Pantera Consolidated Maintenance Checklist

(Rev 1p)
(When print this be sure to separately print the imbedded attachments at beginning and end too;

When revise this keep a backup copy on disk)
Explanation and history of this checklist (double-click to open):
[image: image1.emf]PanteraMaintenance ChecklistExplanation(Rev1d).txt

.
WARNING: IF YOU ARE WORKING WITH AN ELECTRONIC (MICROSOFT WORD) VERSION OF THIS CHECKLIST, DO NOT CHANGE THE FONT SIZE OF THE CHECKLIST TABLE TO A LARGER FONT (OR TO A WIDER STYLE FONT THAN “TIMES NEW ROMAN”). THE WORD TABLE'’S "CELLS" HAVE BEEN SET SO THAT THEY DO NOT CROSS OVER TO THE NEXT PAGE SO ALL INFO FOR A MAINTENANCE ITEM WILL APPEAR ON ONE PAGE (NOT PART ON ONE PAGE AND THE REST ON THE NEXT PAGE) FOR CONVENIENCE AND TO AVOID CONFUSION. IF THE FONT SIZE IS INCREASED, THE WORDS ON CELLS THAT CURRENTLY TAKE UP AN ENTIRE PAGE WILL "SPILL" OFF THE BOTTOM OF THE PAGE INTO NEVER-NEVER LAND AND WON'T BE VISIBLE OR PRINT OUT (THEY WILL REAPPEAR IF YOU DECREASE THE FONT, OR DELETE SOME TEXT ABOVE IT).

References (major and/or frequently cited references for which abbreviations are used – any other references will have their full titles indicated wherever they are cited in the checklist):
FTI = Ford Pantera Technical Information Articles (Sept 1973) (group 52 or 53, unless otherwise indicated)
MECH = Info from mechanic (Steve, unless otherwise noted). 

OM = Owners Manual (1973) (pages 35, 44, or 45 unless otherwise indicated)
PBN = Bruce Nardoci Knowledge/Research
PI MAG = Pantera International Magazine article
PITI = Pantera International (PI) Club owners written Technical Information Articles (last one issued in February 1991) (group 52 or 53, unless otherwise indicated)
POCA (MAG or NL) = POCA Magazine or Newsletter article
POTI = Pantera Owners Club of America (POCA) Club owners written Technical Information Articles (last one issued August 1, 1990) (group 52 or 53, unless otherwise indicated)
PPQR = Ford Pantera Product Quality Review (also sometimes called “Pantera Product Problems”) issued April 1974 (is this the final issued version?) - See Attachment 0 (attached since not commonly available, note this is a later version than the version published in POCA NL May 2002)
PSH = Ford Pantera Service Highlights (First Printing Jan 1972, Specifications Insert revised Jan 2, 1972)
TSB = Ford Pantera Technical Service Bulletin (thru Final Index #2 July 11, 1975)
WEB = Website or Pantera Email Listserver or Pantera Newsgroup info
ZF = ZF-Synchroma Gearbox DS-25/2 Assembly Maintenance and Operating Instructions Manual (Reproduced for POCA, section IV unless otherwise indicated)
Key:
ORIG = Was in car when bought it. 
TEMP = Car specific temporary problem (will be able to delete off checklist eventually).
TEXT GREEN ITALICS = Non-stock/generic Pantera info (e.g., due to modifications to my car, car specific problems, etc.), or PBN personal info - i.e., wouldn’t necessarily apply to another Pantera.

TEXT RED UNDERLINED = Questions/issues about items on this checklist need to resolve.
General Checklist Notes:

Note A: The references reviewed/incorporated into this checklist (e.g., see “References” listing above) are the ones that would be applicable to stock 1973 Panteras, or all stock Panteras in general. Any potential reference sources that would generally not apply to a 1973 Pantera were not reviewed/incorporated, such as the Dash-1 ZF Transaxle Manual, Owners Manuals for a “pre-L” or GT5-S Pantera, 1971 Ford Car Shop Manual, PI Magazine article on electronic fuel injection, etc. However, if a reviewed/incorporated reference source contained any maintenance related info in it that specifically did not apply to a 1973 Pantera, or my Pantera as currently modified (e.g., I have electronic ignition instead of points), it was still included on this checklist for completeness, but with a note that it doesn’t apply to a 1973 (or my specific) car or was placed in the “never” section as being not applicable (this will be useful if the car is remodified in the future, or to apply to a different Pantera, to where those maintenance items become applicable again, as the info could easily be transferred into the main checklist sections).  Also, some references were used for this checklist that wouldn’t apply to a “stock” Pantera, but apply to my car due to modifications (e.g., Holley carb owners manual info, Cibie Z-Beam Quartz headlight instructions info, Viper burglar alarm manual info, etc). See also the info in the “Key” section above about green italic text.
Note B: Source (e.g., reference) of each piece of info on this checklist is indicated in “[ ]” after the info. If there are multiple references dealing with the same entry, the references are generally listed in order from the most respected to the least respected (i.e., Manufacturer Publications like Ford OM, FTI, TSB, PSH, and Other Manufacturer Publications like ZF; then Pantera Clubs Official Publications like PITI, POTI, PI NL/MAG, POCA NL/MAG; then Other Sources like MECH, WEB, PBN). References to non-technical documents such as the PI and POCA Nl/MAGs and WEB are only included if their info is new or different from info contained in the official technical documents (i.e., Manufacturer publications and PITI/POTI) – e.g., if a PI Magazine article contains similar info to info already contained in a FTI then the PI Magazine is not included/referenced. See Note C below with respect to “duplicate” PITIs and POTIs. A handful of  PITI’s were inadvertently mis-numbered when originally published to have identical numbers to other PITI’s (i.e., Group 11 Article #4, Group 26 Article #1, Group 35 Article #4, and Group 35 Article #8) – if these are referenced their title or date are also included to avoid confusion (note due to mis-numbering there is no PITI Group 26 Article #2 or Group 52 Article #3). See Note H below with respect to “imbedded” source references.
Note C: Some PITI’s (and one POTI) were essentially word for word duplicates of information contained in certain Ford Publications (i.e. FTI and PSH, and to a lesser extent the OM) that were created at a time when the general public didn’t have access to the Ford publications. Since these contain no new/different information, the duplicated PITI and POTI articles are not listed in the indicated sources of info (see note B above) on this checklist  to save space (references are made only to the official Ford publications instead). These “duplicate” PITI and POCA Articles are as follows (with the Ford publication they duplicate information from indicated in parenthesis after it): PITI Group 10 Article #1 (FTI Group 10 Part 00); PITI Group 10 Article #9 (PSH Section I); PITI Group 11 Article #5 (FTI Group 11 Part 02); PITI Group 11 Article #6 (FTI Group 11 Part 10); PITI Group 11 Article #7 (FTI Group 11 Part 11); PITI Group 12 Article #5 (PSH Section VIII); PITI Group 12 Article #6 (PSH Section VIII); PITI Group 12 Article #7 (PSH Section VIII); PITI Group 12 Article #8 (PSH Section VIII); PITI Group 13 Article #1 (PSH Section VII, but the PITI has some additional original material at the end which is referenced on this checklist)); PITI Group 13 Article #2 (PSH Section VII); PITI Group 13 Article #4 (FTI Group 13 Part 01); PITI Group 13 Article #5 (FTI Group 13 Part 01); PITI Group 13 Article #6 (FTI Group 13 Part 01); PITI Group 15 Article #4 (FTI Group 15 Part 06); PITI Group 16 Article #13 (FTI Group 16 Part 02); PITI Group 16 Article #14 (FTI Group 16 Part 10); PITI Group 16 Article #15 (FTI Group 16 Part 02); PITI Group 16 Article #16 (FTI Group 16 Part 10); PITI Group 21 Article #5 (PSH Section IV); PITI Group 21 Article #6 (FTI Group 21 Part 22); PITI Group 24 Article #8 (FTI Group 24 Part 41); PITI Group 24 Article #9 (FTI Group 24 Part 21); PITI Group 24 Article #10 (FTI Group 24 Part 21); PITI Group 24 Article #11 (FTI Group 24 Part 51); PITI Group 24 Article #12 (FTI Group 24 Part 21); PITI Group 26 Article #3 (FTI Group 26 Part 01); PITI Group 26 Article #4 (FTI Group 26 Part 22); PITI Group 27 Article #11 (PSH Section III); PITI Group 27 Article #15 (FTI Group 27 Part 01); PITI Group 27 Article #16 (FTI Group 27 Part 01); PITI Group 28 Article #3 (FTI Group 28 Parts 01 & 02); PITI Group 28 Article #4 (FTI Group 28 Part 02); PITI Group 28 Article #5 (FTI Group 28 Part 02); PITI Group 31 Article #2 (FTI Group 31 Part 01); PITI Group 31 Article #3 (FTI Group 31 Part 02); PITI Group 31 Article #4 (FTI Group 31 Part 40); PITI Group 32 Article #3 (FTI Group 32 Part 02); PITI Group 32 Article #4 (FTI Group 32 Part 02 & 40); PITI Group 34 Article #4 (FTI Group 34 Part 30, but the PITI has some additional original material); PITI Group 35 Article #9 (FTI Group 35 Part 40); PITI Group 41 Article #4 (FTI Group 41 Part 01); PITI Group 44 Article #3 (FTI Group 44 Part 01); PITI Group 44 Article #4 (FTI Group 44 Part 06); PITI Group 45 Article #4 (FTI Group 45 Part 03); PITI Group 45 Article #5 (FTI Group 45 Part 61); PITI Group 46 Article #2 (FTI Group 46 Part 01); PITI Group 52 Article #4 (FTI Group 52 Part 00); PITI Group 53 Article #2 (OM Section “Body Maintenance”); PITI Group 53 Article #3 (FTI Group 53 Part 05); PITI Group 53 Article #4 (FTI Group 53 Part 04); PITI Group 53 Article #5 (FTI Group 53 Parts 01 & 02 & 03); POTI Group 13 “Steering System Accessibility” (PSH Section VII).
Note D: This checklist only includes info contained in the listed references that directly deals with maintenance/inspection items, NOT other related information in those references such as how to “repair” or “overhaul” stuff (e.g., disassembly/assembly, removal/installation, troubleshooting/diagnosis, cleaning, etc) if the maintenance/inspection item determines something is not in proper working order. For example, info on how to replace the clutch master cylinder, how to rebuild/overhaul the distributor, or how to diagnose a malfunctioning crankcase ventilation system is not included. Exception: Those removal/installation and normal adjustment/cleaning/etc. operations that need or might be needed to be performed as part of the routine maintenance listed on this checklist are included (e.g., removing/installing spark plugs during the spark plug check, changing brake pads when they eventually wear out, removing wheels in order to repack the front wheel bearings, adjusting carburetor fuel mixture, etc.). Therefore, if the results of performing a maintenance/inspection item on this checklist reveals that a repair of some sort is needed, be aware that there are repair etc. related procedures/info in the above reference documents (as well as info/description of how the system/component works and what it consists of) that are not indicated on this checklist. No attempt was made to include any “repair” item references (i.e., things that don’t get maintenance, but are just fixed when/if they break).
Note E: This checklist does not list/reference any “non-routine” maintenance/inspection (or checks/tests/cleaning/etc) type stuff contained in the listed references that is performed only as part of repair/overhaul/troubleshooting/testing/etc if problems are found during the performance of the main “routine” maintenance item (as per note D above). 

Note F: The checklist attempts to list each maintenance operation in separate entries (rows), unless it is actually the same specific item phrased differently in different references, even though there may be other related entries dealing with the same system/component (i.e., several different maintenance/inspection items, even though they may be on the same specific component, are not consolidated into a single table entry – see notes 8 and 9). More than one maintenance operation is listed on a single entry only in those cases where they are very closely related and normally performed at the same time and don’t warrant separate entries (which would contain largely redundant info), such as “washing the car” and “polishing the car”. In those cases where more than one maintenance operation is listed in a single entry (row), then the info related to each sub-operation is “grouped” together within the row where possible to make finding info related to each sub-operation easier (Exceptions: Maintenance/Inspection column info is grouped by reference source since the references typically cover all the related sub-operations; and the “Notes” column).  In addition, the row entries in the “Materials/Specifications Info” and “Name Brand Parts/Products To Use” columns also have sub-headings to group and help quickly locate the various specs/parts info.
Note G: Asterisks (*) are used to refer to other info on the same ROW only, not elsewhere on the checklist.
Note H: The "imbedded" source documents attached at the end of the checklist (can be viewed/printed by double clicking on them), which are referenced in various places on this checklist, are for cases where it isn’t practical to just reference them only (i.e., stuff not in the standard Pantera reference books listed in the “References” listing above that I normally keep in the car (i.e., FTI, OM, PITI, POTI, PSH, TSB, and ZF), and thus wouldn’t be handy when performing maintenance), such as an entire web page on how to check for rust/corrosion (with diagrams), etc. The appropriate/needed imbedded documents should be printed out each time a printout of this checklist is made in preparation to do maintenance. Commonly available source documents not kept in the car (such as PI and POCA magazines and newsletters articles) are only imbedded in this checklist if they contain additional information not specifically included on this checklist necessary for performing the maintenance operation (e.g., the detailed steps on “how” to do the operation, rather than just “what” need to do) – if the commonly available source document only contains info that is completely included on this checklist (e.g., “the timing chain needs to be replaced every 30,000 miles”, or a part number, or a specification that must be met, etc) or background info not necessary for performing the maintenance operation then it is only referenced (see Note B above) as being the source (so that the information on the checklist can be looked up/verified if desired), not “imbedded”. Source documents that are not commonly available or that may become unavailable in the future (e.g., WEB info) are imbedded even if they don’t contain any info not specifically included on this checklist, in order that the info on the checklist can be verified if desired.
Checklist Columns Notes:

Note 1: Priority codes are used to determine the most important entries to do at a given maintenance interval if time or money is limited. Priority code definitions are: 
              HIGH = Failure to perform the maintenance operation could result in safety hazard or severe equipment damage (i.e., must do). Ex: Checking wiper blade condition or checking engine oil level;
              MEDIUM = Failure to perform the maintenance operation could result in loss of mobility/drivability of the car (i.e., should do). Ex: Check/replace spark plugs;
              LOW = Failure to perform the maintenance operation could result in nuisance problem (i.e., optional). Ex: Lubricate the window glass mechanism;

             VARIES = Entry involves multiple items that have different priority implications. Ex: Check electrical system.
Note 2: In order to reduce making duplicate or near duplicate entries whenever possible, and in view of hopefully indefinite lifetime/mileage limits, the frequency of maintenance entries is handled a little differently than those on typical maintenance lists (for instance the one in the owners manual) that show the maintenance by mileage milestones for a normal life expectancy of mileage/age on a car. The "5000 miles" section means to do that at EVERY 5000 miles interval on the odometer, not just the first 5000 miles. Similarly, the 10,000 mile entries are done everytime the mileage on the odometer is divisible by 10,000, and so on. Therefore, for instance if the odometer reads 65,000 miles, do all the 5000 miles stuff; when it reads 70,000 miles do all the 5000 AND 10,000 miles entries; when it reads 75,000 miles do all the 5000 and 15,000 (15,000 x 5 = 75,000) miles entries; when it reads 80,000 do all the 5000, 10,000, and 20,000 mile entries; when it reads 90,000 do all the 5000, 10,000, 15,000, and 30,000 mile entries; and so on. 

Note 3: In those cases where the maintenance operation involves checking something at one interval and replacing it at another interval, in order to prevent having 2 almost identical entries, they are both listed at the earlier interval (e.g., 5000 miles) with a "*" note to do the other one at the longer interval (e.g. 10,000 miles), if both intervals were multiples of each other and thus the earlier item would be sure to be reviewed at either interval. However, there were a few cases where that couldn't be done, because the longer interval (e.g., 15,000 miles) wouldn't always be a multiple of the earlier interval (10,000 miles), and thus the earlier interval wouldn't necessarily get reviewed when the longer interval was due (e.g., it would if the odometer read 60,000 miles, but not when it read 75,000 miles) – in those cases separate entries were made in the different mileage sections.
Note 4: The mileage intervals listed on this checklist are normally the typical recommended mileage interval given in the references for that maintenance operation rounded UP to the nearest multiple of 5000 (4000 miles becomes 5000, 8000 becomes 10,000, 12,000 becomes 15,000, etc). This allows for easier tracking of when the maintenance operation is due via the odometer (will also have a mental trigger since will normally notice on the odometer when it turns over to a multiple of 5000, whereas a multiple of 4000 or 8000 doesn't stand out). The references recommended intervals for each entry are listed directly below my personal one for that entry which is identified by my initials as the source. Rounding up a little is probably acceptable, since the manufacturer recommendations are likely somewhat conservative, and also since products today (oil, filters, etc) have probably been improved so that they last longer than they did in the 1970’s. Along that same line, recommended intervals of 24,000 miles were rounded up to 30,000 (rather than 25,000), on the assumption that there is more leeway in performing the maintenance for a larger interval item than there would be for a 4000 mile recommendation item. 
Note 5: In the cases where the references interval recommendations are for X miles or X months (e.g., 8000 miles or 8 months) whichever comes first, the checklist lists the maintenance operation item based on miles since I drive the car daily and am likely to put at least 10,000 miles on it a year and/or hit the mileage intervals before the monthly intervals. If change from using it as a daily driver or turn out not to drive it as much, treat the mileage interval sections as "months" instead (e.g., do the 5000 mile section entries every 5 months).
Note 6: Some recommended maintenance operation time intervals were rounded off (where it was judged to be acceptable from a maintenance risk standpoint), or picked where no recommended time interval was given, to coincide with the time interval for other existing maintenance operations to reduce the number of different maintenance intervals (e.g., recommendation to do something monthly listed in bi-monthly section instead).
Note 7: For those cases where various references give conflicting/different materials/specifications info (e.g., due to typo or other mistake, different opinions, changes/improvements to the info made over the years, different info for different model/year cars, etc.), the appropriate info to use for my car (i.e., latest/best info, info that applies to 1973 model year, etc.) is indicated in bold type. 
Note 8: Name Brand Parts/Products to Use column entries are intended to be only for cases where I’ve determined what I feel is the “best” part/product to use (e.g., a specific brand of lube to use that exceeds the minimum requirements listed in the Materials/Specifications column, a car polish that independent tests have determined is the best one the market, a product I’ve used previously that gave good results, etc.). If the column is left blank, that means that I haven’t determined the best product to use yet, and can use anything that looks like it will be acceptable. 
Note 9: SYSTEM/COMPONENT info (in all capital letters in that column) is cross references to maintenance operation or inspection items that are on the same system or component, even if the operation/inspection itself is completely unrelated (used for sorting maintenance/inspection items by thing they’re on). System/Component descriptions used are based on the standard Ford Group/Component Index Titles (e.g., as used in Ford Car Shop Manuals, FTI, etc) where possible (descriptions not based on the Ford Group/Component Index Titles list only a “system” without an associated component entry; e.g., “GARAGE” and “PAPERWORK”). The Checklist is sorted alphabetically by these within each frequency section.
Note 10: Checklist Entry Cross References (included in same column as system/component references discussed in Note F above, except listed in small letters), are cross references to other maintenance operations or inspection items that are related in some way besides just being on the same system or component (e.g., may be convenient to perform them at the same time).

List of Modifications Done To Pantera #5749 (double-click to open): 
[image: image2.emf]Pantera5749Modifica tions.doc

(changes can affect performance of maintenance operations). 
Previous Owner of Pantera #5749 Information (double-click to open):  (Attachment Removed) (history of repairs/maintenance & modifications before me).
	PRIORITY
(See Note 1 above)
and
Who Does It

(Check box when done)
	Frequency

(Calendar or Mileage or Special) 
(See Notes 2, 3, 4, 5 & 6 above)
	Maintenance Operation or Inspection Item

(i.e., WHAT to do)
	Maintenance/Inspection Instructions

(i.e., HOW to do)

 (Note: In addition see PSH  and FTI as needed, per Note D)
	Materials/Specifications Info 

(i.e., REQUIREMENTS must meet)
(See Note 7 above)
 (Note: In addition see

“Pantera Specifications” insert of PSH)
	Name Brand Parts/Products to Use
(See Note 8 above)
	SYSTEM (COMPONENT)
(see Note 9 above)
and

Checklist Entry Cross References
(see Note 10 above)
	Notes

	
	Calendar
	
	
	
	
	
	

	
	Bi-Monthly
	
	
	
	
	
	

	LOW [PBN].
PBN does
	Bi-Monthly (Jan, Mar, May, Jul, Sep, Nov) [PBN]
	Check side view mirrors (especially passengers) to be sure still glued on tight [PBN – TEMP].
	
	
	
	AUXILIARY EQUIPMENT (MIRRORS)

Related Up-Keep of Bodywork (Removing Stains, Washing the Car, Polishing the Car) entry below [PBN].


	Note: If/once TEMP item is permanently repaired/replaced, delete its entry off this checklist/listing (and any TEMP cross references to this listing), but be sure any useful info/references is also on this checklist elsewhere before delete it off this entry [PBN].

Note: Previous owner replaced drivers side view mirror with a different design, and added a passenger side view mirror (I replaced both with different design) [PBN].

Note: Drivers side won’t fall off even if comes loose again – I previously tried to take it completely off when it first came loose and couldn’t do it (easily). Passenger side, while didn’t come loose, may not be glued on as well since I didn’t take it off to fix original glue job [PBN].

If mirror falls off or comes loose, clean up the mirror mounting surface better and rough up the glass on the window with some 400 grit sandpaper and reglue using JB Weld [PBN - WEB].

	LOW [PBN].
PBN does
	Bi-Monthly (Jan, Mar, May, Jul, Sep, Nov) [PBN]
	Replenish Windshield Washer Bottle Fluid Level, and Adjust Nozzle Aim [OM page 25].
Check Windshield Washer Reservoir (fluid container) [FTI].
	See OM page 25 “Windshield Wiper and Washer” [OM].
See FTI page 53-04-01 “Check Radiator and Windshield Washer Reservoir” [FTI].
	Windshield Washer Fluid:

Water and the recommended proportion of Ford Windshield Washer Solution [FTI].

Windshield Washer Bottle Level:

Fill the water bottle [OM page 25].
	Windshield Washer Fluid:
“Bug Juice” by TurtleWax [PBN – need to research though to see if best].
	AUXILIARY EQUIPMENT (WINDSHIELD WASHER)

Related Cleaning the Windows entry below [PBN].
	

	HIGH [PBN].
PBN does
	Bi-Monthly (Jan, Mar, May, Jul, Sep, Nov) [PBN].
[OM = check level prior to starting – page 14];
[TSB = 4000 miles (check coolant level) - Bulletin 5 Article #28].
[TSB = Supply tank** should be checked daily, expansion/recovery tank need only be checked every 2000-2500 miles - Bulletin 2 Article #11; 
Check supply tank** regularly and keep it filled at all times, check expansion/recovery tank every 2000/2500 miles - Bulletin 8 Article # 61].

[OM = completely fill expansion tank every 2000/2500 miles – page 14];
[PITI = Check expansion tank level periodically];
[TSB = Expansion tank should be maintained at a half filled level at all times – Bulletin 11 Article #96].

[POTI = Periodic (manual bleeding of radiator) – POTI Group 27 “The Pantera Cooling System, Faults, and Fixes”].
	Check* ** ***Coolant Level [OM page 14, TSB Bulletin 5 Article #28];
Keep System Full of Coolant and Free of Air [PITI Group 27 Article #2];

Check Radiator Reservoir [FTI].
Check supply tank** and keep it filled, check expansion/recovery tank and maintain half filled [TSB Bulletin 8 Article # 61].

Check Coolant Level (expansion tank should be maintained at a half filled level) [TSB Bulletin 11 Article #96];

Completely Fill The Expansion Tank** ***[OM page 14].
Manual Bleeding of Radiator is required [POTI Group 27 “The Pantera Cooling System, Faults, and Fixes”].
	See OM page 14 “Prior to Starting**” [OM].
See FTI page 53-04-01 “Check Radiator and Windshield Washer Reservoir**” [FTI].
See PITI Group 27 Article #1 “Cooling System Expansion Tank Relocation – Now You See It!”, PITI Group 27 Article #2 “The Pantera Cooling System” [PITI].
See TSB Bulletin 2 Article #11 “Checking Coolant Levels**” , Bulletin 2 Article #13 “Cooling System Characteristics”, Bulletin 11 Article #96 “Checking Coolant Levels – Expansion Tank” [TSB]. 

See Attachment 1 “Coolant Changing Email”, and Attachment 8 “Pantera Cooling System (Coolant Tanks)” for levels of tanks [WEB].
ADD “WATER WETTER” COOLANT ADDITIVE [WEB - Attachment 8 “Pantera Cooling System (The Coolant)”].
	Cooling System Capacity: 
6 3/8 Gallons [OM page 72]; 
25 ½ Quarts [PSH Specs Section].

Coolant Fluid: 
40% Antifreeze – 60% Water (Use only permanent-type coolant that meets Ford Specification ESE-M-97 B18-C. Do Not use Alcohol or Methanol anti-freeze or attempt to mix them with the factory coolant) [OM page 72];

Solution of 50% water and Ford Antifreeze [FTI page 53-04-01];

Ford Cooling System Fluid and water [FTI page 52-00-02];

Permanent antifreeze and water mixture [FTI page 27-01-03];

50-50 mixture of antifreeze and water (at least 50% antifreeze, good idea to put in about 60% antifreeze) [PITI Group 27 Article #2];

Coolant mixture of approximately 50-50 water and ethylene glycol (antifreeze) [TSB Bulletin 2 Article # 13, Bulletin 8 Article # 61];

See Attachment 8 “Pantera Cooling System (The Coolant)” [WEB]. (need to determine which is best value to use, and bold it)
Checking Level**:

Check radiator coolant level with engine cold [OM page 14, FTI page 53-04-01, TSB Bulletin 2 Article #11, Bulletin 8 Article # 61];

Check Level in Expansion Tank Using  flexible dipstick*** [PITI Group 27 Article #2].
Coolant Tanks Level:

Top up the supply tank and partially fill the expansion tank [PSH page 13];
Keep supply tank** filled at all times and maintain expansion/recovery tank half filled [TSB Bulletin 2 Article #11];

Feed tank must always be completely full [OM page 14];

Expansion tank should be maintained at a half filled level at all times [TSB Bulletin 11 Article #96].
	Coolant Additive: “Water Wetter” by Redline [WEB - Attachment 8 “Pantera Cooling System (The Coolant)”].
	COOLING SYSTEM (GENERAL)
Related Check Coolant Condition at 15,000 miles, Replace Coolant at 30,000 miles entry in 15,000 Miles section [PBN].

Related Replace Coolant at least bi-yearly entry in Bi-Yearly section [PBN].
	*Note: Check coolant level and fill expansion tank bi-monthly, Check coolant condition at 15,000 miles, Replace at 30,000 miles or at least bi-yearly (see separate entries) [PBN].

**Note: The procedure for checking coolant level was changed (check expansion tank level, with engine cold, instead of supply tank level, maintain expansion tank level about half filled at all times) – TSB Bulletin 2 Article 11 and some OM’s are WRONG with respect to this procedure (repeated removal of the supply tank pressure cap may destroy its sealing capabilities, coolant level should be checked at the expansion tank and not the supply tank) [TSB Bulletin 11 Article #96, PITI Group 27 Articles #1 & 2].

***Note: I keep a flexible dipstick (rubber hose) for checking coolant level in expansion tank, and special long/flexible funnel for putting coolant in expansion tank, in front trunk [PBN].

Note: I keep gallon of premixed 50-50 water/antifreeze (to use to top off coolant periodically) in garage [PBN].

	HIGH [PBN].
PBN does
	Bi-Monthly (Jan, Mar, May, Jul, Sep, Nov) [PBN].
[OM = prior to starting – page 14].
	Check Motor Oil Level [OM pages 14, 36];

Check Engine Oil Level [FTI].


	See OM page 36 “Motor Oil Level Control” [OM].
See FTI page 53-01-02 “Check Engine Oil Level” [FTI].
	Oil Pan Capacity**:
5 Quarts (Oil Sump and Filter) [OM page 72];
5 U.S. Quarts (includes 1 quart with filter replacement) [FTI page 21-22-29];

Will hold 6 quarts [PITI Group 27 Article #2];

6 Quarts (plus an extra 1/2 or so quarts for a new stock filter) for performance driving, 5 quarts for normal driving [WEB - Attachment 18 “Sunday Oil Change”].
Oil:
SAE 20W/50 API MS (Temp > 0 deg C), SAE 10W40 API MS (Temp < 0 deg C) [OM page 72];
Recommended motor oil (see Specifications “Engine Lubricant: Multi Viscosity Oil, and Single Viscosity Oil” on FTI page 53-01-03) [FTI];

Top quality 20-50 weight oil above 40 degrees ambient temperature, 10-40 below 40 degrees (consistent sub-zero temperatures would require a lighter oil) – don’t use single weight oil at all [PITI Group 27 Article #2].
Oil Level:

Never allow oil to be under the minimum level (ADD) and when filling up never exceed the maximum level (SAFE) [OM page 36];
Do not add oil past the full mark, never allow the oil level to fall below the add mark [FTI page 53-01-02];

Use the previous owner’s hand scratched marks scale on oil dipstick, not the manufactured* marks [PBN].
	Oil:
5W-30 Synthetic (Mobil 1 Tri-Synthetic**) [PBN-WEB – Attachment 11 “Engine Oil Choices”].
	ENGINE (GENERAL)
Related Oil & Filter Change entry in 5000 Miles section [PBN].
	*Note: Dipstick’s manufactured marks are apparently off some (see TSB 5 Article 34, and PPQR Powertrain Item 4), previous owner’s upper scratched mark is measured 5 quarts level, with lower scratched mark scaled to match manufactured range [PBN]. 

Note: Car will “burn” (lubricating cylinder walls, etc.) some oil (about 1 quart every 5000 miles is normal), therefore having to add some oil between changes doesn’t mean there’s a “leak” [MECH].
**Note: Mobil apparently changed the name/improved this product in 2002 to “Mobil 1 Fully Synthetic Motor Oil with SuperSyn Anti-Wear Technology” (5W-30 Newer Vehicle Formula) [PBN].

	LOW [PBN].

PBN does
	Bi-Monthly (Jan, Mar, May, Jul, Sep, Nov) [PBN].
	Check to be sure hose that connects from oil fill line to underside of air cleaner hasn’t become disconnected at air cleaner connection [PBN-TEMP].
	
	
	
	FUEL SYSTEM (AIR CLEANER AND FILTER)

(what is this hose – a vacuum hose or something – find out and add cross ref if appropriate)
	Note: If/once TEMP item is permanently repaired/replaced, delete its entry off this checklist/listing (and any TEMP cross references to this listing), but be sure any useful info/references is also on this checklist elsewhere before delete it off this entry [PBN].

Note: Need to find a way to secure this hose connection permanently [PBN].

Note: Previous owner replaced the original air cleaner with one that would fit with the Edelbrock Torker manifold when he changed carburetor and intake manifold (I replaced that one with an aftermarket Pantera script air cleaner) [PBN].

	VARIES [PBN].
PBN does
	Bi-Monthly (Jan, Mar, May, Jul, Sep, Nov) [PBN].
	Check Garage Floor for Indications of Fluid Leaks from car [PBN].
	
	
	
	GARAGE

Related Check for Water/Oil/Fuel Leaks car visual inspection entry in 10,000 Miles section [PBN].
Related Check Shock Absorber Leak entry in 5000 Miles section [PBN - TEMP].

Related Clean/Degrease Engine and Transaxle entry in Yearly section [PBN].
	

	LOW [PBN].
PBN does
	Bi-Monthly (Jan, Mar, May, Jul, Sep, Nov) [PBN].

[Lift-Master Garage Door Opener Owner’s Manual = Once a Month – page 27].
	Manually Operate Garage Door (to see if it is unbalanced or binding), Check to be Sure Door Opens & Closes Fully (adjust* ** limits and/or force if necessary), Repeat the Safety Reverse Test (make any necessary adjustments**) [Lift-Master Garage Door Opener Owner’s Manual – page 27].

Check the PVC Pipe Covering Door Torsion Spring (I added it to protect car in case spring breaks) to be sure still covering spring correctly – it sometimes slides off sideways some thru door use [PBN].

Check to be sure Garage Door Opener (overhead) Light Bulb(s) not burnt out (replace as needed) [PBN].
	See Lift-Master Garage Door Opener Owner’s Manual pages 24 “Adjustment Step 1 (Adjust the UP and DOWN Limits)”, 25 “Adjustment Step 2 (Adjust the Force)”, 26 “Adjustment Step 4 (Test the Safety Reverse System)”, 27 “Limit and force adjustment controls” [Lift-Master Garage Door Opener Owner’s Manual].
	Limit and Force Adjustnments**:
See Lift-Master Garage Door Opener Owner’s Manual pages 24, 25 & 27 (only a screwdriver is required) [Lift-Master Garage Door Opener Owner’s Manual].
	
	GARAGE

Related Check Garage Door Opener Chain Tension entry in Semi-Yearly section [PBN].

Related Lubricate all Moving Parts of the Garage Door entry in Yearly section [PBN].

Related Check Garage Door Hardware entry in Yearly section [PBN].
	*Note: Weather conditions may cause some minor changes in door operation requiring some re-adjustments, particularly during the first year of operation [Lift-Master Garage Door Opener Owner’s Manual – page 27].
**Note: Repeat the safety reverse test after any adjustments of limits or force [Lift-Master Garage Door Opener Owner’s Manual – page 27].

	LOW [PBN].

PBN does
	Bi-Monthly (Jan, Mar, May, Jul, Sep, Nov) [PBN].
	Verify Garage Dehumidifier is still on [PBN].

Check garage wall mounted humidity gauge to verify dehumidifier is working properly (replace gauge’s battery when needed) [PBN].
	
	
	
	GARAGE 
Related Perform Routine Maintenance on Garage Dehumidifier entry in Semi-Yearly section [PBN].
	Note: Ebac dehumidifier turns off if garage power goes out briefly, and must be manually turned back on [PBN].

	LOW [PBN].
PBN does
	Bi-Monthly* (Jan, Mar**, May, Jul, Sep**, Nov) [PBN].
[OM = Periodically – page 42];

[FTI = Frequently (cleaning) – page 45-03-01]. 
[FTI = Premature “Chalking” of the door trim panels and/or seat cover material - page 45-03-01].
[PPQR = Premature “chalking” of the door trim panels and/or seat cover material – Body item 12].
	Up-Keep of Interior (cleaning) [OM page 42];
Remove Dust and Loose Dirt from the upholstery, trim, and floor covering; Wipe Vinyl plastic surfaces clean [FTI page 45-03-01].

PUT VINYL/UV PROTECTANT*** ON ALL INTERIOR VINYL SURFACES [PBN].

PUT LEATHER CONDITIONER/PROTECTANT ON STEERING WHEEL RIM [PBN].

Correct this condition (“Chalking” of the door trim panels and/or seat cover material) [FTI page 45-03-01, TSB Bulletin 6 Article # 40, PPQR Body item 12].

Touch up*** silver trim paint on interior HVAC vents and heater controls panel, etc. if needed [PBN].

Repair/replace any interior chrome (gauge bezels, switches, shifter arm and gate and bolts, ashtray trim, etc.) that is damaged, flaking off, fading, etc. [PBN].  
	See OM page 42 “Interior” [OM].

See FTI page 45-03-01 “Trim Panels (General Information – Cleaning) [FTI].

See TSB Bulletin 6 Article # 40 “Chalking – Door Trim Panels and/or Seat Cover Material” [TSB].
	Cleaning Interior:

Vacuum cleaner, ammonia on cloth and vaseline (for greasy stains on upholstery), trichloroethylene or soft soap solution (for mattings) [OM page 42];
Damp cloth (vinyl plastic surfaces) [FTI page 45-03-01];

Do not allow gasoline or solvent to come into contact with the weatherstrips or other bodyshell rubber seals [OM page 42].

Correct “chalking” of the door trim panels and/or seat cover material: Apply light coat of Vaseline with a soft cloth [FTI page 45-03-01, TSB Bulletin 6 Article # 40, PPQR Body item 12].
	Vinyl/UV Cleaning/Protectant:
303 Aerospace Protectant* (303 Products Inc. Stock #30340) [PBN/WEB].
Steering Wheel Leather Conditioner/Protectant:

Lexol Original Formula Leather Conditioner Preservative [PBN]. (need to determine if this is best stuff)
Interior Silver Trim Touch Up:

Pen-touch Silver fine point permanent metallic ink pen [PBN/WEB – See Attachment 12 “Detailing Your Pantera”].
	INTERIOR TRIM (GENERAL)
	*Note: 303 Aerospace Protectant says to use every 3-5 weeks for maximum protection [PBN].

**Note: Get car “Detailed” twice a year (see separate Up-Keep of Bodywork (Removing Stains, Washing the Car, Polishing the Car) entry and Cleaning the Windows entry and Cleaning the Wheels entry below too). WARN DETAILER ABOUT THE LIGHTLY GLUED ON “PANTERA” SCRIPT OVER GLOVE COMPARTMENT, AND NOT TO BREAK THE “ANTENNA WIRE” RUNNING ALONG THE WINDSHIELD (see also detailer warning note in “Up-Keep of Bodywork” entry below) [PBN].
***Note: Do any silver trim paint touch ups at least a day before putting vinyl/UV protectant on so can dry properly [PBN].

	LOW [PBN].
PBN does, except detailing
	Bi-Monthly** (Jan, Mar*, May, Jul, Sep*, Nov) [PBN].
[OM = Regular Intervals (Up-Keep of bodywork) – page 40].

[OM = ASAP (eliminating stains and foreign particles such as tar spots, oil patches, insect splatter, etc.) – page 40];

[FTI (Wash the Car) = Often; ASAP if tree sap, insect or other sprays, road salt, industrial fallout, tar, or anything similar is on the car; Often when conditions exist such as salt air near coastlines, factory smoke and other conditions found in today’s cities can cause corrosion to chrome plated or anodized aluminum finishes - page 46-01-01].
[OM = Once or Twice a Year (polishing) – page 41];

[FTI (Polishing) = Once or Twice a Year – page 46-01-01].
	Up-Keep of Bodywork (Removing Stains, Washing the Car, Polishing the Car) [OM pages 40, 41].

Wash the Car [FTI page 46-01-01].

Polish the Paint [FTI page 46-01-01].
Clean Chrome*** ****Tailpipe Tips [PBN].
	See OM Pages 40 “Up-Keep of Bodywork” & “Removing Stains”, 41 “Washing the Car” & “Polishing the Car” [OM].
See FTI page 46-01-01 “Exterior Finish General Service (General Information – Washing, Polishing, Chrome and Bright Metal Care) [FTI].
	Removing Stains:
Good quality commercial preparations [OM page 40].
Washing:
Liberal supply of water at low pressure, solution of water and soft car shampoo highly diluted (using sponge), and chamois leather (drying) [OM page 41];

Use Ford Multi-Purpose Cleaner, followed by a rinse with clean cold water (Do not wash car with hot water, or while the sheet metal is hot, never wipe dirt from dry painted surfaces, do not use strong soaps or detergents, do not allow cleaner to dry on the car) [FTI page 46-01-01];

Never wash car in direct sunlight, never wipe dry dusty surfaces [OM page 41].

Polishing:
Good quality synthetic paint car polish [OM page 41];

Ford Brand Polish [FTI page 46-01-01].

Chrome and Bright Metal Care:
Use Ford Bright Metal Cleaner (on all chrome-plated and anodized aluminum parts) [FTI page 46-01-01].
	Car Polish:
3M One Step Cleaner Wax #39006 [PBN/WEB – Attachment 9b Consumer Reports “Auto Polishes Ratings 5/00”].

(Is Zaino Brother’s stuff better? – see Attachment 9c)
Removing Stains:

“Bug & Tar and Tree Sap Remover” by TurtleWax [PBN – need to research though to see if best].
	TOPS AND EXTERIOR FINISHES (GENERAL)
Related Check/Repaint Car entry in Yearly section [PBN].

Related Check Side View Mirrors to be sure Glued on Tight entry above [PBN – TEMP].

Related Cleaning the Windows entry below [PBN].

Related Cleaning Wheels and Tires entry below [PBN].


	*Note: Get car “Detailed” twice a year (see separate Up-Keep of Interior (cleaning) entry above and Cleaning the Windows entry and Cleaning the Wheels entry below too). WARN DETAILER ABOUT THE LIGHTLY GLUED ON SIDE MIRRORS, AND NOT TO RINSE/SPRAY CAR WITH WATER WHICH CAN CAUSE RUSTING (see also detailer warning note in “Up-Keep of Interior” entry above) [PBN]. 

**Note: Even the most durable of car waxes only lasted about 2 months in normal use [WEB - Attachment 9a Consumer Reports “Auto Polishes 5/00”].
Note: Don’t have car “pressure washed”, or if do be sure don’t direct the blast directly at the rear upright bearing areas (can blow water past the seals and lead to rusted bearings) [PBN – WEB].
Note: I installed the Vader headlight modification [PBN].

***Note: The exhaust chrome extensions are corroding in service. Ghia engineering have released a separate chrome extension which will slip over the muffler outlet [PPQR Chassis item 8].

**** Note: Previous owner replaced original exhaust system (headers, manifolds, tailpipes and mufflers) with “Mind-Train Enterprises “Big Throats” Exhaust System” [PBN].

	LOW [PBN].
PBN does, except detailing
	Bi-Monthly (Jan, Mar*, May, Jul, Sep*, Nov) [PBN].
	Clean Wheels and Tires [PBN].
	Use tire blackening stuff on tires [PBN].
	Magnesium Wheel Paint:
Argent silver (Ditzler Part No. DX 8555) [TSB Bulletin 11 Article #92].
	Wheel Cleaner:
Castrol Super Clean Spray & Rinse All Wheel Cleaner** [PBN – need to research though to see if best].
Tire Black:

Meguiar’s Gold Class Endurance High Gloss Long Lasting Tire Protectant Gel [PBN/WEB – Attachment 9c].
	WHEELS AND TIRES (GENERAL)
Related Up-Keep of Bodywork (Removing Stains, Washing the Car, Polishing the Car) entry above [PBN].

Related Check Tire Inflation Pressure entry below [PBN].
Related Inspect Wheels and Tires entry in 5000 Miles section [PBN].
	*Note: Get car “Detailed” twice a year (see separate Up-Keep of Bodywork (Removing Stains, Washing the Car, Polishing the Car) entry (and its detailer warning note) and Up-Keep of Interior (cleaning) entry (and its detailer warning note) above and Cleaning the Windows entry below too) [PBN].
**Note: Is safe to use on mag wheels [Castrol Super Clean Spray & Rinse All Wheel Cleaner instructions].

	MEDIUM [PBN].
PBN does
	Bi-Monthly (Jan, Mar, May, Jul, Sep, Nov) [PBN].
[OM = Frequently – page 55, prior to starting – page 14].
	Check Tire (air) Inflation Pressure [OM pages 14, 55].
	See OM page 55 “Wheels and Tires” [OM].
	Inflation Pressure Front Tires:
28* psi [OM page 55, TSB Bulletin 2 Article # 10];
28 psi (cold inflation pressure) [Sticker on door jam];

28 pounds (Michelin or Pirelli tires) [PSH page 30];

See PITI Group 11 Article #4 “Pantera Detomaso L & GTS Optional Fitment & Setting” [PITI].

Inflation Pressure Rear Tires:
26* psi [OM page 55, TSB Bulletin 2 Article # 10];
26 psi (cold inflation pressure) [Sticker on door jam];

26 pounds (Michelin or Pirelli tires) [PSH page 30];

See PITI Group 11 Article #4 “Pantera Detomaso L & GTS Optional Fitment & Setting” [PITI].

Checking Inflation:

Tire inflation pressure should be checked with cold tires only [OM page 55].
	
	WHEELS AND TIRES (TIRES)
Related Tire and Wheel condition/ balance check entry in 5000 Miles section [PBN].

Related Clean Wheels and Tires entry above [PBN].
	*Note: For consistent maximum speed driving (turnpike cruising) increase the above pressure ratings by 5 psi [OM page 55].

	LOW [PBN].
PBN does, except detailing
	Bi-Monthly (Jan, Mar*, May, Jul, Sep*, Nov) [PBN].
[OM = Regular Intervals (Up-Keep of bodywork) – page 40].
	Up-Keep of Bodywork (Cleaning the Windows) [OM page 41].


	See OM Page 41 “Cleaning the Windows” [OM].
See FTI page 43-01-01 “Door, Windshield, and Rear Window Glass (General Information - Cleaning and Inspection)” [FTI].
Use car wax on all exterior glass (see Attachment 7 “Windshield Cleaning”) [WEB].
PUT RAIN-X** ON EXTERIOR GLASS AND FOG LIGHTS AND HEADLIGHTS [PBN – Rain-X Instructions].
PUT RAIN-X ANTI-FOG ON INTERIOR GLASS (WINDSHIELD, SIDE AND REAR WINDOWS, REARVIEW**** MIRROR) [PBN – Rain-X Instructions].
	Cleaning Windows:
Windshield washing liquid, and very soft damp cloth or chamois leather [OM page 41]; 

Use only liquid cleaning solvent (do not use steel wool or abrasives, or the glass will be damaged) [FTI page 43-01-01].

Applying Invisible Glass: 
See instructions on can (NOT recommended for clear plastics***, or surfaces that could be damaged by water or solvents). Discard if not used by “USE BY month/year” date on bottom of can [PBN – Invisible Glass Instructions].

Applying Rain-X and Rain-X Anti-Fog: 
See instructions on bottle (do NOT use on plastics, painted surfaces, non-clear surfaces, surfaces treated with anti-reflective, scratch resistant, or other coatings [PBN – Rain-X and Rain-X Anti-Fog instructions].
Applying Bar Keepers Friend Cleanser & Polish: 
See instructions on can [PBN].
	Window Glass Cleaning:

“Invisible Glass” by Stoner [PBN/WEB – Attachments 12 “Detailing Your Pantera”, 13 “Invisible Glass”].

Window Glass Road Film Removal:

Bar Keepers Friend Cleanser & Polish (has no abrasives) [PBN – TV Car Show].

Exterior Glass Treatment:
Rain-X [PBN].
Interior Glass Treatment:

Rain-X Anti-Fog [PBN - TV Car Show].
	WINDOW GLASS (GENERAL)
Related Windshield Washer Reservoir entry above [PBN].

Related Up-Keep of Bodywork (Removing Stains, Washing the Car, Polishing the Car) entry above [PBN].


	Note: Previous owner replaced original windshield glass due to damage from a stone [PBN].

*Note: Get car “Detailed” twice a year (see separate Up-Keep of Bodywork (Removing Stains, Washing the Car, Polishing the Car) entry (and its detailer warning note) above and Up-Keep of Interior (cleaning) entry (and its detailer warning note) and Cleaning the Wheels entry above too) [PBN]. 

**Note: Rain-X seals glass and repels rain, sleet and snow on contact (rain drops bead up and are blown away by windflow improving visibility and safety), and allows for easy removal of frost, ice, salt, mud, and bugs [PBN – Rain-X Instructions].
***Note: MY RADIO FACEPLATE AND ARMREST CLOCK GAUGE HAVE PLASTIC THAT INVISIBLE GLASS CAUSES TO HAZE (can use clear coat safe car cleaner wax/paint scratch remover to remove haze) [PBN – Invisible Glass Technician].

****Note: I replaced inside rearview mirror with electric auto-dimming mirror [PBN].

	
	Semi-Yearly
	
	
	
	
	
	

	LOW [PBN].
PBN does
	Semi-Yearly (March, November) [PBN].
	Perform Routine Maintenance on Garage Dehumidifier to ensure continued full efficiency (Clean* the surface of the evaporator and condenser coils, Check* that the fan** is firmly secured to the motor shaft and that the fan rotates freely, Check the refrigerant charge, Check* all wiring connections, Inspect* the drain tray for water stoppage (if accumulation is excessive, check the drain pipe for blockage), Check* the operation of the defrost system) [Ebac Model CD30 Industrial Dehumidifier Owner’s Manual – page 5].
	
	Cleaning Surface of Evaporator and Condenser Coils:
Use compressed air, or vacuum clean the coils (do NOT steam clean refrigeration coils) [Ebac Model CD30 Industrial Dehumidifier Owner’s Manual].

Checking Refrigerant Charge:

Frosting of only the front coils or less, accompanied by frosting of the thin capillary tube, indicates a loss of refrigerant or low charge [Ebac Model CD30 Industrial Dehumidifier Owner’s Manual].
	
	GARAGE 
Related Check that Dehumidifier is still on entry in Bi-Monthly Section [PBN].
	Note: Dehumidifier won’t work below 33 degrees F [Ebac Model CD30 Industrial Dehumidifier Owner’s Manual].

*Note: Ensure that the power cord to the machine has been disconnected before carrying out this maintenance [Ebac Model CD30 Industrial Dehumidifier Owner’s Manual].

**Note: The fan motor is sealed for life and therefore does not need oiling [Ebac Model CD30 Industrial Dehumidifier Owner’s Manual].

	LOW [PBN].
PBN does
	Semi-Yearly (March, November) [PBN].

[Clopay Installation & Maintenance Steel Residential Garage Door Instructions = At least twice a year – page 32].
	Clean* the Garage Door [Clopay Installation & Maintenance Steel Residential Garage Door Instructions – page 32].
	See Clopay Installation & Maintenance Steel Residential Garage Door Instructions page 32 “Cleaning the Door” [Clopay Installation & Maintenance Steel Residential Garage Door Instructions].
	Cleaning Door:
Wipe down with a mild household detergent and rinse with clear water [Clopay Installation & Maintenance Steel Residential Garage Door Instructions – page 32].
	
	GARAGE
	*Note: Clean in order to prevent damage (rusting) caused by foreign matter adhering to the door [Clopay Installation & Maintenance Steel Residential Garage Door Instructions – page 32].

	LOW [PBN].
PBN does
	Semi-Yearly (March, November) [PBN].

[Lift-Master Garage Door Opener Owner’s Manual = Twice a Year – page 27].
	Check* Garage Door Opener Chain Tension (adjust if necessary) [Lift-Master Garage Door Opener Owner’s Manual – page 27].
	See Lift-Master Garage Door Opener Owner’s Manual page 7 “Assembly Step 3 (Tighten the Chain)” [Lift-Master Garage Door Opener Owner’s Manual].
	
	
	GARAGE
Related Manually Operate Garage Door entry in Bi-Monthly section [PBN].

Related Lubricate all Moving Parts of the Garage Door entry in Yearly section [PBN].

Related Check Garage Door Hardware entry in Yearly section [PBN].
	*Note: During future maintenance, ALWAYS pull the manual release handle to disconnect trolley before adjusting chain; Disconnect trolley first [Lift-Master Garage Door Opener Owner’s Manual – pages 7 & 27].

	LOW [PBN].
PBN does
	Semi-Yearly (March, November) [PBN].
	Take any stuff out of garage that’s not supposed to be allowed to freeze* (in November), and put back in (in March): 3M Cleaner Wax, Castrol Wheel Cleaner, Ziebart Rust Protection Sealant (per Ziebart guy, not on can itself) [PBN].
	
	
	
	GARAGE
	*Note: Don’t keep gallon of distilled water (to use to top off coolant periodically) in garage since will freeze/burst in winter, and will dilute coolant’s anti-freeze concentration. Keep gallon of premixed 50-50 water/antifreeze instead [PBN].

	MEDIUM [PBN].
PBN does (via to-do calendar)
	Semi-Yearly (June, December*) [PBN].
	Car Insurance Renewal [PBN].
Pantera Appraisal* [PBN].
	*Tell appraiser any improvements I made over “stock” car (especially new ones since last appraisal) that enhance value (give him copy of my latest “Pantera5749Modifications” document) [PBN]. 

*Send new appraisal to insurance co.  (include my latest “Pantera5749Modifications” document if not in appraisal itself) [PBN].
	
	
	PAPERWORK
	*Note: Must get Pantera appraised yearly to maintain comp/coll insurance (Appraiser: Jim XXXXX, 704-XXX-XXXX) [PBN].

Note: GEICO (800-841-3000 customer service, or 800-555-9123 billing) policy # XXX-XX-XX [PBN].

Note: This is also listed on my to-do Calendar [PBN].

	
	Yearly
	
	
	
	
	
	

	LOW [PBN].
	Yearly** (March) [PBN].
[Hypersonic 22 G.T. Installation Instructions = Lubricate each month – page 2].
	Lubricate Electric Air Horns* Compressor [Hypersonic 22 G.T. Installation Instructions page 2].
	See Hypersonic 22 G.T. Installation Instruction page 2 “Lubrication Instructions” [Hypersonic 22 G.T. Installation Instruction].
	Horns Compressor Lubricant:

Vaseline oil (one or two drops each month) [Hypersonic 22 G.T. Installation Instructions page 2].
	
	AUXILIARY EQUIPMENT (HORNS)

Related Horn item in DOT Annual Inspection Renewal below [PBN].
	* Note: Previous owner augmented horn with Fiamm electric air horns (sound with the existing horns) [PBN].

**Note: Monthly seems much too frequent, especially since rarely use horn, and went unlubricated for years when bought car and still worked fine [PBN].

Note: Air horns & compressor are in right front wheel well [MECH].

	HIGH [PBN].
PBN does (via Annual Inspection Renewal below)
	Yearly (March) [PBN].
[FTI = Blades do not properly clean windshield after wiper blades and glass have been properly cleaned (Item should be checked periodically and service performed when required) - page 52-00-01].
	Wiper Blade Condition [PITI Group 52 Article 1];

Inspect Windshield Wiper Blades for good contact to the glass for clear wiping action [FTI page 43-01-01];

Replace Windshield Wiper Blade Elements (if blades do no properly clean windshield) [FTI page 52-00-01].
	See FTI page 43-01-01 “Door, Windshield, and Rear Window Glass (General Information - Cleaning and Inspection)” [FTI].
	
	
	AUXILIARY EQUIPMENT (WINDSHIELD WIPER)
Related Windshield Wipers item in DOT Annual Inspection Renewal below [PBN].
	Note: 1974 models have windshield wiper arms and blades that park in the opposite side [PPQR Electrical item 5].

	LOW [PBN].
PBN Does (with help as needed)
	Yearly (March) [PBN].
[OM = at least twice a year at the beginning of winter and in the spring – page 42].
[PITI = periodically, especially after driving in rain or on salted roads (keep car clean and hose down the undercarriage, wheel-wells, etc.) – Group 47 Article #7; Periodic (cleaning and treatment of bottom of the rear wheelhouses, the length of both rocker panels, and front wheelwells next to the start of the rocker panels) – Group 47 Article #13];

[FTI = Improper water drainage from body is suspected (Item (body drain holes) should be checked periodically and service performed when required) - page 52-00-01].

[PITI = periodically (check drilled rustproofing access holes plugs seals) - Group 47 Article #8].


	Underbody* ** Protection (rust and corrosion) [OM page 42].
Inspect Structural Parts of the Pantera Body for Corrosion [WEB - Attachment 5 “Corrosion”];

Check car for dirt/rust in areas indicated in PITI Group 47 Article #15, remove as necessary [PITI];

Check car for rust in areas indicated in PITI Group 47 Article #13 [PITI];

Check rest of car for rust [PBN].
Keep car clean and hose down the undercarriage, wheel-wells, etc., be sure drain holes are kept clear. [PITI Group 47 Article #7];

Inspect the rocker panel/quarter panel lip underneath the gas tank, and the similar lip on the right side of the car between the right rear wheel opening and the passenger door, for trapped dirt and moisture that will cause rust (clean as necessary) [PITI Group 47 Article #8];
Clean and treat bottom of the rear wheelhouses, the length of both rocker panels, and front wheelwells next to the start of the rocker panels, Keep clean and covered with paint or good quality rubberized undercoat the areas between gas tank and wheelhouse, between gas tank and extension of rocker, and inside bottom of both rear wheelhouses [PITI Group 47 Article #13];

Clean Body Drain Holes [FTI page 52-00-01].
Check drilled rustproofing access holes plugs seals* [PITI Group 47 Article #8].
Check engine/engine compartment for rust (especially spark plug wire holders, and various springs) [PBN].

Check/Treat Interior of Aftermarket License Plate Holder/Frame/backing plate (previous owner added) for rust [PBN].

Check/clean out rear bumper for road dirt/debris trapped inside it (may cause corrosion) [PBN – Attachment 24 “Rear Bumper Debris”]. 

(need to split this into 2 entries – one for “underbody” and another for rest of exterior of car)?
	See OM page 42 “Underbody Spraying” [OM].
See PITI Group 47 Article #3 “Rust!”, Group 47 Article #4 “Fuel Tank Corrosion”, Group 47 Article #7 “Rust!”, Group 47 Article #8 “More On Rust!”, Group 47 Article #13 “Restoration of a Pantera”, Group 47 Article #15 “Detailed Look at Causes of Rocker Panel Rust” [PITI].
See Attachment 4 “Maintenance and Safety Inspections (Structural Body Corrosion)” [WEB];
SEE ATTACHMENT 5 “CORROSION” [WEB].
Take to a place with a lift so can look at underside – if any rust areas or places where undercoating is chipped off clean and spray with rust inhibitor, and then with underbody coating stuff [PBN].

See Attachment 24 “Rear Bumper Debris” [PBN]. 


	Undercoating Protectant:

Good quality commercially available products [OM page 42];
Best quality injection type system you can find [PITI Group 47 Article #7].

Body Sections Rust Inhibitor:
Top Quality inhibiting Paint [PITI Group 47 Article #7].

Treatment of Bottom of the Rear Wheelhouses, the Length of Both Rocker Panels, and Front Wheelwells Next to the Start of the Rocker Panels:
Rust-O-Leum or similar spraypaints or 3M rubberized undercoat [PITI Group 47 Article #13].
Cleaning/Filling Rocker/Quarter Panel Lip:
Vacuum cleaner, Pheno-Seal, and Texaco Rustproofing Compound “L” [PITI Group 47 Article #8].


	Undercoating*:
Motorcraft (Ford) Super Seal Anti-Corrosion Compound;

Ziebart Rust Protection Sealant – Clear [PBN – need to research though to see which/what is best].
Rustproofing Sealant (Door, Hood, and Deck Lid Seams):

Ziebart Rust Protection Sealant – Clear [PBN – need to research though to see if best].

Rust Inhibitor:
Permatex Extend Rust Treatment [PBN – need to research though to see if best].
	BODY SHELL AND EXTERIOR TRIM (GENERAL)

Related General Exhaust System (Corrosion) Check in 30,000 Miles section [PBN].

Related Change Fuel Filter (due to gas tank filler neck rust**) entries in 5000 Miles section [PBN - TEMP].

Related Check (repair/replace if needed) stuff normally don’t have easy access to (inspect for rusting components/areas, check the pressure and overflow coolant tanks for internal rust, inspect gas tank, etc) in Whenever Engine Removed section [PBN].

Related Replace the Stock Sintered Bronze Fuel Filters (due to gas tank filler neck rust**) in Holley Carburetors entry in Never section [PBN].


	*Note: In 2000 I had drain holes drilled in underbody/frame (more holes drilled in 2002) and dust/dirt blown out and applied OSPHO rust protection chemical. Later sprayed on undercoating by Ford. I then had car completely rust protected by Ziebart in 2001 – shouldn’t need to retreat, except to patch up any underbody coating that gets chipped off etc by stones or whatever, and they suggested I respray bottom inside edges of doors yearly (however, I may want to bring it back in a few years for a “check up”) [PBN – Ziebart Guy]. 

Note: Previous owner had gas tank internally coated to prevent rusting (but not filler tube/neck or cap area) [PBN].

**NOTE: RUST IS DEVELOPING ON OUTSIDE OF GAS TANK AND IN FILLER NECK – NEED TO TREAT (I had outside of gas tank sprayed with Ziebart stuff, but may not have gotten all the way to top of tank) [PBN - TEMP].

Note: I had exhaust system Jet-Hot coated*** to prevent rusting (previous owner replaced original exhaust system (headers, manifolds, tailpipes and mufflers) with “Mind-Train Enterprises “Big Throats” Exhaust System”) [PBN].

***Note: Jet-Hot Black should never be polished or rubbed [Jet-Hot Coating Installation and Maintenance Tips].

Note: Previous Owner indicated passenger floorboard got wet from dripping A/C condensation, and also car flooded once due to a broken heater hose – therefore keep eye out for any floorboard rust [PBN].

	LOW [PBN].
	Yearly (March) [PBN].
	Clean Engine & Rear Trunk Compartment [PBN];

Degrease Engine & Transaxle Assembly [PITI].
	
	
	
	BODY SHELL AND EXTERIOR TRIM (GENERAL);

ENGINE (GENERAL);

CLUTCH AND TRANSAXLE (TRANSAXLE)

Related Check Garage Floor for Indications of Fluid Leaks from car entry in Bi-Monthly section [PBN].

Related Check Holley 600 Carburetor Diaphragm for Leaks entry in 5000 Miles section [PBN].

Related Check for Water, Oil, Gasoline, Brake and Clutch Fluid Leakage entry in 10,000 Miles section [PBN].

Related Fuel System Components including carburetor should be inspected to assure no fuel leakage entry in 15,000 Miles section [PBN].

Related Inspect all Cooling System hoses, and connections for leaks entry in 15,000 Miles section [PBN].

Related Fuel System Components including fuel lines should be inspected to assure no fuel leakage entry in 15,000 Miles section [PBN].

Related Miscellaneous Stuff To Do When Engine Is Removed entry in When Engine Removed section [PBN].

Related Miscellaneous Stuff To Do When Transmission/Clutch Is Removed entry in When Transaxle Removed section [PBN].
	Note: Important to do this to help identify leaks [PBN].

OK to have it “steam cleaned”, or will that cause rust? PITI guy used water soluable degreaser.

Note: Jet-Hot Black (on exhaust system) should never be polished or rubbed [Jet-Hot Coating Installation and Maintenance Tips].

	HIGH [PBN].
PBN does (via Inspection Station)
	Yearly (March) [PBN].
[OM = Excessive brake pedal free travel noticed - page 16].  

[OM = Brake Hydraulic System Indicator Lamp (special warning device) lights up** -  page 16];

[FTI = Red (Parking) Brake Warning Light glows when (foot) brakes applied - page 33-06-03].
	Brake Operation Check/Correct (road test check for following conditions: pull in either direction, harshness or noise, excess pedal effort or spongy feel, operation of brake warning light, hard stops and slow gradual stops) [FTI];
Check* brake system, and if necessary, bleed (if excessive brake pedal free travel noticed) [OM page 16].

Check Brake system without delay (if 
Brake Hydraulic System Indicator Lamp (special warning device) lights up) [OM page 16];
There is a fault in the hydraulic system (pressure differential exists between front and rear braking systems) (if Red (Parking) Brake Warning Light glows when (foot) brakes applied) [FTI page 12-01-02, 33-06-03].
	See FTI pages 53-02-01 “Brake Operation Check”,  12-01-06 “Adjustments (Brake Pedal)”, 12-01-06 “Hydraulic System Bleeding”, 12-01-02 “Testing (Brake System Tests, & Brake Warning Light sections)”, 12-01-07 “Cleaning and Inspection (Brake System)” [FTI].

See TSB Bulletin 10 Article # 83 “Brake Master Cylinder Adjustments” [TSB].

See PITI Group 12 Article #3 “Brake Master-Cylinder Rebuild” [PITI].
	Brake System Fluid/Brake Master Cylinder Lubricant:
SAE J 1703 b [OM page 72];

Ford Brake Fluid Extra Heavy Duty (Ford Part No. C6AZ-19542-A, Ford Specification ESA-M6C25-A) [FTI page 12-01-06 and 53-01-03];
Castrol GT LMA conventional fluid or silicone-based*** **** brake fluid [PITI Group 12 Article #3].

Brake Master Cylinder Push Rod Length:
1.16 inches [TSB Bulletin 10 Article # 83].

Bleeding:

When bleeding your brakes, do not depress brake pedal any farther than normal travel (will avoid tearing up your rubber seals by moving them down into a bore area that has some corrosion in it) [PITI Group 12 Article #3];
All brake systems, especially tandem master cylinder types are best bled using a pressure bleeder. If you cannot properly pressure bleed, much time will be required to bleed manually, so have patience.  Note: The front calipers are very difficult to bleed even when using a pressure bleeder, due to their original design. [PBN – Hall Pantera Brake Master Cylinder Installation Instructions].
	
	BRAKES (GENERAL, HYDRAULIC)
Related Foot Brake and Emergency Brake items in DOT Annual Inspection Renewal below [PBN].

Related Road Test entry in 10,000 Miles section [PBN].

Related Brake Pads check entry in 30,000 Miles section [PBN].

Related Brake Fluid entry in 5000 Miles section [PBN].
Related Coat the Brake Pedal Return Spring with Anti-Seize entry in 50,000 Miles section [PBN].
	Note: Previous owner installed stainless steel flex brake lines, and replaced brake master cylinder with different design from Hall Pantera [PBN].

*Note: Have service (hydraulic system)/hand brake warning light on dash instrument panel [OM page 16].

**Note: Light signals any malfunction within the brake system [OM page 16].

***Note: Silicone brake fluid is not practical for most Pantera Owners – only those who totally change brake systems to American parts and are willing to accept a little softness in the brake pedal [POTI Group 12 “About Pantera Brakes – Part I].

****Note: Silicone fluids tend to entrap air, so the bleeding process should be done several times over a period of days [PITI Group 12 Article #3].

	HIGH [PBN].
	Yearly (March*) [PBN].
[OM = 12,000 miles or 12 months, at least once a year];
[PITI = The Castrol fluid should be flushed each year - PITI Group 12 Article #3].
	Change* **** ***** Brake Fluid [OM].
	See FTI pages 12-01-06 “Hydraulic System Bleeding”, 12-01-02 “Testing (Brake System Tests, & Brake Warning Light sections)”, 12-01-07 “Cleaning and Inspection (Brake System)” [FTI].

See PITI Group 12 Article #3 “Brake Master-Cylinder Rebuild” [PITI].
	Brake System Fluid/Brake Master Cylinder Lubricant:
SAE J 1703 b [OM page 72];

Ford Brake Fluid Extra Heavy Duty (Ford Part No. C6AZ-19542-A, Ford Specification ESA-M6C25-A) [FTI page 12-01-06 and 53-01-03];
Castrol GT LMA conventional fluid***** or silicone-based** *** brake fluid [PITI Group 12 Article #3].

Brake Fluid Level:

Fill to indicated level marked on the reservoir [FTI page 53-04-02].

Bleeding:

When bleeding your brakes, do not depress brake pedal any farther than normal travel (will avoid tearing up your rubber seals by moving them down into a bore area that has some corrosion in it) [PITI Group 12 Article #3];
All brake systems, especially tandem master cylinder types are best bled using a pressure bleeder. If you cannot properly pressure bleed, much time will be required to bleed manually, so have patience.  Note: The front calipers are very difficult to bleed even when using a pressure bleeder, due to their original design. [PBN – Hall Pantera Brake Master Cylinder Installation Instructions].
	
	BRAKES (HYDRAULIC)
Related check level at 5000 miles, change fluid at 15,000 miles entry in 5000 Miles section [PBN].
	Note: Previous owner installed stainless steel flex brake lines, and replaced brake master cylinder with different design from Hall Pantera [PBN].

*Note: Check level at 5000 miles, Change at 15,000 miles or at least yearly (see separate entries) [PBN].

Note: if fluid is turning black, it indicates the seals are degrading (already happened to me once) [MECH] – (may be just some minor black seal stuff settling on bottom of reservoir container making fluid look black) [PBN].

**Note: Silicone brake fluid is not practical for most Pantera Owners – only those who totally change brake systems to American parts and are willing to accept a little softness in the brake pedal [POTI Group 12 “About Pantera Brakes – Part I].

***Note: Silicone fluids tend to entrap air, so the bleeding process should be done several times over a period of days [PITI Group 12 Article #3].

****Note: Silicone fluids do not require periodic flushing [PITI Group 12 Article #3].

*****Note: The Castrol fluid should be flushed each year to eliminate corrosion caused by water absorption [PITI Group 12 Article #3].

	LOW [PBN].
PBN does
	Yearly (March) [PBN].
	Check* Operation of Car Burglar Alarm [PBN].


	See owners manual for description of what it’s supposed to do (need to ref pages in manual that say this) [PBN].

In addition confirm rear trunk lid switch I had connected to it sets off** alarm [PBN].
	
	
	BURGLAR ALARM

Related Replace Burglar Alarm Remote Control Battery entry below [PBN].
	*Note: the system requires no specific maintenance [Viper Auto Security System Owners Guide].

**Note: Spray Contact Cleaner on rear trunk lid open sensor switch if not working consistently [PBN].

	LOW [PBN].
PBN does
	Yearly (March*) [PBN].
	Replace (as necessary) Car Burglar Alarm remote control battery (one on keychain, and extra emergency one hidden in car) [Viper Auto Security System Owners Guide].
	
	Remote Control Battery:

Small lightweight 3-volt lithium battery [Viper Auto Security System Owners Guide].
	
	BURGLAR ALARM

Related Check Burglar Alarm Operation entry above [PBN].
	*Battery will last approximately one year under normal use [Viper Auto Security System Owners Guide].

	VARIES [PBN].
	Yearly (March) [PBN].

(May need to move this to 10,000 mile section since normally don’t have to take trunk tub out at 5000 mile or Yearly (March) maintenances) 
	Have Mechanic do general all over inspection of car to look for anything that’s wearing out, deteriorating, starting to break, leaking, loose, etc. [PBN].
	
	
	
	CAR
Related Check (Repair/Replace If Needed) Stuff Normally Don’t Have Easy Access To entry in Whenever Engine Removed section [PBN].

Related Check (Repair/Replace If Needed) Stuff Normally Don’t Have Easy Access To entry in Whenever Transaxle Removed section [PBN].
	

	MEDIUM [PBN].
PBN does (via Inspection Station)
	Yearly (March) [PBN].
	N.C. Dept of Transportation Annual Inspection* Renewal [PBN].
	
	
	-----------------------
**** Addition (There wasn’t room for this in Notes column -PBN):
Note: Previous owner added aftermarket license plate frame to original license plate holder [PBN].

Note: Previous owner replaced drivers side view mirror with a different design, and added a passenger side view mirror (I replaced both with different design) [PBN].
Note: Previous owner removed vacuum smog control stuff [PBN].

Note: I installed the Vader headlight modification [PBN].

Note: Previous owner replaced original exhaust system (headers, manifolds, tailpipes and mufflers) with “Mind-Train Enterprises “Big Throats” Exhaust System” [PBN].

Note: I replaced inside rearview mirror with electric auto-dimming mirror [PBN].
	CAR;

AUXILIARY EQUIPMENT;

BRAKES;

ENGINE;

EXHAUST SYSTEM;

FUEL SYSTEM;

INSTRUMENTS, CLUSTERS, AND CONTROLS;

LIGHTING SYSTEM;

STEERING;

WHEELS AND TIRES;

WINDOW GLASS
(add componentstoo?)

Related Check Tire Wear/Condition entry in 5000 Miles section [PBN].

Related Replace PCV Valve entry, Check EGR System entry in 15,000 Miles section [PBN].

Related Check Steering Control entry in 15,000 Miles section [PBN].

Related Lubricate Electric Air Horns Compressor entry above [PBN].

Related Wiper Blade Condition entry above [PBN].

Related Lighting System entry below [PBN].

Related Brake Operation Check entry above, Brake Pads check entry in 30,000 Miles section, Handbrake/Parking Brake entry in 15,000 Miles section [PBN].

Related General Exhaust System Check entry in 30,000 Miles section [PBN].
Related** Inspect Evaporative Emission Canister entry in 30,000 Miles section [PBN].

Related*** Adjust Automatic Choke Thermostatic Spring Housing Adjustment entry in 15,000 Miles section [PBN].
(Is some of the “Tampering Inspection” stuff listed in column to right related to other stuff on this checklist that I haven’t cross ref’ed – if so need to add cross refs)
	*Note: State of North Carolina Vehicle Inspection items: 

Safety Equipment: Headlights, Parking Lights, Tail Lights, Beam Indicator Light/Switch, License Plate Light, Stop Lights, Directional Signals, Horn, Windshield Wipers, Rear View Mirrors, Foot Brake, Emergency Brake, Steering Mechanism, Tires, Exhaust System, Clearance Lights, Reflectors, Window Tinting; 

Tampering Inspection (Note: all Tampering stuff N/A to 1973 car, in NC only 1975 and above cars must pass emissions test): Catalytic Converter, Air Injection System, PCV Valve, Unleaded Gas Restrictor, Exhaust Gas Recirculation, Thermostatic Air Control, Fuel Evaporation Control, Oxygen Sensor, Gasoline Tank Cap;

Exhaust Emission Test:

(Note: Emissions test N/A to 1973 car, in NC only 1975 and above cars must pass emissions test) [PBN - 2000 NC Inspection receipt/statement].
**Note: “Catalytic Converter” is not the same thing as “Evaporative Emission Canister” (in Inspect Evaporative Emission Canister entry in 30,000 Miles section), but is similar in that it is for emissions control [MECH].

***Note: “Thermostatic Air Control” is same thing as “Thermostatic Spring Housing” in Adjust Automatic Choke Thermostatic Spring Housing Adjustment entry in 15,000 Miles section [MECH].
Note: Previous owner replaced USA style (red) taillight lenses with European style (amber and red) tail light lenses [PBN].
Note: Previous owner installed Fiamm electric air horns (sound with the existing horns) [PBN]. 
See ****Addition [PBN].

	LOW [PBN].
PBN does
	Yearly (March) [PBN]
	Check Condition (replace if expiration dates exceeded or used up or otherwise as necessary) of the routine items I store in front trunk: Fire Extinguisher, Quart of Oil, Spare Fuses, Can of Brake Fluid, Can of De-Icer, Bottle of Water Wetter, Can of Fix-A-Flat (NON-Flammable) [PBN].
	
	
	
	DOORS, HOOD, AND LUGGAGE COMPARTMENT (LUGGAGE COMPARTMENT)
	Note: revise this entry yearly to reflect any new stuff I may store (or no longer need to store) [PBN].

	HIGH [PBN].
PBN does
	Yearly (July) [PBN].
	Cut Down any Dead/Dying Trees that could fall on Garage [PBN].
	
	
	
	GARAGE
	

	LOW [PBN].
PBN does
	Yearly* (July) [PBN].
[Liftmaster Wireless Keyless Entry Manual = Replace when keypad illumination becomes dim* - page 2].
	Check (Replace if needed) Battery in Garage Door Keypad Opener (on Garage exterior wall) [PBN].
	See Liftmaster Wireless Keyless Entry Manual page 1 [Liftmaster Wireless Keyless Entry Manual].
	Keypad Battery:

9 volt battery[Liftmaster Wireless Keyless Entry Manual – page 2].
	
	GARAGE
Related Check/Replace Garage Door Remote Control (in car) Battery entry in 5 Years section [PBN].
	*Note: The keypad battery should produce power for at least one year [Liftmaster Wireless Keyless Entry Manual – page2]. 

	LOW [PBN].
PBN does
	Yearly (July) [PBN].

[Clopay Installation & Maintenance Steel Residential Garage Door Instructions = Annually – page 32];
[Lift-Master Garage Door Opener Owner’s Manual = Once a Year – page 27].
	Lubricate All Moving Parts of the Garage Door*** (Lift cables at the bottom bracket button, Lock hardware where surfaces turn or slide, Full length of torsion spring, Steel rollers*) [Clopay Installation & Maintenance Steel Residential Garage Door Instructions – page 32];

Oil Garage Door** *** Rollers, Bearings and Hinges [Lift-Master Garage Door Opener Owner’s Manual – page 27].
	See Clopay Installation & Maintenance Steel Residential Garage Door Instructions page 32 “Lubrication” [Clopay Installation & Maintenance Steel Residential Garage Door Instructions].
	Garage Door Lubricant:
Light household oil [Clopay Installation & Maintenance Steel Residential Garage Door Instructions – page 32].
	
	GARAGE

Related Manually Operate Garage Door entry in Bi-Monthly section [PBN].

Related Check Garage Door Opener Chain Tension entry in Semi-Yearly section [PBN].

Related Check Garage Door Hardware entry below [PBN].
	*Note: Do NOT lubricate nylon rollers [Clopay Installation & Maintenance Steel Residential Garage Door Instructions – page 32].
**Note: The garage door opener does not require additional lubrication [Lift-Master Garage Door Opener Owner’s Manual – page 27].

***Note: Do not grease the door tracks [Lift-Master Garage Door Opener Owner’s Manual – page 27].

	LOW [PBN].
PBN does
	Yearly (July) [PBN].

[Clopay Installation & Maintenance Steel Residential Garage Door Instructions = Annually – page 32].
	Check Garage Door Hardware*: Check for loose or bent hinges (tighten loose hinges, straighten or replace bent hinges); Check roller for broken wheels, bent shafts, or worn out bearings; Check the door and track supports for loose or missing bolts, screws, etc. and tighten**; Check for bent track [Clopay Installation & Maintenance Steel Residential Garage Door Instructions – page 32].
	See Clopay Installation & Maintenance Steel Residential Garage Door Instructions – page 32 “Check Door Hardware” [Clopay Installation & Maintenance Steel Residential Garage Door Instructions – page 32].
	
	
	GARAGE

Related Manually Operate Garage Door entry in Bi-Monthly section [PBN].

Related Check Garage Door Opener Chain Tension entry in Semi-Yearly section [PBN].

Related Lubricate all Moving Parts of the Garage Door entry above [PBN].
	*Note: Torsion spring assembly and wood anchor pad should only be adjusted or repaired by a professional door technician [Clopay Installation & Maintenance Steel Residential Garage Door Instructions – page 32].

**Note: Be careful not to overtighten [Clopay Installation & Maintenance Steel Residential Garage Door Instructions – page 32].

	LOW [PBN].
PBN does
	Yearly (March) [PBN]
	Check Condition (replace if expiration dates exceeded or used up or otherwise as necessary) of the routine items I store in Glove Compartment: Spare Contact Lenses (and eye drops), Eyeglasses, Car registration/license plate renewal card, Car Proof of Insurance card, Flashlight (battery and bulb) [PBN].
	
	
	
	INTERIOR TRIM (GLOVE BOX)

Related Replace Outdated Driving Map entry in 5 Years section [PBN].
	Note: revise this entry yearly to reflect any new stuff I may store (or no longer need to store) [PBN].

	HIGH [PBN].
PBN does (via Annual Inspection Renewal above)
	Yearly (March) [PBN].
[FTI = Light Beam appears too high or too low (Item should be checked periodically and service performed when required) - page 52-00-01].
	Check Operation of Lights and Turn Signals (check headlight and parking light switches to be sure all parking lights, taillights, headlights, headlight door opening mechanism, instrument lights, and interior*** lights are working; replace any burned-out bulbs and check to see that wiring connections are clean and tight) [FTI page 53-02-01].

Check/Adjust Headlamp Setting [OM page 63];

Check/Adjust Headlight Alignment/Aim [FTI page 53-03-01];

Check Headlight alignment (if light beam appears too high or too low) [FTI page 52-00-01].
Do visual inspection of headlight system (check for wires with frayed or damaged insulation, loose connections, and improper harness routing – correct any problems found) [FTI page 32-02-02];

Lighting System [PITI Group 52 Article 1].
Check operation of side turn signal lights, and backup lights [PBN].
	See OM pages 59 “Headlamp Replacement” & “Front Turn Signal/Parking Bulb Replacement”, 60 “Rear Turn Signal/Parking/Back-up/Stop/Number Plate Bulb Replacement”, 61 “Front Side marker Bulb Replacement”,

62 “Rear Side Marker Bulb Replacement”, 63 “Headlamp Aiming” [OM].

See FTI pages 53-02-01 “Check Operation of Lights and Turn Signals”, 53-03-01 “Headlight Alignment”, 32-02-02 “Testing (Headlight System)”, “Adjustments (Headlight Alignment)” , “Removal and Installation (Headlight Bulb)”, 32-20-02 “Front Parking and Turn Signal Light Bulb”, “Rear Light Bulbs”, 32-20-03 “Marker Light Bulb – Front and Rear”, “License Light Bulb”, “Back-Up Light Bulb”, 32-40-01 “Removal and Installation (Hazard Flasher Bulb)”, 32-60-02 “Red Light on Door”, “Instrument Panel Lights**”, “Console Bulbs**” [FTI].

See PSH page 8 “Headlight System” [PSH].

See PITI Group 32 Article #1 “Headlights, Taillights, and Driving Lights” (this is repair, not maintenance?) [PITI]. 
	Bulbs (Back-up, Brake Warning, Cigar Lighter, Console, Courtesy (tube type), Door, Hazard Warning, Headlight, Instrument Panel, License Plate, Seat Belt Warning, Turn Indicator (front), Turn Indicator (rear)):
See “Specifications (Bulb Chart)” on FTI page 32-02-04 [FTI].

Corroded Electrical Connectors: Liquid Wrench (this is repair, not maintenance?) [PITI Group 32 Article #1].

Corroded Bulb Sockets:
Wet/dry emery paper (this is repair, not maintenance?) [PITI Group 32 Article #1].

Headlight Aiming Equipment:
Rotunda Headlight Aiming Kit (Model T.R.E. 540) [FTI page 53-03-01, 32-02-02].
Headlamp Aiming Conditions:

Headlamp Setting must be made with an unladen vehicle on level group [OM page 63];
Headlight Adjustments should be made with a half-full tank plus or minus one gallon, the vehicle unloaded and the rear compartment empty except for the spare tire and jacking equipment, and recommended pressure in all the tires [FTI page 53-03-01].
(need to determine type of bulb my added roof console map lights use and list them here)
	Headlamp Bulbs*: Vader modification replacement DOT headlamps include the following: H4666XV, H4666, H6545 (NAPA H6545 came with conversion kit) [Vader Pantera Headlight Conversion Installation Instructions – [PBN].
	LIGHTING SYSTEM (GENERAL)
Related lights items in DOT Annual Inspection Renewal above [PBN].
Related Clean All Lucas Electrical Parts entry in 10,000 Miles section [PBN].
	*Note: I installed the Vader headlight modification. Previous Owner had installed Cibie Z-Beam quartz headlights (see also PITI Group 32 Article #1) , including adding relays (required per Cibie instructions) in front trunk to avoid burning out the stock Pantera headlight relays or wiring – may or may not need the relays depending on what use to replace the Cibie Z-Beams. [PBN].
**Note: I replaced original bulbs in 4 gauges on center console, and in Speedometer & Tachometer, with brighter ones from Hall Pantera (the Speedometer and Tachometer bulbs are halogen – do not touch with fingers or will cause them to burn out) [PBN].

***Note: I added roof console with map lights [PBN].

Note: Previous owner replaced USA style (red) taillight lenses with European style (amber and red) tail light lenses [PBN].
Note: Previous owner added aftermarket license plate frame to original license plate holder [PBN].
Note: The plastic headlight motor gears (prone to break) have NOT (by previous owner or me) been replaced with the newer metal gears from Hall Pantera [PBN].

	LOW [PBN].
PBN does
	Yearly (March) [PBN]
	Print out (and/or save to disk) any new/revised maintenance/technical articles from major Pantera technical websites, and add to my personal tech articles book (and incorporate into this checklist as needed) [PBN].
Print out (and/or save to disk) any newly issued (since last year or last time did it) on-line Pantera clubs newsletters, since they sometimes contain technical articles (add any tech related articles to my personal tech article book and incorporate into this checklist as needed) [PBN].

Save all the various Pantera Newsgroups/Bulletin Boards (Realbig, PI, PPC, etc) posts (i.e., newsgroup/bulletin board archive) to disk for future availability if newsgroup/bulletin board folds [PBN].

Print out PI Magazine Cross Reference Index (if updated) on Back Issues page of Pantera International website to replace the (outdated) one in my personal tech articles book [PBN].
	Be sure to update this list yearly as sites come and go. Also, if site has a “contents” or “index” of the articles, print it out and add to my personal tech articles book as an easy way to compare/identify any new articles the next year (but still need to check for revisions to old articles too) [PBN].
	
	
	PAPERWORK
	Note: Example websites are: 

Tech Info: www.panteraplace.com, http://geocities.com/provamo72,
http://www.panteraparts.com , http://members.aol.com/sobill/ (especially Pantera Gearheads Resource),
http://www.panteraadventure.com,
http://www.351c.info (or www.351cleveland.info);
Parts Info: http://www.rectec.net/~rickjoy/parts.htm  (parts interchange list),  http://www.carfolio.com/pass (parts interchange list),;

Newsgroups Info: http://realbig.com/pipermail/detomaso , http://64.70.166.243/cgi-bin/ubbcgi/Ultimate.cgi , http://www.panteraparts.com/cgi-bin/Ultimate.cgi?action=intro , http://www.supercars.net/cMsg?viewForumsA=y&make=Detomaso ,

http://communities.msn.com/SoutheastPanteras/messageboard.msnw,

http://www.carmemories.com/clubs/detomaso;

Pantera Club Websites: http://panteracars.com , http://www.panteraclub.com ,
http://www.easternpantera.com , http://www.panteraclubnorcal.com ; 
On-Line Pantera Club Newsletters:

http://tpoc.socalpantera.com/documents ,

http://www.norcalpanteraclub.com/library.html ;

etc. [PBN].

	LOW [PBN].
PBN does
	Yearly (March) [PBN]
	Check Consumer Reports Website for new/updated car related stuff reviews (for best products etc to use for this checklist). Use other sources also to try to determine best parts/products to use for those cases where I don’t have one determined, or to change currently listed parts/products to use if something better comes out [PBN].
	
	
	
	PAPERWORK
	Note: address is http://www.consumerreports.org [PBN].
Note: With respect to this, see note 8 above [PBN].

	LOW [PBN].
PBN does
	Yearly (March) [PBN]
	Order catalogs from major Pantera vendors (or print catalogs from their websites) to see what new car stuff (especially non-stock aftermarket parts and add-on stuff) is available [PBN].
Check Vendor & Club websites for new non-parts products (books etc) [PBN].
Visit auto parts stores (e.g., Pep Boys, AutoZone, Advance, NAPA, etc) to see what new or better products/car stuff is available that would be useful for Pantera [PBN].
	Be sure to update this list yearly as vendors come and go [PBN].
Be sure to update this checklist (and/or modifications list) if find new/better products/parts to use [PBN].
	
	
	PAPERWORK
	Note: Example vendors with catalogs are Hall Pantera, 

Pantera Parts Connection,

Panteras by Wilkinson (factory authorized),

Pantera East,

PI Motorsports,

Pat Mical’s Detomaso Pantera, etc. [PBN].

Note: Example vendors with non-parts products are Pantera International, Wilkenson Pantera, etc;

Example Clubs with non-parts products are POCA, PCNC, etc [PBN].

	LOW [PBN].
PBN does
	Yearly (March) [PBN]
	Review any modifications/enhancements I made to car in last year to see if any new maintenance stuff need to add to this checklist (or restore stuff from the “Never” section back to the to do sections) because of it. Also, revise the “Pantera 5749 Modifications” attachment at beginning of this checklist if needed [PBN].
Review repairs I made to car in last year and note on this checklist if replaced a stock component with a non-stock component in case that affects maintenance [PBN].

If get any more historical info on my car from previous owner or other sources, revise the “Pantera 5749 Previous Owner Info” attachment at beginning of this checklist [PBN]. 
	
	
	
	PAPERWORK
	

	MEDIUM [PBN].
PBN does (via to-do calendar)
	Yearly (March*) [PBN].
	Mecklenburg City-County Vehicle** (Personal Property***) Taxes [PBN].
	
	
	
	PAPERWORK

Related* Car Registration/License Plate Renewal entry below [PBN].
	*Note: is due 3 months after car registration/license plate renewal done (therefore for Pantera the License Plate/Registration expires 12/31, so tax due in March and is late May 1) [PBN – TAX BILL].

**Note: This entry covers the Pantera Vehicle taxes only, not my other cars [PBN – TAX BILL].

***Note: Vehicle tax is special class of personal property taxes [PBN – TAX BILL].
Note: 1973 DeTomaso Pantera VIN # THPNNB05749,
Pantera License Plate # XXX-XXXX,
Pantera Title # XXXXXXXXXXXXXXX [PBN].

Note: City-County Tax Collector phone 704-336-4600, Can renew online (using credit card) at www.co.mecklenburg.nc.us/cotax , or by phone (toll free) 1-877-533-0072 [PBN].

Note: Account No. changes yearly, Tax amount $270 (changes yearly), Tax Value = $18,350 (changes yearly) [PBN – TAX BILL (2003)].

Note: This is also listed on my to-do Calendar [PBN].

	LOW [PBN].
PBN does (via to-do calendar)
	Yearly (June 30) [PBN]
	AAA Carolinas Membership Renewal [PBN].
	
	
	
	PAPERWORK
	Note: Account # XXX XXX XXXXXXXXX X (800-222-4357) [PBN].

Note: For towing, roadside assistance, etc. [PBN].

Note: This is also listed on my to-do Calendar [PBN].

	LOW [PBN].

PBN does (via to-do calendar)
	Yearly (January) [PBN]
	Renew memberships to Eastern Pantera Association Club  and DeTomaso Drivers Club (UK) and Chesapeake Panteras Club [PBN].
	
	
	
	PAPERWORK
	Note: Eastern Pantera Website/phone:

http://www.easternpantera.com and http://groups.msn.com/EASTERNPANTERAASSOCIATION (609-397-8866);

DeTomaso Drivers Club Website/email http://www.detomasodc.co.uk/ ,  detomaso.dcuk@virgin.net - Roger Brotton, backup is Phil.Stebbings@virgin.net;

Chesapeake Panteras Club Website/phone http://autos.groups.yahoo.com/group/ChesapeakePanteras/ (Fred XXXXX (410) XXX-XXXX) [PBN].

Note: Club magazines and newsletters sometimes have maintenance related articles (can add to this checklist) [PBN].

Note: This is also listed on my to-do Calendar [PBN].

	LOW [PBN].
PBN does (via to-do calendar)
	Yearly (November) [PBN]
	Renew memberships to Pantera International (PI) club and POCA club [PBN].
	
	
	
	PAPERWORK
	Note: PI membership ID# 4774,
POCA membership ID# 3591 [PBN].

Note: PI website/phone:
http://panteracars.com (714-639-8163);
POCA website/phone: http://www.panteraclub.com (281-880-9561) [PBN].

Note: My designated local POCA chapter is Chesapeake Panteras [PBN].

Note: Club magazines and newsletters sometimes have maintenance related articles (can add to this checklist) [PBN].

Note: This is also listed on my to-do Calendar [PBN].

	MEDIUM [PBN].
PBN does (via to-do calendar)
	Yearly (December*) [PBN]
	N.C. Division of Motor Vehicles (car registration/license plate) renewal [PBN].
	
	
	
	PAPERWORK

Related Mecklenburg City-County (Personal) Property Taxes entry above [PBN].
	*Note: Will get renewal notice in November (technically expires 12/31, but have 2 week grace period to renew, so actually expires 1/15) [PBN].

Note: NC DMV phone 919-715-7000, Can renew online (using credit card) at www.dmv.dot.state.nc.us or www.ncgov.com/citizen [PBN].

Note: 1973 DeTomaso Pantera VIN # THPNNB05749,
Pantera License Plate # XXX-XXXX,
Pantera Title # XXXXXXXXXXXXXXX,
Customer ID # XXXXXXXXXXXX,
Insurance Co Authorized in NC is “G06 – Government Employees Insurance Co.”,
County in which vehicle is subject to property tax is MECKL [PBN].

Note: This is also listed on my to-do Calendar [PBN].

Note: Previous owner added aftermarket license plate frame to original license plate holder [PBN].

	LOW [PBN].

PBN does
	Yearly* (March) [PBN]
	Clean Tape Player Heads [PBN].
	
	
	Head Cleaning:
Use head cleaning cassette tape [PBN].
	RADIO
	*Note: Or more often as needed [PBN].

	HIGH [PBN].
PBN does
	Yearly (March) [PBN]
	Check Seat Belts and Belt/ Shoulder Anchors For Security and Wear and fit (check buckle and clasp for proper retention, release, and length adjustment) [FTI page 53-02-01];
Inspect Seat Belts for loose or worn webbing, inspect all anchor bolts for tightness [FTI page 41-01-02].
Wash Seat Belt webbing [FTI page 41-01-02].
	See FTI page 53-02-01 “Check* Seat Belts For Security and Wear”, 41-01-02 “Cleaning and Inspection (Seat Belts)” [FTI].


	Washing Webbing:
Any commercial soap or detergent (do not use carbon tetrachloride, naptha, etc.; Bleaching or redyeing the seat belts is not recommended as it may deteriorate the webbing) [FTI page 41-01-02].
	
	SEATS (SEAT BELTS)

	*Note: I replaced factory seat belts with different design from Hall Pantera [PBN].

	HIGH [PBN].
	Yearly (March) [PBN]
	Check front/rear suspension for A arm/shaft support assembly problems [PITI Group 14 Article #3, WEB (Attachment 4)];

Check lower front suspension mounts for potential failure [POCA NL Sept 2001 pages 19 & 20 (Attachment 21b), POCA NL July 2002 pages 9 & 10 (Attachment 21c), WEB (Attachment 21a “Frame Rails”)].
	See PITI Group 14 Article #3 “Rear Suspension Failure” [PITI].
See Attachment 4 “Maintenance and Safety Inspections* (Back A Arm Mounts, Front A Arm Mounts)” [WEB].
See Attachments 21a, b, c “Frame Rails” [POCA NL/WEB]. 
	
	
	SUSPENSION (GENERAL)
Related Disassemble both A frame units and re-grease them (the bushings) entry in 40,000 Miles section [PBN].
	Note: Some of these concerns may not apply to 1973 Panteras – see POCA NL Sept 2001 pages 19 & 20 (Attachment 21b), POCA NL July 2002 pages 9 & 10 (Attachment 21c), WEB (Attachment 21a “Frame Rails”) [PBN/POCA NL/WEB].
Note: Previous owner installed set of Hall Pantera extended rear upper “A” arms [PBN].

	LOW [PBN].
PBN does, except repainting
	Yearly (March) [PBN].
	Check car’s paint job. Repaint car (and black trim items – cowl grills, rear quarter panel grills, engine cover, front and rear bumper) after it fades, “touch up” any scratches/dings etc.  as necessary in interim [PBN].
Correct cuts, scratches or abrasions of front bumper [TSB Bulletin 9 Article #63, PITI Group 47 Article #9].
Repaint Front bumper after it fades [PITI Group 47 Article #12].
	See TSB Bulletin 9 Article # 63 “Elastomer Repair Procedures – Front Bumper” [TSB].

See PITI Group 47 Article #9 “Front Bumper Repair “L” Series”, Group 47 Article #12 “Front Bumper*** Repainting” [PITI].
	Exterior Paint**:
See TSB Bulletin 1 Article #1 “Pantera Paint – Supplier’s Codes”, Bulletin 7 Article # 53 “1972 ½ - 1973 Supplier’s Paint Codes – Model “L”” [TSB];
PITI Group 46 Article # 1 “Exterior Paint Colors – Part Numbers” [PITI].

Front Bumper Damaged Area Filler*:
Red or grey body putty [TSB Bulletin 9 Article #63];

3M-8101 Structural Repair Kit for rubber bumpers [PITI Group 47 Article #9].

Front Bumper Paint**:
Flat black [TSB Bulletin 9 Article #63, PITI Group 47 Article #9];

Jet black Fabspray vinyl color spray [PITI Group 47 Article #12].
	Exterior Paint (**repainted by MAACO in 2001):

Sherwin Williams # 60180 “Ice Silver Metallic” (black parts of car are Sherwin Williams Gloss Black I think) [PBN].
	TOPS AND EXTERIOR FINISHES (GENERAL);

BODY SHELL AND EXTERIOR TRIM (BUMPERS)
Related Up-Keep of Bodywork (Removing Stains, Washing the Car, Polishing the Car) entry in Bi-Monthly section [PBN].


	*Note: Using body putty in many instances does not adhere and in weather changes will tend to crack or crumble depending on severity of original damage to bumper – suggest using 3M-8101 Structural Repair Kit for rubber bumpers instead [PITI Group 47 Article #9]. 
***Note: If have front bumper repainted be sure they put “softener” in paint (like Jenkins & Jenkins body guy did) so won’t get spider cracks in it eventually like did after MAACO painted it [PBN].

Note: The bolts holding on my front bumper are rusting (I put grease on them to protect somewhat, but can’t tighten them very tight) [PBN].

NOTE: IF HAVE TO GET CAR REPAINTED (possibly use silver paint the color of the car on the cover of Road & Track magazine July 2001; possibly repaint it burgundy or the dark/rich brown of 1978 Ferrari 308 GTS “Marone Mattalic” – if do then will want to blacken the exterior chrome trim  and wiper arms and entire exterior door handles/assemblies and DeTomaso & Pantera script emblems on rear like on Pantera GTSs and rear trunk opener/lock and license plate holder and interior window etc trim and gauge bezels etc; or if keep silver possible paint bumpers silver too), install the teardrop shaped windshield washer nozzle I bought and do the “loose” wiper fix of PITI Group 35 Article #6 (since can afford to chip paint then taking off cowl grill and old nozzle), and get the 4 holes drilled in tops of door rocker panels for ziebarting fixed (don’t like looks of plastic plugs), and possibly install the Hibachi style hood vents I bought (maybe buy fiberglass hood to put the vents in so don’t have to cut up original hood in case don’t like it later),  see also PITI Group 47 Article #3 “Rust!”, [PBN - TEMP].

	LOW [PBN].
	Yearly (March) [PBN].
[OM = at least once a year];
[FTI = At beginning of warm weather season (Item should be checked periodically and service performed when required) – page 52-00-01].
	Check** Conditioner [OM];

Check Air Conditioning System [FTI].
	
	Air Conditioner Refrigerant*:

Freon (R-12), or substitutes [MECH/PBN] (need to list acceptable substitutes forR12 I can use).
Air Conditioner Refrigerant Capacity:

3.5 lbs Freon [PBN – handwritten note on a original copy of PSH Specs Section by mechanic that took the class].

(need to find a more official source to verify this) 
	
	VENTILATING AND HEATING (GENERAL)
	Note: Assume OM “Conditioner” is Air Conditioner [PBN].
Note: previous owner replaced air conditioner compressor (Sanyo), expansion valve, dryer, clutch and hoses [PBN].

*Note: Car would require modifications (retrofitting) to use the newer environmentally friendly (R-134a) alternative refrigerant [MECH].

**NOTE: HAD TO ADD FREON APRIL 2001 – MAY HAVE SMALL LEAK*** (possibly thru the leak prone long rubber hoses under car [POCA NL May 2001 pages 16 &17]) [PBN- TEMP].

***Note: Slow leak in AC is expensive to find/fix, therefore probably just better to upgrade/replace whole system to use new type refrigerant [PBN – MECH – TEMP].

	
	Bi-Yearly
	
	
	
	
	
	

	HIGH [PBN].
	Odd-Years (March* - Note originally refilled at engine rebuild in 2001) [PBN].
[FTI = Check at 12,000 miles or 12 months, replace at 24,000 miles or 24 months (replace every 24 months regardless of mileage) pattern].
[PITI = Replace “worn-out” anti-freeze each year – Group 27 Article #5].
[POCA NL Apr 2002 = Change antifreeze yearly - POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”].
	Drain and Flush Cooling System, and Replace* *** Cooling System Fluid [FTI].
	See OM page 31 “Cooling System – Filling Procedure” [OM].
See FTI page 27-01-03 “Filling Cooling System” [FTI].
See PSH page 13 “Filling an Empty Cooling System” [PSH].
See PITI Group 27 Article #2 “The Pantera Cooling System”, Group 27 Article #5 “Coolant Hoses” [PITI].
See TSB Bulletin 2 Article # 13 “Cooling System Characteristics”, Bulletin 8 Article # 61 “Coolant System – Overheating Conditions (Air Purging)” [TSB].
See Attachment 1 “Coolant Changing Email”, and Attachment 8 “Pantera Cooling System (Coolant Tanks, & Air In System sections)” [WEB].
ADD “WATER WETTER” COOLANT ADDITIVE [WEB - Attachment 8 “Pantera Cooling System (The Coolant)”].
	Cooling System Capacity:
6 3/8 Gallons [OM page 72];

25 1/2 Quarts [PSH Specs Section].

Coolant Fluid: 
40% Antifreeze – 60% Water (Use only permanent-type coolant that meets Ford Specification ESE-M-97 B18-C. Do Not use Alcohol or Methanol anti-freeze or attempt to mix them with the factory coolant) [OM page 72];

Solution of 50% water and Ford Antifreeze [FTI page 53-04-01];

Ford Cooling System Fluid and water [FTI page 52-00-02];

Permanent antifreeze and water mixture [FTI page 27-01-03];

50-50 mixture of antifreeze and water (at least 50% antifreeze, good idea to put in about 60% antifreeze) [PITI Group 27 Article #2];

coolant mixture of approximately 50-50 water and ethylene glycol (antifreeze) [TSB Bulletin 2 Article # 13, Bulletin 8 Article # 61];

See Attachment 8 “Pantera Cooling System (The Coolant)” [WEB].
(need to determine which is best value to use, and bold it)
Checking Level:

Check radiator coolant level with engine cold [OM page 14, FTI page 53-04-01, TSB Bulletin 2 Article #11, Bulletin 8 Article # 61];

Check Level in Expansion Tank Using  flexible dipstick*** [PITI Group 27 Article #2].
Coolant Tanks Level:

Top up the supply tank and partially fill the expansion tank [PSH page 13];
Keep supply tank** filled at all times and maintain expansion/recovery tank half filled [TSB Bulletin 2 Article #11];

Feed tank must always be completely full [OM page 14];

Expansion tank should be maintained at a half filled level at all times [TSB Bulletin 11 Article #96].
	Coolant Additive:
“Water Wetter” by Redline [WEB - Attachment 8 “Pantera Cooling System (The Coolant)”].
	COOLING SYSTEM (GENERAL)
Related Check Coolant Level and Fill Expansion Tank entry in Bi-Monthly section [PBN].

Related Check Coolant Condition at 15,000 miles, Replace at 30,000 miles entry in 15,000 Miles section [PBN].

	*Note: Check coolant level and fill expansion tank bi-monthly, Check coolant condition at 15,000 miles, Replace at 30,000 miles or at least bi-yearly (see separate entries) [PBN].

Note: will probably drive <30,000 miles every 2 years so the bi-yearly change should negate the need for a 30,000 miles change [PBN].

**Note: With respect to filling system with coolant and purge all air, TSB 2 Article #13 and TSB 3 Article # 19 are WRONG – use procedure described in TSB 8 Article 61 [PITI Group 27 Article #2].

***Note: I keep a flexible dipstick (rubber hose) for checking coolant level in expansion tank, and special long/flexible funnel for putting coolant in expansion tank, in front trunk [PBN].

NOTE: NEXT TIME DRAIN COOLING SYSTEM, CHECK TO BE SURE HAVE CORRECT THERMOSTAT PER ATTACHMENT 8 “PANTERA COOLING SYSTEM (CLEVELAND THERMOSTAT)” [PBN – TEMP].

	
	5 Years
	
	
	
	
	
	

	LOW [PBN].
PBN does
	Every 5* Years from 2001** (March) [PBN].
	Check (Replace if needed) Battery in Garage Door Remote Control Transmitter (in car) [PBN].
	See Liftmaster Garage Door Opener Owner’s Manual page 27 [Liftmaster Garage Door Opener Owner’s Manual]. 

. 


	Remote Control Transmitter Battery:

Lithium Battery [Liftmaster Garage Door Opener Manual].
	
	GARAGE
Related Check/Replace Garage Door Keypad Battery entry in Yearly section [PBN].
	*Note: The remote control transmitter (in car) battery should produce power for up to 5 years [Liftmaster Garage Door Opener Owner’s Manual]. 

**Note: Garage installed (remote control transmitters new) in 2001 [PBN].

	LOW [PBN].

PBN does
	Every 5 Years from 2001 (March) [PBN].
	Replace (becomes outdated) driving map [PBN].
	
	
	
	INTERIOR TRIM (GLOVE BOX)

Related Check Condition/Replace Routine Items in Glove Compartment entry in Yearly section [PBN].
	

	MEDIUM [PBN].
PBN does (via to-do calendar)
	Every 5 Years from 2001 (October 14) [PBN]
	Drivers License Renewal [PBN]
	
	
	
	PAPERWORK
	Note: Drivers License # 2051186 [PBN].

Note: This is also listed on my to-do Calendar [PBN].

	
	Mileage Interval

(Do when Odometer is a multiple of this)
	
	
	
	
	
	

	
	Every 5000 Miles
	
	
	
	
	
	

	HIGH [PBN].
	[5000/15,000* PBN].
[OM = 4000/8000 & 16,000/20,000 & 28,000/32,000 pattern or  4/8 & 16/20 & 28/32 months pattern for checking, 12,000 or 12 months (at least once a year) for changing].
[FTI = check at 8000 or 8 months];

[TSB = 4000 miles (check) - Bulletin 5 Article #28].
[PITI = The Castrol fluid should be flushed each year - PITI Group 12 Article #3].
	Check Level/Change* **** ***** Brake Fluid [OM].
Check Brake Master Cylinder Fluid Level [FTI page 52-00-03];

Check Brake Fluid Reservoir (clean the area around the reservoir caps) [FTI page 53-04-02];

Check Brake Fluid Level [TSB Bulletin 5 Article #28].
	See FTI pages 53-04-02 “Check Brake and Clutch Fluid Reservoirs”, 12-01-06 “Hydraulic System Bleeding”, 12-01-02 “Testing (Brake System Tests, & Brake Warning Light sections)”, 12-01-07 “Cleaning and Inspection (Brake System)” [FTI].

See PITI Group 12 Article #3 “Brake Master-Cylinder Rebuild” [PITI].
	Brake System Fluid/Brake Master Cylinder Lubricant::
SAE J 1703 b [OM page 72];
Ford Brake Fluid Extra Heavy Duty (Ford Part No. C6AZ-19542-A, Ford Specification ESA-M6C25-A) [FTI page 12-01-06 and 53-01-03]; Castrol GT LMA conventional fluid***** or silicone-based** *** brake fluid [PITI Group 12 Article #3]. 

Brake Fluid Level:

Fill to indicated level marked on the reservoir [FTI page 53-04-02].

Bleeding:

When bleeding your brakes, do not depress brake pedal any farther than normal travel (will avoid tearing up your rubber seals by moving them down into a bore area that has some corrosion in it) [PITI Group 12 Article #3];
All brake systems, especially tandem master cylinder types are best bled using a pressure bleeder. If you cannot properly pressure bleed, much time will be required to bleed manually, so have patience.  Note: The front calipers are very difficult to bleed even when using a pressure bleeder, due to their original design. [PBN – Hall Pantera Brake Master Cylinder Installation Instructions].
	
	BRAKES (HYDRAULIC)
Related Change Fluid at Least Yearly entry in Yearly section [PBN].

Related Brake Operations Check entry in Yearly section [PBN].
	Note: Previous owner installed stainless steel flex brake lines, and replaced brake master cylinder with different design from Hall Pantera [PBN].

*Note: Check Fluid level at 5000 miles, Change Fluid at 15,000 miles or at least yearly (see separate entries) [PBN].

Note: If fluid is turning black, it indicates the seals are degrading  [MECH] ] – (may be just some minor black seal stuff settling on bottom of reservoir container making fluid look black) [PBN].

**Note: Silicone brake fluid is not practical for most Pantera Owners – only those who totally change brake systems to American parts and are willing to accept a little softness in the brake pedal [POTI Group 12 “About Pantera Brakes – Part I].

***Note: Silicone fluids tend to entrap air, so the bleeding process should be done several times over a period of days [PITI Group 12 Article #3].

****Note: Silicone fluids do not require periodic flushing [PITI Group 12 Article #3].

*****Note: The Castrol fluid should be flushed each year to eliminate corrosion caused by water absorption [PITI Group 12 Article #3].

	HIGH [PBN].
	[5000/15,000* PBN].
[OM = 4000/8000 & 16,000/20,000 & 28,000/32,000 pattern or  4/8 & 16/20 & 28/32 months pattern for checking, and 12,000 or 12 months for replacing];

[FTI  = 12,000 or 12 months for check (adjust, repair, or replace as required)];

[PITI = periodically];

[TSB = 4000 miles - Bulletin 5 Article #28].
	Check (adjust, repair, or replace as required) All Drive Belts [FTI page 52-00-02];
Check Tension/Replace* Alternator/Water Pump Drive Belt*** and Compressor Drive Belt** *** [OM].
Check/Adjust Drive Belt (alternator*** and compressor** ***) Tension (and free movement) [FTI page 53-04-01];

Check alternator/compressor** drive belt*** tension [TSB Bulletin 5 Article #28].
Check the Alternator Belt*** Tension (tighten to specification if necessary) [FTI page 31-01-01];

Check Alternator Drive Belt*** and adjust to specification [FTI page 31-10-01].
Check Tension of Water Pump Belt*** [PITI Group 27 Article #2].
	See FTI pages 53-04-01 “Check Drive Belt Tension”, 31-01-01 “Charging System General Service Testing (Visual Inspection)”, 31-10-01 “Testing”, Adjustments (Belt Adjustment)” [FTI].
See PITI Group 36 Article #5 “Air Conditioner Belt Tensioner Modification [PITI].

See PSH page 3 “Interior – Service Accessibility (Engine Accessibility)” [PSH]. (need to reference this wherever else need to remove firewall cover/engine hatch –e.g., all distributor entries, or can you work on distributor from engine top?)
See Attachment 15 “The Firewall Cover” [WEB]. (need to reference this wherever else need to remove firewall cover/engine hatch hatch –e.g., all distributor entries, or can you work on distributor from engine top?) 
	Tensioning Tool:

Use Belt Tension Tool T63L-8620-A [FTI].

All Belts Tension:
140 lbs (new), 110 lbs (used – A used belt is any in operation for 10 minutes), Minimum tension before re-adjustment = 70 lbs [FTI page 21-22-28, 53-04-01]. 

Alternator Belt Tension (lbs):
70-110 (Used Belt – used belt is one that has been in operation more than 10 minutes), 140 (New belt), If belt tension is out of specification or belt has been removed reset to 110 lbs [FTI page 31-10-05].

Water Pump Belt Tension:
So that it doesn’t slip [PITI Group 27 Article #2]. 

Free Movement of Both Drive Belts:
1/2 inch (measured midway between the crankshaft pulley and the compressor or alternator pulley) [FTI page 53-04-01]. 

Alternator Drive Belt bolts Torque (ft-lb):
15 to 18 (adjusting bolt), 15 to 17 (lower mounting bolt) [FTI page 53-04-01].

Compressor Drive Belt Tension Pulley Nut Torque (ft-lb):
15 to 18 [FTI page 53-04-01].

Air Conditioning Compressor Drive Belt:
Ford Part No. C9PZ-8620-BF [TSB Bulletin 11 Article #95];

New compressor drive belt (Part No. C9PZ-862-BF) one inch shorter effective in production 12/18/1973 [PPQR Electrical item 11].

Crankshaft to Compressor Belt*** (firewall modification) Size:

13mm x 910 mm (Brand ContiTech Conti – SF AVX13x910) [MECH].

Alternator Belt*** (firewall modification) Size:

9.5/10mm x 625mm (25/64” x 24-5/8”) (Brand NAPA Premium XL Belt 25 # 7240 [PBN – Firewall Vendor supplied].

Water Pump Belt*** (firewall modification) Size:

11A0785 (Brand Dayco “Top Cog” # 15310) [PBN – Firewall Vendor supplied].
	
	CHARGING SYSTEM (ALTERNATOR);

ENGINE (WATER PUMP)

(need compressor system/comp ref)

Related Check Timing Chain Deflection entry in 30,000 Miles section [PBN].
	*Note: Check tension at 5000 miles, Replace at 15,000 miles [PBN].

Note: Alternator/Water Pump and (A/C) Compressor belts are the only belts on ’73 Pantera) [MECH – Pantera Vendor].

**Note: The A/C compressor belt*** cannot be adjusted more than once. After first adjustment belt must be replaced [PPQR Electrical item 11].

***Note: I replaced alternator and voltage regulator with an alternator that has a built in voltage regulator, and disconnected the generator light in the speedometer (as part of firewall passenger seat modification) - I now have 3 belts (crankshaft to compressor belt (slightly longer than original Pantera one) and separate alternator belt and water pump belt), instead of just 2 (compressor belt and alternator/water pump belt) [PBN].



	MEDIUM [PBN].
	[5000 PBN].

[OM = 4000 or 4 months – page 44, periodic (top-up) - page 64];

[FTI = If difficult starting is experienced (Item should be checked periodically and service performed when required) – page 52-00-01];

[TSB = 4000 miles - Bulletin 5 Article #28].
	Check Battery Condition, Check Connections and Fluid Level* [FTI page 52-00-01];

Check Battery Fluid Level*, Cable Connections (for tightness***), and State of Charge [FTI page 53-04-02].
Test Battery to determine state of charge and condition (recharge or replace as needed) [FTI page 31-01-01].
Give Thorough Visual Examination of Battery to determine if it is damaged (presence of moisture on the outside of the case and/or low electrolyte level in one or more cells are indications of possible battery damage) [FTI page 31-01-01]. 

Check that battery electrical connections are free from oxidation and that they are clean and lightly coated with petroleum jelly [OM page 64];

Check Battery Posts and Battery Cable Terminals for clean and tight*** connections (if cables are corroded remove, clean and install them securely) [FTI page 31-01-01].

Check Electrolyte Level* (with a cold battery) [OM];
Check Electrolyte Level* [TSB Bulletin 5 Article #28].

Inspect Trunk Floor Under Rubber Mat the Battery Sits on, and Ground Post and Cable Connection on Trunk Floor for Rust/Corrosion (Clean/Correct/Replace as needed) [PITI Group 34 Article #3].
	See OM page 64 “Battery” [OM].
See FTI pages 53-04-02 “Check Battery Fluid Level, Connections, and State of Charge”, 31-02-01 “Batteries (Testing, Tests Using the Rotunda Cell Analyzer)”, 31-02-02 “Tests Using the Rotunda Battery-Starter Tester (Battery Capacity Test)”, 31-01-01 “Charging System General Service Testing (Visual Inspection)” [FTI].

See PITI Group 34 Article #3 “Battery and Cable Corrosion” [PITI].
	Electrolyte:
Distilled Water [OM page 64]; Distilled Water or tap water unless it has a high mineral content or has been stored in a metal container [FTI]. 

Electrolyte Level:
1/4to 3/8-inch above the top of the plates [FTI page 53-04-02].

Electrical Connections:
Petroleum Jelly (lightly coated) [OM page 64];

Light coating of non-metallic grease (terminals and posts) [FTI].

Battery Capacity Test:
Voltage over 9.6, Specific Gravity over 1.230 [FTI page 31-02-02]. 

Battery Capacity (amp-hours):

72** (1971-72 models), 90 (1973 model).

Battery Specific Gravity:

1.275 to 1.290 (Charged) [FTI page 31-02-03];
Not less than 1.250 (with battery temperature at 80 degrees F) [FTI page 53-04-02].

Battery:
Correct service replacement is Motorcraft type G27F [TSB Bulletin 3 Article # 18].

Cleaning Ground Post:
Steel Wool of a Brush [PITI Group 34 Article #3].

Cleaning Front Trunk Floor if Corroded:
Water and Baking Soda, seal with a battery post protector sealant and paint [PITI Group 34 Article #3].
	Battery****:
Exide Select Orbital* [PBN].

(need to determine best battery to use –Orbital?, Optima?, Pro Vol 8900001?) 
	CHARGING SYSTEM (BATTERIES)
	*Note: Currently installed “Orbital” Battery is sealed – no level to check [PBN].

Note: If use a non-sealed battery, install a battery venting kit if possible or special battery cover to prevent corrosion in front trunk compartment [PITI Group 28 Articles # 1 & 2; TSB Bulletin 9 Article # 73, Bulletin 11 Article 73-S].

Note: Positive external battery venting system effective in production 7/13/1973. A similar system is also available for the 94 AH service replacement battery [PPQR Electrical item 1].

**Note: Effective 5/14/73, 72 Ampere Hour battery replaced with 90 Ampere Hour battery [TSB Bulletin 9 Article # 74, PPQR Electrical item 2].

***Note: The Italian battery cable ends are made of a very SOFT lead, DO NOT OVER TIGHTEN the retaining nut as you will break the cable end (SNUG and not moveable is tight enough with good clean cables and posts) ; Service Station quick repairs or quick fixes (“Jerry Rigged”) on the positive cable end due to overtightening is definitely a NO-NO – replace the cable [PITI Group 34 Article #3].
****Note: When need to replace battery, check Consumer Reports for one rated highest in CCA and Reserve Capacity (and small size so saves front trunk space) – see Attachment 22 “Auto Batteries” for 2001 ratings of some batteries [PBN].

	HIGH [PBN].
	[5000 PBN].
[OM/FTI = 4000/8000 & 16,000/20,000 & 28,000/32,000 pattern or  4/8 & 16/20 & 28/32 months pattern];

[TSB = 4000 miles - Bulletin 5 Article #28].
	Make sure you have plenty of brake fluid in the clutch system, that it is clean, and that you have bled it to ensure no air in the system [POTI Group 16 “Clutch Maintenance”].

Check Clutch Fluid Reservoir (Clean the area around the reservoir cap) [FTI page 53-04-02];
Check* Clutch Fluid Level [OM, FTI page 52-00-03, TSB Bulletin 5 Article #28].
Bleeding of the Clutch hydraulic fluid system is vital (be sure the slave cylinder is rotated so the bleed screw is at the top) [PITI Group 16 Article #9 [PITI].


	See FTI pages 53-04-02 “Check Brake and Clutch Fluid Reservoirs”, 16-02-04 “Hydraulic Clutch System Bleeding” [FTI]. 

See PITI Group 16 Article #9 “Understanding, Troubleshooting and Adjusting your Clutch Linkage” [PITI].


	Clutch Fluid:
Extra Heavy Duty (Brake/Hydraulic) Fluid conforming to Ford Specification ESA-M6C25-A) [FTI pages 53-04-02, 16-02-04, and 16-02-05];
All Silicone fluids are totally unsatisfactory for the Pantera clutch system [POTI Group 12 “About Pantera Brakes – Part I], Silicone fluid is not acceptable on a stock clutch system [POTI Group 16 “Clutch Maintenance”];
Brake Fluid (note the higher grades (DOT 4, 5, etc) don’t do any good (because they are ratings for heat which is not a problem in the clutch) but you want good quality and are hopefully using a “high” grade for your brakes so why not use the same stuff (for the clutch) [POTI Group 16 “Clutch Maintenance”];

DOT 3 Brake Fluid [PBN – new 2001 Hall Pantera CNC master cylinder’s instructions].

Clutch Fluid Level:

Fill to indicated level marked on the reservoir [FTI page 53-04-02];

Master cylinder reservoir should be maintained at 3/4 full reservoir (do not overfill) [PBN – new 2001 Hall Pantera CNC master cylinder’s instructions]. 
	
	CLUTCH AND TRANSAXLE (CLUTCH MASTER CYLINDER, CLUTCH HYDRAULIC, CLUTCH SLAVE CYLINDER)
	Note: No need to change Clutch Fluid like have to do with Brake Fluid [MECH].

Note: I replaced clutch master cylinder with Hall Pantera CNC master cylinder [PBN].

Note: if fluid is turning black, it indicates the seals are degrading (already happened to me once) [MECH] ] – (may be just some minor black seal stuff settling on bottom of reservoir container making fluid look black) [PBN].
*Note: MY CLUTCH FLUID IS ALREADY TURNING BLACK AGAIN (NOV 2001) – MAY HAVE PROBLEM SOON [PBN].

	HIGH [PBN].
	[5000/10,000* PBN].
[OM = 4000/8000 or 4/8 months (check/change)];

[ZF = check regularly – Section IV];

[FTI = check at 8000 or 8 months];
[TSB = check level at 4000 miles - Bulletin 5 Article #28]. 
[ZF = 1 change after 4000-5000 km, further changes after 16,000-20,000 km – Section I;
Change at first 4-5000 km on new or repaired gearboxes, then every 16-20,000 km (if vehicle is out of service for a period of time over 6 months, change the oil before bringing back into service) – Section IV];

[TSB = Change lubricant at first 3000 miles, and each 12,000 miles thereafter – Bulletin 2 Article #12]. 
	Check* Level/Change******** Transaxle Oil [OM];

Check Transaxle Fluid (Oil) Level [FTI];
Check Oil Level in the Transmission [ZF];
Check Transmission Oil Level [TSB Bulletin 5 Article #28].

Clean magnetic drain plug** ******** (of adhering abrasives) when changing transaxle oil [OM page 39, FTI page 53-01-02, ZF].
	See OM page 39 “Changing Transaxle Oil” [OM].

See FTI page 53-01-02 “Check Transaxle Oil”, “Changing Transaxle Oil” [FTI].
See ZF pages 5 “Method of Lubrication (type for passenger car and sports car)”, 6 “Oil Level Control (type for passenger car and sports car)”, 7 “Oil Drain” [ZF].

See TSB Bulletin 12 Article #104 “Transaxle Assembly – Second Gear Synchro Noise”, Bulletin 13 Article #104-S “Transaxle Assembly – Second Gear Synchro Noise” [TSB].
	Transmission – Differential Capacity/Oil Amount:
7 1/2 Pints [OM page 72];
7-1/4 pints oil [TSB Bulletin 12 Article #104];
Approx. 3.5 litres [ZF Section I ]; Amount of oil necessary can be seen on the type plate (on first filling this amounts to 3.5 litres) [ZF Section IV].
(need to determine which is best value to use, and bold it)
Transaxle Lubricant/Oil Type***:
SAE 80 AP GL-5 [OM page 72]; SAE 90 E.P Gear Oil [FTI];
Castrol Hypoy 80W90 (GL4) [TSB Bulletin 12 Article #104];
Mild gear oil of viscosity class SAE 80 [ZF Section I];
Mild EP gearbox oils of viscosity class SAE 80 (these are grades which in the presence of condensation do not cause corrosion on steel and non-ferrous metal parts and hardening of gaskets and seals – must meet lubrication requirements of ZF-Transmission No. 12-118), EP Gear Oils SAE 80 corresponding to ZF Specification MIL-L 2105 (A) [ZF Section IV];

Oil conforming to specs MIL-L-2105 SAE 80 [PPQR Powertrain Item 7]

See Also *******Oil Addition  and *********Note [PBN].
Transaxle Oil Level:

The oil should be even with the bottom of the side level plug hole [FTI];

Fill until oil flows from oil level plug hole [OM page 39];

Oil Container should be filled with oil, oil filler hole must be filled to overflowing [ZF].

Transaxle Oil Changing:

Transaxle oil must be changed while warm***** [FTI];

Transaxle oil changing must be performed when warm [OM page 39];

Before draining old oil, vehicle should run for a short while so that any condensed water present can be mixed in the oil, oil should be drained from a warm gearbox [ZF].

Transaxle Oil Level Drain******** Plug**:
22mm (0.866”) Allen wrench (a 7/8” (0.875”) Allen wrench can be substituted although in some cases it may be necessary to modify the wrench by grinding in order to fit the drain plug) [TSB Bulletin 14 Article #118].

See ****** Addition [PBN].
	Oil Type Currently in my ZF*********:

Castrol Hypoy C Gear Oil SAE 80w90 (GL5) [MECH]. 

----------------------

****** Addition (There wasn’t room for this in specifications column -PBN):

Transaxle Oil Level Checking (Level) Plug:
22mm Allen wrench [TSB Bulletin 3 Article # 22].

Transaxle Oil Checking:

Vehicle should be in horizontal position to check oil, and some time should be allowed to elapse until the oil has settled and cooled somewhat [ZF];

Unless a careful check of the lubricant used is maintained, it is very easy to believe that the “full” level has been reached. A re-check several minutes later will reveal the level has fallen, requiring further lubricant to be added. This process may have to be repeated several times to ensure a “Full” capacity reading (this filling and checking procedure is necessary due to the slow rate at which oil passes from the rear to the forward sections within the transaxle) [TSB Bulletin 13 Article #104-S].
	CLUTCH AND TRANSAXLE (TRANSAXLE)
Related Check ZF for Loose Ring Gear Bolts entry in Never section [PBN].
----------------------------------
******* Oil Addition (There wasn’t room for this in specifications column -PBN):

Some lubricants which meet the ZF specifications****:
Amoco multi-purpose gear lubricant SAE 80, BP gear oil EP 80, Chevron Multi-Service gear lubricant SAE 80, Esso gear oil GP 80, Gulf gear lubricant SAE 80, Mobilube GX 80, Shell Spirax EP 80, Sunoco MPGL (DB) SAE 80, Texaco universal gear lubricant EP80, Valvoline Hypoid X-18 SAE 80 [TSB Bulletin 2 Article # 12].

***Note: All vehicles having a chassis number prior to 05900 (Job 1, 1974 Model) must have the existing transaxle lubricant replaced with Castrol Hypoy 80W90 (GL4) (noisy and/or difficult engagement into second gear could result from the additives in the original factory installed lubricant) – it is also important that the above lubricant be used for filling a replacement transaxle or when changing lubricant at the specified service intervals (additional sources of approved lubricant will be published when they become available****) [TSB Bulletin 12 Article #104];

ZF report premature wear of second gear synchro due to factory fill oil additives which remove molybdenum from synchromesh ring surfaces. Castrol Hypoy GL4 SAE 80/90 is the only approved lubricant which is available to US dealers [PPQR Powertrain Item 7].

****Additional Sources of Approved Transaxle Lubricants (complete listing): Penzoil “Audi-VW Special Gear Lubricant MIL-L-2105-GL4”, Kendall “VW-Porche – Audi Manual Transmission Lubricant S.P. SAE 80W-90”, Quaker State “Special 2105 Gear Oil SAE 80 W90”, Castrol “Hypoy 80W90 (GL4)” [TSB Bulletin 13 Article #104-S].
	*Note: Check level at 5000 miles, Change******** at 10,000 miles [PBN].

**Note: I have a ZF drain plug (adapter) tool (17mm hex socket fits ZF “innie” style drain plugs), kept in trunk [PBN].

(does this fit the side fill plug too? If so ref to that too)

Note: I have a ZF Transaxle Manual Book [PBN].

Note: I have a “Type 2” ZF transaxle [PBN].
Note: I had my ZF safety wired [PBN].

*****Note: See Attachment 18 “Sunday Oil Change” [WEB].

********Note: I added Teflon tape to drain (not fill) plug to stop slow leak. Have to replace the Teflon tape (or liquid Teflon) each time remove drain (not fill) plug or will leak again. Need to permanently fix this in future. [PBN – TEMP].

*********Note: when topping off oil use the same type as is currently in ZF (not good to mix types) [PBN]. 

Note: The following ZF oil recommendations were made by various Pantera Vendor Mechanics in 2002:

Shell Spirax HD 80/90 wt Gear oil (DON’T use Mobil 1 synthetic gear oil) [MECH – Holman & Moody];
Quaker State 90 wt HP oil [MECH – Jenkins & Jenkins];

Penzoil #4096 (80/90 wt) [MECH – PPC Colorado];
80/90 wt Chevron Del Gear oil [MECH – Wilkenson Pantera];
80/90 wt Valvoline or Castrol (regular Castrol is fine, don’t need to use “C”)  (either GL4 or GL5 should be fine – if one causes chattering switch to the other) [MECH – RBT Transmissions].

	MEDIUM [MECH].
	[5000 PBN].

[OM = 4000 or 4 months];

[TSB = 4000 miles];
[PITI = regular basis (lubricate drive axle splines) – Group 15 Article #2].
	Lube Axle Shaft Sleeves [OM];

Lubricate Sliding Sleeves (axle shafts) [TSB Bulletin 5 Article #28];
Lubricate the Drive Axle Splines (male-female) [PITI Group 15 Article #2].
	See PITI Group 15 Article #2 “Driving Axles” [PITI].
(has zerk fitting on half shaft [MECH – Pantera Vendor])?
	Lubricant:

Use molybdenum di-sulfide grease [OM];
Grease [PITI Group 15 Article #2].
	
	DRIVING AXLES AND DRIVE SHAFTS (AXLE SHAFT)
Related Lube Drive Shaft Universal Joints entry below [PBN].
	Note: “Drive Axles” are referred to as “Half-Shafts” in mid-engine applications (like Pantera) [PITI Group 15 Article #2].
Note: Lubing axle shaft (sliding) sleeves and lubing axle splines is the same thing [MECH – Pantera Vendor].

Note: The left and right axle halves may have been reversed (solid shaft portion of the half shaft near the transaxle and the sleeve portion toward the wheel) in order to put the “Mind Train Big Throats Exhaust System” on [PBN- Mind Train Enterprises Big Throats Installation Instructions].

	MEDIUM [PBN].

(should be high?)
	[5000 PBN].

[TSB = 4000 miles].
	Lubricate* *** **** Drive Shaft Universal Joints [PITI Group 53 Article #1];
Lubricate* *** **** Universal Joints [TSB Bulletin 5 Article #28].

Inspect the lubrication* *** **** passage ways connecting the trunions to be sure are not clogged (if have the type with lube fittings) [PITI Group 15 Article #1].

	See PITI Group 53 Article #1 “Lubrication Tips” [PITI].
	Universal Joints Lubricant:

Good quality lithium base grease [PITI Group 53 Article 1].
Lubing Universal Joints Tool:

Hand grease gun [PITI Group 53 Article 1].
	
	DRIVING AXLES AND DRIVE SHAFTS (UNIVERSAL JOINTS)
Related Lube Drive Axle Shaft Sleeves/Splines entry above [PBN].
Related Diagnose Bad Halfshaft Universal Joints entry in 10,000 Miles section [PBN].
	Note: “Drive Axles” are referred to as “Half-Shafts” in mid-engine applications (like Pantera) [PITI Group 15 Article #2].
Note: There are no u-joints on the front [MECH].

Note: The left and right axle halves may have been reversed (solid shaft portion of the half shaft near the transaxle and the sleeve portion toward the wheel) in order to put the “Mind Train Big Throats Exhaust System” on [PBN- Mind Train Enterprises Big Throats Installation Instructions].

*Note: Panteras newer than 6/11/73 have lifetime** lubrication on drive shaft universal joints [TSB Bulletin 10 Article # 84, PITI Group 53 Article 1];

Redesigned drive shaft with improved universal joint effective in production 6/12/1973 [PPQR Powertrain item 11] - Mine was built 7/73 per door pillar ID plate [PBN], but VIN code “NB” indicates May 1973 [FTI page 10-00-01] – therefore not sure if my original u-joints were lifetime sealed or not**** ***** [PBN]. 

**Note: Lifetime lubrication means there’s no grease fitting so can’t lube it, all you can do is replace it (will make noise when needs replacing) [MECH].

***Note: Many OEM Universal Joints have no zerk fittings and are never lubricated after being assembled [PITI Group 15 Article #2].
****Note: My car’s 2 rear inner u-joints have zerk fittings, but the 2 rear outer u-joints don’t***** [MECH].

*****Note: Previous owner replaced 2 rear (either inner or outer) u-joints with different design from Hall Pantera [PBN].

	HIGH [PBN].
	[5000 PBN].
[OM = 4000 or 4 months];

[FTI = oil 4000 or 4 months, filter 8000 or 8 months;
If Severe Service Operation* change engine oil every 2 months or 2000 miles and oil filter every 4 months or 4000 miles];

[PITI = change oil often, 2500 to 3000 miles seems to be most appropriate maximum interval];

[TSB = 4000 miles - Bulletin 5 Article #28].
	Change Engine Oil, Replace Engine Oil Filter (Clean the gasket surface of the cylinder block, Inspect the oil pan drain plug gasket and replace if necessary) [FTI];

Change Oil & Oil Filter  (clean the filter base surface in contact with the seal) [OM pages 35,  37];

Change Oil and Filter [PITI Group 27 Article #2];
Change Engine Oil and Oil Filter [TSB Bulletin 5 Article #28].
	See OM page 37 “Changing Motor Oil and Filter” [OM].

See FTI page 53-01-02 “Change Engine Oil and Replace Oil Filter”, 21-22-21 “Removal and Installation (Oil Filter)” [FTI].

	Oil Pan Capacity:
5 Quarts (Oil Sump and Filter) [OM page 72];
5 U.S. Quarts (includes 1 quart with filter replacement) [FTI page 21-22-29];

Will hold 6 quarts [PITI Group 27 Article #2];
6 Quarts (plus an extra 1/2 or so quarts for a new stock filter) for performance driving, 5 quarts for normal driving [WEB - Attachment 18 “Sunday Oil Change”].
Oil:
SAE 20W/50 API MS (Temp > 0 deg C), SAE 10W40 API MS (Temp < 0 deg C) [OM page 72];

Recommended motor oil (see Specifications “Engine Lubricant: Multi Viscosity Oil, and Single Viscosity Oil” on FTI page 53-01-03) [FTI];

Top quality 20-50 weight oil above 40 degrees ambient temperature, 10-40 below 40 degrees (consistent sub-zero temperatures would require a lighter oil) – don’t use single weight oil at all [PITI Group 27 Article #2].

Oil Level:

Never allow oil to be under the minimum level (ADD) and when filling up never exceed the maximum level (SAFE) [OM page 36];
Do not add oil past the full mark, never allow the oil level to fall below the add mark [FTI page 53-01-02];

Use the previous owner’s hand scratched marks scale on oil dipstick, not the manufactured** marks [PBN].

Oil Changing:

Oil Changing must be carried out with a warm engine [OM page 37].
Oil Filter to Block Torque Limit (Cartridge Type):
Screw filter cartridge onto filter base until the seal contacts and give an extra half turn [OM page 37];

With grease on gasket surface, hand tighten until gasket contacts adapter face then tighten 1/2 turn more [FTI page 21-22-32];

Thread filter onto the adapter until gasket contacts the cylinder block, then turn filter an additional one-half turn (do not overtighten the filter) [FTI page 53-01-02];

Hand tighten until gasket contacts the adapter face, then advance it 1/2 turn [FTI page 21-22-21].
See *** Addition [PBN].
	Oil:
5W-30 Synthetic (Mobil 1 Tri-Synthetic****) [PBN-WEB – Attachment 11 “Engine Oil Choices”].

Oil Filter:
Mobil M1-301 [PBN-WEB – Attachment 10 “Engine Oil Filter Study”]. (is Motorcraft FL1-HP oil filter, or Fram HP-1 racing oil filter, better? – they are recommended highly on Pantera email listserver)
	ENGINE (GENERAL)
Related Oil Level Check entry in Bi-Monthly section [PBN].
----------------------------------
*** Addition (There wasn’t room for this in specifications column -PBN):

Oil Filter Insert to Block Torque Limit (Ft-Lb):
20-30 [FTI page 21-22-32].
Oil Pan Drain Plug Torque Limit (Ft-Lb):
15-25 [FTI page 21-22-32].
	*Note: Severe Service Operation is when operating your car under any of the following conditions: Extended periods of idling or low-speed operation, Outside temperature remains below + 10 degrees F for 60 days or more and most trips are less than 10 miles, In severe dust conditions [FTI].

**Note: Dipstick’s manufactured marks are apparently off some (see TSB 5 Article 34, and PPQR Powertrain Item 4), upper scratched mark is measured 5 quarts level, with lower scratched mark scaled to match manufactured range [PBN].

****Note: Mobil apparently changed the name/improved this product in 2002 to “Mobil 1 Fully Synthetic Motor Oil with SuperSyn Anti-Wear Technology” (5W-30 Newer Vehicle Formula) [PBN].

	MEDIUM [PBN].
	[5000 PBN].
[WEB = As Part of Regular Ongoing Maintenance Checks - Attachment 3 “Holley 600 Carburetor Fuel Leak Problem”].
	Check Holley 600 Carburetor Diaphragm for Leaks [WEB – Attachment 3 “Holley Carburetor Fuel Leak Problem”].
	See Attachment 3 “Holley 600 Carburetor Fuel Leak Problem” [WEB].
	
	
	FUEL SYSTEM (CARBURETOR)
Related Keep Carburetor in Good Operating Condition entry in 15,000 Miles section [PBN].

Related Check/Adjust Idling Speed and Mixture entry in 15,000 Miles section [PBN].

Related Check Carburetor Choke entry in 15,000 Miles section [PBN].

Related Check Carburetor Throttle Linkage, Air Valve, Throttle Solenoid and Dashpot entry in 15,000 Miles section [PBN].
Related Clean/Degrease Engine and Transaxle entry in Yearly section [PBN].
	Note: I replaced carburetor with a Holley 600, with manual choke [PBN].

Note: I have a Holley Carb Manual Book [PBN].

Note: Can check for leaks visually without having to disassemble [MECH].

	VARIES [PBN].
	[5000 PBN].
	MISCELLANEOUS STUFF TO KEEP AN EYE ON PERIODICALLY (more frequently than the normal check frequency of that item elsewhere* in this checklist, or item that has no routine maintenance needed and thus is not listed on checklist)  THAT EVENTUALLY NEEDS TO BE REPAIRED OR REPLACED [PBN]:

1) Shock Absorbers: Check** front passenger and rear drivers shock absorbers (have slow leak) [PBN – TEMP]. (need permanent entry to periodically check shock absorbers settings (already have entry to check for leaks)?)
2) Fuel Tank Filler Neck and Interior Side of Gas Cap: Is starting to rust badly PBN – TEMP].
3) Fuel Filter: Replace it more often than normal 10,000 miles frequency (gas tank’s filler neck and gas cap is rusting, causing filter to get dirty faster) [PBN – TEMP].
4) Valve Covers: Tighten bolts at every oil change (keep coming loose*******) [PBN/MECH – TEMP]. 

5) Air Filter: Check to see if so dirty need to change at 5000 miles instead of 10,000 miles***** [PBN – TEMP].
	1) See PITI Group 14 Article #6 “Pantera Shock Adjusting*** ****” [PITI - TEMP].

3) See Replace Fuel Filter entry info in 10,000 Miles section [PBN – TEMP].

5) See Replace Air Cleaner entry in 10,000 Miles section [PBN – TEMP].
	1) See PITI Group 11 Article #4 “Pantera Detomaso L & GTS Optional Fitment & Setting” [PITI - TEMP].

3) See Replace Fuel Filter entry info in 10,000 Miles section [PBN – TEMP].

5) See Replace Air Cleaner entry in 10,000 Miles section [PBN – TEMP].
	3) See Replace Fuel Filter entry info in 10,000 Miles section [PBN – TEMP].
	MISCELLANEOUS*
1) Related Check for Car Leaks entry in 10,000 Miles section [PBN - TEMP].

1) Related Garage Floor Leak Indication entry in Bi-Monthly section [PBN - TEMP].
2/3) Related Underbody Protection (rust and corrosion) Check entry in Yearly Section [PBN – TEMP].

3) Related Replace Fuel Filter entry in 10,000 Miles section [PBN - TEMP].
3) Related Replace the Stock Sintered Bronze Fuel Filters in Holley Carburetors entry in Never section [PBN].

5) Related Replace Air Cleaner entry in 10,000 Miles section [PBN – TEMP].

----------------------------------
****** Addition (There wasn’t room for this in Notes column -PBN):
3) Last 2 times checked this (95,000 & 100,000 miles) it was OK to last 10,000 miles without getting too rusty. Might can delete this temp entry [PBN - TEMP].

4) *******Note: is this still a problem since switched to DeTomaso logo valve covers? [PBN - TEMP].

5) *****Note: Air filter seems to get dirty even quicker than 10,000 miles. If consistently dirty at 5000 miles eventually move normal 10,000 miles Air Cleaner entry to 5000 miles section [PBN – TEMP].
	Note: Once an item is permanently repaired/replaced, delete its entry stuff (TEMP’s) off this listing (and any TEMP cross references* to this listing), but be sure any useful info/references is also on this checklist elsewhere before delete it off this entry [PBN].

*Note: Add temporary cross references to normal maintenance listing entry for item [PBN].

1) IF LEAK GETS TOO BAD WILL NEED TO REPLACE SHOCKS (~$1000) – SEE MY WEB PRINTOUTS [PBN - TEMP].

1) **Note: Since the suspension units/shock absorbers are sealed, they do not require filling [FTI page 14-32-01 - TEMP].

1) ***Note: Panteras came equipped with both adjustable and non-adjustable shock absorbers (the later cars used “Telecar” brand shocks and had no choice of setting, the earlier cars used Aristone and could be set to a very precise rate) [PITI Group 14 Article #6 - TEMP].

1) ****Note: Previous owner replaced all 4 original shock absorbers with Hall Pantera adjustable (knob adjustment rather than slotted screw adjustment) shocks, and took spacers out of the shocks to lower the car all around [PBN -TEMP]. 

1) Can’t refill my Hall Pantera shocks, unless send back to factory [MECH].

2/3) WILL NEED TO RUST COAT OR REPLACE RUSTING FILLER NECK AND GAS CAP EVENTUALLY. WHEN DO CAN DELETE THIS TEMP ENTRY AND JUST USE NORMAL (10,000 MILES) FUEL FILTER FREQUENCY’S ENTRY [PBN – TEMP].
See ******Addition [PBN].

	LOW [PBN].

PBN does 
	[5000 PBN].
	Printout “clean/unmarked-up” copy (latest revision) of this checklist for use at next maintenance interval [PBN].

Save (in trunk) printout of this checklist (marked up to show what was actually performed) for latest completed maintenance intervals > 10,000* miles, in case some of these long-term item(s) were not done so will be able to tell how long its really been since the maintenance item was actually performed [PBN].
	
	
	
	PAPERWORK
	*This checklist item entry is listed in this 5000 miles section so it will always be reviewed no matter which > 10,000 mile interval comes up since will always be divisible by 5000 miles [PBN].

	MEDIUM [PBN].
PBN does, except balance
	[5000 PBN].

[OM = 4000 or 4 months – pg 44;
tire condition frequently, wheel balance at all times – pg 55];

[FTI = when tires show uneven wear pattern (Item should be checked periodically and service performed when required) – page 52-00-01];
[TSB = 4000 miles - Bulletin 5 Article #28].
	Inspect Wheels and Tires [FTI page 52-00-01];
Check Tire Wear/Condition (uneven wear, cuts, or broken fabric) and Balance [OM pages 44, 55].
Wheel* hub nuts**** should be inspected and tightened to specification, Keep the wheels and hubs clean, Check for damage that would affect the runout of the wheels, Inspect the wheel rims for chips that could let air leak from the tires [FTI page 11-02-03].
Check wheel balancing [TSB Bulletin 5 Article #28].
Split this into separate (related) entries for Tires and Wheels? (and does “balance go with “rotate tires” entry)?
	See OM pages 55 “Wheels and Tires”, 56/57/58 “Changing* a Wheel” [OM].
See FTI pages 11-02-03 “Wheel Inspection” & “Tire Inspection”, 11-02-02 “Removal* ** and Installation (Wheels and Tires, & Removing Tire from Wheel sections)”, 11-02-02 “Mounting** Tire to Wheel”, 11-02-02 “Wheel Balancing”, 53-05-01 “Torque* Wheel Nuts”, 11-02-01 “Hoisting” [FTI]. 

See TSB Bulletin 5 Article #32 “Tire and/or Wheel Replacement* **”, Bulletin 7 Article # 56 “Care of Magnesium Wheels”, Bulletin 9 Article # 72 “Self Adhesive Wheel Weights”, Bulletin 10 Article # 85 “Rear Tire Matching” [TSB].
See PPQR Chassis Items 2 “Tire Replacement” and 3 “Magnesium Wheels” [PPQR].
	Tires Size (Front):
C 60 V 15 [OM page 72];

See Placard on Vehicle [PSH Specs Section];

C60V15 (23-3/4” x 7”) or similar P225/60VR15 (25” x 7-1/4”) [POTI Group 12 “About Pantera Brakes – Part I];

See PITI Group 11 Article #4 “Pantera Detomaso L & GTS Optional Fitment & Setting” [PITI];

Tires Size (Rear)***:
H 60 V 15 [OM page 72];

See Placard on Vehicle [PSH Specs Section];

H60V15 (26” x 9”) or similar  P255/60VR15 (26-1/2” x 8-1/2”) [POTI Group 12 “About Pantera Brakes – Part I];

See PITI Group 11 Article #4 “Pantera Detomaso L & GTS Optional Fitment & Setting” [PITI];

Wheel Balancing:
It is mandatory that self-adhesive wheel weights be used in preference to a clip-on design (to prevent corrosion) [TSB Bulletin 7 Article # 56, Bulletin 9 Article # 72];

Galvanic action between balance weight and magnesium wheel causes unsightly corrosion. Application of water repellant grease between balance weight and wheel rim and to inside faces of wheels and hubs. Bonded wheel weights specified for service 11/2/1973 [PPRQ Chassis item 4].

Removing Tire From Wheel**:

On demounting tire from wheel rim, be sure that no metallic tool for disassembling the tire marks or cuts the surface of wheel rim when it is rotating for disassembly (a circular scratch or groove could render the rim unusable for safety reasons) [OM page 57];

Extreme care must be exercised when removing or replacing tires on magnesium wheels – nicks or gouges resulting from improper use of the tire machine may lead to subsequent failure of the wheel rim (a vertical ram tire changer must be used to break the tire bead from the rim as this design does not contact the magnesium at any point) [TSB Bulletin 5 Article #32];

Lack of care in removing or replacing tires on wheels can nick or gouge the rim resulting in subsequent cracking [PPQR Chassis item 2]. 

Wheel Nuts Torque (alternately and evenly)*:
43 to 58 ft-lb [FTI page 53-05-01, PSH Specs Section].
See ***** Addition [PBN].
	Tires (Front):

BF Goodrich Radial T/A 50H (size 225/50R15 90H)****** [PBN – Previous Owner].

Tires (Rear):

BF Goodrich Radial T/A 50H (size P305/50R15 107H)****** [PBN – Previous Owner].
	WHEELS AND TIRES (GENERAL)
Related Tire Air Pressure Check entry in Bi-Monthly section [PBN].
Related Clean Wheels and Tires entry in Bi-Monthly section [PBN].
Related Rotate Tires entry below [PBN]. (delete this ref if delete tire rotation entry – if keep rotation, note in first column I don’t do rotation).

Related Tires item in DOT Annual Inspection Renewal in Yearly section [PBN].
Related Stress Relieve Campy (Magnesium) Wheels entry in 50,000 Miles section [PBN].

----------------------

***** Addition (There wasn’t room for this in specs column -PBN): 

Mounting Tire to Wheel**:

Clean rim with emery cloth or fine steel wool [FTI page 11-02-03];
Coat new valve and sealing surface on both tire beads with RUGLYDE or similar rubber lubricant [FTI page 11-02-03].

Wheel Installation*:

Apply light coating of protective grease between the hub and wheel [FTI page 11-02-02];
Water resistant grease should be applied to the inside faces of the wheels and hubs, both front and rear, to facilitate their removal [TSB Bulletin 7 Article # 56].
Permissible Run-out: .004 - .006 Ins [PSH Specs Section];

Front brake lateral run-out of the faces must not exceed .004 inches [PSH page 39];

Maximum lateral runout of the disc brake rotor (measured with a dial indicator mounted on the wheel hub) must not exceed 0.008 inches (0.2mm) near the outer edge of the disc brake rotor [TSB Bulletin 1 Article #2].
(need to determine which is best value to use, and bold it)
	Note: Tires fitted as original equipment were selected for maximum handling and maximum road-ability rather than long life (owners should be advised not to expect tire mileage comparable with other radial ply tires [TSB Bulletin 6 Article # 39].
Note: Wheel hub is the part (connected to spindle) the wheel bolts onto via the lug nuts [MECH].

*Note: Only if take wheels off for some reason [PBN].

**Note: Only if take tire off wheel for some reason [PBN].

***Note: The Goodyear “Arriva” tires used on the rear are fitted as a matched pair – when replacing only one rear tire it is important to ensure the diameter of the new tire is compatible with the opposite tire (if in service tire has a measurable degree of tire wear, the diameter must be verified [TSB Bulletin 10 Article # 85].
Note: Hub nuts and axle nuts and bearing adjustment nuts are same thing (called different depending on whether front or back), and are not the same thing as the lug nuts[MECH].

****Note: Previous owner said need to “check the torque of the front axle nuts regularly (even with the cotter pin they tend to get loose which can throw off the alignment and cause excessive tire wear), and “the rear axle nuts should be checked for proper torque fairly regularly” [PBN].

******Note: Think no longer made, but may be able to get similar size in lower speed rated tire. See my tire & wheel Web printouts for info if need to replace [PBN].

	LOW [PBN].
	[5000 PBN].
	Rotate Tires [PBN]. 

(If this is a valid maintenance item, add other stuff/notes/ref’s supposed to do/applies whenever take wheels off car from Inspect wheels and tires entry above)

	Rotate Tires front-to-front and rear-to-rear (different sizes) [PBN].
See OM pages 56/57/58 “Changing a Wheel” [OM].
See FTI pages 11-02-02 “Removal and Installation (wheels and tires)”, 53-05-01 “Torque Wheel Nuts”, 11-02-01 “Hoisting” [FTI].

See TSB Bulletin 7 Article # 56 “Care of Magnesium Wheels” [TSB].
	Wheel Installation:

Apply light coating of protective grease between the hub and wheel [FTI page 11-02-02];
Water resistant grease should be applied to the inside faces of the wheels and hubs, both front and rear, to facilitate their removal [TSB Bulletin 7 Article # 56].

Wheel Nuts Torque (alternately and evenly):
43 to 58 ft-lb [FTI page 53-05-01, PSH Specs Section].
	
	WHEELS AND TIRES (GENERAL)
Related Inspect Wheels and Tires/Wheel Balance entry above [PBN].
	Supposed to rotate tires on Panteras? (note previous owner used to do it),  and if so, how often?

	
	Every 10,000 Miles
	
	
	
	
	
	

	LOW** [PBN].
	[10,000 PBN].
[OM = 8000 or 8 months];

[TSB = 4000* miles - Bulletin 5 Article #28].
	Road Test [OM, TSB Bulletin 5 Article #28].
	
	
	
	CAR

Related Annual Inspection Renewal entry in Yearly section (do they road test in annual renewal? – if so add cross refs) [PBN].

Related (i.e., is driving related) Steering Linkage (Check Steering Control) entry in 15,000 Miles section [PBN].
	*Note: Assume was a one time thing at first 4000 miles of car [PBN].
**Note: Low priority since anything real bad would likely be noticed during routine driving [PBN]. 

	VARIES [PBN].
	[10,000 PBN].
[OM = 8000 or 8 months];

[TSB = 4000 miles - Bulletin 5 Article #28].
	Check for water, oil, gasoline, brake and clutch fluid leakage [TSB Bulletin 5 Article #28];

Check for Water/Oil/Fuel Leakage (Visual Inspection) [OM].

Check for Shock Absorber* ** leakage [PBN].

Check for Transaxle Oil Leakage [PBN].
	
	
	
	CAR;

ENGINE (GENERAL);

COOLING SYSTEM (GENERAL);

FUEL SYSTEM (GENERAL);

BRAKES (GENERAL);

CLUTCH AND TRANSAXLE (GENERAL);

SUSPENSION (SHOCK ABSORBER)
Related Garage Floor Leak Indication entry in Bi-Monthly section [PBN].
Related Check Shock Absorber Leak entry in 5000 Miles section [PBN - TEMP].

Related Clean/Degrease Engine and Transaxle entry in Yearly section [PBN].
	Note: Previous owner installed stainless steel flex brake lines [PBN].

*Note: Since the suspension units/shock absorbers are sealed, they do not require filling [FTI page 14-32-01].
** Note: Previous owner replaced all 4 original shock absorbers with Hall Pantera adjustable (knob adjustment rather than slotted screw adjustment) shocks, and took spacers out of the shocks to lower the car all around [PBN]. 

	MEDIUM [PBN].
	[10,000 PBN].
[OM = 8000 or 8 months]
	Lube** Clutch Withdrawal Shaft* [OM].

Does this belong with (combined into) one of the other clutch/ZF adjustment entries instead of being on its own?

Is lubing the needle bearings the same thing as this, or just related? – if not same thing then need to note to NOT lube the 2 zerk fittings I had added to lube the twin needle bearings for this lube clutch withdrawal shaft entry since that won’t lube this and also since using those zerk fittings has a special warning about how much lube to use that’s not in this section.
	
	
	
	CLUTCH AND TRANSAXLE

(what component?)

Related Re-Grease the Twin Needle Bearings entry in 50,000 Miles section [PBN].

Related Check, Clean, and Re-Grease the Twin Needle Bearings entry in When Transaxle Removed section [PBN].
Is this related to replacing the pilot bushing in Special section?
	*Note: This refers to the cross shaft in bell of transaxle [MECH - Pantera Parts Connection (BJ)];

This is cross shaft across bellhousing opening, withdrawal fork, where bellhousing connects to transaxle – inside housing [MECH - PPC (Colorado)];

Clutch Withdrawal Shaft is same thing as “Shift Trunion” (on left hand side near header) [MECH - Wilkenson Pantera].

(is the “shift trunion” description referring to the same thing as the other two descriptions?)

**Note: Some ZFs , if modified, have a lube (zerk) fitting – if not modified no way to lube it despite what OM says) [MECH - Pantera Parts Connection (BJ)];
Lever sticks out at end (put in 1st gear to lube, turn in 2nd gear and lube) [MECH - PPC (Colorado)];

Can’t lube clutch withdrawal shaft unless take transaxle apart [MECH - PPC (Nevada)]. 

(which is way to do it? – if can’t be done unless take ZF out, move this entry to Special section)

	HIGH [MECH].
	[10,000 PBN].
[OM = 8000 or 8 months];

[FTI = 8000 or 8 months – page 52-00-03;
Adjust whenever the clutch does not disengage properly, or when new clutch parts are installed – page 16-02-03];

[TSB = 4000 miles - Bulletin 5 Article #28];

[PITI = occasionally when driving the car (check clutch pedal play) [PITI Group 16 Article #9];
[ZF = regularly (check clutch pedal play) – ZF Section III].
	Check the Specified Clutch Pedal Play (clutch should engage and disengage completely) [ZF Section III];
Check/Adjust Clutch Pedal Free Travel [OM pages 44, 54];

Check Clutch Pedal Free Play [FTI page 52-00-03];

Check Clutch Free Travel [TSB Bulletin 5 Article #28];

Adjust Clutch Pedal Free Travel (adjust length of push rod) [FTI page 16-02-03];
Adjust Slave Cylinder Push Rod Length [TSB Bulletin 10 Article #88].
Adjust clutch slave cylinder, and make sure there is free play at the other (master cylinder) end of the system [POTI Group 16 “Clutch Maintenance”].

Measure/Adjust gap between the clutch disc and the pressure plate (check to be sure the clutch pedal returns all the way when you release it – pull up on the pedal with your hand after depressing it, if it comes up any more check the pedal return spring around the shaft at the top of the pedal) [PITI Group 16 Article #9].

Make sure the Clutch Release Lever pinch bolt does not interfere with the transmission case [PITI Group 16 Article #9].
	See OM page 54 “Clutch Pedal Free Travel Inspection and Adjustment” [OM].
See FTI page 16-02-03 “Adjustments (Clutch Pedal Free Travel)” [FTI].
See PSH page 25 “To check and adjust free pedal travel” [PSH];

See PSH page 6 “Interior – Service Accessibility (Pedal Accessibility)” [PSH].
See TSB Bulletin 10 Article # 88 “Clutch Adjustment” , Bulletin 10 Article # 89 “Clutch Pedal Effort Reduction Kit”, Bulletin 10 Article # 90 “Clutch Withdrawal Mechanism” [TSB].
See PITI Group 16 Article #4 “Clutch Adjustment”, Group 16 Article #9 “Understanding, Troubleshooting and Adjusting your Clutch Linkage” [PITI].

See POTI Group 16 “Clutch Maintenance” [POTI].
	Pedal Free Travel:
1/4 to 7/16 inch (equivalent to 0.102 to 0.106 inch of release/withdrawal lever clearance) [OM page 54, FTI page 16-02-03, PSH page 25,];

1/4 to 7/16 inch [PSH Specs Section]. 

Release (Withdrawal) Lever Clearance/Gap:
0.102 to 0.106 inch [TSB Bulletin 10 Article # 88];
Most service people shoot for 1/16 to 1/8 inch (and IF you will keep an eye on this adjustment regularly keep to the 1/16 side) [POTI Group 16 “Clutch Maintenance”];

Manual calls for .102 to .106 inches (but use less, about a 1/16 inch*** [PITI Group 16 Article #9].

Push Rod Free Play:
3/4 inch [FTI page 16-02-03].  (which push rod does this refer to? – try to combine)
Master Cylinder Push Rod Travel:

Push rod in the master cylinder MUST be allowed to come all the way out when the pedal is released (whether you have the clutch effort reduction system or not) [POTI Group 16 “Clutch Maintenance”].

Master Cylinder Push Rod (new type) Assembled Length Setting:
2.9 inches [TSB Bulletin 10 Article # 89].

Slave Cylinder Push Rod Length (from center of hole to the end): 3.07 inches to 3.09 inches [TSB Bulletin 10 Article #88, PITI Group 16 Article #9]. 

Air Gap Between the Pressure Plate, the Clutch Disc, and the Flywheel (when the clutch is fully disengaged):
.040* inches (clutches should have as a minimum), .060 inches (high performance application) [POTI Group 16 “Clutch Maintenance”]; At least .050** inches for street use and .060 inches for competition [PITI Group 16 Article #9].
(need to determine which is best value to use, and bold it)
	
	CLUTCH AND TRANSAXLE (CLUTCH)

Related Lubricate Clutch Linkage (under dashboard) entry in 15,000 Miles section [PBN].

Related Lubricate/Repair the Effort Reduction Linkage in 50,000 Miles section [PBN].

Related Coat the Clutch Pedal Return Spring with Anti-Seize entry in 50,000 Miles section [PBN].


	*Note: Most Panteras usually have about .026 inches [POTI Group 16 “Clutch Maintenance”].

**Note: You probably can’t get that in a Pantera, but hopefully will have more than .026 inches (if you don’t have at least this much something is very wrong) [PITI Group 16 Article #9].
***Note: Clutch wear makes this gap smaller so you must check it regularly if you use a small gap) [PITI Group 16 Article #9].

Note: Clutch Disc, Clutch Release Bearing, and Clutch Pressure Plate replaced when engine rebuilt at 80,000 miles [PBN].

Note: I replaced clutch master cylinder with a Hall Pantera CNC master cylinder [PBN].

	MEDIUM [PBN].

(should be high?)
	[10,000.PBN].
(need to determine if this is best frequency – I just made a guess – may need to combine into lube u-joints entry in 5000 miles section if that isn’t too frequent)
	Diagnose bad halfshaft universal joints (disassemble for inspection if necessary*) [PITI Group 15 Article #2];

Check Condition of the rear halfshaft outboard universal joints (disassemble and repack the trunions if in doubt about condition) [PITI Group 15 Article #1];
Check Your U-Joints for Failures Ready-To-Happen [POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”].
	See PITI Group 15 Article #1 “Rear Halfshaft Universal Joints”, Group 15 Article #2 “Driving Axles” [PITI].
See POCA NL Apr 2002 “The Five Most Neglected Maintenance Areas in your Pantera (Check your u-joints for failures ready-to-happen) - Attachment 23 “POCANLapr2002etc” [POCA NL].
	
	
	DRIVING AXLES AND DRIVE SHAFTS (UNIVERSAL JOINTS)
Related Lube Drive Shaft Universal Joints entry in 5000 Miles section [PBN].
	Note: “Drive Axles” are referred to as “Half-Shafts” in mid-engine applications (like Pantera) [PITI Group 15 Article #2].
Note: There are no u-joints on the front [MECH].

Note: The left and right axle halves may have been reversed (solid shaft portion of the half shaft near the transaxle and the sleeve portion toward the wheel) in order to put the “Mind Train Big Throats Exhaust System” on [PBN- Mind Train Enterprises Big Throats Installation Instructions].

Note: Previous owner replaced 2 rear (either inner or outer) u-joints with different design from Hall Pantera [PBN].

*Note: Slightly worn U-joints are impossible to detect without removal [PITI Group 15 Article #2].

	LOW [PBN].
	[10,000 PBN].
[FTI = 8000 or 8 months].
	Lubricate & Free-up Exhaust Control Valve [FTI].
	
	
	
	ENGINE?, FUEL SYSTEM? (component?)
	Note: Previous owner removed vacuum smog control stuff [PBN]. (does this apply to this entry? – MECH thinks this valve was probably removed, if so move this entry to “Never” section)

	MEDIUM [PBN].
PBN does
	[10,000****** PBN].
[OM = 8000 or 8 months (more frequently in dusty areas)];

[FTI = 12,000 or 12 months (more often if operated in severe dust conditions), or if it becomes clogged or restricted].
[Holley 600** Carburetor Installation and Adjustment Instructions = Air cleaner filter elements should be blown  clean at 6000 miles, replaced at 12,000 miles to assure maximum protection - page3]. Should I add a blow clean with compressed air entry at 5000 miles per Holley carb instructions?
	Replace* Air Cleaner***** (clean the inside of the body and check that the cover seal is not damaged) [OM pages 45,  51];

Replace* Carburetor Air Cleaner Element [FTI];
Install a new filter element in the air cleaner body, if required [FTI page 24-41-01].
Clean the Air Cleaner Body and Cover, Inspect the air cleaner body and cover for distortion or damage at the gasket mating surfaces (replace body and cover if they are damaged beyond repair), Inspect filter for any splits or cracks (if split or cracker, replace it)  [FTI page 24-01-03].

Inspect the air cleaner to carburetor mounting gasket (install new one if required) [FTI page 24-41-01].
	See OM page 51 “Air Cleaner” [OM].
See FTI page 24-01-03 “Cleaning and Inspection (Air Cleaner)”, 24-41-01 “Removal and Installation (Air Cleaner and Filter Element)” [FTI].
See Attachment 2 “Pantera Tune Up Ideas (Carburetor Air Cleaner)” [WEB].

See Holley 600** Carburetor Installation and Adjustment Instructions page 3 “Caution” [PBN – Holley 600 carburetor Installation and Adjustment Instructions].
	Air Filter***:
NAPA Gold 2063**** [ORIG]. (need to find thicker (performance?) filter size that fits in air cleaner housing more snugly)

Retaining Nut Torque:
Moderately tighten [OM page 51].

Cleaning Filter Element:

Blown clean using compressed air [PBN – Holley 600 carburetor Installation and Adjustment Instructions page 3].

Cleaning Air Cleaner Body and Cover:
Solvent or compressed air [FTI page 24-01-03].
	
	FUEL SYSTEM (AIR CLEANER AND FILTER)
Related Replace Crankcase Emission Filter in Air Cleaner entry in Never section [PBN].

Related Check Air Filter entry in 5000 Miles section [PBN – TEMP].

Related Keep Carburetor in Good Operating Condition entry in 15,000 Miles section [PBN].

Related Check Air Cleaner Temperature Control entry in 15,000 Miles section [PBN].
	*Note: Cleaning the air cleaner filter element is not recommended, it should be replaced at the specified mileage intervals [FTI page 24-01-03].

**Note: I replaced carburetor with a Holley 600 [PBN].

***Note: Previous owner replaced the original air cleaner with one that would fit with the Edelbrock Torker manifold when he changed carburetor and intake manifold (I replaced that one with an aftermarket Pantera script air cleaner), therefore some of the references may not be applicable [PBN]. 

****Note: NAPA 2063 equivalents are:

AC A335C, FRAM CA114, Motorcraft FA41, Purolator A50080, WIX 42063 [NAPA Filter box].

*****Note: Assume means to replace air cleaner’s element/filter [PBN].
******Note: My air filter seems to get dirty fast (see also Attachment 17 “Filthy Engine Room”), so used 10,000 miles instead of 15,000 miles [PBN/WEB].

	MEDIUM [PBN].
	[10,000****** PBN].
[OM = 8000 or 8 months];

[FTI = 12,000 or 12 months – page 52-00-02;

If it becomes clogged or restricted – page 53-04-01 and 24-51-01;

Whenever it becomes clogged or damaged – page 24-30-01;

If in doubt that it has been changed within the recommended maintenance mileage interval – page 24-30-01].
	Replace* Fuel Filter [OM];

Replace* Fuel System Filter [FTI].

Make sure fuel filter is not clogged or damaged [FTI page 24-30-01] (is this a troubleshooting, not maintenance step – therefore delete off list?).

Check for restriction in fuel supply from the tank, and make sure the tank is venting properly [FTI page 24-30-02] (is this a troubleshooting, not maintenance step – therefore delete off list?).
	See FTI page 53-04-01 “Fuel Filter”, 24-51-01 “Removal and Installation (Fuel Filter)” [FTI];

See Attachment 2 “Pantera Tune Up Ideas (Carburetor Fuel Filter)” [WEB].
	Fuel Filter******* ****:
Quality in-line fuel filter such as Holley part number 162-524 [PBN – Holley 600** Carburetor Installation and Adjustment Instructions page3];
Speed shops have racing (fuel filter) units that will vastly outflow the small chrome and glass ones, have easily replaceable filter cartridges and basically pay for themselves in trouble not caused [POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”].
	Fuel Filter:
Purolator Proformance Pro-Fuel Fuel Line Filter*** (Pro #805, for engines with 5/16” fuel lines) [MECH – need to research though to see if best];

Purolator Fuel Filter***** (#F10024) (will also work, but is not as good of a filter as Purolator Pro #805) [MECH].
	FUEL SYSTEM (FUEL FILTER)
Related Keep Carburetor in Good Operating Condition entry in 15,000 Miles section [PBN].
Related Change Fuel Filter (due to gas tank filler neck rust) entry in 5000 Miles section [PBN - TEMP].

Related Inspect Fuel Lines & Connection entry in 15,000 Miles section [PBN].

Related Replace the Stock Sintered Bronze Fuel Filters in Holley Carburetors entry in Never section [PBN].
	*Note: The one-piece in-line fuel filter does not have a replaceable filter element, and cannot be cleaned, therefore the filter must be replaced as a unit [FTI page 24-30-01, 24-51-01, 53-04-01].

**Note: I replaced carburetor with a Holley 600 (does not contain in line morain fuel filters) [PBN – Holley 600 carburetor Installation and Adjustment Instructions].

***Note: This filter is recommended to be changed when it becomes visibly dirty, or every 5000 miles (do not use on fuel-injected systems). Has replaceable filter element (use “A Long” filter replacements) [PBN – Purolator Pro #805 filter package] (need to find good filter that will last 10,000 miles, or move this entry to 5000 miles section).
****Note: Stock fuel line is 5/16” ID [PBN – WEB].

***** Note: This filter is recommended to be replaced every 10,000 miles or manufacturer’s recommended change interval [PBN – Purolator #F10024 filter package].

******Note: Is easy and cheap to change fuel filter (and generic fuel filters typically recommended to be changed every 10,000 miles), so used 10,000 miles instead of 15,000 miles just to be extra safe[PBN].

*******Note: The small chrome and glass (external to carburetor) fuel filters are subject to breakage of the glass cylinder and/or the brass shaft that holds the assembly together. The fuel flow capacity of these filters is really too low for a performance engine [POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”].

	VARIES [PBN].
	[10,000 PBN].
[OM/FTI = 8000 or 8 months];

[TSB = 4000 miles (check electrical system & cooling fans) - Bulletin 5 Article #28].

[PITI = Lucas** cooling fans sometimes have a life span as low as 5000 miles or so].
[TSB = Prior to replacement of a new fuse (check spring tension in the fuse holder) – Bulletin 6 Article # 47].
[WEB = Periodically (clean all Lucas parts) – Attachment 16A “Lucas Wiper Electrical”].
	Check Electrical System (Especially Cooling Fans) [OM, TSB Bulletin 5 Article #28];

Check Electrical System [FTI].
Make sure that Cooling Fans are working properly [PITI Group 27 Article #2].
Check for Clean and Tight Wiring Connections at the alternator****, regulator****, and engine (is this for troubleshooting, not routine maintenance?) [FTI page 31-01-01];

Check and Tighten all Alternator**** Connectors at the Starter***** Relay and Battery (is this for troubleshooting, not routine maintenance?) [FTI page 31-10-01].
Regulator Calibration Test*** (is this for troubleshooting, not routine maintenance?)  [FTI page 31-40-02].

Replace or clean any (pointed Italian fuses) fuses that have corrosion, and the fuse retainer should be given a little squeeze so that there is sufficient pressure for good continuity [PBN – Based on info in PITI Group 27 Article #14];

Check and restore as necessary spring tension in the fuse holder (prior to replacement of a new fuse) [TSB Bulletin 6 Article # 47];

Removal and replacement of fuses may result in some loss of spring tension in the fuse holders. The tension should be checked and restored as necessary by gently pressing the two holders inward [PPQR Electrical item 15].
Clean all Lucas Electrical Parts (headlight limit switches, windshield wiper motor multiconnector******, contacts, etc.) [PBN/WEB – Attachments 16A “Lucas Wiper Electrical”, 16B “Lucas Headlight Switches”]. (need to find out other Lucas parts to list here – if add any, be sure to add cross references too)
Does anywhere say what parts of electrical system to check (OM/FTI didn’t that I could see)?

See also electrical related stuff I listed under Annual Inspection in Yearly Section - supposed to be for this?


	See OM page 64 “Electric System” [OM].

See FTI page 31-01-01 “Charging System General Service Testing (Visual Inspection)”, 31-01-02 “Ammeter-Alternator Charging System”, “Tests Using a Voltmeter”, 31-10-01 “Alternator (Testing)”, 31-40-01 “Regulator (Testing***)”, 31-40-02 “Adjustments {Electro-Mechanical Regulator***)” (are these troubleshooting, not routine maintenance?) , 34-30-01 “Removal and Installation (Individual Fuses)” [FTI].

See TSB Bulletin 6 Article # 47 “Fuse Holders Losing Tension” [TSB].
See PSH page 3 “Interior – Service Accessibility (Engine Accessibility)”, page 7 “Electrical System (Fusebox Accessibility)” [PSH].

See Attachment 15 “The Firewall Cover” [WEB].

See Attachments 16A “Lucas Wiper Electrical”, 16B “Lucas Headlight Switches” [WEB].


	Contact Cleaner (Lucas parts):
Freon Contact Cleaner from Radio Shack [WEB – Attachment 16B “Lucas Headlight Switches”];

TV Contact Cleaner [WEB - Attachment 16A “Lucas Wiper Electrical”].

Fuse Sizes*:

See OM page 65 “Fuse – Panel” [OM];
See FTI page 34-30-01 “Fig 1 Fuse Replacement - Fuse Replacement Legend” [FTI];
See PSH Specs Section “Electrical Circuit Protection” [PSH];

8-10 amps (auto-dimming rearview mirror in-line fuse) [PBN].
	----------------------

********Addition (There wasn’t room for this in Notes column -PBN): 

Note: I had my Headlight and Fan Circuits rewired per Mike Drew’s “Volts of Confidence” article [PBN - WEB].

*****Note: I replaced the Starter with a “racing” starter (Ford XStorque Series, Powermaster # 9504) [PBN].

******Note: New windshield wiper with positive seal for limiting switch and internal sealing for wiring connection effective in production 2/15/1973 [PPQR Electrical item 3].
	MAIN WIRING HARNESSES AND CIRCUIT PROTECTION (GENERAL);

COOLING SYSTEM (COOLING FANS);

CHARGING SYSTEM (ALTERNATOR, REGULATOR);
AUXILIARY EQUIPMENT (WINDSHIELD WIPER);

LIGHTING SYSTEM (HEADLIGHT SYSTEM)
Related Electrical stuff to check listed in Annual Inspection Renewal listing in Yearly section [PBN].
Related Check Operation of Lights and Turn Signals entry in Yearly section [PBN].

----------------------------

*******Addition (There wasn’t room for this in Notes column -PBN): 

Note: Previous owner augmented horn with Fiamm electric air horns (sound with the existing horns);

Moved water temperature sender from surge tank to front of engine block;

Installed Cibie Z-Beam quartz headlights (including adding relays in front trunk (required per Cibie instructions) to avoid burning out the stock Pantera headlight relays or wiring) -  I installed the Vader headlight modification in place of the Cibie headlights, but left in relays;

Installed custom (homemade) burglar alarm (I disconnected it, but its components are still there such as a wooden block inside center console with relays/wires etc);

Installed 12 Watt Craig Powerplay amplifier and Pioneer (Flux Craig?) speakers (speakers since replaced, assume amplifier has been removed);

Rearranged order of the console instruments (oil pressure, water temperature, amp, and fuel gauges);

Installed sun visor mounted radar detector (was removed, but power wire still under headliner trim) [PBN].
	*Note: Vehicles before approx. chassis number 1600 may have 30A circuit breakers for window motors [PSH Specs Section].

**Note: My Lucas cooling fans/motors have been replaced with other brands (One is a Mirriah from Hall Pantera, previous owner replaced the other one) [PBN].

***Note: The electro-mechanical regulator is factory calibrated and sealed and cannot be adjusted – if it does not pass the Regulator Calibration Test it must be replaced [FTI page 31-40-01 & 02].

****Note: I replaced alternator and voltage regulator with an alternator that has a built in voltage regulator, and disconnected the generator light in the speedometer [PBN].

Note: I had my (inoperable on 1973 Panteras) Fan light on Speedometer hooked up so that it comes on when 2nd (higher temp sensor) Radiator Fan comes on; I replaced radiator fan (higher) temp sender with modern style (using adapter from Pantera vendor);
I installed a Hall Armrest with Oil Temperature Gauge and clock;

I replaced the Ammeter with a “improved design” one from Hall Pantera;

I installed a Viper Burglar Alarm;

I added an additional resistor to the heater/AC fan blower to slow down the intermediate speed;

I added Hall Pantera Top Sound Bar Speaker System;

I installed the Vader headlight modification;

I added roof console with map lights (tied into dome courtesy light power);

I replaced inside rearview mirror with electric auto-dimming mirror (with in-line fuse) [PBN].

See ******* and ******** Additions [PBN].

	LOW [PBN].
	[10,000 PBN].
[OM = 8000 or 8 months];

[PSH = after first 4000 miles, then after each subsequent 8000 miles, and after suspension servicing].
	Check/Adjust Vehicle Trim. [OM pages 45,  68];

Check Vehicle Trim [PSH page 30].
	See OM page 68 “Wheel Geometry and Vehicle Trim” [OM].
See PSH page 30 “Vehicle Geometry and Wheel Trim” [PSH].
See FTI page 11-02-01 “Hoisting” [FTI].
	See OM page 69 “(Caster Angle, King-pin, front/rear wheel camber, front/rear wheel toe-in specs)” [OM] (see if this applies to vehicle trim – if not delete this ref, if does, possibly list each of these as separate spec and add other specs from PSH  etc listed in wheel alignment entry);

See PSH page 30 “front suspension” specs, “rear suspension” specs  [PSH], See PSH Specs Section “Front Suspension”, “Rear Suspension” [PSH] (do these specs apply to this item, and if they do are they maint or repair related? – possibly add the individual specs).

Checking Trim:

To check Vehicle trim place vehicle on level surface, tires must be correctly inflated, two occupants on board (or 154 lb weights – 88 lbs on each seat and 66 lbs in each foot well), tank half full and no luggage [OM page 68,  PSH page 30].

See PITI Group 11 Article #4 “Pantera Detomaso L & GTS Optional Fitment & Setting” [PITI] (see if this applies to vehicle trim – if not delete this ref).
	
	STEERING (component?)
Related Wheel Alignment entry below [PBN]. Are these supposed to be combined into 1 entry – i.e., are they the exact same maintenance operation, or are they  just 2 related things (note I split up wording of 1 quote from PSH “Check Wheel Geometry and Vehicle Trim” [PSH page 30])?
	Note: Previous owner replaced removable cross member (engine compartment spreader bar) with Hall Pantera adjustable cross brace (camber bar) [PBN]. (see if this applies to vehicle trim – if not delete this).

	HIGH [MECH].
	[10,000 PBN].
[OM = 8000 or 8 months];

[PSH = During routine servicing].
	Check Steering Rack inner ball joints Rubber Bellows for leaks (lubricate* if necessary) and ensure that the ball pins move freely [PSH page 33];
Replace defective boots and fill** rack [PITI Group 13 Article #3];

Check Steering Unit Rubber Boots for Leakage and Damage [OM].
	See PSH page 34 “Checking for wear and damage (cuts and punctures) and dismantling (Bellows)” [PSH];

See FTI page 13-01-01 “General Manual Steering Service (General Information)” [FTI].

See PITI Group 13 Article #1 “Rack & Pinion Maintenance” (way to top up oil level without taking the rack & pinion assembly out of the car, pages 7 & 8), Group 13 Article #3 “Steering Play” (way to fill rack without pulling it out of the car, page 4) [PITI] Is this “Steering Gear” lubricant what you also use for boots/bellows (if not delete this specs ref)?.


	Steering Gear Lubricant:
SAE 90 E.P. Gear Oil [FTI];
SAE 90 oil (extreme pressure type), Grease must not be used as a lubricant [PSH page 37];

Extreme Pressure 90 wt gear oil [PITI Group 13 Article #3]. Is this “Steering Gear” lubricant what you also use for boots/bellows (if not delete this specs ref)?

Steering Gear Oil Capacity:
1/3 pint + 10% (this amount should not be exceeded as overfilling may cause the bellows to burst or be forced off the main housing) [PSH page 37];

1/3rd pint plus 10% [PITI Group 13 Article #3] Is this “Steering Gear” lubricant what you also use for boots/bellows (if not delete this specs ref)?.

Steering Gear Mounting Bolts Torque:
20 ft-lbs [PSH Specs Section].

Tie Rod Ends Torque:
43 ft-lbs [PSH Specs Section].

Pinion Bearing Preload:
.002 - .005 Crush [PSH Specs Section].

Rack Yoke Clearance:
.002 -.oo5 [PSH Specs Section]. (do these 4PSH Specs Section  things directly above apply to this maint item, and if so are they maint info or repair info?)
	
	STEERING (STEERING GEAR BELLOWS)
Related Lubricate Steering Arm Stops entry in 15,000 Miles section [PBN].

Related Check/Lube Steering Linkage entry in 15,000 Miles section [PBN].
	Note: Assume Boots and Bellows is same thing [PBN].

*Note: Oil is introduced during manufacture and no further lubrication required unless damage to the bellows is encountered. Providing the bellows are not damaged by stones thrown up from the road, and remain oil tight, no topping up of the oil is required [PSH page 33].

**Note: Most Pantera steering racks have no oil left in them due to defective boots and seepage [PITI Group 13 Article #3].

	LOW [PBN].
	[10,000 PBN].
[OM = 8000 or 8 months];

[FTI = Poor ride and handling characteristics or abnormal tire wear (Item should be checked periodically and service performed when required) – page 52-00-01];

[PSH = after first 4000 miles, then after each subsequent 8000 miles, and after suspension servicing];

[TSB = 4000*** miles (alignment) - Bulletin 5 Article #28 & 33];

[PPQR = Dealers must check suspension alignment at pre-delivery and again at 4000 miles – Chassis Item 1].
[POTI = don’t know how often (adjust “bay brace” bar) – Group 14 “Wheel Alignment Basics” page 2].
	Check Wheel Geometry [PSH page 30];
Check/Adjust Wheel Geometry [OM page 68].
Check Front/Rear Wheel Alignment [TSB Bulletin 5 Article #28 & 33];

Check Front/Rear Wheel Toe-In and Chamber [OM].
Check Front Wheel Alignment [FTI page 52-00-01];

Check/Correct Front Wheel Toe-In [FTI page 53-05-01].
Check Tracking [TSB Bulletin 2 Article # 10].
Adjust (Camber related) “Bay Brace” Bar******* [POTI Group 14 “Wheel Alignment Basics”]. 
	See OM page 68 “Wheel Geometry and Vehicle Trim” [OM].
See FTI pages 53-05-01 “Check Front Wheel Toe-In”, 13-01-03 “Adjustments” and “Front Wheel Alignment (Camber, Caster, & Toe-In)” and Rear Wheel Alignment******** (Camber, & Toe-In)”, 11-02-02 “Removal and Installation (wheels and tires)”, FTI page 53-05-01 “Torque Wheel Nuts*”, 11-02-01 “Hoisting” [FTI].
See PSH page 30 “Vehicle Geometry and Wheel Trim” [PSH].

See TSB Bulletin 2 Article # 10 “Wheel Alignment********”, Bulletin 5 Article # 33, Bulletin 13 Article #33-S, TSB Bulletin 7 Article # 56 “Care of Magnesium Wheels*” [TSB].

See POTI Group 14 “Wheel Alignment******** Basics” (page 2 & 3 - proper adjustment of “bay brace” bar), “Weight Distribution” [POTI]. 
Many of the specs listed in the columns to the right are different from different sources - need to determine which is best valuse to use, and bold them.
---------------------------------------------
*********** Addition (There wasn’t room for this in Notes column -PBN): 

*******Note: Previous owner installed set of Hall Pantera extended rear upper “A” arms to correct original problem of getting good rear wheel alignment (allow more suspension alignment adjustment for the rear tires); 

Engine compartment spreader bar was replaced with a Hall Pantera adjustable cross brace (camber bar) by previous owner [PBN].

********Note: It is important to not over-torque the A-arm mounts when installing them/tightening the nuts down (they have to be loosened and tightened each time the rear wheels are aligned) [POCA NL Sept 2001 page 20 (Attachment 21b)];

Structures feature internal reinforcement of one type or another that woulod be virtually impossible to deform simply by over-tightening the nuts which secure the yokes to the chassis rails (there has long been speculation that the failures reported were caused by over-tightening, but that no longer seems to be a valid theory) [POCA NL July 2002 pages 9 & 10 (Attachment 21c)]. 
	See OM page 69 “(Caster** Angle, King-pin, front/rear wheel camber, front/rear wheel toe-in specs)” [OM];

See PSH page 30 “front suspension” specs, “rear suspension” specs [PSH], PSH Specs Section “Wheel Alignment” [PSH]. (Add detailed specs from these to checklist?)
Front Wheel Camber Adjustment:
1/8 degree negative to 1/8 degree positive [FTI page 13-01-03, TSB Bulletin 2 Article # 10, Bulletin 5 Article # 33];

1/8 degree negative to 1/8 degree positive (when aligning a vehicle at curb load conditions)  [Bulletin 13 Article #33-S, POTI Group 14 “Wheel Alignment Basics”];

0 degree to 1/4 degree negative [PITI Group 14 Article #6].

Front Wheel Caster** Angle Adjustment:
2-3/4 degrees positive [FTI page 13-01-03, TSB Bulletin 5 Article # 33];

2-3/4 degrees positive (when aligning a vehicle at curb load conditions) [TSB Bulletin 13 Article #33-S];

2-3/4 degrees minimum [PITI Group 14 Article #6].

Front Wheel Toe-In Adjustment (using toe-in measuring bar):
1/8 inch (difference in distance between the wheels measured at both the back and front of the tires, the front measurement should be the smallest) [FTI page 13-01-03, 53-05-01];
1/8 inch in (by adjusting steering tie rods) [TSB Bulletin 2 Article # 10, Bulletin 5 Article # 33];
3/8 inch***** (when aligning a vehicle at curb load conditions) TSB Bulletin 13 Article #33-S, POTI Group 14 “Wheel Alignment Basics”];

1/8 inch [PITI Group 14 Article #6].

Rear Wheel Camber Adjustment:
3/8 degree negative to 5/8 degree negative [FTI page 13-01-03, TSB Bulletin 5 Article # 33****];

3/8 degree negative to 5/8 degree negative (when aligning a vehicle at curb load conditions)  [Bulletin 13 Article #33-S, POTI Group 14 “Wheel Alignment Basics”];
3/8 degree – 5/8 degree**** [TSB Bulletin 2 Article # 10];

1/2 degree to 3/4 degree negative [PITI Group 14 Article #6].
See ********* and ********** Additions [PBN].
	----------------------

*********Addition (There wasn’t room for this in Specs column – PBN):

Rear Wheel Toe-In Adjustment:
1/8 inch to 3/16 inch [FTI page 13-01-03];
3/16 inch – 5/16 inch**** [TSB Bulletin 2 Article # 10];
1/8 inch to 3/16 inch****  [TSB Bulletin 5 Article # 33];

1/8 inch to 3/16 inch (when aligning a vehicle at curb load conditions)  [Bulletin 13 Article #33-S];

1/4 to 3/16 inch [POTI Group 14 “Wheel Alignment Basics”];

3/16 inch [PITI Group 14 Article #6].

Tracking:
Front and rear tracks equidistant from the vehicle centerline and relative to each other within .025 inch (alternatively, a straight edge (or string) placed against the rear wheels should not show a significant variation at the front wheels – a maximum variation of ¼ inch is permissible [TSB Bulletin 2 Article # 10].

Bay Brace Bar (stock)*******: Some type of mark to see if its moved may help****** [POTI Group 14 “Wheel Alignment Basics”].


	STEERING (WHEEL ALIGNMENT)
Related Vehicle Trim entry above [PBN].

----------------------------

********** Addition (There wasn’t room for this in specs column -PBN): 

Checking Alignment/Geometry:

To check Wheel Geometry place vehicle on level surface, tires must be correctly inflated, two occupants on board (or 154 lb weights – 88 lbs on each seat and 66 lbs in each foot well), gas tank half full and no luggage [OM page 68,  PSH page 30, TSB Bulletin 2 Article # 10];

Load car for alignment adjustments as follows - 88 lbs on each seat, 66 lbs in each foot well, and half full gas tank [FTI page 13-01-03];

Engineering studying wheel alignment data to establish unladen specifications [PPQR Chassis item 1] (did Ford ever come up with that? – if so incorporate here).

Wheel Installation*:

Apply light coating of protective grease between the hub and wheel [FTI page 11-02-02];
Water resistant grease should be applied to the inside faces of the wheels and hubs, both front and rear, to facilitate their removal [TSB Bulletin 7 Article # 56].

Wheel Nuts Torque (alternately and evenly)*:
43 to 58 ft-lb [FTI page 53-05-01, PSH Specs Section].
See PSH Specs Section “Front Suspension”, “Rear Suspension” [PSH] (do these specs apply to this item, and if they do are they maint or repair related? – if so add the detailed specs to this?).
See PITI Group 11 Article #4 “Pantera Detomaso L & GTS Optional Fitment & Setting” [PITI].
	Note: Assume “Chamber” (in OM) and “camber” is same thing [PBN].

Note: Toe-In and Camber is same as “Alignment” ,  Wheel Geometry and Wheel Alignment is same thing [MECH].

Note: Steve (Mechanic) can’t do (take to alignment shop) [PBN]. 

*Note: Only if take wheels off for some reason (can do alignment without taking wheels off) (if supposed to do without taking wheels off, delete the stuff in this entry that only applies generically to wheel removal) [MECH].

**Note: Caster, both front and rear is pre-set, and under normal circumstances should not be altered [TSB Bulletin 2 Article # 10].

***Note: Assume was a one time thing at first 4000 miles of car [PBN].

****Note: the wheel alignment specifications in TSB Bulletin 5 Article 33 supersede those in Bulletin 2 Article # 10 [TSB Bulletin 5 Article #33].

*****Note: The wheel alignment specifications in TSB Bulletin 13 Article #33-S specifications supercede those in TSB Bulletin 5 Article #33 (the specifications reflect a change in front toe-in only) [TSB Bulletin 13 Article #33-S].

******Note: Aftermarket adjustable “bay brace” bars (sold by Pantera Vendors) can be preloaded to provide proper support to the rear suspension [POTI Group 14 “Wheel Alignment Basics”].
See *********** Addition [PBN].

	
	Every 15,000 Miles
	
	
	
	
	
	

	LOW [PBN].
	[15,000 PBN].
[OM = Occasionally (check) - page 35;

Excessive hand brake lever travel or hand brake inefficiency (page 17)];

[FTI = Excessive foot** pedal travel required to hold or will not hold car (Item should be checked periodically and service performed when required) - page 52-00-01];

[TSB = 4000* miles (check) - Bulletin 5 Article #28].
[FTI = 8000 or 8 months for Parking Brake lubrication – page 52-00-03];
[OM = 4000* (lubricate) - page 45].
	Check Handbrake Linkage [OM page 45, TSB Bulletin 5 Article #28];
Check Parking Brake Cable Tension and Adjust if Required (if excessive foot** pedal travel required to hold or will not hold car) [FTI page 52-00-01];

Adjust through the appropriate points on hand brake linkage (if excessive hand brake lever travel or hand brake inefficiency) [OM page 17].
Lubricate Handbrake Linkage [OM page 35];
Lubricate Parking Brake Linkage (all pivot and pulley points) [FTI page 52-00-03].

	See FTI pages 53-01-02 “Lubricate Parking Brake Linkage, 53-05-01 “Parking Brake Adjustment”, 12-70-01 “Adjustments (Parking Brake Linkage)” [FTI].
	
	
	BRAKES (PARKING BRAKE LINKAGE)
Related Emergency Brake item in DOT Annual Inspection Renewal entry in Yearly section [PBN].
	*Note: Assume was a one time thing at first 4000 miles of car [PBN].

**Note: Assume “foot pedal” is generic wording, and actually refers to hand brake lever [PBN]. Or does the parking brake cable interfere with foot pedal working in this scenario?

	MEDIUM [PBN].
	[15,000 PBN].
[OM = Occasionally].
	Lubricate Clutch Linkage (under dashboard) [OM].
	See PSH page 6 “Interior – Service Accessibility (Pedal Accessibility)” [PSH].
	
	
	CLUTCH AND TRANSAXLE (CLUTCH)

Related Check Clutch Pedal Free Play entry in 10,000 Miles section [PBN].

Related Coat the Clutch Pedal Return Spring with Anti-Seize entry in 50,000 Miles section [PBN].

Related Lubricate/Repair the Effort Reduction Linkage entry in 50,000 Miles section [PBN].
	Note: Clutch Linkage is different from Transmission Linkage [MECH].

	MEDIUM [PBN].
	[15,000 PBN].
[OM = 4000* miles (check gearshift linkage) – page 45];

[FTI = 12,000 or 12 months (check) – pg 52-00-03];
[TSB = 4000* miles (check transmission linkage) - Bulletin 5 Article #28;

Poor shifting affecting primarily 1st or 3rd gear may be an indication of loose bolts (check gearshift universal joint bolts) – Bulletin 9 Article # 70]. 
[OM = Occasionally, or in the event of harshness of the control linkage (lubricate transmission linkage) – page 39];

[FTI = When moving parts and connections are void of lube or sluggish in action (Item should be checked periodically and service performed when required) (lubricate transmission linkage) – page 52-00-01;

The connecting rod support bearing requires periodic lubrication – page 16-10-03];

[PSH = periodic (lubrication of connecting rod bearing)];

[PITI = As required, with your normal lubrication schedule (every other oil change, or about each 6 to 8000 miles) (Re-grease the center shift linkage bushing) – Group 16 Article #7].
	Check Gearshift Linkage [OM page 45];

Check Transmission Linkage [FTI pg 52-00-03, TSB Bulletin 5 Article #28].
Check that the two sections of the gear shift rod are parallel (if not, adjust the support bearing accordingly), check that the support bearing is tight [TSB Bulletin 2 Article # 14].

Check gearshift universal joint bolts securing the front, intermediate and rear universal joints to the connecting shafts for tightness (particular attention should be paid to the front universal joints located beneath the console) [TSB Bulletin 9 Article # 70].
Lubricate Transmission Linkage [FTI pg 52-00-01];

Lubricate Transmission Linkage (cushioned rod bearing) [OM pages 35 & 39];

Lubricate Connecting Rod Support Bearing [FTI page 16-10-03];
Lubricate Connecting Rod Support Bearing on the Shift Linkage [PITI Group 53 Article 1];

Lubricate Front Connecting Rod Support Bearing [PSH page 25];

Lubricate Center Shift Linkage Bushing [PITI Group 16 Article #7].

Clean and lube the 2 U-Joints on shift linkage that are exposed to dirt and road splash [PITI Group 53 Article 1].
	See OM page 39 “Lubrication – Transmission Remote Control Linkage” [OM].
See FTI page 16-10-03 “Adjustments (Gearshift Linkage)” [FTI].
See PITI Group 16 Article #7 “Adding a Grease Fitting to the Center Shift Linkage Bushing, Group 53 Article #1 “Lubrication Tips” [PITI].
See PSH page 25 “Transmission Linkage” [PSH].
See TSB Bulletin 2 Article # 14 “Shift Linkage Adjustments” , Bulletin 9 Article # 70 “Gearshift Universal Joints”, Bulletin 11 Article #14-S “Shift Linkage Adjustments” [TSB].
	Cushioned Rod Bearing Lubricant:
Grease [OM page 39].
Center Shift Linkage Bushing Lubricant:

Grease [PITI Group 16 Article #7]. (is this bushing same as cushioned rod bearing above (Steve wasn’t sure)? – if so combine them) 
Connecting Rod Support Bearing Greasing Method:
Use a hypodermic syringe (the type lubricant varies with application depending on viscosity you want, e.g. high pressure moly/graphite based types) [PITI Group 53 Article 1];
Use oil can with a flattened spout [PSH].
Center Shift Linkage Bushing Lubricating Method:

Slide a needle-like grease probe under the boot and apply grease** [PITI Group 16 Article #7];

Grease it until a small amount of grease can be seen emerging from under the rubber boots, both front and rear [PITI Group 16 Article #7]. (is this lubing bushing same as greasing cushioned rod bearing above (Steve wasn’t sure)? – if so combine them) 
Connector/Register/Lock Nut Torque:
Tighten register until it is secure, but not under strain [PSH page 26]. 
	
	CLUTCH AND TRANSAXLE (TRANSAXLE GEARSHIFT LINKAGE)
	Note: “Gearshift Linkage” and “Shift Linkage” is same as “Transmission Linkage” [MECH].

Note: Previous owner insulated the gearshift tunnel cover with fiberglass [PBN].

*Note: Assume was a one time thing at first 4000 miles of car [PBN].
**Note: If do this, only the rearward facing boot is accessible, and only one side of the bushing gets greased, and the boot will probably split as it ages (unless add a Zerk fitting modification) [PITI Group 16 Article #7].

	HIGH [PBN].
	[15,000/30,000* PBN].
[FTI = Check condition at 12,000 or 12 months, replace at 24,000 or 24 months (replace every 24 months regardless of mileage) pattern].
[PITI = Replace “worn-out” anti-freeze each year – Group 27 Article #5].
[POCA NL Apr 2002 = Change antifreeze yearly - POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”].
	Check/Replace* ** *** Coolant Condition & Protection. Check: If Coolant is dirty or rusty in appearance, the system should be cleaned and flushed. The radiator cap should be cleaned and the system refilled with the prescribed solution of Ford Cooling System Fluid and water. Replace: Drain and Flush Cooling System, and Replace Cooling System Fluid [FTI]. 

Check the concentration of ethylene glycol in the coolant [TSB Bulletin 8 Article # 61].
	See OM page 31 “Cooling System – Filling Procedure” [OM].
See FTI page 27-01-03 “Filling Cooling System” [FTI].
See PSH page 13 “Filling an Empty Cooling System” [PSH].
See PITI Group 27 Article #2 “The Pantera Cooling System”, Group 27 Article #5 “Coolant Hoses” [PITI].
See TSB Bulletin 2 Article # 13 “Cooling System Characteristics”, Bulletin 8 Article # 61 “Coolant System – Overheating Conditions (Air Purging, & Coolant sections)” [TSB].
See Attachment 1 “Coolant Changing Email”, and Attachment 8 “Pantera Cooling System (Coolant Tanks, & Air In System sections)” [WEB].
ADD “WATER WETTER” COOLANT ADDITIVE [WEB - Attachment 8 “Pantera Cooling System (The Coolant)”].
	Cooling System Capacity:
6 3/8 Gallons [OM page 72];

25 1/2 Quarts [PSH Specs Section].

Coolant Fluid: 
40% Antifreeze – 60% Water (Use only permanent-type coolant that meets Ford Specification ESE-M-97 B18-C. Do Not use Alcohol or Methanol anti-freeze or attempt to mix them with the factory coolant) [OM page 72];

Solution of 50% water and Ford Antifreeze [FTI page 53-04-01];

Ford Cooling System Fluid and water [FTI page 52-00-02];

Permanent antifreeze and water mixture [FTI page 27-01-03];

50-50 mixture of antifreeze and water (at least 50% antifreeze, good idea to put in about 60% antifreeze) [PITI Group 27 Article #2];

coolant mixture of approximately 50-50 water and ethylene glycol (antifreeze) [TSB Bulletin 2 Article # 13, Bulletin 8 Article # 61];

See Attachment 8 “Pantera Cooling System (The Coolant)” [WEB].
(need to determine which is best value to use, and bold it)
Checking Level:

Check radiator coolant level with engine cold [OM page 14, FTI page 53-04-01, TSB Bulletin 2 Article #11, Bulletin 8 Article # 61];

Check Level in Expansion Tank Using  flexible dipstick*** [PITI Group 27 Article #2].
Coolant Tanks Level:

Top up the supply tank and partially fill the expansion tank [PSH page 13];
Keep supply tank** filled at all times and maintain expansion/recovery tank half filled [TSB Bulletin 2 Article #11];

Feed tank must always be completely full [OM page 14];

Expansion tank should be maintained at a half filled level at all times [TSB Bulletin 11 Article #96].
Check concentration of ethylene glycol:
Use an anti-freeze hydrometer [TSB Bulletin 8 Article # 61].
	Coolant Additive:
“Water Wetter” by Redline [WEB - Attachment 8 “Pantera Cooling System (The Coolant)”].


	COOLING SYSTEM (GENERAL)
Related Replace Coolant at Least Bi-yearly entry in Bi-Yearly section [PBN].

Related Check Coolant Level and Fill Expansion Tank entry in Bi-Monthly section [PBN].

Related Check Coolant System Hoses & Clamps entry below [PBN].
	*Note: Check coolant level and fill expansion tank bi-monthly, Check coolant condition at 15,000 miles, Replace at 30,000 miles or at least bi-yearly (see separate entries) [PBN].

Note: will probably drive <30,000 miles every 2 years so the bi-yearly change should negate the need for this 30,000 miles change [PBN].

**Note: With respect to filling system with coolant and purge all air, TSB 2 Article #13 and TSB 3 Article # 19 are WRONG – use procedure described in TSB 8 Article 61 [PITI Group 27 Article #2].

***Note: I keep a flexible dipstick (rubber hose) for checking coolant level in expansion tank, and special long/flexible funnel for putting coolant in expansion tank, in front trunk [PBN].

Note: I keep gallon of premixed 50-50 water/antifreeze (to use to top off coolant periodically) in garage [PBN].

NOTE: NEXT TIME DRAIN COOLING SYSTEM, CHECK TO BE SURE HAVE CORRECT THERMOSTAT PER ATTACHMENT 8 “PANTERA COOLING SYSTEM (CLEVELAND THERMOSTAT)” [PBN – TEMP].

	HIGH [PBN].
	[15,000 PBN].
[FTI = 12,000 or 12 months];

[PITI = Tighten hose clamps every few thousand miles - Group 27 Article #2, Replace “worn-out” anti-freeze and cooling system hoses each year – Group 27 Article #5].
[PITI = Replace pressure cap if has been on car for more than a year - Group 27 Article #2];

[POTI = EVERY spring (replace supply tank pressure cap) - Group 27 “A Problem That Reached the Boiling Point”].
	Inspect all Cooling System hoses, connections, and the bottom of the radiator (for moisture along the bottom edge) for weak spots and leaks, and make sure that ALL of the hose clamps are tight [PITI Group 27 Article #2];

Inspect radiator core, tanks, and inlet/outlet pipes for seepage or leaks (check all fittings to be sure are tight and in good condition) [FTI page 53-04-02].
Inspect/Check (and replace if in questionable condition) Cooling System Hoses and Lines (for cracking, checking, softness,  extreme weathering, leaking or porous (tighten or replace as required), or hose cuts/ weakness at fittings;
Inspect cooling system and heater hoses for deterioration, leaks and loose or stripped hose clamps (repair and/or replace as necessary) – note: it is important to inspect the return (suction) hoses, particularly the center hose underneath the car which connects the two long coolant tubes together (if any evidence of a collapsed condition is evident replace the hose) [TSB Bulletin 8 Article # 61];

Check Cooling System Hoses & Clamps [FTI page 52-00-02];
Be sure to inspect with special care the 2 systems hoses** (accessible only from beneath the car) – one that travels adjacent to (and often rubs) the gearshift linkage rod, and one that is near (and sometimes rubs) the parking brake linkage (replace if necessary) [PITI Group 27 Article #2];

Be sure to check the 2 short heater hoses under dash center console since very dangerous if break while driving (instantly fills cabin inside car with scalding steam making visibility impossible) [POTI Group 36 “Heater Hose Shutoff Valve”, WEB – Attachment 8 “Pantera Cooling System (Adding Manual Heater Cutoff Valves)”].
Have system and pressure cap tested if any doubts about the pressure holding capacity of the system [PITI Group 27 Article #2].

Replace supply tank pressure cap (or at the least reface the sealing seat in the tank, and at best replace the neck) [POTI Group 27 “A Problem That Reached the Boiling Point”].
Check release pressure of the supply tank cap (replace if releases below 13 psi) [TSB Bulletin 8 Article #61];
Replace pressure tank cap if its rubber seal shows ANY sign of deterioration [PITI Group 27 Article #2].

Check Sealing Surfaces of Supply Tank Neck (visually inspect both sealing surfaces of the neck, if there is any evidence of leakage due to rough/uneven surfaces, replace the tank) [TSB Bulletin 8 Article #61].
	See FTI pages 53-04-02 “Inspect Cooling System Hoses and Lines”, 27-01-02 “Testing (Cooling System Pressure Test)” [FTI].
See PITI Group 27 Article # 2 “The Pantera Cooling System”, Group 27 Article #5 “Coolant Hoses” [PITI].
See TSB Bulletin 8 Article # 61 “Coolant System – Overheating conditions (Supply Tank and Cap, Hoses and Clamps)” [TSB].
See PSH page 3 “Interior – Service Accessibility (Engine Accessibility)” [PSH].
See Attachment 15 “The Firewall Cover” [WEB].
	System Pressure/Supply Tank Pressure Cap* Release Pressure:
13 psi [PSH Specs Section, TSB Bulletin 8 Article #61]; 
14 lbs./sq. in. [TSB Bulletin 2 Article #13];

Within 10-16 psi [FTI page 27-01-02];
At least 15 psi (dimensional difference in Pantera pressure tank filler neck and standard American radiator tank neck is good for about 1 pound of pressure, therefore a 15 psi cap will hold about 14 psi in a Pantera) [POTI Group 27 “A Problem That Reached the Boiling Point”].
(need to determine which is best value to use, and bold it)
Supply Tank Pressure Cap:
Ford Part No. D1TZ-8100-A [TSB Bulletin 2 Article #13];

Ford Part No. D2VY 8100-A [TSB Bulletin 12 Article #102];

Motorcraft RS40 Closed System Pressure Cap [PPQR Powertrain Item 1].

Expansion Tank Cap:
Ford Part No. D16Y 8K103-A (note: under no circumstances should the radiator pressure tank (supply tank) pressure cap be installed on the radiator reservoir tank (expansion tank) [TSB Bulletin 12 Article #102].

Checking Supply Tank Pressure Cap and Sealing Surfaces of the Supply Tank Neck:
Use a Radiator Cap Pressure Tester [TSB Bulletin 8 Article #61].
	
	COOLING SYSTEM (GENERAL)
Related Check/Replace Coolant Condition & Protection entry above [PBN].
Related Clean/Degrease Engine and Transaxle entry in Yearly section [PBN].

Related Check Timing Chain Deflection entry in 30,000 Miles section (while the crank damper/pulley and water pump is out, it would be easier to check or change those hard-to-get-at water hoses) [PBN].
	*Note: My currently installed cap is 13psi [PBN].

**Note: This problem was generally corrected on later Panteras (and there is a permanent fix available if I need it – HAVE MECHANIC (STEVE) CHECK THIS OUT) [PITI Group 27 Article #2].
Note: Previous owner had radiator rebuilt in 1990 [PBN].

	LOW [PBN].
	[15,000 PBN].
[FTI = 12,000 or 12 months (replace valve) - page 52-00-02].

[FTI = Proper mileage interval (clean oil filler cap and oil separator) - page 21-01-17].
	Replace* PCV (Positive Crankcase Ventilation System) Valve [FTI page 52-00-02].
Clean PCV Oil Filler Cap and Oil Separator (in right valve cover if equipped) [FTI page 21-01-17].
	See FTI page 21-01-17 “Positive Closed-Type Crankcase Ventilation System (Cleaning)” [FTI].
	Wash Cap and Oil Separator:
Low volatility, petroleum base solvent (do not dry with compressed air) [FTI page 21-01-17].


	
	ENGINE (CRANKCASE VENTILATION SYSTEM)
Related PCV Valve item in DOT Annual Inspection Renewal in Yearly section [PBN].
	*Note: Do not attempt to clean the crankcase ventilation regulator valve, it should be replaced [FTI page 21-01-17].
Note: I replaced stock valve covers with aftermarket DeTomaso script valve covers [PBN].

	LOW [PBN].
	[15,000 PBN].
[FTI = 12,000 or 12 months].
	Clean PCV Hoses, Fittings, Tubes, and Associated Hardware [FTI page 21-01-17].
Clean PCV (Positive Crankcase Ventilation System) System Hoses & Tubes (adjust, repair, or replace as required) [FTI page 52-00-02].
Clean Crankcase Ventilation System Connection(s) on Carburetor Spacer or Intake Manifold [FTI page 21-01-17].
	See FTI page 21-01-17 “Positive Closed-Type Crankcase Ventilation System (Cleaning)” [FTI].
	Cleaning PCV Hoses, Fittings, Tubes, and Associated Hardware:
Low volatility, petroleum base solvent (dry with compressed air) [FTI page 21-01-17].
Cleaning Crankcase Ventilation System Connections:
Flexible wire or bottle brush [FTI page 21-01-17].
	
	ENGINE (CRANKCASE VENTILATION SYSTEM)
	Note: I replaced intake manifold with an Edelbrock Performer 351-4V manifold [PBN].

	LOW [PBN].
	[15,000 PBN].
[FTI = 12,000 or 12 months (more often if operated in severe dust conditions)].
	Clean Crankcase Breather Cap [FTI].
	
	
	
	ENGINE (CRANKCASE VENTILATION SYSTEM)
	Mechanic (Steve) didn’t think this applies to Pantera – need to find out – if doesn’t move to Never section.

	LOW [PBN].
	[15,000 PBN].
[FTI = 12,000 or 12 months].
	Check EGR (Exhaust Gas Recirculation System) System. Adjust, repair, or replace as required. Clean exhaust passages in EGR valve, carburetor spacer, and intake manifold. [FTI].
	
	EGR Valve to Carburetor Spacer Torque Limit 9Ft-Lb):
10-15 [FTI page 21-22-32].
	
	ENGINE (EXHAUST EMISSIONS CONTROL SYSTEM)
Related EGR item in DOT Annual Inspection Renewal in Yearly section [PBN].
	Note: EGR System not part of carb, is add on [MECH].
Note: I replaced intake manifold with an Edelbrock Performer 351-4V manifold [PBN].

Note: Previous owner removed vacuum smog control stuff [PBN]. (does this apply to this entry?)

	MEDIUM [MECH].
	[15,000 PBN].
[FTI = 12,000 or 12 months].
	Replace Spark, Choke, and EGR (Exhaust Gas Recirculation System) Delay Valve [FTI].
	
	
	
	ENGINE (EXHAUST EMISSIONS CONTROL SYSTEM)?

IGNITION SYSTEM (component)?

FUEL SYSTEM (component)?
	Note: Previous owner removed vacuum smog control stuff [PBN]. (does this apply to this entry?)
Note: in above Check EGR System entry am also supposed to clean the EGR valve on same schedule – conflict (or is EGR valve and EGR delay valve 2 different valves)? 
Is Spark and Choke part of the “EGR Delay Valve”? Mechanic (Steve) not sure if 1 valve or 3 separate valves (thinks is one though)

	LOW [MECH].
	[15,000 PBN].
[FTI = 12,000 or 12 months].
	Check Air Cleaner Temperature Control [FTI].
	
	
	
	FUEL SYSTEM (AIR CLEANER AND FILTER)
Related Replace Carburetor Air Cleaner in 10,000 Miles section [PBN].

Related Keep Carburetor in Good Operating Condition entry below [PBN].

Related Replace Crankcase Emission Filter in Air Cleaner entry in Never section [PBN].
	Note: Previous owner replaced the original air cleaner with one that would fit with the Edelbrock Torker manifold when he changed carburetor and intake manifold (I replaced that one with an aftermarket Pantera script air cleaner), therefore some of the references may not be applicable [PBN]. 



	MEDIUM [PBN].
	[15,000* PBN].
[Holley 600** Carburetor Installation and Adjustment Instructions = periodically inspect carburetor, and fuel bowl screws torque – page 4].
	Keep Carburetor in good operating condition and adjusted to specification [FTI page 23-01-02].

Check the clearance between the lower edge of the choke plate and the air horn wall [FTI page 24-21-06] (should this be in same listing as “Dechoke clearance” below?).

Check the clearance and alignment of the pontoons (align if necessary), adjust float*** clearance if necessary [FTI page 24-21-07] FTI Page 24-21-07/8 stuff not part of normal “maintenance? – if so take off checklist.

Check Auxiliary Valve Clearance (Adjust if necessary) [FTI page 24-21-08] FTI Page 24-21-07/8 stuff not part of normal “maintenance? – if so take off checklist..
Fuel System Components including carburetor should be inspected to assure no fuel leakage (the presence of liquid fuel demands tightening of fittings, and retorquing of fuel system component flange nuts,  tightening of carburetor fuel bowl screws - check torque to assure proper fuel metering) [Holley 600** Carburetor Installation and Adjustment Instructions page 4].
	See FTI page 24-01-03 “Cleaning and Inspection (Carburetor)”, 24-21-05 “Accelerator Pump Stroke Adjustment”, 24-21-06 “Fast Idle Cam Clearance Adjustment”, “Fuel Level”, 24-21-07 “Float*** Setting”, 24-21-08 “Auxiliary (Supplemental) Valve Setting” [FTI].

See Holley 600 Carburetor Installation and Adjustment Instructions (and page 4 “Maintenance”) [Holley 600** Carburetor Installation and Adjustment Instructions].

See POTI Group 24 “Carburetor Jetting” [POTI] (does this apply to other any carb entries like adjusting air valve or idle mixture? – if so add it there too).
	Cleaning (accelerating pump diaphragm, power valve, secondary operating diaphragm, and anti-stall dashpot assembly):
Clean soft dry cloth, do not use solvent [FTI page 24-01-03].

Cleaning (all other carburetor parts):
Clean commercial carburetor cleaning solvent – if not available use lacquer thinner or denatured alcohol (rinse in kerosene, dry with compressed air) [FTI page 24-01-03].

Cleaning Tools:
Do not use a wire brush to clean parts, or a drill or wire to clean out openings or passages in the carburetor [FTI page 24-01-03].

Polishing Needle Contact Surface of Arm:
Crocus cloth or steel wool [FTI page 24-01-03].

All the above FTI page 24-01-03 cleaning/polishing stuff part of carb “overhaul”? – if so don’t list it on checklist. 

Tightening of Carburetor Fuel Bowl Screws Torque:

25-30 inch pounds (in a clockwise direction) [Holley 600** Carburetor Installation and Adjustment Instructions page 4].
	
	FUEL SYSTEM (CARBURETOR)
Related Check Holley Carburetor Diaphragm for Leaks entry in 5000 Miles section [PBN].

Related Replace Carburetor Fuel Filter in 10,000 Miles section [PBN].

Related Replace Carburetor Air Cleaner in 10,000 Miles section [PBN].

Related Check/Adjust Idling Speed and Mixture entry below [PBN].

Related Check Carburetor Choke entry below [PBN].

Related Check Carburetor Throttle Linkage, Air Valve, Throttle Solenoid and Dashpot entry below [PBN].

Related Check Air Cleaner Temperature Control entry above [PBN].
Related Clean/Degrease Engine and Transaxle entry in Yearly section [PBN].

Related Replace the Stock Sintered Bronze Fuel Filters in Holley Carburetors entry in Never section [PBN].


	*Note: FTI didn’t specify interval for this specific item, but other carburetor related operations listed in FTI say for 12,000 miles interval [PBN].

**Note: I replaced carburetor with a Holley 600, with manual choke (therefore some of the references may not be applicable to a Holley Carb) [PBN].

***Note: Previous owner indicated when the carb was properly set up (especially the float levels so it didn’t run rich and cause poor fuel consumption, should check them periodically) it would get 17 mpg city and 21 mpg highway (this was with the Edelbrock Torker intake manifold and Holley 650 double-pumper carb – my current intake/carb setup should get even better mileage). HOWEVER, I’M ONLY GETTING (3/2002) ABOUT 14/16 MPG, SO MAY NEED TO ADJUST THIS [PBN].

Note: I have a Holley Carb Manual Book [PBN].

Note: Don’t have to remove carb for normal maintenance, only if replacing it etc, (therefore I didn’t ref the removal/installation instructions of FTI page 24-21-08) [MECH] - therefore carb cleaning/inspection  related stuff I listed on this checklist from FTI page 24-01-03 and 24-21-06 & 07& 08 is actually overhaul and not routine maintenance? –ask mechanic and  if so delete off this list (other places too besides just this entry) to be consistent with note 8 &9 – also ask if ”Air horn to main body gasket” section on FTI page 24-21-08 is routine maint or overhaul (add if routine).

	HIGH [MECH].
	[15,000 PBN].
[OM = 8000 or 8 months];

[FTI = 12,000 or 12 months (check choke linkage)].
(OK to wait until 15,000 miles of should move this to 10,000 miles section (ask mechanic))?
	Check Automatic* Choke Efficiency [OM];
Adjust Automatic* Choke Thermostatic Spring Housing Adjustment [FTI page 53-04-03].
Check Carburetor Choke Linkage (Adjust, repair, or replace as required) [FTI page 52-00-02].
Adjust Choke Plate Clearance (pulldown) [FTI page 24-21-06].
Check/Adjust Dechoke Clearance (clearance between the lower edge of the choke plate and the air horn wall) [FTI page 24-21-06].

(Should Thermo spring and Choke Plate/dechoke Clearances adjusts be moved to one of the other carb entries instead?) .
	See FTI pages 53-04-03 “Carburetor Adjustment (Automatic* Choke Thermostatic Spring Housing Adjustment)”, 24-01-03 “Cleaning and Inspection (Carburetor)” , 24-21-03 “Testing (Electric Choke Tests – Electrical Tests, Functional Test)”, 24-21-05 “Automatic Choke Thermostatic Spring Housing Adjustment", 24-21-06 “Choke Plate Pulldown”, 24-21-06 “Dechoke Clearance” , 24-41-01 “Removal and Installation (Air Cleaner and Filter Element)**” [FTI].
See Attachment 2 “Pantera Tune Up Ideas (Carburetor)” [WEB].

See Holley 600*** Carburetor Installation and Adjustment Instructions [PBN].
	
	
	FUEL SYSTEM (CARBURETOR)
Related Keep Carburetor in Good Operating Condition entry above [PBN].

Related Check/Adjust Idling Speed and Mixture entry below [PBN].

Related Check Carburetor Throttle Linkage, Air Valve, Throttle Solenoid and Dashpot entry below [PBN].
Related**** Thermostatic Air Control item in Annual Inspection Renewal entry in Yearly section [PBN].
	*Note: Don’t need to check automatic choke since mine currently is a manual choke, but still need to check manual choke’s function periodically [MECH] (need to check any/all stuff listed by FTI for my carb? – ask mechanic (Steve)).

**Note: Per FTI page 53-04-03, have to remove air cleaner to adjust automatic choke thermostatic spring housing [FTI];

Note: Previous owner replaced the original air cleaner with one that would fit with the Edelbrock Torker manifold when he changed carburetor and intake manifold (I replaced that one with an aftermarket Pantera script air cleaner) [PBN].
***Note: I replaced carburetor with a Holley 600, with manual choke (therefore some of the references may not be applicable to a Holley Carb) [PBN].

****Note:  “Thermostatic Air Control” (in Annual Inspection Renewal entry in Yearly section) is same thing as “Thermostatic Spring Housing” [MECH].
Note: I have a Holley Carb Manual Book [PBN].

	MEDIUM [MECH].
	[15,000 PBN].
[FTI = 12,000 or 12 months];

[TSB = 4000** miles - Bulletin 5 Article #28].
	Check Carburetor Throttle Linkage (Adjust, repair, or replace as required), Air Valve, Throttle Solenoid and Dashpot (adjust, repair, or replace as required) [FTI page 52-00-02];
Check full throttle opening [TSB Bulletin 5 Article #28].
	See FTI page 24-01-03 “Cleaning and Inspection (Carburetor)” [FTI].

See Holley 600* Carburetor Installation and Adjustment Instructions [PBN].
	
	
	FUEL SYSTEM (CARBURETOR)
Related Check Holley Carburetor Diaphragm for Leaks entry in 5000 Miles section [PBN].

Related Keep Carburetor in Good Operating Condition entry above [PBN].

Related Check/Adjust Idling Speed and Mixture entry below [PBN].

Related Check Carburetor Choke entry above [PBN].
	*Note: I replaced carburetor with a Holley 600, with manual choke (therefore some of the references may not be applicable to a Holley Carb) [PBN].

**Note: Assume was a one time thing at first 4000 miles of car [PBN].
Note: I have a Holley Carb Manual Book [PBN].

	MEDIUM [MECH].
	[15,000 PBN].
[OM = 8000 or 8 months];

[FTI = 12,000 or 12 months – page 52-00-02, check carburetor fuel mixture and idle speed adjustments after making ignition system adjustments – page 23-01-07].
[TSB = 4000* miles (idle speed) - Bulletin 5 Article #28].

(OK to wait until 15,000 miles of should move this to 10,000 miles section (ask mechanic))?
	Adjust Idle Fuel Mixture***, Fast Idle Speed, Curb Idle Speed, Throttle Solenoid “Off” Speed [FTI page 52-00-02];

Check, and if necessary, Adjust Idling Speed and Mixture*** [OM];

Check/Adjust Carburetor Idle Speed and Fuel Mixture*** [FTI page 53-04-03].
Set idle speed [TSB Bulletin 5 Article #28].
	See OM pages 50 “Ignition Timing*** and Idle Speed Adjustment”, 51 “Idle Speed Adjustment” [OM]. 

See FTI page 53-04-03 “Carburetor Adjustment (Idle Speed and Fuel Mixture***)”, 24-01-02 “Testing (Use of the Exhaust Gas Analyzer)”, “Removal and Installation of Idle Limiter Caps”, 24-01-03 “Adjustments (Supplemental Idle Speed and Fuel Mixture*** Procedures)”, 24-21-04 “Adjustments (Idle Speed and Fuel Mixture***, Normal Idle Fuel Settings – Engine Off, Normal Idle Fuel Settings – Engine On, Fast Idle Adjustment)” [FTI].
See Attachment 2 “Pantera Tune Up Ideas (Carburetor)” [WEB].

See Holley 600** Carburetor Installation and Adjustment Instructions [PBN].
	Idle Speed Adjustment and Carburation Specifications:
See “Vehicle Emission Control Information” label in engine compartment [OM page 50].


	
	FUEL SYSTEM (CARBURETOR)
Related Check Holley Carburetor Diaphragm for Leaks entry in 5000 Miles section [PBN].
Related Keep Carburetor in Good Operating Condition entry above [PBN].

Related Check Carburetor Choke entry above [PBN].

Related Check Carburetor Throttle Linkage, Air Valve, Throttle Solenoid and Dashpot entry above [PBN].
	*Note: Assume was a one time thing at first 4000 miles of car [PBN].
**Note: I replaced carburetor with a Holley 600, with manual choke (therefore some of the references may not be applicable to a Holley Carb) [PBN].

***Note: During tuning of certain engines, especially new ones, lean or rich fuel/air mixtures can cause hot spots around 1300 degrees F, with potentially adverse effects to the header and possibly the engine. If you are not very careful, you will damage the Jet-Hot coating and possibly the engine. The coating will definitely turn dull and possibly flake off in excess of these temperatures. During this period we strongly recommend using a large floor fan to cool the entire engine and headers (or if available, use an old set first for tuning). Failure to take these precautions could result in permanent damage to the Jet-Hot coating. Ignition timing is critical to exhaust temperatures which are not reflected by the water temperature gauge. It is not unusual to see 190 degrees F on the water gauge when internal exhaust temperatures are exceeding 1300 degrees F. [Jet-Hot Coating Installation and Maintenance Tips, and Caution tag].

Note: I have a Holley Carb Manual Book [PBN].

Note: Idle Fuel Mixture, Fast Idle Speed, Curb Idle Speed, and Throttle Solenoid “Off” Speed are all Carburetor related [MECH].

	MEDIUM [PBN].
	[15,000 PBN].
[FTI = 12,000 or 12 months];

[Holley 600* Carburetor Installation and Adjustment Instructions = inspect periodically – page 4].
	Inspect (adjust, repair, or replace as required) Fuel Lines & Connection [FTI];
Make sure fuel lines are not clogged or damaged [FTI page 24-30-01] (is this a troubleshooting, not maintenance step – therefore delete off list?);
Fuel System Components including fuel lines should be inspected to assure no fuel leakage and the soundness of the hoses (Hoses which exhibit surface cracks when bent 180 degrees should be replaced; the presence of liquid fuel demands tightening of fittings, hose replacement, and retorquing of fuel system component flange nuts [Holley 600* Carburetor Installation and Adjustment Instructions page 4].
	See Holley 600* Carburetor Installation and Adjustment Instructions page 4 “Maintenance” [Holley 600* Carburetor Installation and Adjustment Instructions].
	Fuel Line:
Stock fuel line is 5/16” ID [PBN – WEB].


	
	FUEL SYSTEM (FUEL LINES)

Related Clean/Degrease Engine and Transaxle entry in Yearly section [PBN].

Related Replace Fuel Filter entry in 10,000 Miles section [PBN]. 

Related Replace the Stock Sintered Bronze Fuel Filters in Holley Carburetors entry in Never section [PBN].
	*Note: I replaced carburetor with a Holley 600 (does not contain in line morain fuel filters) [PBN – Holley 600 carburetor Installation and Adjustment Instructions].


	MEDUIM [MECH].
	[15,000 PBN].
[FTI = 12,000 or 12 months].
	Inspect Fuel Vapor Emission Control System: Fuel Tank Filler Cap, Hoses and Vapor Lines (Adjust, repair, or replace as required) [FTI].
	
	
	
	FUEL SYSTEM (GENERAL)
	

	MEDIUM [PBN].
	[15,000 PBN].
[OM = 4000* (check) - page 45].

[OM = Occasionally (lubricate) - page 35].
	Check Accelerator Linkage [OM page 45].
Lubricate Accelerator Linkage [OM page 35];

Clean and Lubricate Accelerator Linkage (check for/correct any binding condition that may hinder proper operation) [FTI].
	See FTI page 53-01-02 “Accelerator Linkage” [FTI]. 
See PSH page 6 “Interior – Service Accessibility (Pedal Accessibility)” [PSH].
	Accelerator Linkage Lubricant:

SAE 10W Oil [FTI].
	
	FUEL SYSTEM (THROTTLE LINKAGE)
	*Note: Assume was a one time thing at first 4000 miles of car [PBN].

	HIGH [MECH].
	[15,000 PBN].
[FTI = 12,000 or 12 months - page 52-00-02;

After any adjustment of ignition timing and distributor point dwell, check the distributor automatic advance for proper operation - page 23-01-07].
	Check Advance & Retard, Cut-in Speed (Adjust, repair, or replace as required) [FTI page 52-00-02];

Distributor Advance and Retard Check (Check the initial ignition timing*, centrifugal advance, vacuum advance, and vacuum retard) [FTI page 23-01-06].
Check/Test E.P.V.S. Valve (check all connections for proper routing, electrical and vacuum) [TSB Bulletin 8 Article # 61].
	See FTI pages 23-01-06 “Distributor Advance and Retard Check”, “Distributor Dual Diaphragm Test”, 23-01-07 “Adjustments (General Procedures)”, “Centrifugal Advance Adjustment”, 23-01-08 “Vacuum Advance”, 23-10-02 “Removal and Installation (Vacuum Advance Unit)”, 23-10-03 “Removal and Installation (Distributor)”, 23-15-01 “Electrical Distributor Vacuum Control Valve Test”, “Removal and Installation (Vacuum Control Valve – EPVS Valve)”  [FTI].
See TSB Bulletin 8 Article # 61 “Coolant System – Overheating Conditions (Electric Ported Vacuum Switch (P.V.S.) Valve – Testing) [TSB].
See PSH page 3 “Interior – Service Accessibility (Engine Accessibility)” [PSH]. (do I need to add this to all distributor entries, or can distributor stuff be done without removing firewall?)
See Attachment 15 “The Firewall Cover” [WEB]. (do I need to add this to all distributor entries, or can distributor stuff be done without removing firewall?)
	Distributor Vacuum Control Valve Torque Limit:
10-15 ft-lb [FTI page 21-22-32].
	
	IGNITION SYSTEM (DISTRIBUTOR)
Related Inspect/Check Spark Control System entry below [PBN].

Related Keep Distributor in Good Operating Condition and Adjusted to Specification entry in 30,000 Miles section [PBN].

Related Check Ignition Timing in Never section [PBN].
	Note: This is done with Distributor on car (engine running), but may have to take off car to correct problems [MECH].
Note: Electric ported vacuum switch effective in production with MSN 04510 [PPQR Powertrain Item 1].

*Note: During tuning of certain engines, especially new ones, lean or rich fuel/air mixtures can cause hot spots around 1300 degrees F, with potentially adverse effects to the header and possibly the engine. If you are not very careful, you will damage the Jet-Hot coating and possibly the engine. The coating will definitely turn dull and possibly flake off in excess of these temperatures. During this period we strongly recommend using a large floor fan to cool the entire engine and headers (or if available, use an old set first for tuning). Failure to take these precautions could result in permanent damage to the Jet-Hot coating. Ignition timing is critical to exhaust temperatures which are not reflected by the water temperature gauge. It is not unusual to see 190 degrees F on the water gauge when internal exhaust temperatures are exceeding 1300 degrees F. [Jet-Hot Coating Installation and Maintenance Tips, and Caution tag].

	MEDIUM [PBN].
	[15,000 PBN].
[FTI = 12,000 or 12 months].
	Keep Spark Control System in good operating condition and adjusted to specification [FTI page 23-01-02];

Inspect/Check Spark Control System (Inspect Vacuum Hoses, Inspect Electrical Leads, Check Thermal Switch (Adjust, repair, or replace as required)) [FTI].
	
	
	
	IGNITION SYSTEM (GENERAL)
Related (to Spark Control System) Check Distributor Advance & Retard, Cut-In Speed entry above [PBN].
	

	LOW [MECH].
	[15,000 PBN].
[FTI = 12,000 or 12 months (If Severe Service Operation* check spark plug wires resistance every 4 months or 4000 miles. Maintenance intervals given are based on the use of low-lead or unleaded gasoline. When using leaded gasoline or when operating for extended periods at low speeds, replace spark plugs at 8000 mile intervals.)]. 
	Check Spark Plug Wires Resistance [FTI].
	See FTI page 23-01-05 “Secondary (High Tension) Wires Resistance Test” [FTI].
	Spark Plug Wires Resistance:
Each wire should not exceed 1000 ohms per inch (do not puncture wires with a probe) [FTI page 23-01-05].
Wiping Secondary Wiring:
Use damp cloth [FTI page 23-01-12].
	
	IGNITION SYSTEM (SPARK PLUG WIRES)
Related Keep Distributor in Good Operating Condition (secondary wires) and Adjusted to Specification entry in 30,000 Miles section [PBN].
	*Note: Severe Service Operation is when operating your car under any of the following conditions: Extended periods of idling or low-speed operation, Outside temperature remains below + 10 degrees F for 60 days or more and most trips are less than 10 miles, In severe dust conditions [FTI].

	MEDIUM [PBN].
	[15,000 PBN].
[OM = 8000 or 8 months];

[FTI = 12,000 or 12 months for maximum efficiency (If Severe Service Operation* clean and regap spark plugs every 4 months or 4000 miles. Maintenance intervals given are based on the use of low-lead or unleaded gasoline. When using leaded gasoline or when operating for extended periods at low speeds, replace spark plugs at 8000 mile intervals.), or whenever plugs are removed].
	Check (examine plug, check the gap, and ensure they are efficient), and if Necessary, Replace Spark Plugs [OM pages 44, 47].

Examine the firing ends of Spark Plugs, Examine (replace as required) plug carefully for cracked or broken insulators, badly pitted electrodes, and other signs of failure [FTI page 23-01-11]. 

Service Spark Plugs (clean spark plug and insulation, adjust gap, performance test) [OM page 48];
Clean Spark Plugs and Set Gaps (check/clean the spark plug insulators and leads) [FTI page 53-04-02].
Inspect, Clean, and file the electrodes and gap the plugs [FTI page 23-01-05];
Clean area around each spark plug port, and dress the electrodes, and set the spark plug gap (All spark plugs, new or used, should have the gap checked and reset as required) [FTI page 23-01-10].
Correct Spark Plug Gap and Heat Range is very important to optimum Holley 600 Carburetor efficiency and performance [Holley 600** Carburetor Installation and Adjustment Instructions page 4].

Replace Spark Plugs [FTI page 52-00-02].
	See OM pages 47 “Spark Plug Check”, 48 “Spark Plug Servicing” [OM].
See FTI pages 53-04-02 “Clean Spark Plugs and Set Gaps”, 23-01-05 “Spark Plug Test”, 23-01-10 “Removal and Installation (Spark Plug Wire, Spark Plugs)”, 23-01-11 “Cleaning and Inspection (Spark Plugs)” [FTI].
See Attachment 2 “Pantera Tune Up Ideas (Changing The Plugs)” [WEB].
	Cleaning Spark Plugs:
Very fine wire brush and a compressed air line [OM page 48];
Sand Blast Cleaner (do not use the abrasive blast for a long time as it will erode insulator and electrodes) [FTI page 23-01-11].

Cleaning Spark Plug Port Area:
Compressed air [FTI page 23-01-10].

Dress Electrodes:
Use small file [FTI page 23-01-10].


	
	IGNITION SYSTEM (SPARK PLUGS)
	*Note: Severe Service Operation is when operating your car under any of the following conditions: Extended periods of idling or low-speed operation, Outside temperature remains below + 10 degrees F for 60 days or more and most trips are less than 10 miles, In severe dust conditions [FTI].

Note: previous owner replaced the original dual point distributor with electronic ignition (Mobelec breakerless CD ignition system) [PBN].

Note: Spark plugs should last 20,000 miles since have Electronic Ignition instead of Points (better spark), and no longer use leaded gas [MECH];

Plug life is 3 times longer with the Mobelec breakerless CD ignition system [PBN – Previous Owner].

**Note: I replaced carburetor with a Holley 600 [PBN].

	LOW [MECH].
	[15,000 PBN].
[FTI = 12,000 or 12 months].
	Lubricate Steering Arm Stops [FTI].

(My mechanic couldn’t find steering arm “stops” – is this a valid maintenance item for a Pantera? Maybe was standard Ford Car item inadvertently included in Pantera FTI info)
	See FTI page 13-01-01 “General Manual Steering Service (General Information)” [FTI].
	Steering Gear Mounting Bolts Torque:
20 ft-lbs [PSH Specs Section].

Tie Rod Ends Torque:
43 ft-lbs [PSH Specs Section].

Pinion Bearing Preload:
.002 - .005 Crush [PSH Specs Section].

Rack Yoke Clearance:
.002 -.005 [PSH Specs Section]. 
(do these 4PSH Specs Section  things directly above apply to this maint item, and if so are they maint info or repair info?)
	
	STEERING (component?)
Related Check Steering Boots entry in 10,000 Miles section [PBN].

Related Check/Lube Steering Linkage entry below [PBN].
	Note: This is not the same thing as checking steering boots and check/lubing steering linkage [MECH].  

	MEDIUM [PBN].
(should be HIGH for safety?)
	[15,000/30,000* PBN].
[FTI = Poor ride and handling characteristics or abnormal tire wear – pg 52-00-01;
Check at 12,000 or 12 months, Lubricate at 36,000 or 36 months – pg 52-00-03].
	Check/Lubricate* Steering Linkage [FTI pg 52-00-01 & 03];

Steering Linkage – Abnormal Looseness or Damaged Seals [FTI pg 52-00-03];
Check Steering Control (wheel return from both directions, steering effort required/inconsistent effort in different directions, harshness, noise, wander, or freeplay; if steering is exceptionally stiff check steering effort) [FTI pg 53-02-01];

Steering Gear Adjustment (steering wheel free play, lack of precision, steering wander) [PSH page 33].

Steering Box Lube* ** ****Level [PITI Group 52 Article 1].
Steering Gear Tie rods should articulate freely in any direction without being so slack as to fall under their own weight (check that the tie rod shank is not bent and that the portion immediately behind the head is not bruised; check spherical seatings for signs of wear or fretting) (is this maint or repair?) [PSH page 34];
Steering Gear Rack Support Yoke should not bind in the housing, and no excessive side clearance should be present (is this maint or repair?) [PSH page 35];
Examine Steering Gear Pinion (wipe clean the pinion shaft to prevent damage to the seal) – examine pinion teeth for signs of wear and chipping and check carefully for signs of cracking towards the end of the teeth (pinion teeth may have been cracked without actually chipping), check that the ball and the ball cups are not worn or pitted (is this maint or repair?)  [PSH page 35];
Check Steering Gear Rack bearing and support for signs of scoring or excessive wear, check the flanks of the teeth for wear and also for bruising, check that the threaded ends of the rack are in good condition and ensure that no burrs have been raised near the keyways (is this maint or repair?) [PSH page 35];
Carefully examine the steering gear pinion shaft seal lip for chipping or damage (is this maint or repair?) [PSH page 35];
Examine Steering Gear Rack Support Bush for wear (as proved by sideways movement of rack at end remote from the pinion (is this maint or repair?) [PSH page 35].
Check the Coupling Bolt Connecting the Steering Shaft to the Rack Pinion [POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”].
	See FTI pages 53-02-01 “Check Steering Control”, 13-01-01 “General Manual Steering Service (General Information)” [FTI].
See PSH pages 33 “Symptoms of Need for Adjustment (of Steering Gear)”, 34 “Checking for Wear and Damage and Dismantling (of Steering Gear)", 36 “Rebuilding and Adjustment (of Steering Gear)” [PSH].
See PITI Group 13 Article #1 “Rack & Pinion Maintenance” (way to top up oil level without taking the rack & pinion assembly out of the car, pages 7 & 8), Group 13 Article #3 “Steering Play” (way to fill rack without pulling it out of the car, page 4) [PITI].
See POCA NL Apr 2002 “The Five Most Neglected Maintenance Areas in your Pantera (When’s the last time you checked the coupling bolt connecting the steering shaft to the rack pinion)” - Attachment 23 “POCANLapr2002etc” [POCA NL].

See Attachment 4 “Maintenance and Safety Inspections* (Steering Rack***)” [WEB].

(Some stuff in this row’s entry is similar/duplicate of steering boots entry in 10,000 mile section – need to take duplicate stuff out of whichever entry it doesn’t belong in. Which entry does it not belong in – i.e.,10,000 mile entry for boots/bellows stuff or this entry for rest of rack stuff?)
	Steering Gear Lubricant:
SAE 90 E.P. Gear Oil [FTI];
SAE 90 oil (extreme pressure type), Grease must not be used as a lubricant [PSH page 37];

Extreme Pressure 90 wt gear oil [PITI Group 13 Article #3].

Steering Gear Oil Capacity:
1/3 pint + 10% (this amount should not be exceeded as overfilling may cause the bellows to burst or be forced off the main housing) [PSH page 37];

1/3rd pint plus 10% [PITI Group 13 Article #3].

Steering Gear Adjustment:
See specs etc in PSH page 36 “Rebuilding and Adjustment (of steering gear)” [PSH].

Effort Required to Rotate Steering Wheel (steering arms disconnected):
1-3/4 to 2 lbs [FTI page 53-02-01].

Steering Gear Mounting Bolts Torque:
20 ft-lbs [PSH Specs Section].

Tie Rod Ends Torque:
43 ft-lbs [PSH Specs Section].

Pinion Bearing Preload:
.002 - .005 Crush [PSH Specs Section].

Rack Yoke Clearance:
.002 -.005 [PSH Specs Section]. 
(do these 4PSH Specs Section  things directly above apply to this maint item, and if so are they maint info or repair info?)

8mm Bolt Fastening Steering Shaft-To-Rack Coupling Torque:

24 inch-pounds***** (this would be an excellent place for a couple of drops of red Lock-Tite before tightening) [POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”].
	
	STEERING (STEERING GEAR)
Related Road Test (e.g., driving/steering control check) entry in 10,000 Miles section [PBN].

Related Lubricate Steering Arm Stops entry above [PBN].

Related Steering Mechanism item in DOT Annual Inspection Renewal in Yearly section [PBN].


	*Note: Check at 15,000 miles, Lubricate at 30,000 miles [PBN].

Note: Steering Gear and Steering Box lubing is same thing (this is the box on the steering rack – rarely (if ever) needs to be checked) [MECH].

**Note: Three-tenths of a pint of SAE 90 oil is put into the steering gear assembly during manufacture, and further lubrication is not normally required [FTI page 13-01-01].

***Note: I replaced the plastic steering rack bushing with a brass one from Hall Pantera [PBN].

****Note: Most Pantera steering racks have no oil left in them due to defective boots and seepage [PITI Group 13 Article #3].
*****Note: Overtorquing the bolt will create exactly the scenario you are trying to avoid (bolt loosens or snaps, the shaft and steering wheel can become disconnected from the rack, leaving you with no steering at all) [POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”].


	HIGH [MECH].
	[15,000/30,000* PBN].
[OM = check at 12,000 or 12 months];

[FTI = At regular inspection intervals (check the bearing adjustment) – page 11-02-02;
Adjust the front wheel bearings if the wheel is loose on the spindle or if the wheel does not rotate freely – page 11-10-01];

[TSB = 4000*** miles (check) - Bulletin 5 Article #28].
[FTI = Clean/Repack at 24,000 or 24 months – page 52-00-03;
Whenever the hubs are removed or at the mileage/time periods indicated in the maintenance schedule (clean, inspect, and lubricate front hubs and bearings) – page 11-02-03].
[FTI = When the hub is removed (install new hub grease seals) – page 11-02-03].
	Check/Clean-Repack* Front Wheel Bearings: Check, and if Necessary, Adjust and Lubricate Front Wheel Bearings [OM pg 45 (Note: OM pg 35 says to lube them on this frequency, not “if necessary”)].

Check Front Wheel Bearings [TSB Bulletin 5 Article #28];

Check** **** Front Wheel Bearing Adjustment Nuts to See if Locked in Position Securely [PITI Group 14 Article # 1].
Clean & Repack Front Wheel Bearings [FTI page 52-00-03];

Repack and Adjust Front Wheel Bearings [FTI page 53-01-02].
Clean, Inspect, and Lubricate Front Hubs and Bearings [FTI page 11-02-03, 11-10-02].
Install new hub grease seals [FTI page 11-02-03].
Wheel hub nuts**** should be inspected and tightened to specification, Keep the wheels and hubs clean, Check for damage that would affect the runout of the wheels, Inspect the wheel rims for chips that could let air leak from the tires [FTI page 11-02-03].

	See OM pages 56/57/58 “Changing a Wheel” [OM].

See FTI pages 53-01-02 “Repack and Adjust Front Wheel Bearings”, 11-02-02 “Front Wheel Bearing”, 11-10-01 “Front Wheel Bearing Adjustment”, 11-02-02 “Removal and Installation (wheels and tires)”, 11-10-02 “Front Wheel Grease Seal and Bearing Removal, Installation, and/or Repacking”, 11-02-03 “Wheel Inspection (clean, inspect, and lubricate front hubs and bearings)”, 53-05-01 “Torque Wheel Nuts”, 11-02-01 “Hoisting” [FTI].
See PITI Group 14 Article # 1 “Front Wheel Bearings”, PITI Group 14 Article #1 “Front Wheel Bearings” [PITI].

See TSB Bulletin 7 Article # 56 “Care of Magnesium Wheels” [TSB].
See PPQR Chassis Item 4 “Wheel Bearings” [PPQR].
	Front Wheel Bearings Lubricant:
Lithium based grease Ford Part No. C1AZ-19590-B [FTI page 11-10-02];
Top Quality Wheel Bearing Grease [PITI Group 14 Article #1 page 2].

Front Wheel Bearing Adjusting Nut Torque:

See FTI Part 11-10 Figure 1 “Front Wheel Bearing Adjustment” [FTI page 11-10-01].

Wheel Installation:

Apply light coating of protective grease between the hub and wheel [FTI page 11-02-02];
Water resistant grease should be applied to the inside faces of the wheels and hubs, both front and rear, to facilitate their removal [TSB Bulletin 7 Article # 56].

Wheel Nuts Torque (alternately and evenly): 43 to 58 ft-lb [FTI page 53-05-01, PSH Specs Section].

See PSH Specs Section “Front Suspension” [PSH] (do these specs apply to this item, and if they do are they maint or repair related?).
Front Wheel Bearing Seals (size/dimension):

44.4-63.6-7.9 (Corteco A1 CFW BAUD35L) [MECH]. (corteco etc is brand name?)
	
	WHEELS AND TIRES (FRONT WHEEL BEARING)
Related Check Rear Wheel Bearings for Free Play entry below [PBN].
	*Note: Check at 15,000 miles, Clean/Repack at 30,000 miles [PBN]. 

Note: Reason rear wheel bearings not mentioned is they’re encased/sealed and not serviceable (can only replace them, not repack) [MECH].
Note: “Repacking” is taking out old grease and putting in new grease [MECH].

Note: Wheel hub is the part (connected to spindle) the wheel bolts onto via the lug nuts [MECH].

Note: Hub nuts and axle nuts and bearing adjustment nuts are same thing (called different depending on whether front or back), and are not the same thing as the lug nuts[MECH].

Note: Front wheel bearings don’t need the special rear axle nut socket wrench tool like rear wheel bearings do [MECH].
**Note: Is problem on all cars but the latest “L” models [PITI Group 14 Article # 1].

***Note: Assume was a one time thing at first 4000 miles of car [PBN].
****Note: Previous owner said need to “check the torque of the front axle nuts regularly (even with the cotter pin they tend to get loose which can throw off the alignment and cause excessive tire wear) [PBN].

	HIGH [MECH].
	[15,000* PBN].
[PITI = Now (check for free play) - Group 11 Article #2].

[PITI = Regular basis (provide supplemental lubrication to rear wheel bearings, if single seal bearing) – Group 14 Article #7].
[FTI = When the hub is removed (install new hub grease seals) – page 11-02-03]. 
	Check Rear Wheel Bearings for Free Play [PITI Group 11 Article #2];
Check Rear Wheel Bearing for Play (there should be NONE) (replace axle spacer if scored, square the bearing spacer and drive flange if scored, replace flange/axle or both as necessary if there is rotational play in the splines of the drive axle to the flange, replace axle if grooved, wash out the grease that is similar to Vaseline and repack**) (is stuff in “( )” is repair after do inspection so delete off this list?) [PITI Group 14 Article #10].

Check Rear Wheel Bearings for Deterioration of Rubber Seal on Inside of the Inner Bearing [PITI Group 14 Article #2].

Provide Rear Wheel Bearing Supplemental Lubrication (if single seal bearing) [PITI Group 14 Article #7].
Install new hub grease seals [FTI page 11-02-03].

Wheel hub nuts*** should be inspected and tightened to specification, Keep the wheels and hubs clean, Check for damage that would affect the runout of the wheels, Inspect the wheel rims for chips that could let air leak from the tires [FTI page 11-02-03].

(assume have to remove rear wheels to do this check/lube – if not delete the removing wheels related info (or not to do it only if have to remove wheel for some reason)
	See OM pages 56/57/58 “Changing a Wheel” [OM].

See PITI Group 11 Article #2 “Rear Wheel Bearings”, Group 14 Article #2 “Rear Wheel Bearings”, Group 14 Article #4 “Rear Wheel Bearing Replacement”, Group 14 Article #5 “Addendum to Rear Wheel Bearing Replacement Article Group 14, No. 4”, Group 14 Article #10 “Rear Wheel Bearing Looseness” [PITI].
See FTI pages 11-11-01 “Removal and Installation (Rear Wheel Bearing)”, 11-02-02 “Removal and Installation (wheels and tires)”, 53-05-01 “Torque Wheel Nuts”, 11-02-01 “Hoisting” [FTI].

See TSB Bulletin 7 Article # 56 “Care of Magnesium Wheels” [TSB].

See PITI Group 14 Article #8 “Rear Wheel Bearing Stub Shaft Nut Torque” [PITI].
See PPQR Chassis Item 4 “Wheel Bearings” [PPQR]. (does this apply to rear wheels?) 
	Rear Wheel Bearing Repack** ****:
High quality wheel bearing grease [PITI Group 14 Article #10]. 

Retaining Nut on Rod into Lower Arm of Vertical Suspension Support Torque:
95 ft-lbs [PITI Group 14 Article #4].

Retaining Nut on Ball Joint to Vertical Suspension Support Torque:
40 to 45 ft-lbs [PITI Group 14 Article #4].

Shaft, Rotor, and Spindle Assembly to U-Joint Flange Bolts Torque:
50 ft-lbs [PITI Group 14 Article #4].

Half Shaft Flange Bolts Torque:
50 ft-lbs [PBN – Hall Pantera U-Joint Instructions (previous owner replaced with this)].

Caliper Assembly to the Spindle Bolts Torque:
35-40 ft-lbs [PITI Group 14 Article #4].

Caliper Mounting Bolt Torque:
36-44 ft-lbs [PSH Specs Section]. 

Rear Axle Wheel Bearing Retaining Nut Torque:
275 ft-lbs (requires a special torque wrench and special socket***** Ford Part No. T72 D 4851 – NOT a Hammer and Chisel) [PITI Group 14 Article #8];

275-300 ft lbs (cannot do this with a hammer and chisel or an impact wrench) (use Locktite with discretion – someday you will need to disassemble this unit) [PITI Group 14 Article #10].

Wheel Nuts Torque (alternately and evenly):
43 to 58 ft-lb [FTI page 53-05-01, PSH Specs Section].

Wheel Installation:

Apply light coating of protective grease between the hub and wheel [FTI page 11-02-02];
Water resistant grease should be applied to the inside faces of the wheels and hubs, both front and rear, to facilitate their removal [TSB Bulletin 7 Article # 56].

See PSH Specs Section  “Rear Suspension” [PSH] (do these specs apply to this item, and if they do are they maint or repair related?).
	
	WHEELS AND TIRES (REAR WHEEL BEARING)
Related Check/Clean-Repack Front Wheel Bearings entry above [PBN].

----------------------------

****** Addition (There wasn’t room for this in Notes column -PBN): 

Note: The left and right axle halves may have been reversed (solid shaft portion of the half shaft near the transaxle and the sleeve portion toward the wheel) in order to put the “Mind Train Big Throats Exhaust System” on [PBN- Mind Train Enterprises Big Throats Installation Instructions].
*****Note: I have this special rear axle nut socket wrench tool (got from previous owner) [PBN].


	*Note: Assume need to do this on same frequency as check front wheel bearings [PBN]. 
Note: When selecting replacement rear wheel bearings for your Pantera, they must be double sealed bearings, unless you intend to provide supplemental lubrication on a regular basis in which case a single seal will do [PITI Group 14 Article #7] (are my rear bearings double or single sealed? - note previous owner had one rear bearing replaced [PBN]).

Note: “Repacking” is taking out old grease and putting in new grease [MECH].

Note: Wheel hub is the part (connected to spindle) the wheel bolts onto via the lug nuts [MECH].

Note: Hub nuts and axle nuts and bearing adjustment nuts are same thing (called different depending on whether front or back) , and are not the same thing as the lug nuts[MECH].

**Note: Don’t recommend leaving the inner seals out and pump the whole upright full of grease because this could lead to well lubricated brake discs when hot [PITI Group 14 Article #10].
***Note: Previous owner said “the rear axle nuts should be checked for proper torque fairly regularly” [PBN].

****Note: Reason rear wheel bearings not indicated (in OM, FTI, etc.) to be cleaned/repacked like front wheel bearings (see front wheel bearing entry above) is they’re encased/sealed and not serviceable (can only replace them, not repack)  - they will make noise when they start to go bad and entire unit needs replacing [MECH].
See ******Addition [PBN].

	
	Every 20,000 Miles
	
	
	
	
	
	

	VARIES [PBN].
	[20,000 PBN (since car already has over 32,000 miles)].
[OM = 4000 and 16,000 and 32,000, or 4 and 16 and 32 months];

[TSB = 4000* miles - Bulletin 5 Article #28].
	Tighten All Fasteners [OM, TSB Bulletin 5 Article #28]. 
	See PSH page 3 “Interior – Service Accessibility (Engine Accessibility)” [PSH].
See Attachment 15 “The Firewall Cover” [WEB].
	
	
	CAR & BODY?
	Does something specify somewhere what “all fasteners” are (OM doesn’t)? 
*Note: Assume was a one time thing at first 4000 miles of car [PBN].

	LOW [PBN].
	[20,000 PBN].
[OM = Occasionally];

[FTI = High effort required to swing doors or audible squeaks (Item should be checked periodically and service performed when required) – page 52-00-01;
8000 or 8 months – pg 52-00-03].

[FTI = Upper Weatherstrips at every regular lubrication period – pg 44-01-01].
	Lubricate Deck Lid and Door Hinges and Locks [OM];

Lubricate Door and Hood Hinges and Checks  [FTI – pg 52-00-01];

Lubricate All Lock Cylinders, Deck Lid Hinges and Lock, Hood Hinges and Hood Latch [FTI – pg 52-00-03].
Lubricate Door Window Weatherstrips [FTI page 44-01-01].
	See FTI page 53-01-01 “Hood Hinges”, “Lubricate Lock Cylinders”, “Lubricate Door Hinges”, “Lubricate Rear Deck Lid Hinge Pivots”, 44-01-01 “Doors, Hood, Luggage Compartment – General Service (General Information)” [FTI].


	Body Hinges, Hood, Latch, and Auxiliary Catch Lubricant:
Ford Polyethylene Grease (Ford Part No. C4AZ-19584-B, Ford Specification ESB-M1C106-B) [FTI page 53-01-03].

Door Hinges Lubricant:
Polyethylene Grease [FTI page 53-01-01];

Polyethylene Grease (Ford Part No. C4AZ-195841-B) – even coat to the hinge pivot points [FTI page 44-01-01].

Hood Hinges Lubricant:
Polyethylene Grease [FTI page 53-01-01].

Rear Deck Lid Hinge Pivots: Polyethylene lubricant [FTI page 53-01-01].

Lock Cylinders Lubricant:
Lock Lubricant (Ford Part No. B4A-19587-A) [FTI page 53-01-01, 44-01-01];
Ford Lock Lubricant (Ford Part No. B4A-19587-A, Ford Specification ESB-M2C20-A) [FTI page 53-01-03].

Door Window Weatherstrips Lubricant:
Silicone Lubricant (Ford Part No. COAZ-19553-A (jelly) and COAZ-19553-C (spray)) [FTI page 44-01-01].
	
	DOORS, HOOD, AND LUGGAGE COMPARTMENT (GENERAL)
Related Doors/Decks etc Operation Check entry in 40,000 Miles section [PBN].

Related Lubricate the Window Glass Mechanism entry 40,000 Miles section [PBN].
	Note: Assume “Auxiliary Catch” is same as “Checks” [PBN].

Note: I replaced my rear deck lid support struts with “extra husky” deck lid shocks from Pantera International [PBN].

	HIGH [MECH].
	[20,000* PBN].
	Check and Adjust Valve** Clearance [FTI].
	See FTI pages 53-04-02 “Check and Adjust Valve Clearance”, 21-01-03 “Hydraulic Valve Lifter, 21-22-02 “Adjustments (Valve Clearance – Hydraulic Valve Lifters)” [FTI].
Is this a valid maintenance item? (need to incorporate other info from those referenced sections if this is a valid maintenance item)
	
	
	ENGINE (VALVES)
	*Do this whenever do a tune up (20,000 miles) [MECH].

Need to confirm this is OK frequency) 
Note: When engine rebuilt by Holman Moody at 80,000 miles they put in hydraulic (not solid) lifters [PBN].

Note: I replaced stock valve covers with aftermarket DeTomaso script valve covers [PBN].

**Note: Checking/adjusting valve clearance (can do by taking valve covers off) is only if have solid (not hydraulic) lifters – if have hydraulic lifters once set they stay OK [MECH - Steve and PPC (Nevada)]. Then why does FTI refer to checking/adjusting hydraulic lifters – maybe isn’t a maintenance item in FTI but rather a repair type item?

	HIGH* [PBN].
	[20,000** PBN].
(see red text note in lube angle drive in 50,000 miles section)
	Lube Speedometer Cable [FTI];

Check and Maintain the Lubrication* on the Speedo Cable [PITI Group 16 Article #11].
	
	Speedometer Cable Lubricant:
Ford Speedometer Cable Lube (Ford Part No. B5AZ-19581-A, Ford Specification ESF-M1C135-A) [FTI page 53-01-03].
	
	INSTRUMENTS, CLUSTERS, AND CONTROLS  (SPEEDOMETER);
CLUTCH AND TRANSAXLE (TRANSAXLE)

Related Lubricate the Transaxle to Speedo Cable Angle Drive entry in 50,000 Miles section [PBN].
	*Note: Lubrication is necessary to prevent disastrous and catastrophic damage to the transaxle (high drag or seizure of the cable can cause the steel speedo driven gear to shear and fall into the bottom of the ZF, jamming in the gears and severely damaging the transaxle including breaking the main housing)  [PITI Group 16 Article #11].

**Note: I replaced my speedometer cable at 85,000 miles [PBN].

	
	Every 30,000 Miles
	
	
	
	
	
	

	HIGH [PBN].
	[30,000 PBN].
[FTI = 24,000 or 24 months – page 52-00-03;

Orange Brake Wear Warning Light* glows when brakes are applied with the ignition switch in the On position - page 33-06-03];

[TSB = 4000***** miles - Bulletin 5 Article #28].
	Inspect* Brake Pads [FTI page 52-00-03];

Check* Condition of Disk Brake Pads [FTI page 53-05-01];

Check Brake Pad Wear [TSB Bulletin 5 Article #28].

The front pads have become worn and should be replaced (if Orange Brake Wear Warning Light* glows when brakes are applied with the ignition switch in the On position) [FTI page 33-06-03].

Before Installation of new pads clean the pilot surfaces in the caliper opening (do not use tools with sharp edges), check protective boots and rotary rings for correct fit (damaged, hard or brittle protective boots must be replaced) [PSH page 40];

Clean*** pins and pilot surfaces of caliper and inspect for excessive wear or damage, check*** protective boots and rotary rings for damage (replace if necessary) [FTI page 12-10-01]. 

Clean**** Hub and Rotor Assembly, Check**** for Lateral Runout, Adjust**** Wheel Bearings [FTI page 12-10-02].

Machine (refinish) the disc brake rotors (if needed) [TSB Bulletin 1 Article #2].
	See OM pages 52 “Front Brake Pads Replacement”, 53 “Rear Brake Pads Replacement” [OM].
See FTI pages 53-05-01 “Check Condition of Disc Brake Pads”, 53-05-01 “Torque Wheel Nuts**”, 12-01-02 “Testing (Brake System Tests, & Brake Warning Light sections)”, 12-01-07 “Cleaning and Inspection (Brake System)”, 12-10-01 “Removal and Installation (Front Brake Pads, Disc Brake Rotor)”, 12-11-01 “Removal and Installation ((Rear) Brake Pads)”, 12-11-02 “Removal and Installation ((Rear) Disc Brake Rotor, Caliper)” [FTI].
See PSH pages 39 “Front Brake Pad Replacement”, 41 “Rear Brake Pad Replacement” [PSH].

See TSB Bulletin 7 Article # 56 “Care of Magnesium Wheels”, Bulletin 1 Article #2 “Brake Rotor Refinishing” [TSB].
	Replace Brake Pads:
If they are 3/32-inch or less in thickness [FTI page 12-01-07];
When the friction material (lining thickness) is worn down to .08 inches [PSH pages 39 & 41];
Min. Brake Pad Lining Thickness Before Replacement 5/64 In [PSH Specs Section]. 

Replace Rear Brake Pads:
When friction material is worn down to .110 inch [OM page 54];
If 0.080 inch or less in thickness [FTI page 53-05-01].
(need to determine which is best value to use, and bold it)
Replacing Pads: Use only Girling specified linings [PSH page 40].

Brake Pad Renewal:

Should be carried out on both brake units of the same axle, or better still, on all brake units [OM page 54].

Cleaning Pins and Pilot Surfaces of Caliper:
Do not use sharp edge tools [FTI page 12-10-01].

Caliper bolts torque:
50-55 ft-lb [FTI page 12-10-01].

Caliper Mounting Bolt Torque:

36-44 ft-lbs [PSH Specs Section].

Brake Caliper Retaining Screw (bolt) Torque (ft-lbs):
58 [OM page 52, PSH page 41].

Run-out:
.004 - .006 Ins (permissible range) [PSH Specs Section];

Front brake lateral run-out of the faces must not exceed .004 inches [PSH page 39];

Maximum lateral runout of the disc brake rotor (measured with a dial indicator mounted on the wheel hub) must not exceed 0.008 inches (0.2mm) near the outer edge of the disc brake rotor [TSB Bulletin 1 Article #2].
(need to determine which is best value to use, and bold it)
Maximum Values of Brake Rotor Refinishing Thickness Reduction:
See table in TSB Bulletin 1 Article #2 [TSB].

Disc replacement:

Is not necessary if its only lightly scored, only necessary in event of major surface damage [PSH page 39].

See ****** Addition [PBN].
	----------------------

****** Addition (There wasn’t room for this in specs column -PBN): 

Wheel Nuts Torque (alternately and evenly)**:
43 to 58 ft-lb [FTI page 53-05-01, PSH Specs Section].

Wheel Installation**:

Apply light coating of protective grease between the hub and wheel [FTI page 11-02-02];
Water resistant grease should be applied to the inside faces of the wheels and hubs, both front and rear, to facilitate their removal [TSB Bulletin 7 Article # 56].
	BRAKES (BRAKE PADS, DISC BRAKE ROTOR)
Related Foot Brake item in DOT Annual Inspection Renewal entry in Yearly section (do they check pads in annual renewal? – if not delete cross refs) [PBN].

Related Brake Operation Check/Correct entry in Yearly section [PBN].
	*Note: Have a front brake pads wear limit warning light on dash instrument panel (indicates low amount of friction material, replace the front pads when the light comes on) [OM pages 16, 54]; A dash mounted Brake Pad-Wear Warning Light will come on indicating the front brake pads have worn down to 3/32-inch (0.100 inch) and need replacing [FTI page 12-01-07, 53-05-01].
Note: Don’t need to take wheel hub off to do this [MECH]. 
**Note: Only if take wheels off for some reason [PBN].

***Note: Only if remove brake pads [PBN].

****Note: Only if remove disc brake rotor [PBN].

*****Note: Assume was a one time thing at first 4000 miles of car [PBN].

NOTE: IF FRONT DRIVERS WHEEL SQUEAK WHEN BRAKING (I think is due to dirt on pad or rotor) CONTINUES AFTER CHANGE BRAKE PADS, HAVE MECHANIC (STEVE) CHECK IT OUT [PBN – TEMP].

	LOW [PBN].
	[30,000 PBN].
[FTI = 24,000 or 24 months]
	Torque Intake Manifold Bolts [FTI page 52-00-02];

Tighten Intake Manifold Bolts [FTI page 53-04-02].
	See FTI page 53-04-02 “Tighten Intake Manifold Bolts” [FTI].
	Intake Manifold Bolts Torque Limit (Ft-Lb):
21-25 (5/16 bolt), 27-33 (3/8 Bolt), 6-9 (1/4 Bolt) [FTI page 21-22-32]. 
	
	ENGINE (INTAKE MANIFOLD)
	Note: I replaced intake manifold with an Edelbrock Performer 351-4V manifold [PBN].

	MEDIUM [PBN].
	[30,000 PBN].

[WEB = Stock*** chains are considered worn with maybe 20,000 miles on them, only last about 30,000 miles (and at 30,000 miles they’re toast) – Attachment 19a “Timing Chain”].
	Check Timing Chain Deflection (if deflection exceeds specifications, replace* ** the timing chain and sprockets) [FTI page 21-01-06];
Determine if your timing chain needs to be replaced* ** (measure the slack in the chain) [POCA NL Feb 1991 pages 6 & 7 (Attachment 19b)].

(Why isn’t this listed as a routine maintenance thing in FTI/OM etc? – not a valid routine maintenance item? If is valid, should you inspect it on one frequency and replace it on another?)
	See FTI page 21-01-05 “Timing Chain Deflection” [FTI].
See POCA NL Feb 1991 pages 6 & 7 “Replacing the Pantera Timing Chain” (Attachment 19b) [POCA NL].
	Timing Chain Deflection (Maximum):
0.500 [FTI page 21-22-30].
Timing Chain Freeplay:

A new chain and gear set will have no freeplay between the crank and the cam [POCA NL Feb 1991 pages 6 & 7 (Attachment 19b)].

Timing Chain***:

Ford and the aftermarket both offer a double-roller timing chain that is stronger, much more durable and smoother running, but slightly noisier than the standard (stock) chain. A variant, the true-roller chain is built with an extra bearing-tube around each link-pin so the chain literally “rolls” into engagement on its sprocket teeth. Roller chain sprockets have multiple keyways so cam timing can be adjusted, too. [POCA NL Nov 2002 – Attachment 27 “POCANLnov2002etc”].
	
	ENGINE (TIMING CHAIN AND SPROCKETS)

Related Check Coolant System Hoses** & Clamps entry in 15,000 Miles section [PBN].
Related Check All Drive Belts entry in 5000 Miles section [PBN].

Related Bakers Dozen Engine Upgrades (item 4, timing chain) entry in When Engine Removed section [PBN].
	*Note: Replacement** CAN be done without removing the engine or dropping the oil pan – See POCA NL Feb 1991 pages 6 & 7 (Attachment 19b) [POCA NL].
**Note: While the crank damper/pulley and water pump is out, it would be easier to check or change those hard-to-get-at water hoses [POCA NL Feb 1991 pages 6 & 7 (Attachment 19b)].

***Note: The stock timing chain is known as a “silent chain”, made up of hundreds of tiny pieces of steel pinned together. All these links wear pretty rapidly, as the 351-C has enormous valves that weigh a bunch. The silent chain is not dependable at continuos high rpms either. [POCA NL Nov 2002 – Attachment 27 “POCANLnov2002etc”].

	LOW [PBN].
	[30,000 PBN].
[OM = 4000*];

[TSB = 4000* miles - Bulletin 5 Article #28].
	Tighten Exhaust Manifold Bolts Adjustment [OM];

Check Exhaust System (tightness of manifold-to-muffler inlet bolts) [FTI];

Tighten exhaust manifold bolts [TSB Bulletin 5 Article #28].
	See FTI page 53-05-01 “Check Exhaust System” [FTI].
	Exhaust Manifold Bolts Torque Limit (Ft-Lb):
12-22 [FTI page 21-22-32].
	
	EXHAUST SYSTEM (EXHAUST MANIFOLD);

ENGINE (EXHAUST MANIFOLD)
Related Check Exhaust System Supports entry below [PBN].

Related General Exhaust System check below [PBN].
	*Note: Assume was a one time thing at first 4000 miles of car [PBN].

Assume need to do this on very infrequent schedule – is 30,000 miles too often? 

Note: Previous owner replaced original exhaust system (headers, manifolds, tailpipes and mufflers) with “Mind-Train Enterprises “Big Throats” Exhaust System” [PBN].

	LOW [PBN].
	[30,000* PBN].
	Check Exhaust System Supports (all supports, brackets, and flange joints for damage and/or leaks, replace any hangers that are damaged) [FTI].
	See FTI page 53-05-01 “Check Exhaust System Supports” [FTI].
See TSB Bulletin 14 Article #109 “New Muffler Support Strap” [TSB].
	Muffler Support Strap:
Ford Part No. D46Y-5260-A (new reinforced rubber) [TSB Bulletin 14 Article #109].
	
	EXHAUST SYSTEM (GENERAL)
Related Tighten Exhaust Manifold Bolts entry above [PBN].

Related Exhaust System Check (do they check this supports stuff in annual renewal? – if so add cross refs) in Annual DOT Inspection Renewal entry in Yearly section [PBN].

Related General Exhaust System Check below [PBN].
	*Note: See related Tighten Exhaust Manifold bolts entry above, probably should do at same time, which is why I picked 30,000 miles [PBN].

Note: Previous owner replaced original exhaust system (headers, manifolds, tailpipes and mufflers) with “Mind-Train Enterprises “Big Throats” Exhaust System” [PBN].

	LOW [PBN].
	[30,000* PBN].
	General Exhaust System Check: Check to see that the  Exhaust System is free of leaks, binding, grounding, and excessive vibrations (these conditions usually caused by loose or broken insulators, brackets, or pipes) – if any of these conditions exist, check exhaust system components and their alignment (align or replace as necessary to maintain the specified clearances) [FTI page 26-01-01].
Inspect brackets and insulators for cracks and stripped or badly corroded bolt threads (replace if damaged or badly corroded) [FTI page 26-01-01]. (does this belong in exhaust supports entry above instead?)
Inspect the inlet pipes, outlet pipes, and mufflers for cracked joints, broken welds, and corrosion damage that would result in a leaking exhaust system (replace as needed) [FTI page 26-01-01,].
	See FTI page 26-01-01 “General Exhaust System Service (Description)” [FTI].
	
	
	EXHAUST SYSTEM (GENERAL)
Related Exhaust System item in Annual DOT Inspection Renewal entry in Yearly section [PBN].

Related Tighten Exhaust Manifold Bolts entry above [PBN].

Related Check Exhaust System Supports entry above [PBN].
Related Underbody Protection (rust and corrosion) Check in Yearly section [PBN].
	*Note: See related Tighten Exhaust Manifold bolts entry above, probably should do at same time, which is why I picked 30,000 miles [PBN].

Note: Previous owner replaced original exhaust system (headers, manifolds, tailpipes and mufflers) with “Mind-Train Enterprises “Big Throats” Exhaust System” [PBN].

Note: Previous owner removed vacuum smog control stuff [PBN]. 

	LOW [PBN].
	[30,000 PBN].
[FTI = 24,000 or 24 months].
	Inspect (adjust, repair, or replace as required) Evaporative Emission Canister [FTI].
	
	
	
	FUEL SYSTEM (CARBON CANNISTER)
Related* Catalytic Converter Tampering Inspection item in Annual DOT Inspection Renewal entry in Yearly section [PBN].
	*Note: “Catalytic Converter” (in Annual Inspection Renewal entry in Yearly section) is not the same thing as “Evaporative Emission Canister”, but is similar in that it is for emissions control [MECH].

	MEDIUM [MECH].
	[30,000 PBN].
[FTI = 24,000 or 24 months].
	Inspect (adjust, repair, or replace as required) Distributor Cap & Rotor [FTI];

Inspect Distributor Cap for cracks, burned contacts, broken carbon button, carbon tracks, or dirt or corrosion in the sockets (replace the cap if damaged) [FTI page 23-01-12].
Clean Distributor Cap [FTI page 53-04-02].

Inspect Rotor for breaks, cracks, carbon tracks, or burning (replace rotor if corroded or damaged) [FTI page 23-01-12].
	See FTI page 23-10-03 “Removal and Installation (Distributor)” [FTI];

See Attachment 2 “Pantera Tune Up Ideas (Distributor Cap and Rotor)” [WEB].
	Cleaning Distributor Cap and Rotor:
Soft bristle brush and mild cleaning solvent or mineral spirits, dry cap with compressed air [FTI page 23-01-12].
	
	IGNITION SYSTEM (DISTRIBUTOR CAP, DISTRIBUTOR ROTOR)
Related Lubricate Distributor Bearing entry below [PBN].

Related Keep Distributor in Good Operating Condition and Adjusted to Specification entry below [PBN].

Related Check/Adjust Distributor Points/Gap in Never section [PBN].
	Note: I still have to do this even though previous owner replaced the original dual point distributor with electronic ignition (Mobelec breakerless CD ignition system) [MECH]. 

	MEDIUM [PBN].
	[30,000* PBN].
	Keep Distributor in good operating condition*** and adjusted to specification [FTI page 23-01-02];

Inspect all distributor electrical wiring for fraying, breaks, etc. (replace any that is not in good condition) [FTI page 23-01-12];
Check Distributor Secondary wiring for breaks and cracked insulation, inspect the terminals and boots for looseness or corrosion (replace any wires that are not in good condition) [FTI page 23-01-12].
Check the Distributor base for cracks or other damage [FTI page 23-01-12].
Check the distributor diaphragm housing, bracket, and rod for damage, test diaphragm for leakage (replace all defective parts) [FTI page 23-01-12].

Inspect the breaker plate assembly** for signs of distortion, wear, or damage (replace the breaker plate assembly if it is damaged) [FTI page 23-01-11].
	See FTI pages 23-01-11 “Cleaning and Inspection (Distributor)”, 23-01-12 “Secondary Wiring”, 23-10-03 “Removal and Installation (Breaker Plate and Sub-Plate)”,  23-10-03 “Removal and Installation (Distributor)” [FTI]. 
	Cleaning Distributor Assembly (except condenser, breaker point assembly, lubricating wick, vacuum diaphragm, distributor base oil seal, and electrical wiring):
Mild cleaning solvent or mineral spirits (do not use a harsh cleaning solution; do not use a wire brush, file, or other abrasive object – use a soft bristle brush, dry with compressed air) [FTI page 23-01-11].

Cleaning Distributor Assembly (parts that cannot be soaked in a solvent):
Wipe with a clean dry cloth [FTI page 23-01-11].

Wiping Secondary Wiring:
Use damp cloth [FTI page 23-01-12].
	
	IGNITION SYSTEM (DISTRIBUTOR)
Related Inspect Distributor Cap & Rotor entry above [PBN].

Related Lubricate Distributor Bearing entry below [PBN].

Related Lube Distributor Cams entry in Never section [PBN].

Related Check/Adjust Ignition Timing entry in Never section [PBN].

Related Check/Adjust Distributor Points/Gap entry in Never section [PBN].

Related Distributor Condenser entry in Never section [PBN].

Related Check Advance & Retard, Cut-in Speed in 15,000 Miles section [PBN].

Related Spark Plug (Secondary Wiring) Wires Resistance entry in 15,000 Miles section [PBN]. 
Related Bakers Dozen Engine Upgrades (item 12, distributor roll pin) entry in When Engine Removed section [PBN].
	*Note: Assume do this on same frequency as the other distributor maintenance operations (which are listed in this section) [PBN].
**Note: Even though I don’t have distributor breaker points, I still have the breaker plate assembly [MECH].

***Note: The drive gear on stock or aftermarket 351-C distributors is retained by a roll pin. Some 351-C distributors have a spiral pin instead of a roll pin – this type of pin is weaker than the thicker-wall roll pin in impact resistance. To upgrade this pin, inserting a smaller roll pin inside the stock one sufficiently strengthens the assembly such that no further pin breakage results, even under extreme conditions [POCA NL Nov 2002 – Attachment 27 “POCANLnov2002etc”].

Note: Don’t have to remove distributor for normal maintenance, only if replacing it etc. [MECH] – therefore distributor related stuff I listed on this checklist from FTI page 23-01-11  & 12 and 23-10-02 & 03  is actually overhaul and not routine maintenance? –ask mechanic and if so delete off this list (other places too besides just this entry) to be consistent with note 8 &9. 

Note: Holman & Moody installed a Mallory Ignition unit (in my distributor) – need to note that in appropriate place on this list – which entries does it affect (ignition timing, all distributor stuff?)?

	MEDIUM [MECH].
	[30,000* PBN].
	Lubricate Distributor Bearing [FTI].
	See FTI page 53-01-02 “Lubricate Distributor Bearing”, 23-10-03 “Removal and Installation (Distributor)” [FTI].
	Breaker Point Arm Rubbing Blocks:
High Temperature lubricant meeting Ford Specification ESF-M1C66-A [FTI]. 

Felt Wick:
SAE 10W Engine Oil [FTI pages 53-01-02, 23-10-03].
	
	IGNITION SYSTEM (DISTRIBUTOR)
Related Inspect Distributor Cap & Rotor entry above [PBN].

Related Keep Distributor in Good Operating Condition and Adjusted to Specification entry above [PBN].
	Note: I still have to do this even though previous owner replaced the original dual point distributor with electronic ignition (Mobelec breakerless CD ignition system) [MECH]. 

Note: Lubing Distributor Bearing and Lubing Distributor Cams are different things [MECH].

Note: Lubing Distributor Bearing and Inspecting Distributor Cap & Rotor are different maintenance operations [MECH].

*Note: Have to remove distributor cap & rotor to lube bearing (per FTI page 53-01-02), so convenient to do this when inspect distributor cap & rotor (see above entry) [PBN/MECH]. 

Note: The felt wick probably doesn’t need to be lubed, lube at factory was probably sufficient (lubing wick and lubing bearing are different, but do at same time) [MECH].

	MEDIUM [PBN].
	[30,000* PBN].
	Clean Distributor Coil [FTI page 53-04-02].
Check Distributor Coil for any cracks or other defects [FTI page 23-01-12].
	See FTI pages 23-01-12 “Coil”, 23-01-05 “Secondary (High Tension) Wires Resistance Test” [FTI].
	Conventional Ignition System – Coil Condenser and Primary Circuit Resistor Specifications:

See FTI page 23-10-05 [FTI]. (list the individual specs here?)

Ignition Coil Wire Resistance:
Should not exceed 1000 ohms per inch (do not puncture the wire with a probe) [FTI page 23-01-05].
Wiping Coil:
Use damp cloth [FTI page 23-01-12].
Wiping Secondary Wiring:
Use damp cloth [FTI page 23-01-12].
	
	IGNITION SYSTEM (IGNITION COIL)

Related Check and Adjust Distributor Points entry in Never section [PBN].
	*Note: No frequency given in references for this maintenance, assume do at same time as rest of ignition system maintenance [PBN].

Note: Ignition Coil and Distributor Coil are same thing (coil is not part of the distributor, just connected to it by a wire) [MECH].

	
	Every 40,000 Miles
	
	
	
	
	
	

	LOW [PBN].
	[40,000 PBN].
[OM = 4000*];

[TSB = 4000* miles - Bulletin 5 Article #28].
	Check Doors and Decks Lock Adjustment [OM, TSB Bulletin 5 Article #28].

Check Door Operation (alignment, fit, and closing effort, striker adjustment) [FTI].
	See FTI page 53-03-01 “Check Door Operation” [FTI].

	
	
	DOORS, HOOD, AND LUGGAGE COMPARTMENT (GENERAL)
Related Lube Doors etc entry in 20,000 Miles section [PBN].
	*Note: Assume was a one time thing at first 4000 miles of car [PBN].

	HIGH [MECH].
	[40,000 PBN].
[FTI = 36,000 or 36 months];

[PITI = periodically, probably at the same intervals as repacking the front wheel bearings (re-grease the A frame bushings) – Group 14 Article #9].
[MECH = periodically (must lubricant poly*** bushings)].
	Chassis Lube [PITI Group 52 Article 1].

Lubricate Front Suspension, Ball Joints [FTI].
Lubricate Ball Joints (front/rear, upper/lower) [PITI Group 53 Article 1].

Disassemble* ** both A frame units and re-grease them (the bushings) [PITI Group 14 Article #9];

Lubricate* ** Lower Rear Pivot Shafts (A-Arm Pivot Points) in the Rear Suspension, and the Brass Carrier Bushings [POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”].
Lube Poly*** **** Suspension Bushings [MECH].
	See PITI Group 53 Article #1 “Lubrication Tips” [PITI].
See POCA NL Apr 2002 “The Five Most Neglected Maintenance Areas in your Pantera (Lubrication of the lower rear pivot shafts in the rear suspension)*****” - Attachment 23 “POCANLapr2002etc” [POCA NL].


	Ball Joints with grease fittings:
Hand grease gun with good quality lithium base grease (add grease until rubber seal starts to get “fat”, then stop) [PITI Group 53 Article 1].
Ball joints without grease fittings:
Use a hypodermic syringe (the type lubricant varies with application depending on viscosity you want, e.g. high pressure moly/graphite based types) [PITI Group 53 Article 1].

See PSH Specs Section “Front Suspension”, “Rear Suspension” [PSH] (do these specs apply to this item, and if they do are they maint or repair related?).
Rear Suspension Lubricant:

Moly Lube [PITI Group 14 Article 3].

Poly*** Suspension Bushings Lube:

Regular Chasis lube?

ARP Moly Paste?

Special Pantera East lube?

Anti-Crush Sleeve inside the Carrier:

Copious amounts of grease POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”].
	
	SUSPENSION (GENERAL, BUSHINGS)
Related Check Front/Rear Suspension for A Arm/Shaft Support Assembly Problems in Yearly section [PBN].
----------------------------------
****** Addition (There wasn’t room for this in Notes column -PBN): 
*****Note: There is an anti-crush sleeve inside the cast iron carrier that is made of hardened steel. This type of steel rusts very easily, and without copious amounts of grease, soon corrosion-welds itself to the pivot shaft. When this happens, the assembly cannot be pressed apart but must be cut into pieces to disassemble [POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”].
	Note: “chassis” refers to all of the suspension (both front and back) [MECH].

*Note: The A frame bushing/shaft/sleeve***** system assembly was originally greased at the factory, and there is no provision for further lubrication short of complete disassembly (unless you added aftermarket zerk fitting kit) [PITI Group 14 Article #9];
There is no external way to lube the a-arm pivot points nor the brass carrier bushings (there are kits that substitute a gun-drilled pivot shaft with a grease fitting on one end, and some owners have added external grease fittings to the carrier) [POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”].

** Note: Previous owner installed set of Hall Pantera extended rear upper “A” arms, and engine compartment spreader bar was replaced with a Hall Pantera adjustable cross brace (camber bar) by previous owner [PBN]. 

***Note: Previous Owner replaced original (rubber) suspension bushings (except ones on rear sway bar) with poly (neophrene) bushings from Hall Pantera) [PBN].

****NOTE: CAR SQUEAKS WHEN STRESSED DURING DRIVING (is due to poly suspension bushings the previous owner added, according to previous owner) – MAY NEED TO USE BETTER LUBE ON THESE? (or replace them with rubber or other poly ones that don’t squeak) [PBN – TEMP].

See ******Addition  [PBN].

	LOW [PBN].
	[40,000 PBN].
[FTI = Whenever the Window glass channel or window regulator is removed, or it becomes necessary to operate the window manually - page 43-01-01]. 
	Lubricate the Window Glass Mechanism [FTI page 43-01-01].
	See FTI page 43-01-01 “Door, Windshield, and Rear Window Glass (General Information - Window Mechanism Lubrication)” [FTI].
See PSH page 3 “Interior – Service Accessibility (Door Glass Drop Motor and Gear Mechanism Accessibility)” [PSH].
	Window Mechanism Lubricant:
Even coating of polyethylene grease (Ford Part No. C4AZ-19584-A) [FTI page 43-01-01].
	
	WINDOW GLASS (WINDOW REGULATOR)
Related Lubricate Window Weatherstrips entry in 20,000 Miles section [PBN].
	Note: Previous owner replaced original nylon window regulator gears with bronze gears from Hall Pantera [PBN].

	
	Every 50,000 Miles
	
	
	
	
	
	

	LOW [PBN].

(should this be low – i.e., will brake pedal continue to work similar to way clutch pedal will continue to work?)
	[50,000 PBN].
	Coat the large shaft the brake pedal return spring goes on with anti-seize, and put some anti-seize around and under the spring to prolong its life [WEB - Attachment 26 “Pedal Return Springs”].
	
	Anti-Seize Type:

Silver [WEB - Attachment 26 “Pedal Return Springs”].

Anti-Seize Applicator:

Swab [WEB - Attachment 26 “Pedal Return Springs”].
	
	BRAKES (GENERAL)

Related Coat the Clutch Pedal Return Spring with Anti-Seize entry below [PBN].

Related Brake Operations Check entry in Yearly section [PBN].
	

	MEDIUM [PBN].
	[50,000 PBN].

[POCA NL Apr 2002 = a pump of grease (via zerk*** fittings) once in a while would surely not be bad].
[MECH (Jenkins & Jenkins) = Lube (via zerk fittings) once every 5 years].
	Re-Grease* *** **** the Twin Needle Bearings** on the Ends of the Clutch Bellcrank Shaft in your Engine’s Bellhousing [POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”].
(related to/same as “Lube Clutch Withdrawal Shaft” entry in 10,000 Miles section?)
	See POCA NL Apr 2002 “The Five Most Neglected Maintenance Areas in your Pantera (The twin needle bearings on the ends of the clutch bellcrank shaft in your engine’s bellhousing)” including Attachment 23 “POCANLapr2002etc” [POCA NL].
	Needle Bearing Lubricant:
Grease [POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”].
	
	CLUTCH AND TRANSAXLE (CLUTCH)
Related Lube Clutch Withdrawal Shaft entry in 10,000 Miles section [PBN].

Related Check, Clean, and Re-Grease the Twin Needle Bearings entry in When Transaxle Removed section [PBN].

Related Change the Pilot Bushing in the Rear of the Crankshaft entry in When Transaxle Removed section [PBN].
	*Note: Re-grease*** at 50,000 miles and whenever transmission pulled, Check/Clean and Re-Grease whenever transmission pulled (see separate entries) [PBN].

**Note: These small bearings are well sealed and were lubed at the factory, but it’s been 30 plus years since that was done. They were not designed to be serviced, because to re-grease them one needs to pull the transaxle (or at least slide it back far enough to allow access to the inside of the bellhousing). A dedicated owner could add zerk** fittings to the bellhousing above these little bearings [POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”].
***Note: I had zerk fittings added (when had ZF safety-wired) to my bellhousing to enable these to be easily greased**** – therefore probably only need to “clean and check” the needle bearings whenever have to pull transaxle for some reason [PBN].

****Note: Use just a squirt of grease - don’t try to fill with grease until it comes out the zerk fitting like normally do with zerk fittings (zerk fitting feeds into large area back into housing) [MECH – Jenkins & Jenkins].

	HIGH* [PBN].
	[50,000 PBN].
[POCA NL Apr 2002 = decade].

(move this to a longer interval (10 years or 100,000 miles) if create one in future  since should last a “decade”)
	Lubricate/Repair the Effort Reduction Linkage** under the Dash [POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”].
	See POCA NL Apr 2002 “The Five Most Neglected Maintenance Areas in your Pantera (The effort reduction linkage under the dash)***” - Attachment 23 “POCANLapr2002etc” [POCA NL].
	Effort Reduction Linkage Lubricant:
Grease [POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”].
	
	CLUTCH AND TRANSAXLE (CLUTCH)

Related Check Clutch Pedal Free Play entry in 10,000 Miles section [PBN].
Related Lubricate Clutch Linkage (under dashboard) entry in 15,000 Miles section [PBN].

Related Coat the Clutch Pedal Return Spring with Anti-Seize entry below [PBN].


	*Note: Worn and loose or frozen solid effort reduction linkage parts contribute to reducing the release distance your clutch linkage can produce, thus causing more wear on your ZF’s very expensive gear synchronizers [POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”]; Assume this can cause same problems as related check clutch pedal free play entry in 10,000 Miles section [PBN].
**Note: Only L model Panteras have this [POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”];

A redesigned clutch pedal linkage was introduced in production 9/1/1972 [PPQR Powertrain item 12].
***Note: Due to the way the effort reduction linkage mechanism is designed, one almost needs to remove the dashboard in order to remove and repair any worn links [POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”].

Note: Assume this is different from the Lubricate Clutch linkage entry in 15,000 Miles section since that applies to all Panteras and the Effort Reduction Linkage is only on L model Panteras [PBN].

	LOW* [PBN].
	[50,000 PBN].
	Coat the large shaft the clutch pedal return spring goes on with anti-seize, and put some anti-seize around and under the spring to prolong its life [WEB - Attachment 26 “Pedal Return Springs”].
(is this part of, and thus should be combined with, lubing clutch linkage entry in 15,000 miles section?)
	
	Anti-Seize Type:

Silver [WEB - Attachment 26 “Pedal Return Springs”].
Anti-Seize Applicator:
Swab [WEB - Attachment 26 “Pedal Return Springs”]. 
	
	CLUTCH AND TRANSAXLE (CLUTCH)
Related Coat the Brake Pedal Return Spring with Anti-Seize entry above [PBN].

Related Lubricate/Repair the Effort Reduction Linkage entry above [PBN].

Related Check Clutch Pedal Free Play entry in 10,000 Miles section [PBN].

Related Lubricate Clutch Linkage (under dashboard) entry in 15,000 Miles section [PBN].
	*Note: If spring breaks the clutch will continue to work as the pressure plate springs push the clutch arm back which in turn pushes the slave cylinder back, which in turn pushes your pedal back (but you should replace it if breaks) [WEB - Attachment 26 “Pedal Return Springs”].
Note: Assume this is not part of the effort reduction linkage (entry above) since non-L model Panteras have this spring too [PBN].

	LOW
[PBN].

(should this be high for same reason lube speedo cable at 20,000 miles is, or can this angle drive not cause same failure?)
	[50,000* PBN].

(need to change frequency of this or the 20,000 mile speedo cable lube so they are at the same time since similar things, or at least do the angle drive lube at some multiple of the speedo cable lube so can be done together when angle drive lube needed?)
	Lubricate the Transaxle to Speedo Cable Angle Drive [WEB – Attachments 25a, b, c, d “Transaxle Angle Drive Special Tool”].
	See Attachments 25a, c, d “Transaxle Angle Drive** Special Tool” [WEB].
	Angle Drive Greasing Tools:

Use a hand powered grease gun and the Special Tool**** greasing adapter* [WEB – Attachments 25a, b, c, d “Transaxle Angle Drive Special Tool”].
Angle Drive Lubricant:
Pump grease until resistance is felt, then pump SLOWLY one pump more (do not overgrease***, very very little grease is needed) [WEB – Attachments 25a, b, c, d “Transaxle Angle Drive Special Tool”].

Angle Drive Greasing:

It is best to regrease the adapter after the car has been run and the adapater is warm. It is not advisable to force grease into something that is dead cold [WEB – Attachment 25a “Transaxle Angle Drive Special Tool”].
	
	INSTRUMENTS, CLUSTERS, AND CONTROLS  (SPEEDOMETER);

CLUTCH AND TRANSAXLE (TRANSAXLE)

Related Lube Speedometer Cable entry in 20,000 Miles section [PBN].
	*Note: The angle drive is or was a sealed non-serviceable unit (the adapter allows you to grease your angle drive worm gears which are undoubtedly dry from centrifugal force and age) [WEB – Attachments 25a, b, c, d “Transaxle Angle Drive Special Tool”].

**Note: Do NOT remove the angle drive. The 

angle-drive shaft & bushing are held by a 10mm bolt just below the big nut 

that retains the angle drive. Unscrewing the big nut is fine but if you try 

to simplify this by removing the small bolt, the angle drive shaft will drop 

into the gearbox. This requires disassembly of the ZF to get it back. ) [WEB – Attachment 25a “Transaxle Angle Drive Special Tool”].
***Note: A grease gun has the power to blow the staked end caps off the angle drive [WEB – Attachment 25a “Transaxle Angle Drive Special Tool”].

****Note: I have the transaxle angle drive special tool [PBN].

	MEDIUM [PBN].
	[50,000 PBN].

[WEB = Maybe once every 50,000 miles of highway driving, or 500 racetrack driving miles – Attachment 14  “Stress Relieving Campys”].
	Stress Relieve Campy (Magnesium) Wheels [WEB – Attachment 14 “Stress Relieving Campys”].
	See Attachment 14 “Stress Relieving Campy’s” [WEB]. 

See instructions and warnings for taking off wheels and tires in Inspect Wheels and Tires entry in 5000 Miles section [PBN]. (should just copy them here rather than referencing them?)
	
	
	WHEELS AND TIRES (WHEELS)

Related Inspect Wheels and Tires entry in 5000 Miles section [PBN].
	Note: Magnesium will ignite, must be careful [WEB – Attachment 14  “Stress Relieving Campys”].

	
	Special
	
	
	
	
	
	

	
	When Engine Removed
	
	
	
	
	
	

	MEDUM* [PBN].
	[Whenever engine is removed** PBN].
	Replace 351C Engine’s Factory Freeze Plugs [POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”], [POCA NL Nov 2002 – Attachment 27 “POCANLnov2002etc”].
	See POCA NL Apr 2002 “The Five Most Neglected Maintenance Areas in your Pantera (Has your Pantera’s 351C ever had its factory freeze plugs replaced)” - Attachment 23 “POCANLapr2002etc” [POCA NL].
	Replacement Plugs:
Should be brass (there are low and high side types) [POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”];

Brass** [POCA NL Nov 2002 – Attachment 27 “POCANLnov2002etc”].
Sealant:

No sealant is normally needed (but coating the edges with RTV or permatex can be done after installaton if the block is scarred from removal of the old plugs) [POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”].  
	
	ENGINE (GENERAL)
Related Bakers Dozen Engine Upgrades (item 11, freeze plugs) entry below [PBN].

(is this same thing as “core plugs”? – if so FTI has info on this need to ref, and change the component from “general” to “Core Plug” or other thing plug called in FTI engine section #2)
(should I add cross ref’s to/from replacing coolant?)
	*Note: Factory freeze plugs are mild steel, and unless all owners of the engine were as diligent as you(?) about changing antifreeze yearly, they are all badly corroded and probably on the verge of failure. [POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”];

All the stock freeze plugs in your engine are seriously-rusted mild steel unless you have religiously kept fresh rust-inhibiting anti-freeze in the engine. If one rusts through while you’re driving, all the engine coolant will be lost. [POCA NL Nov 2002 – Attachment 27 “POCANLnov2002etc”].
**Note: Only one of the six freeze plugs can be practically accessed with the engine installed, just in case you figure it can be done anytime (two are under the motor mounts) [POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”];

By replacing the stock steel plugs with brass ones while the block is accessible, no further problems of this sort will occur in your lifetime [POCA NL Nov 2002 – Attachment 27 “POCANLnov2002etc”].

	MEDUM [PBN].
	[Whenever engine is removed PBN].
	Do the “Baker’s Dozen* Vital Upgrades for any Street Performance 351-C Engine” [POCA NL Nov 2002 – Attachment 27 “POCANLnov2002etc”].
	See POCA NL Nov 2002 “A Baker’s Dozen Vital Upgrades for any Street Performance 351-C Engine” – Attachment 27 “POCANLnov2002etc” [POCA NL].
	
	
	ENGINE (GENERAL)

Related Replace Freeze Plugs entry above [PBN].

Related Check Timing Chain Deflection entry in 30,000 Miles section [PBN].

Related Keep Distributor in Good Operating Condition and Adjusted to Specification entry in 30,000 Miles section [PBN].
(need to add cross ref’s to/from maintenance operations related to other parts of engine this says to upgrade?)
	*Note: Upgrades numbers 4 & 11 & 12 already incorporated into this checklist elsewhere too (in timing chain and freeze plug and distributor maintenance items sections) [PBN].
Note: If do these need to incorporate onto this checklist where/as appropriate (like did for items 4 & 11 & 12 above), and incorporate onto modifications list too [PBN].

	VARIES [PBN].
	[Whenever engine is removed PBN].
	MISCELLANEOUS STUFF TO DO WHEN ENGINE IS REMOVED [PBN]:

1) Do any modifications*/repairs that were awaiting/needing engine removal (see my separate repairs/enhancements lists) [PBN].
2) Check (repair/replace** if needed) stuff normally don’t have easy access to (such as engine rubber hoses, inspect for rusting components/areas, check the pressure and overflow coolant tanks for internal rust, inspect gas tank, etc) [PBN].

3) Be sure reinstall aftermarket DeTomaso script valve covers and aftermarket Pantera script air cleaner (with “T” logo knob), rather than replacing them with stock parts [PBN].
	(add reference to engine removal section of FTI & PSH etc?)

	
	
	MISCELLANEOUS

See related Miscellaneous Stuff to do When Transaxle/Clutch is Removed entry in When Transaxle Removed section [PBN].

Related Underbody Protection (rust and corrosion) Check in Yearly section [PBN].

Related Clean/Degrease Engine and Transaxle entry in Yearly section [PBN].

Related Have Mechanic Do General All Over Inspection of Car entry in Yearly section [PBN].
	Note: If find official maintenance documentation of an item I listed in this “miscellaneous” entry delete it off this entry and create its own separate entry on checklist (and change any affected cross references to this listing), but be sure any useful info/references is also on this checklist elsewhere before delete it off this entry [PBN].
Note: Engine was rebuilt at 80,000 miles [PBN].

Note: When remove engine be sure to remove the distributor cap before lifting as the cap will crack/break the rear window [PBN – WEB].

Note: When put engine back be sure long motor mount bolts put back on right side up (i.e., bolt head on top) – must be done BEFORE replacing the powertrain [PBN – WEB].

Note: If take off rear deck lid struts when removing engine, be sure put them back on with cylinder up (top 1/2) with shaft on bottom (keeps dirt out and has “stop” mechanism in that orientation) [PBN – WEB].  
*Modification Examples: Different camshaft for better gas mileage [PBN – TEMP].

**Repair/Replace Examples: Rusting outside of gas tank and inside filler neck, hoses [PBN – TEMP].

	
	Storage
	
	
	
	
	
	

	VARIES [PBN].
	[[PITI Group 52 Article 2 = To Store Vehicle for 30 Days or Longer];
[Jet-Hot Coating Installation and Maintenance Tips = Before storing for winter].
	Check/do stuff listed in PITI Group 52 Article 2 page 1 “To Store for up to 30 Days”, or “To Store for Long Periods of Time” [PITI];

Wipe* and dry off your Jet-Hot coated headers. Then park the car over plastic or a large tarp (this will protect your car against moisture seeping up through the floor and causing surface rust) [Jet-Hot Coating Installation and Maintenance Tips].


	See PITI Group 52 Article #2 “Vehicle Storage (To Store for Up to 30 Days, & To Store for Long Periods of Time sections)”. 
	
	
	CAR
Related Bring Vehicle out of storage entry below [PBN].
	*Jet-Hot Black should never be polished or rubbed [Jet-Hot Coating Installation and Maintenance Tips].

	VARIES [PBN].
	[[PITI Group 52 Article 2 = Bring Vehicle out of 30 Days or Longer Storage];

[WEB = Panteras not run for years].


	Check/do stuff listed in PITI Group 52 Article 2 page 2 “Bring Your Vehicle Back to Life”, and in Group 27 Article #6 [PITI];

Check/do stuff listed in Attachment 20 “Resurrecting Panteras Not Run for Years [WEB].
	See PITI Group 52 Article #2 “Vehicle Storage (Bring Your Vehicle Back to Life)”, Group 27 Article #6 “Radiator Thermostat Replacement” [PITI].

See Attachment 20 “Resurrecting Panteras Not Run for Years [WEB].
	
	
	CAR
Related Put Vehicle into Storage entry above [PBN].
	Note: May have corrosion damage in the engine and ZF transaxle and fuel tank and other containers from moisture condensation if not stored (for years) in a bone-dry atmosphere [POCA NL Aug 2002 page 20].

	
	When Transaxle Removed
	
	
	
	
	
	

	MEDUIM [PBN].
	[Whenever transmission and clutch are removed* PBN].
	Change the Pilot Bushing** in the Rear of the Crankshaft [POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”].
	See POCA NL Apr 2002 “The Five Most Neglected Maintenance Areas in your Pantera (The pilot bushing in the rear of the crankshaft)” - Attachment 23 “POCANLapr2002etc” [POCA NL].
	Stock** Bushing Removal:
3/4-thread tap. 

Defective Needle Bearing (non-stock**) Removal:

Dedicated bearing puller, or a small grinder, a hammer and chisel, and proper sized socket [POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”].


	
	CLUTCH AND TRANSAXLE

(what component?)
Related Re-Grease the Twin Needle Bearings entry in 50,000 Miles section [PBN].

Related Check, Clean, and Re-Grease the Twin Needle Bearings on the Ends of the Clutch Bellcrank Shaft entry below[PBN].

Is this related to lubing the clutch withdrawal shaft in 10,000 miles section?
	*Note: To service this area requires the transmission and clutch to be removed, so it usually only is accessible during engine or clutch rebuilds. This bushing wears out rather regularly [POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”].
**Note: There are 3 types of pilot bushings in common use: the stock one is sintered bronze, the second is sintered bronze adulterated with iron filings to make it cheaper, and the third is a small needle bearing (the iron/bronze bushing and the needle bearing have both been known to wear the nose of the transmission when their supply of lube dries up) [POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”].

	MEDIUM [PBN].
	[Whenever transmission is removed** PBN].
	Check, Clean, and Re-Grease* *** **** the Twin Needle Bearings** on the Ends of the Clutch Bellcrank Shaft in your Engine’s Bellhousing [POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”].

(same as “Lube Clutch Withdrawal Shaft” entry in 10,000 Miles section?)
	See POCA NL Apr 2002 “The Five Most Neglected Maintenance Areas in your Pantera (The twin needle bearings on the ends of the clutch bellcrank shaft in your engine’s bellhousing)” including Attachment 23 “POCANLapr2002etc” [POCA NL].
	Needle Bearing Lubricant:

Grease [POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”].
	
	CLUTCH AND TRANSAXLE (CLUTCH)
Related Lube Clutch Withdrawal Shaft entry in 10,000 Miles section [PBN].

Related Re-Grease the Twin Needle Bearings entry in 50,000 Miles section [PBN].

Related Change the Pilot Bushing in the Rear of the Crankshaft entry above [PBN].
	*Note: Re-grease*** at 50,000 miles and whenever transmission pulled, Check/Clean and Re-Grease whenever transmission pulled (see separate entries) [PBN].

**Note: These small bearings are well sealed and were lubed at the factory, but it’s been 30 plus years since that was done. They were not designed to be serviced, because to re-grease them one needs to pull the transaxle (or at least slide it back far enough to allow access to the inside of the bellhousing). A dedicated owner could add zerk*** fittings to the bellhousing above these little bearings [POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”].

***Note: I had zerk fittings added (when had ZF safety-wired) to my bellhousing to enable these to be easily greased**** – therefore probably only need to “clean and check” the needle bearings whenever have to pull transaxle for some reason [PBN].

****Note: Use just a squirt of grease - don’t try to fill with grease until it comes out the zerk fitting like normally do with zerk fittings (zerk fitting feeds into large area back into housing) [MECH – Jenkins & Jenkins].

	VARIES [PBN].
	[Whenever transmission/clutch is removed PBN].
	MISCELLANEOUS STUFF TO DO WHEN TRANSMISSION/CLUTCH IS REMOVED [PBN]:

1) Do any modifications/repairs that were awaiting/needing transaxle/clutch removal (see my separate repairs/enhancements lists) [PBN].
2) Check (repair/replace if needed) stuff normally don’t have easy access to (such as throwout bearing, clutch plates, etc) [PBN].
	(add reference to transmission/clutch removal section of FTI & PSH etc?)
	
	
	MISCELLANEOUS

See related Miscellaneous Stuff to do When Engine is Removed entry in When Transaxle Removed section [PBN].

Related Clean/Degrease Engine and Transaxle entry in Yearly section [PBN].

Related Have Mechanic Do General All Over Inspection of Car entry in Yearly section [PBN].
	Note: If find official maintenance documentation of an item I listed in this “miscellaneous” entry delete it off this entry and create its own separate entry on checklist (and change any affected cross references to this listing), but be sure any useful info/references is also on this checklist elsewhere before delete it off this entry [PBN].
Note: If take off rear deck lid struts when removing transmission/clutch, be sure put them back on with cylinder up (top 1/2) with shaft on bottom (keeps dirt out and has “stop” mechanism in that orientation) [PBN – WEB].  

	
	Never (Historical)
	
	
	
	
	
	

	N/A
	[Never* PBN].
	Check ZF Transaxle for loose ring gear bolts [PBN].
	See Attachment 4 “Maintenance and Safety Inspections (ZF Transaxle Ring Gear)”, and PITI Group 16 Article #3 “Transaxle Pinion Gear Repair”) [PBN – WEB].
	
	
	CLUTCH AND TRANSAXLE (TRANSAXLE)

Related Check Level/Change Transaxle Oil entry in 5000 Miles section [PBN].
	*Note: I had my ZF safety wired [PBN].
Note: I added Teflon tape to drain (not fill) plug to stop slow leak. Have to replace the Teflon tape (or liquid Teflon) each time remove drain (not fill) plug or will leak again. Need to permanently fix this in future. [PBN – TEMP].

	N/A
	[Never PBN].
[FTI =  at 24,000* or 12 months, and  36,000* or 36 months]
	Check (adjust, repair, or replace as required) Engine Compression [FTI].
	See FTI page 21-01-02 “Compression Test” [FTI].
	Compression Pressure:

See FTI page 21-01-03 “Quick Reference Compression Pressure Limit Chart” [FTI];
Compression Pressure PSI (Sea Level) at Cranking Speed:
When checking compression, take the highest compression reading and compare it to the lowest reading – the lowest reading must be within 75% of the highest [FTI page 21-22-28]. 
	
	ENGINE (COMPRESSION)
	*Note: Assume was something only do twice in first 36,000 miles/36 months of a new car, not a periodic thing (Steve (MECH) said never heard of regularly checking engine compression (unless causing a problem)) [PBN].

Need to do this periodically for some reason? (if so, move entry up to scheduled section)

	N/A
	[Never* PBN].
	Torque Oil Pan Bolts [FTI].
	See FTI page 53-05-01 “Torque Oil Pan Bolts” [FTI].
	Oil Pan to Cylinder Block Torque Limit (Ft-Lb):
11-13 (5/16 x 18), 7-9 (1/4 x 20) [FTI page 21-22-32];

 7 to 9 ft-lb (Oil Pan Bolts Torque) [FTI page 53-05-01].

Oil Pan Bolts Torquing:

Start with the center bolts on each side [FTI page 53-05-01].
	
	ENGINE (OIL PAN)
	*Note: Not something you need to do periodically, only if have a problem [MECH]. (need to confirm this)

Note: I assume this info is just for whenever you have to take pan off for some reason [PBN].

	N/A
	[Never* PBN].

[FTI = 8000 or 8 months (more often if operated in severe dust conditions)]
	Replace** Crankcase -Emission Filter in Air Cleaner [FTI].
	See FTI page 24-41-01 “Removal and Installation (Crankcase Ventilation Filter)” [FTI].
	
	
	FUEL SYSTEM (AIR CLEANER AND FILTER)
Related Replace Air Cleaner entry in 10,000 Miles section [PBN].

Related Check Air Cleaner Temperature Control entry in 15,000 Miles section [PBN].
	Note: Previous owner replaced the original air cleaner* with one that would fit with the Edelbrock Torker manifold when he changed carburetor and intake manifold (I replaced that one with an aftermarket Pantera script air cleaner), therefore some of the references may not be applicable [PBN]. 

*Note: I have an aftermarket air cleaner that doesn’t have this, so don’t need to replace it [MECH]. (Steve was pretty sure I don’t have one – need to confirm; if have it move this to 10,000 mile section).
**Note: Cleaning the crankcase ventilation filter element is not recommended, it should be replaced at the specified mileage intervals [FTI page 24-01-03].

	N/A
	[Never* PBN].
	Replace the Stock Sintered Bronze Fuel Filters in Holley** Carburetors [POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”]. (I’m assuming you “replace” – maybe you just “clean” it?)
	See POCA NL Apr 2002 “The Five Most Neglected Maintenance Areas in your Pantera (The stock sintered bronze fuel filters in Holley carburetors)” including Attachment 23 “POCANLapr2002etc” [POCA NL].
	
	
	FUEL SYSTEM (CARBURETOR)

Related Underbody Protection (rust and corrosion) Check entry in Yearly Section [PBN – TEMP].

Related Change Fuel Filter (due to gas tank filler neck rust) entry in 5000 Miles section [PBN - TEMP].

Related Replace Fuel Filter entry in 10,000 Miles section [PBN]. 

Related Keep Carburetor in Good Operating Condition entry in 15,000 Miles section [PBN].
Related Inspect Fuel Lines & Connection entry in 15,000 Miles section [PBN].
	*Note: I replaced carburetor with a Holley 600 (does not contain in line morain fuel filters) [PBN – Holley 600 carburetor Installation and Adjustment Instructions]. (need to confirm the morain fuel filter is the filter this Attachment 23 item is referring to – if not may need to move out of “Never” section)
**Note: These filters are included with most 4bbls. Rochesters have a single tiny paper filter cartridge. Holley dual-inlets have two sintered bronze [POCA NL Apr 2002 – Attachment 23 “POCANLapr2002etc”].

	N/A
	[Never* PBN].

[OM = every 8000 miles or 8 months];

[FTI = inspect at 12,000 or 12 months, replace at 24,000 or 24 months pattern]
	Inspect (adjust, repair, or replace as required) Points [FTI];

Check and Adjust Distributor Points (clean distributor cap and coil, inspect and clean points, check/adjust point gap) [FTI page 53-04-02];

Inspect, Clean, and Adjust Breaker Points as necessary (replace breaker point assembly if the contacts are badly burned or excessive metal transfer between the points is evident) [FTI page 23-01-12, 53-04-02];
Correct Distributor Point Condition and Gap is very important to optimum Holley 600 Carburetor efficiency and performance [Holley 600** Carburetor Installation and Adjustment Instructions page 4].

Check Distributor Contact Gap [OM];

Inspect (and, if necessary, adjust) Breaker Point Gap [OM page 49].
Clean Distributor Cam, Adjust Breaker Point Spring Tension, Align and Adjust the Breaker Points [FTI page 23-01-10].

Check/Adjust Breaker Point Spring Tension [FTI page 23-01-08].
Point Condition and Dwell [PITI Group 52 Article 1].
Check/Adjust Dwell Angle [FTI page 23-01-05].
	See OM page 49 “Breaker Point Gap”, “Distributor Point Replacement” [OM].
See FTI pages 53-04-02 “Check and Adjust Distributor Points” , 23-01-08 “Breaker Points and/or Condenser (Breaker Point Alignment, Breaker Point Gap Adjustment, Breaker Point Spring Tension Adjustment)” , 23-01-09 “Removal and Installation (Vacuum Hose, Breaker Points and/or Condenser)”, 23-01-09 “Removal and Installation (Breaker Points and/or Condenser)”, 23-10-02 “Removal and Installation (Breaker Points and/or Condenser), 23-01-11 “Cleaning and Inspection (Distributor)”, 23-01-05 “Dwell Angle Check”, “Dual Breaker Point Dwell”,  23-01-07 “Adjustments (General Procedures – check distributor automatic advance for proper operation)”, 23-10-03 “Removal and Installation (Distributor)” [FTI].
See PITI Group 23 Article #3 “Changing The Points” [PITI].

See Attachment 2 “Pantera Tune Up Ideas (Distributor Points)” [WEB].
	Clean Breaker Points:
Chloroform and a stiff bristle brush [FTI page 53-04-02, 23-01-12].
Adjusting Points:
Use Dwell Meter [WEB - Attachment 2 “Pantera Tune Up Ideas (Distributor Points)”].
Breaker Arm Spring Tension (Pivot type breaker points only):
17.21 oz [FTI page 23-10-05].

Metal Transfer:

Is considered excessive when it equals or exceeds the gap setting specification [FTI page 23-01-12, 53-04-02].

Breaker Point Gap or Dwell Specifications:
See FTI page 23-10-05 [FTI]. (add exact specs to this?)
	
	IGNITION SYSTEM (DISTRIBUTOR BREAKER POINTS)
Related Inspect Distributor Cap & Rotor entry in 30,000 Miles section [PBN].

Related Keep Distributor in Good Operating Condition and Adjusted to Specification entry in 30,000 Miles section [PBN].
Related Check/Clean Distributor Coil entry in 30,000 Miles section [PBN].
Related Lube Distributor Cam entry in Never section below [PBN].
	Note: previous owner replaced the original dual point distributor with electronic ignition (Mobelec breakerless CD ignition system) [PBN].

*Note: Don’t need to do since have electronic ignition instead of points [MECH];
No points with Mobelec breakerless CD ignition system [PBN – Previous Owner].

Note: Breaker Points and Distributor Points are same thing [MECH].
Note: “Dwell” is just an electronic way to check point/gap adjustment [MECH].
**Note: I replaced carburetor with a Holley 600 [PBN].

	N/A
	[Never* PBN].

[OM = every 8000 miles or 8 months].
	Lube Distributor Cams (contact breaker control cams) [OM pages 35, 48].
Inspect the distributor cam lobes for scoring and signs of wear (if any lobe is scored or worn, replace the distributor [FTI page 23-01-11].
	See OM page 48 “Distributor Cam Lubrication” [OM].
See FTI pages 23-01-11 “Cleaning and Inspection (Distributor)”, 23-10-03 “Removal and Installation (Cam and Centrifugal Advance Weights)”, 23-10-03 “Removal and Installation (Distributor)” [FTI].


	Distributor Cam Lubricant:

Special Purpose Grease [OM page 48];

Distributor Cam Lubricant (Ford Part No. C4AZ-19D530-A, Ford Specification ESF-M1C66-A) [FTI page 53-01-03, 23-01-08, 23-01-10, 23-10-03];
Correct distributor Cam lube [WEB - Attachment 2 “Pantera Tune Up Ideas (Distributor Points)”];
Do Not use engine oil to lubricate the distributor cam [FTI page 23-01-08];
Do not use any type of oil [FTI page 23-01-10].

Lubing Distributor Cam:

Take care not to smear the breaker points during lubrication (causes premature contact deteriorization) [OM page 48].
	
	IGNITION SYSTEM (DISTRIBUTOR CAM AND CENTRIFUGAL ADVANCE WEIGHTS)
Related Keep Distributor in Good Operating Condition and Adjusted to Specification entry in 30,000 Miles section [PBN].
Related Clean Distributor Cam item in Inspect Distributor Points entry in Never section above [PBN].

	Note: previous owner replaced the original dual point distributor with electronic ignition (Mobelec breakerless CD ignition system) [PBN].

*Note: Don’t need to do since no longer have points (have electronic ignition) [MECH]. 

Note: Lubing Distributor Bearing and Lubing Distributor Cams are different things [MECH].

	N/A
	[Never* PBN].

[PITI = 5000** miles].
	Condenser [PITI Group 52 Article #1];

Correct Condensor and wiring is very important to optimum Holley 600 Carburetor efficiency and performance [Holley 600*** Carburetor Installation and Adjustment Instructions page 4].

Is this maintenance? – what is the maintenance activity (think the guy inspected/replaced the condenser every so often?)? Why was it listed in maintenance stuff in PITI Group 52 Article #1? Delete this entry (and cross references to it) if isn’t a maintenance item.
	See FTI pages 23-01-08 “Breaker Points and/or Condenser”, 23-10-02 “Removal and Installation (Breaker Points and/or Condenser)” [FTI].
	Conventional Ignition System – Coil Condenser and Primary Circuit Resistor Specifications:

See FTI page 23-10-05 [FTI]. (list the individual specs here?)

Condenser:

Delco D200 [PITI Group 52 Article #1].
	
	IGNITION SYSTEM (DISTRIBUTOR CONDENSER)

Related Keep Distributor in Good Operating Condition and Adjusted to Specification entry in 30,000 Miles section [PBN].

Related Check/Adjust Distributor Points/Gap entry in Never section above [PBN].
	Note: “Condenser” is ignition (distributor) condenser [MECH].
Note: Need to remove distributor cap to do this maintenance, but wouldn’t have to remove entire distributor [MECH].

Note: previous owner replaced the original dual point distributor with electronic ignition (Mobelec breakerless CD ignition system) [PBN].

*Note: is not applicable to my car since I have electronic ignition (don’t have points or condenser) [MECH].

**Note: PITI Group 52 Article #1 author was extremely conservative in his various maintenance frequencies [PBN].

***Note: I replaced carburetor with a Holley 600 [PBN].

	N/A
	[Never* PBN].

[OM = every 8000 miles or 8 months];

[FTI = 12,000 or 12 months];

[TSB = 4000 miles - Bulletin 5 Article #28].
	Check Ignition Timing***  [OM];

Adjust Initial Ignition Timing*** [FTI page 52-00-02];

Check and Adjust Ignition Timing*** [FTI page 53-04-01];

Make sure Ignition Timing*** is Properly set [PITI Group 27 Article #2];

Check Ignition timing*** [TSB Bulletin 5 Article #28];
Correct Engine Timing*** is very important to optimum Holley 600 Carburetor efficiency and performance [Holley 600** Carburetor Installation and Adjustment Instructions page 4].
	See OM page 50 “Ignition Timing*** and Idle Speed Adjustment” [OM].
See FTI pages 53-04-02 “Check and Adjust Ignition Timing***”, 23-01-07 “Adjustments (General Procedures - check distributor automatic advance for proper operation)”, 23-01-09 “Ignition Timing*** (Timing Mark Locations, Initial Ignition Timing)”, 23-01-05 “Secondary (High Tension) Wires Resistance Test” [FTI].
See Attachment 2 “Pantera Tune Up Ideas (Distributor Ignition Timing***)” [WEB].
See PSH page 3 “Interior – Service Accessibility (Engine Accessibility)” [PSH].

See Attachment 15 “The Firewall Cover” [WEB].
	Ignition Timing*** Adjustment:
See “Vehicle Emission Control Information” label in engine compartment [OM page 50].

Advance Setting:

Most Panteras are set at 16 BTDC (Advance Setting) at idle with the vacuum lines disconnected, but check the information plate riveted on the inside of the engine compartment for your car’s proper setting; if have non-stock Mallory dual point distributor, set the timing to give about 38 total advance [PITI Group 27 Article #2].
	
	IGNITION SYSTEM (IGNITION TIMING)

Related Keep Distributor in Good Operating Condition and Adjusted to Specification entry in 30,000 Miles section [PBN].

Related Check Advance & Retard, Cut-in Speed in 15,000 Miles section [PBN].
	Note: previous owner replaced the original dual point distributor with electronic ignition (Mobelec breakerless CD ignition system) [PBN].

*Note: Don’t need to do since have electronic ignition (timing shouldn’t change) instead of points [MECH];

No timing with Mobelec breakerless CD ignition system [PBN – Previous Owner].
**Note: I replaced carburetor with a Holley 600 [PBN].

***Note: During tuning of certain engines, especially new ones, lean or rich fuel/air mixtures can cause hot spots around 1300 degrees F, with potentially adverse effects to the header and possibly the engine. If you are not very careful, you will damage the Jet-Hot coating and possibly the engine. The coating will definitely turn dull and possibly flake off in excess of these temperatures. During this period we strongly recommend using a large floor fan to cool the entire engine and headers (or if available, use an old set first for tuning). Failure to take these precautions could result in permanent damage to the Jet-Hot coating. Ignition timing is critical to exhaust temperatures which are not reflected by the water temperature gauge. It is not unusual to see 190 degrees F on the water gauge when internal exhaust temperatures are exceeding 1300 degrees F. [Jet-Hot Coating Installation and Maintenance Tips, and Caution tag].

Note: This is done with distributor on car (engine running) [MECH].

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	Stuff need to determine if/where to put on this checklist
	
	
	
	

	
	
	Vapor Injector Level [PITI Group 52 Article 2].
	
	
	
	What system/component is this?

Need to add cross refs to this  if move into main section
	Is this something I have on my car (may have been some special thing he added to his car), or a different name for something already elsewhere on this list? If so, need to add it. Note: page I got this from says he uses Acetone and Distilled water for this. 

	
	
	Engine Performance Checks required to keep the exhaust emissions at the specified minimum pollutant level [FTI page 23-01-02].
	
	
	
	Need to add cross refs to this  if move into main section
	Note: Assume this is covered by other stuff on this checklist, as the FTI (page 23-01-02) says to refer to the OM for these performance checks and the recommended intervals [PBN].

Need to list this with each of the indicated engine performance checks in the above checklist, if can determine what they are.

Note: Previous owner replaced original exhaust system (headers, manifolds, tailpipes and mufflers) with “Mind-Train Enterprises “Big Throats” Exhaust System” [PBN].

Note: Previous owner removed vacuum smog control stuff [PBN].

	
	
	Fuel Pump Cleaning and Inspection (inspect for cracks or other damage; inspect mounting flange for distortion; inspect the rocker arm spring, pin, and the rocker arm for wear, cracks, or damage) [FTI page 24-01-04].
	See FTI page 24-01-04 “Cleaning and Inspection (Fuel Pump)”, 24-30-01 “Fuel Pump Testing (Pressure Tests, Capacity (Volume) Test)” [FTI].
	Fuel Pump Cleaning:
Use a Cloth [FTI page 24-01-04].

Fuel Pump Static Pressure (psi @ 500 Eng.RPM):
5.0 to 7.0 [FTI page 24-30-01, 24-30-03].

Fuel Pump Capacity (Maximum Volume Flow @ 500 Eng. RPM):
At least one pint of fuel should be discharged within 20 seconds [FTI page 24-30-02, 24-30-03].
	
	Need to add cross refs to this (fuel system) if move into main section
	Is this supposed to be done periodically (if so how often), or was the entry in FTI just for in case have fuel pump problem?

	
	
	Test Air Cleaner Duct System is functioning properly [FTI page 24-42-01]. 

Check Duct and Valve Assembly: Check that duct valve is open when engine off, and closes during engine idle unless engine has reached normal operating temperature, check the bimetal switch to see that the bleed valve is seated, check that duct valve opens during throttle opening (correct if required); Check the functioning of the bimetal switch) (are these “instructions” rather than checks?) [FTI page 24-42-01].

Check operation of the vacuum motor attached to the air cleaner: Check that vacuum motor plate is fully closed with engine started and zip tube removed from the air cleaner duct, check that plate is full open with vacuum hose removed from vacuum motor (are these “instructions” rather than checks?) [FTI page 24-42-02]. 
	See FTI page 24-42-01 “Testing (Duct and Valve Assembly – Vacuum Operated)”, 24-42-02 “Auxiliary Air Inlet Valve” [FTI].
	
	
	Need to add cross refs to this (air cleaner) if move into main section
	Note: Previous owner replaced the original air cleaner with one that would fit with the Edelbrock Torker manifold when he changed carburetor and intake manifold (I replaced that one with an aftermarket Pantera script air cleaner), therefore some of the references may not be applicable [PBN]. 

Is this supposed to be done periodically (if so how often), or was the entry in FTI just for in case have  problem?

	
	
	Test Cooling System Thermostat (replace if doesn’t function correctly) [FTI page 27-01-02].
	See FTI page 27-01-02 “Thermostat Test” [FTI].

See PITI Group 27 Article #6 “Radiator Thermostat Replacement” [PITI].
	Thermostat Temperature Settings:
185-192 degrees F (Start to Open), 210-216 degrees F (Fully Open) [FTI page 27-01-02].
	
	Need to add cross refs to this if move into main section
	Is this supposed to be done periodically (if so how often), or was the entry in FTI just for in case have problem?

See also note I have in draining Coolant 15000 mile entry about confirming I have correct thermostat. 

	
	
	Test Temperature Gauge [FTI page 33-06-03].
	See FTI page 33-06-03 “Testing (Temperature Gauge)” [FTI].
	Temperature Gauge Test Equipment:

Rotunda Gauge System Tester No. WRE 500-70 [FTI page 33-06-03].
	
	Need to add cross refs(INSTRUMENTATION)  to this  if move into main section
	Is this supposed to be done periodically (if so how often), or was the entry in FTI just for in case have problem?

Note: Previous owner moved water temperature sender from surge tank to front of engine block [PBN].

	
	
	Check Speedometer Accuracy, and Odometer accuracy [FTI page 33-06-03].
	See FTI page 33-06-03 “Testing (Speedometer and Odometer)” [FTI].
	
	
	Need to add cross refs (INSTRUMENTATION) to this  if move into main section
	Is this supposed to be done periodically (if so how often), or was the entry in FTI just for in case have problem?

	
	
	Test Fuel Gauge [FTI page 33-06-03].
	See FTI page 33-06-03 “Testing (Fuel Gauge)” [FTI].
	Fuel Gauge Test Equipment:

Rotunda Gauge System Tester No. WRE 500-70 [FTI page 33-06-03].
	
	Need to add cross refs(INSTRUMENTATION)  to this  if move into main section
	Is this supposed to be done periodically (if so how often), or was the entry in FTI just for in case have problem?

	
	
	Correct valve and correct operation of exhaust heat valve is very important to optimum Holley 600 Carburetor efficiency and performance [Holley 600* Carburetor Installation and Adjustment Instructions page 4].

What does this apply to (carb, distributor, or something else?) – it was in my carb instructions
	
	
	
	
	*Note: I replaced carburetor with a Holley 600 [PBN].

Note: Previous owner removed vacuum smog control stuff [PBN]. (does this apply to this entry?)

	
	
	
	Which other engine tests listed in FTI Section 21-01 “Diagnosis and Testing” (besides “Timing Chain Deflection”, “Compression Test”, and “Hydraulic Valve Lifter” which I have already listed on this checklist) should be part of “Routine maintenace”? – obviously not any that require taking the engine out (or do I  need to take those 3 I’ve already incorporated off).
	
	
	
	

	
	
	
	When I replaced carb with a Holley 600 carb, I also replaced the intake manifold (from Stock toEdelbrock Torker to Edelbrock Performer) – does that affect any items on this list (ask mechanic).
	
	
	
	

	
	
	
	PITI Group 11 Article #4 “Pantera Detomaso L & GTS Optional Fitment & Setting” has a specification labeled “T/B” – need to find out what that stands for (offset backspace?) and incorporate it into this checklist if/where appropriate.
	
	
	
	

	
	
	
	When engine was rebuilt by Holman & moody, they used 1-piece (not 2-piece) valves, and bored the block out to next standard size larger – does that affect any items on this list (ask mechanic)  
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	Stuff need to do to finish checklist
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  ATTACHMENT 2 "Tune Up Ideas"



  The Pantera Place


  "Your de Tomaso

  Connection"



  Pantera Tune-up Ideas



  

  My Pantera engine started missing slightly last week. After checking the

  dwell (the distributor has real working dual points), timing, etc. I decided

  to pull the spark plugs and look for a bad plug, I really didn't think it

  would be a plug problem because the plugs were installed about 7,000 miles ago

  when the engine was built. As I gave it some thought, I realized that it was

  over NINE years ago!!!  As it turns out, the last plug I pulled was from

  cylinder number four and it was carbon fouled and was the cause of the miss.



  I had forgotten about my built 1965 375 HP Corvette engine with the big

  30/30 cam that I had 35 years ago. I was always changing the plugs in that

  monster!!! Over time and the experience of owning new cars with plugs that go

  30,000 plus miles I’ve tended to forget how important plugs are in high

  performance engines with radical duration cams.



  When I first got the Pantera in 1998, I completely went through the

  ignition with new parts but didn't change the plugs. The new plugs fixed the

  miss and made the engine run really, really super!!! So if you haven't changed

  plugs in your Pantera engine lately, the plugs are cheap, easy to change and

  make a big difference. The Pantera maintenance schedule calls for checking the

  plugs every 12,000 miles and to replace them if necessary. I guess that would

  be with a stock engine!



  The moral of the story is keep your Pantera in tune because it isn’t a

  new Nissan Maxama!! The following are some ideas about tuning-up your Pantera.



  I found that when you are looking for the Pantera tune-up parts at your

  auto parts store tell them that you have a 1971 Mustang Boss 351, they won't

  have a clue what parts are used for a Pantera.  This applies other engine

  support items too, e.g. generator, starter solenoid.     



  

  Changing The Plugs



  

  Changing the plugs in the Pantera isn’t a difficult project. I found that

  a short extension on the ratchet attached to a U joint and then to the plug

  socket made it easier to get the plugs out. This especially helped on the

  right side plugs.



  The Autolite plug chart shows that a 1971 mustang 351 Cleveland 4V should

  use a number 24 plug. I decided to try the 24s but some owners use the next

  hotter number 25. My engine has the 11:1 compression heads and an aggressive

  cam so I though it would be safer to try the colder plug first. We will see

  how that works or if they will foul from being too cold! (note, I went to 25s

  a few months later as the 24s were too cold) You can use a small

  amount of spark plug anti-seize on the plug threads to make getting them

  out easier next time. On page 53 of the blue Pantera owner’s manual, you

  will find a description of how to read the plug color. Though with today’s

  fuel you will most likely never see the brown color that they describe.



  

  Plug Wires



  

  For plug wires, I used the MSD Heli-Core wire kit part number

  3108 8 cylinder Multi-angle, socket cap. With this kit you cut the wires to

  length and MSD provides a tool for crimping the distributor end connector. I

  didn’t use the MSD custom 351 Ford kit because I wanted to have the wires

  run exactly by my route and be exactly the correct length. I found them in the

  Jeg’s catalog. On page 53 of the blue Pantera owner’s manual, there is a

  drawing and description of the 351 Cleveland firing order.
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  [image: tune msd 3.JPG (78264 bytes)]



  MSD spark plug wire kit with

  cutoff and crimping tool 



  [image: pantera engine b.jpg (40244 bytes)]



  MSD spark plug wires

  installed



  

  Distributor Cap and Rotor



  

  Changing the distributor cap and rotor is pretty straightforward. I like to

  pull off the old cap and rotor then install the new rotor and cap. Then I move

  one wire at a time from the old cap to the new cap and then double check the

  wires for the firing order. My car has an Accel dual point distributor, so it

  takes a special non Ford cap and rotor that I found at Jeg’s.



  

  [image: tune accel cap rotor.JPG (80248 bytes)]



  Accel cap and rotor kit



  

  Distributor Points



  

  Because my car uses an Accel dual point distributor, it has special Accel

  dual points that are designed with heavy spring tension to prevent point

  bounce at high RPM. I found the points at Jeg’s.  It is a good idea to

  check the timing and dwell before starting the project and make a note of the

  original settings as a reference point.   



  [image: tune accell dual point.jpg (72615 bytes)]



  Accel dual point distributor model 30202 like is used in my

  Pantera.  Note that the distributor cam is supported above and below by

  roller bearings.  



   On page 55 of the blue

  Pantera owner’s manual there is a description of how to adjust the stock

  points. The best way to adjust the points is to use a dwell meter (that

  connects to the distributor lead on the coil and ground) that shows the dwell

  angle. Be sure to use the correct distributor cam lube on the distributor cam because

  many point kits do not come with lube. The only place I could find the

  cam lube was at NAMPA Auto parts, ECHLIN ML-1. See my dual point section for

  information on  dual points.



  One nice thing about point type distributors compared to electronic units,

  is the point units tend to just go out of adjustment slowly over time while

  the electronic units can just fail completely without warning. Dual points

  provide about 20% hotter spark than a single point distributor.



  





[image: tune accel points.JPG (77776 bytes)] 
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  Accel dual point kit (includes

  lube) and NAMPA cam lube



  

  Distributor Ignition Timing



  

  The process for setting the timing on the Pantera is a little unusual

  because you need to take the firewall cover out to see the timing mark. Then

  you hook your timing light power to the battery in the front trunk and connect

  to plug wire number one. Then you start the engine and stay away from the

  drive belts while you set the timing. On page 57 of the blue Pantera owner’s

  manual, there is a description of how to set the timing. The blue manual

  indicates 6 degrees BTDC but most people go 9 degrees or more depending on the

  engine.



  Use extreme caution when

  running the engine with the engine cover off.  The belts and pulleys are

  very exposed and lethal.   The seat backs can come in contact with

  the belts and pulleys as well as body parts.



  

  Carburetor Fuel Filter



  

  While you are going through the tune-up it would be a good time to change

  the fuel filter. The filter should be in the line leading from the fuel pump

  to the carburetor.



  

  Carburetor Air Cleaner



  

  Most Panteras seldom use the stock air cleaner so this would be a good time

  to replace the air filter. Most of the after market air cleaners expose the

  air cleaner element to whatever is blowing around in the engine compartment so

  it should be changed regularly.



  

  Carburetor



  

  Most Panteras have had the stock carburetor replaced so your car will most

  likely have a Holley 600 CFM or 750 CFM carburetor. My car had a Holley 600

  CFM carburetor when I got the car. The carburetor was missing the choke

  butterfly so I found it easier to buy a new carburetor than to mess with the

  old one. In my case Advance Auto had the Holley 600 CFM #0-804547S with

  electric choke on sale for $199.



  On page 57 of the blue Pantera owner’s manual, there is a description of

  how to set the carburetor. The two Holley 600 idle mixture screws are on the

  side of the carburetor behind the front float bowl. To set the mixture you

  screw the mixture screw in slowly until the engine RPM slows then back it out

  slowly to the fastest idle speed. Sometimes you may need to reset each side a

  couple of times to get it right. The engine must be at full operating temp

  before setting the mixture and idle speed. Check the Holley manual for setting

  the float levels before setting the mixture.



  

  [image: Holley-80457S.jpg (86688 bytes)]



  Holley 600 CFM carburetor

  #0-804547S with electric choke 
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ATTACHMENT 18 "SUNDAY OIL CHANGE"



[DeTomaso] Sunday oil change 

JDeRyke@aol.com JDeRyke at aol.com 

Sun Mar 17 17:36:02 2002 



Previous message: [DeTomaso] Sunday oil change 

Next message: [DeTomaso] Here are some pics from the TWS event 

Messages sorted by: [ date ] [ thread ] [ subject ] [ author ] 



--------------------------------------------------------------------------------



In a message dated 3/17/02 4:45:19 PM, johnmckee@cox.net writes:



<< I am changing the ZF oil and the service book says it must be changed when 

warm.  Anybody agree or disagree with this?.  

The idea behind this is (pick one)- hot oil holds some dissolved stuff so if 

drained while hot, it extracts the dissolved stuff, plus hot oil is thinner & 

flows out faster, carrying loose debris with it. Hot oil also drains more 

completely, leaving less dirty oil inside.



<Also still need to get an acurate measurement on my engine oil dip stick, 

how many quarts should a stock 351C take with a new filter?  >>



Ford says 'for performance driving, add 6 qts in the (stock) pan', plus an 

extra 1/2-or-so qts so for a new (stock) filter. There are three possible 

'stock' pans and this is valid for all of them. 5 qts works fine for Mom's 

station wagon with the same engine & pan. The Pantera dipstick should be 

38.0" from stop to tip. Cheers- J deRyke







--------------------------------------------------------------------------------



[DeTomaso] Stock oil pans (again) 

JDeRyke@aol.com JDeRyke at aol.com 

Fri, 22 Feb 2002 14:57:03 EST 



Previous message: [DeTomaso] oil dip stick meaasurements 

Next message: [DeTomaso] Brakes? 

Messages sorted by: [ date ] [ thread ] [ subject ] [ author ] 



--------------------------------------------------------------------------------



In a message dated 2/21/02 5:39:06 PM, catman351@digitalputty.com writes:

snip.....

<< I haven't heard too many reports of oil starvation with these cars (either 

in

literature or otherwise). It seems to me that we're the only group making 

note of this. Why is that? Let me know and thanks. >>



Rancheros, Mom's Fairlane station wagon et al do not have the wide tires nor 

the cornering capabilities of the DeTomaso Pantera. In the Mustang, 

especially with the Boss 351C, it was originally recommended to run 6 qts 

plus one in the filter rather than the 'usual' 5 qts plus one, because 

Mustangs often were drag-raced and they began losing bearings.... Even though 

it was pretty well known that windage losses would go up with more oil in a 

stock pan. Lots of Panteras are still running around with stock pans, but 

with modern street tires that are much stickier than even factory race tires 

in the '70s, pulling 0.9 Gs in a turn is routinely possible and will waste 

rod bearings. Mom's wagon just won't do this unless its stripped for racing & 

runs gumball tires, and if done, the engine would get the good pan. Most 

reputable Pantera engine builders will NOT build a 351C for a Pantera unless 

a baffled 10-qt pan it on the engine, due to excessive warrantee claims. 

Shelby began offering a big T-shaped baffled pan for Mustangs in '66 for much 

the same reasons. My best guess- J deRyke







--------------------------------------------------------------------------------



[DeTomaso] Stock oil pans (again) 

Doug Braun doug at silicondesigns.com 

Thu, 21 Feb 2002 18:00:42 -0800 



Previous message: [DeTomaso] Stock oil pans (again) 

Next message: [DeTomaso] Stock oil pans (again) 

Messages sorted by: [ date ] [ thread ] [ subject ] [ author ] 



--------------------------------------------------------------------------------



Back in 1979 when I bought my Pantera, I had to run 6 total quarts (5 in the

pan, 1 in the filter) to keep the lifters from clacking when I went around a

freeway cloverleaf in a spirited manner.  This was with tires only capable

of generating on the order of 0.83 lateral g's while the other cars you

mention were only capable of say 0.7g's.  Nowadays the sticker tires will

easily get you to 0.9g's and above.  My recommendation is to run 6 quarts if

you're going to use a stock pan unless you never like to test your car's

cornering limits on the street.  By the way, the stock Cleveland pan is

designed to safely hold 6 quarts.  Just remark your dipstick after a fresh

fill.



Doug Braun

Blue 73L #5505



 -----Original Message-----

From: 	detomaso-admin@realbig.com [mailto:detomaso-admin@realbig.com]  On

Behalf Of Cal Eustaquio

Sent:	Thursday, February 21, 2002 5:37 PM

To:	detomaso@realbig.com

Subject:	[DeTomaso] Stock oil pans (again)



Sorry all but since I'm running stock, I would like to post this.

There has been a lot of e-mails running around concerning the stock pan and

oil starvation. I understand this problem when it comes to road racing or

tracking the car. But what about driving the car in a "conventional" manner?

Well, my reasoning is this: the 351C has been around in a lot of other cars

using the stock pan we use (i.e. Torinos, Rancheros, Montegos, Mustangs,

Cougars, etc). I'm pretty sure these cars were driven occasionally with some

"sport" usage intended. I haven't heard too many reports of oil starvation

with these cars (either in literature or otherwise). It seems to me that

we're the only group making note of this. Why is that? Let me know and

thanks.

Cal #2428











--------------------------------------------------------------------------------






_1122037240.doc
ATTACHMENT 4 “MAINTENANCE AND SAFETY INSPECTIONS” (11/01)


The Pantera Place "Your de Tomaso Connection"


Maintenance and Safety Inspections


By Mike Dailey  


The Pantera like any super performance car has areas that need regular maintenance checks and safety inspections.   The area of most concern in the suspension, suspension mounts, drive train, steering and brakes.          


Back A Arm Mounts


[image: image1.jpg]



 [image: image2.jpg]



 [image: image3.jpg]





Photos by Charlie Mccall


These images show how the right back lower A arm mount has pulled through the sub-frame rail on a Euro GT5S.   The frame and back wheel houses on the GT5S  are constructed differently than on the regular production 1971 - 1974 Panteras because the original frame parts were no longer available when the GT5Ss were built.   This is a very rare incident but it is still a good area to inspect during your regular maintenance.  I've been told that that over tightening of the A arm mount nut can crush the sub-frame.  The early Panteras have extra bracing and mods that were added in the back and front suspension areas after Ford did extensive testing of the cars at the Dearborn test track facility in 1971.      


Front A Arm Mounts


[image: image4.jpg]





Photo by Mike Drew


This image shows how the front lower A arm mount has come loose from the sub-frame rail of the car.  This is a very rare incident but it is still a good area to inspect during your regular maintenance. The early Panteras have extra bracing added to the front suspension that attach to the bottom for the sub-frame and extend under the A arm mount for more support.      


ZF Tansaxle Ring Gear


[image: image5.jpg]





The bolts that attach the ring gear to the carrier can come loose and fall into the gears and destroy the ZF or cause the ZF to lock up.   The failure of the ZF bolts is common occurrence and should be inspected to make sure the bolts have been safety wired.  Unfortunately the ZF must be removed from the car to inspect the ring gear bolts.


Steering Rack


[image: image6.jpg]





Photo by Mike Drew


The original plastic bushing used on the passenger side of the steering rack is prone to wearing and allowing the end of the rack and tie rod to move.  This allows the passenger side wheel not track correctly with the diver side wheel and causes sloppy steering.   This can be tested by checking for any side movement of the tie rod at the end of the steering rack.              


Structural Body Corrosion


[image: image7.jpg]



  


The body of the Pantera is of monocoque design.  This type of body is not very resistant to corrosion because the number of parts welded together to form the car structure creates lots of places for water to collect.  The above image shows an example of a very badly corroded away front cross member and front valance that has been poorly patched with a piece of angle iron.  The corrosion of the front cross member usually starts on the bottom side that is covered by the valance and is not visible unless the valance is removed.  It is a good idea to inspect the structural parts of the Pantera body for corrosion.  This corrosion link details what to look for.



_1127566684/PanteraMaintenanceChecklistExplanation(Rev1d).txt
ATTACHMENT: PANTERA CONSOLIDATED MAINTENANCE CHECKLIST EXPLANATION - Rev 1d



In September 2001, I posted a message to the Pantera Internet email (DeTomaso) listserver asking if anyone had a good maintenance checklist for the Pantera. I drive mine daily, and was interested in doing a lot of preventative maintenance on it to keep it out of the shop and on the road as much as possible, rather than waiting for something to break or start acting up. Also, since I plan to keep driving it as long as I am able to drive, I wanted to ensure it would stay in good condition for many years and not die of old age. Although there are maintenance checklists in the owners manual, and the Ford Technical Information Articles, none of them seemed to be completely comprehensive. No one replied as having such a list, but several were interested in the idea (and one even started such a project awhile back but never finished it), so I spent a several months (off an on) developing one.



To create this checklist, I reviewed the all the pertinent Pantera reference documents I could find, and some stuff from off the Web and the Pantera email listserver and POCA and PI International magazines/newsletters. I also included some stuff that wasn't in any reference, but that I thought is a good idea (e.g. UV protection of the interior vinyl, checking the fire extinguisher in the trunk); or was car related but not specifically on the car (e.g., garage related stuff). The checklist turned out to be fairly long - every source I reviewed had items that other sources didn't, and I consolidated them all. I plan to eventually review some more stuff, like the Ford Car Shop Manuals from 1973, etc. (see the "P.S." at the end of this), but I feel it has most of what it should eventually contain since those other sources likely don't have much maintenance related info that's new or different from what the sources I've already reviewed have. 



I wrote this Pantera Consolidated Maintenance Checklist for me and my specific car, but 95% of it should be generic to any Pantera, and the checklist should be able to easily be marked up or edited (Word document) for other Pantera owners use if desired. While some of the notes and entries on this checklist would only apply to me or my specific car (such as a reminder to check my currently leaking front passenger shock absorber, notations about certain modifications I made to my car that need to be factored in when performing the maintenance item, info on stuff I added/changed on my car like a Viper Burglar alarm and Holly carb, etc), they should give other Pantera owners an idea of the potential ways they could customize their own checklist. This type stuff is indicated via it being in GREEN text.



Please note that there are some imbedded documents in the checklist (besides this one) - a modifications listing and previous owner info near the beginning, and some source documents (attachments at the end of the checklist) that are referenced within the list - you can view/print them simply by double clicking on them. 



The checklist was intended to be something not only to remind me when to do stuff, but to be something I could hand to my mechanic and tell him to do all the 5000 miles stuff or whatever, to ensure everything that needs to be done gets done (as well as including easy reference to information on how to do it if it wasn't something the mechanic was familiar with or had some Pantera unique aspects to it). The first column on the checklist is to indicate who does the item (e.g., me or mechanic etc.) with whomever does the item putting a check in the box when done to be sure no items are missed (or at least not missed unintentionally). 



Note that for the mileage intervals I chose to do stuff at I normally rounded the recommended mileage intervals given in the references UP to the nearest multiple of 5000. Also, for those maintenance intervals where the recommendation is X miles OR X months, the checklist uses the miles interval since I drive the car daily and am likely to hit the mileage intervals before the monthly intervals. Of course, other Pantera owners are free to change the checklist's sections indicated mileage/months intervals to the "recommended" intervals or whatever they're comfortable with, or from miles to months if they don't drive their car as much as I do (the references recommended intervals for each maintenance item are listed directly below my personal ones, which are identified by my initials "[PBN]" as the source). 



Some of the stuff in the "Notes" (last) column is just notes to myself about mechanical questions I had when creating the checklist so I wouldn't wonder about it in the future. I'm not a backyard mechanic, and I'm sure they're stupid looking notes to anyone mechanically minded - other Pantera owners will probably want to delete them if they use this to create their own checklist. Although, as I noted, I'm not a backyard mechanic, the information on this checklist should still be valid/factually correct as I only directly copied/quoted and organized it from valid sources (such as the Ford Pantera related publications), not wrote the info myself (except where identified by my "[PBN]" initials as the source).



I plan to continually update this list as I come across new info on the Web or the Pantera email listserver or in Pantera magazines etc. Since I am not a backyard mechanic type, this might be the only useful information I can give back to the Pantera community that has helped me so much since I got my car. I would very much appreciate any suggestions on ways to improve this checklist, or things to add/correct, etc. Note that any stuff in RED text on the checklist are notes to myself of things I still need to do to finish the checklist, or other loose ends/questions I still need to resolve about things on the checklist. If you know the answers to some of the red stuff, I'd appreciate an email reply with the info (I'm sure most of it is stuff any competent Pantera backyard mechanic would know). Even if its a long time from when this checklist was created, I'd still like to hear about it, as it will only help me to keep my car in good shape :-). I would also appreciate a thorough review of the checklist by a competent Pantera mechanic. Since I'm not a mechanic there were some things I didn't really understand so I may have some stuff in it that's really a "repair/overhaul" and not a routine "maintenance" type item and thus needs to be taken out of the checklist, or some items might could be combined that are related but I didn't realize it because of different terminology used in different sources, or maybe some items split up because they're really separate maintenance items, etc, and whatever other tips a real mechanic might have to improve it.



Finally, there are two versions of this checklist. One is the normal (full) checklist, and the other is a specially edited version where some information and attachments have been removed in order to make it suitable for "publication" (i.e, for it to be posted on a website or other mass printing/distribution method). The editing involves removing attachments that contain copyrighted info, some sensitive/personal info, and notes to myself of things to do for future revisions of the checklist. If you would like to have a copy of the "full" checklist (i.e., with all the attachments/information/notes, except still minus the sensitive personal info), email me and I'll send one. 



I hope this checklist will be of some benefit to other Pantera owners.



Bruce Nardoci (Pantera #5749)

Phone: (704) 598-9286

Email: footsball@worldnet.att.net 





P.S. Here are the additional souce documents (references) I'm considering reviewing/incorporating into future revisions of this checklist. If anyone has any other suggested sources, I'd love to hear about them.



* Ford Car Shop Manuals (1973) (mainly vol II Engine & vol V Maintenance & vol VI Emissions) - note since these are Ford “generic” some stuff in them may not be correct for a Pantera



* Ford Car Service Specifications booklet (July 1973) – note since these are Ford “generic” some stuff in them may not be correct for a Pantera



* Ford Technical Service Bulletin (TSB) Index # 2 indicates that any future Pantera related tech info will be published in regular Ford Technical Service Bulletins (as opposed to the Pantera only TSBs) – review those (if any)



* Ford Mecury Lincoln Product Facts Book (1973)



* (Ford) Pantera by DeTomaso Warranty Policy and Procedure Manual, and (Ford) Pantera by DeTomaso Warranty Facts Booklet



* (Ford) Pantera L Product Merchandising Guide Book



* All POCA newsletters and magazines technical related articles, and all Pantera International magazines technical related articles 



* The Pantera technical related websites (e.g., PanteraPlace.com, etc.)



* Pantera related Internet newsgroups/forums (e.g., realbig Detomaso listserver, PI Bulletin Board, etc.)



* Holly Carb Manual book



* The Ford TSB reprints by Pantera clubs/vendors included non-TSB info printed on TSB blank pages to “fill them up”. The info was from various sources, mainly Owners Manual and Ford Tech Information Articles, but some was from unknown source(s) [possibly 71-72 version of OM?] – find out where that info came from and review it too if appropriate.



* The Various Mitchell Manuals for Automotive Professionals that cover Panteras.



* Pantera Parts Catalogs - Ford/DeTomaso and vendor (if have maintenance related info)



* Pantera related club magazines & newsletters (besides POCA & PI) such as DTDC(UK), PCNC, etc



* Other Pantera literature like mainstream books (e.g., Panteras for the Road) and magazines (e.g., Car & Driver articles)
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Pantera #5749 Modifications (as of 10/11/03)


Note: does not include standard parts replacements as things break (e.g., replacing broken radiator temperature sender) or other repairs (e.g., re-gluing headliner) to bring car back to "stock" condition, or very minor mods (e.g., painting front trunk release handle black, painting seat tracks black):


By Previous Owner (Craig Young) (at least those that current owner is aware of): 


Passenger side Radiator fan/motor replaced with "tie on" type.


Intake Manifold replaced by an Edelbrock "Torker", and Carburetor replaced with a Holley 650 double pumper manual choke (also put on an aftermarket air cleaner/housing to fit the Edelbrock manifold).


Augmented horn with Fiamm electric air horns (sound with the existing horns).


Moved water temperature sender from surge tank to front of engine block.


Replaced headlights with Cibie Z-Beam quartz headlights (including adding relays, required per Cibie instructions, in front trunk to avoid burning out the stock Pantera headlight relays or wiring).


Replaced air conditioner compressor (Sanyo), expansion valve, dryer, clutch and hoses.


Replaced exhaust headers, manifolds, tailpipes and mufflers with “Mind-Train Enterprises “Big Throats” Exhaust System” (Stage III Pantera Headers, “Big Throats” tailpipes/mufflers with 4 resonator inserts).


Replaced all 4 original shock absorbers with Hall Pantera adjustable (knob style) shocks.


Installed set of Hall Pantera extended rear upper "A" arms.  

Replaced removable cross member (engine compartment spreader bar) with Hall Pantera adjustable cross brace (camber bar).


Replaced original rubber suspension bushings (except ones on rear sway bar) with poly (neophrene) bushings from Hall Pantera.


Replaced the original dual point distributor with electronic ignition (Mobelec breakerless CD ignition system).


Custom painted car with several coats of black acrylic enamel with white pinstripes (done by dealer prior to delivery – car was originally green).


Added Hy-Gain CB Radio, and (concealed) Tenna Power retractable CB electric power antenna on right fender.


Added 12 Watt Craig Powerplay amplifier and Pioneer (or Flux Craig?) speakers.


Added Blaupunkt Radio/Tape Player with microphone recording capability, and electric (concealed) antenna (later replaced with Realistic AM/FM Power antenna) on left fender. Note: previously had a Blaupunkt Stereo combo installed by dealer before delivery.


Installed custom (homemade) keyless burglar alarm system for the doors, trunk, and hood.


Replaced nylon window regulator gears with bronze gears from Hall Pantera.


Added wheel locks (with key) on rear wheels.


Replaced drivers side mirror (and added passenger side mirror) with “bullet” shaped ones.


Insulated firewall and gearshift tunnel cover with fiberglass (to reduce cockpit noise and heat).


Installed Stainless Steel flex brake lines.


Replaced Brake Master Cylinder with different design from Hall Pantera.


Replaced Clutch Master and Slave Cylinders with ones from Hall Pantera.


Replaced American style tail light lenses (red) with European style tail light lenses (amber and red).

Rearranged order of the console instruments (oil pressure, water temperature, amp, and fuel gauges) as suggested in Pantera International Technical Information Bulletin Group #33 Article 3.


Replaced original license plate frame (added to original license plate holder by Hernandez Lincoln Mercury, Hayward California) with aftermarket license plate frame.

Took spacers out of the shock absorbers to lower the car all around.


Had gas tank internally coated to prevent rusting.

Installed “Super Snooper” radar detector (later removed).


Removed vacuum smog control stuff.


Replaced 2 rear (either inner or outer) U-Joints with different design from Hall Pantera.


By Current Owner (Bruce Nardoci):


Drivers side radiator fan/motor replaced with a Mirriah from Hall Pantera.


Removed previous owner installed CB player (and fender CB antenna), and removed previous owner installed fender radio antenna (filled in/welded and painted the fender antenna holes). 


Replaced firewall bulkhead/engine access hatch with smaller one from Pantera Performance Center that allows passenger seat to go all the way back (that modification also involved replacing alternator and voltage regulator with an alternator that has a built in voltage regulator, and disconnected the generator light in the speedometer).


Replaced previous owners Edelbrock Torker Manifold with a Edelbrock Performer 351-4V manifold, and previous owners Holley 650 carburetor with a Holley 600 with manual choke.


Replaced the Starter with a “racing” starter (Ford XStorque Series, Powermaster # 9504).


Headlight and Fan Circuits rewired per Mike Drew’s “Volts of Confidence” article.


Replaced rear deck lid support struts with “extra husky” deck lid shocks from Pantera International.

Fan light (inoperable on 1973 Panteras) on Speedometer hooked up so that it comes on when 2nd (higher temp sensor) Radiator Fan comes on.


Installed a Hall Armrest with Oil Temperature Gauge and clock.


Replaced the Ammeter with an “improved design” one from Hall Pantera.


Replaced previous owner custom burglar alarm with a Viper Burglar Alarm (with blue Viper emblem warning light).


Added an additional resistor to the heater/AC fan blower to slow down the intermediate speed.


Replaced original bulbs in 4 gauges on center console, and in Speedometer & Tachometer, with brighter ones from Hall Pantera (the Speedometer and Tachometer bulbs are halogen). 


Replaced factory seat belts with different design from Hall Pantera (with blue “T” logo).


Added Hall Pantera Top Sound Bar speaker system.


Added firewall soundproofing (Dynamat and heat insulation).


Had car rust protected (drilled drain holes in underbody/frame and applied OSPHO rust protection chemical, later sprayed on undercoating by Ford, then had car rust protected by Ziebart).

Installed Omni/Colt style side mirrors (drivers and passengers).


Replaced previous owner Blaupunkt radio with newer Blaupunkt radio/tape player (with Blaupunkt speakers) and added hidden (windshield wire) antenna.


Repainted car Silver Metallic, and repainted gloss black all black trim/bumpers (but not the engine cover), and blackened (flat black) rear suspension etc.


Engine completely rebuilt by Holman & Moody of Ford racing fame :-), with some upgraded parts (e.g., one-piece (not 2 piece) valves, block bored out to next standard larger size, etc).


Replaced tire valve stem caps with blue "T" logo type.


Added floor Mats (Drivers and Passengers) with silver Pantera script.


Added Spare Tire cover with "T" logo.


Replaced Shifter knob with black billet aluminum one with black "T" emblem.


Replaced battery with Orbital type.


Added "Pantera" metal script (made for rear end of car) to dashboard above glove box area. 


Extended/routed coolant expansion tank overflow hose to rear of car (instead of in front of rear tire). 


Replaced condenser panel with louvered type from Hall Pantera.


Replaced clutch master and slave cylinder with new design from Hall Pantera.


Replaced previous owners rear wheel locks with modern keyless style on all 4 wheels.


Dyed interior headliner and visor/window trim vinyl black (from original off white).


Rebuilt Steering rack with Hall Pantera “brass” rebuild kit.


Coated air conditioner evaporator with putty so doesn’t drip condensation.


Got Pantera car cover.


Removed front bumper license plate bracket.


Added smoke (gray) tinted plastic rear license plate protective cover/shield. 


Replaced gas cap with locking gas cap.


Had ZF Transaxle ring gear bolts safety wired, and added zerk fittings to the bellhousing for the twin needle bearings.


Added “DeTomaso” script sway bar bracket/plaque.


Had headers and exhaust system “Jet-Hot” coated for rust protection. 


Modified headlights to rectangular “Vader” style, with custom flush lower bracket plate.


Replaced all 4 blue “T” logo wheel centers with black “T” logo centers.


Added silver metal "T" (like from GTS etc Panteras) (tapered version, not flat version) to front radiator grill.


Replaced Radiator High Temperature Fan Sender with modern style (using adapter from Pantera vendor)


Added roof console (with sunglasses holder, garage door opener compartment, map lights, etc) from 1984-1988 era New Yorker/LeBaron, modified to fit Pantera roofline and Top Sound Bar.


Replaced stock inside rearview mirror with electric auto-dimming one (windshield mounted).


Replaced stock engine valve covers with DeTomaso script valve covers (black crinkle coat) from Hall Pantera.


Replaced previous owner’s aftermarket air cleaner with Pantera script version from Hall Pantera (with black “T” logo knob).


Currently planned modifications (by current owner):


Replace round windshield washer nozzle with a "teardrop" shaped one. 


Possibly add 4 rectangular fog lights behind radiator grill.


Possibly dye interior carpet black (from original gray).


Possibly add Hibachi style hood vents.


Possibly replace exhaust pipes with rectangular style (like early 1990’s Corvette).
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TECH TIPS                                             POCA


This section contains club generated tech articles including performance tips and how-to's devoted to keeping your Pantera in good repair and on the road. This months Tech Tip addresses timing chain replacement without removing the engine or oil pan and was provided by Pantera Club of Northern California member Gary Berger.


   REPLACING THE PANTERA TIMING CHAIN WITHOUT REMOVING THE ENGINE OR DROPPING THE OIL PAN

It Can Be Done!


1)
Determine if your timing chain needs to be replaced


You can measure the slack in the chain by rotating the crankshaft in both directions with a torque wrench or breaker bar. Note how many degrees of rotation you get at the harmonic balancer before the distributor rotor turns (you're measuring the freeplay between the crank and the cam). A new chain & gear set will have no freeplay. My 24,000 mile 18-year old chain had 15 degrees!


2)
Gather the parts


Since you only want to do this repair once, buy the best!



Cloyes True Roller Set
#9-3121
$95.00 (incl. chain & 2 gears)



Felpro Gasket Set
#TCS 45061
10.00 (incl. crank seal)



Felpro Brush Tack
#218
4.00




TRW New Water Pump
#FP 1417
50.00




Mr. Gasket Timing Tape
#1594
5.00
(6 3/8" dia.)



#1595

(7" dia.)



3) Changing the chain





The steps are already documented in the service manual, so I'll just focus on the key items here. Overall, it took me (a novice) about 6 hours total (including setting the timing and putting all the upholstery back together).


The hardest part seems to be putting the timing cover back on the block without lowering the oil pan. The Felpro gasket kit comes with instructions for doing exactly that! Glue the rubber oil pan seal to the timing cover and set the bottom of the cover into the oil pan lip. While pushing down on the timing cover push in as well. Sounds easy. Here's how I did it:


After setting the bottom of the cover on the oil pan lip, I screwed a couple of short bolts, thru the lowest holes of the cover, into the block. While tightening these bolts slowly, I simultaneously used a screwdriver inserted through an upper cover hole (and into the block) to PUSH DOWN on the cover. It took about 10 minutes and some swearing, but it slowly went back together.
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TIMING CHAIN                                      POCA


4)
Some other tips


Leave the water pump bolts in the old pump and set it next to you as you start to attach the new pump. The. bolts are different lengths and it can get confusing because not every hole on the pump gets a bolt.


While the crank damper/pulley and water pump is out, it would be easier to check or change those hard​to-get-at water hoses. Also, if your car has its water temperature sensor in the pressure tank, now would be a good time to install a sender in the water pump (or block).


Attach the timing tape to the damper before putting it back on the crank. It makes setting the timing easier, and you only have to do it once.


To keep gasket material from falling into the oil pan while scraping the block, I wrapped a towel in a plastic bag and stuffed it into the opening. After scraping, before pulling out the towel, vacuum as much loose material as possible.


That's it!
Call me, Gary Berger, at (408) 225-4819 if you have any questions.


Note. POCA provides these TECH TIPS for information only and as a member service and is not liable for interpretation or implementation of same, and suggests you consult your service specialist


FEBRUARY 91/Page 7



_1127060696.doc
THE SHADE-TREE MECHANIC


A BAKER'S DOZEN VITAL UPGRADES FOR ANY STREET PERFORMANCE 351-C ENGINE


So, your engine is tired, and you know you need a rebuild. What are you gonna stuff in there? All stock? Some aftermarket parts? If so, which parts? In spite of those who think facto-ries never make mistakes and aftermarket parts are not useful, the 351-C, thanks to an almost total lack of development by Ford after its release, had a few soft spots at birth that were only addressed by the aftermarket and the racers. To be truly dependable and still make power today, you desperately need some aftermarket parts in your engine. We're not concerned here with strokers, cams & carbs- those are personal choices. The following are the aftermar-ket parts I suggest for any 351-C:


3)- Likely your block is worn a bit at the top of the cylinder bores, which causes the bores to be tapered. This taper forces the piston rings to open and close a little during each trip up `n down the cylinder. Constant open/close flexing fatigues the rings, they lose their radial tension and you lose their combus-tion pressure seal. Bingo-your 351-C becomes an oil burner. There arc several types of piston rings to use, but since your engine was built, moly-faced rings have become the mainstay for all but specialty use.


Total-seal type rings can and have caused cylinder-wear problems due to doing too good a job of wiping oil from the tops of the cylinders in attempt-ing to get a perfect seal. Some also introduce extra parts in an area not really needing more than a simple ring with a fast-break-in face and good sealing characteristics for your next 50,000 miles.                                                              Part: Speed-Pro moly-faced piston rings- $87.95


4)- The stock timing chain is known as a 'silent-chain', made up of hundreds of tiny pieces of steel pinned together. All these links wear pretty rapidly, as the 351-C has enormous valves that weigh a bunch. The. silent chain is not dependable at continu-ous high rpms, either. Ford and the aftermarket both offer a double-roller timing chain that is stronger, much more durable and smoother running, but slightly noisier than the std chain. A variant, the true-roller chain is built with an extra bearing-tube around each link-pin so the chain literally `rolls' into engagement on its sprocket teeth. Roller chain sprockets have multiple keyways so cam timing can be adjusted, too.


Part:: a true-roller timing chain, with a pair of sprockets to fit- $ 73.95


5)- The stock valves in your engine were built with cost in mind, as they are three pieces friction-welded together; the head, stem and tip are all separate parts. With age or higher-than-normal stresses, the valves can separate into their component parts again, destroying your engine in the process. In addition, the stock multi-groove split-keepers up top are sized such that they do not hold the valve stem tightly. Instead, they butt together leaving a few thousanths of clearance for the valve to slightly rotate just as it
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ATTACHMENT 27 

1)- the oil pump driveshaft is a 6" piece of mild steel, in spite of looking like an alien driver. The Ford oil pump is a gearotor type, which doesn't deliver pulsating oil into the bearings like a gear pump, but the gearotor is much less tolerant of debris. Even small particles will stall the pump momentarily. And since the stock pump driveshaft is soft steel, it twists, or even breaks when the pump stalls. Worse, breaking the pump driveshaft does not shut down the engine- it goes merrily on running for a few more minutes, than seizes. Incidently, a stock pump is fine & produces plenty of pressure for any street engine without further loading the driveshaft..          Part: a 4130 steel oil pump driveshaft by Milodon, Moroso or ARP- $19.95.


2)- Stock connecting rods are good solid pieces for street or even lower-echelon racing. Aftermarket con-rods are an unneeded expense. But what can be improved upon is the rod bolts and their nuts. The stock bolts in non-Boss engines have "football" shaped oval heads, while stock Boss 351 bolts have squarish heads and are 180,000 psi tensile items that safely extend the rev-range a little, cost about the same as the standard bolts and fit your std rods with no modification. And lets face it- those stock con-rod bolts and nuts are now approaching 30 years of age and untold billions of trips up `n down the cylinders, usually at pretty high stress loads. Its time to retire them.


Part: Bolt D-1-ZZ-6214-A (16 ea) and nut D-1-ZZ-6212-A (16 ca), from Ford or ARP-$ 39.95


upgrades cont'd)


seats, thus prolonging a valve grind. Trouble is, at high rpms, this rattle-clearance can grow to allow the keeper to lose its hold on the valve, which will also destroy your engine. The 351-Boss had deeper single-groove keepers that firmly hold your valves. Nowadays, better grades of steel improve on the 32-yr-old Boss design as well, especially the stainless grades. Note- if it doesn't specifically SAY "one-piece valve", it isn't!


Part: one-piece stainless steel valves- $271.95 Boss type single-groove keepers=$ 27.95


emissions are lower. But it still isn't as strong as a true forged piston. So if supercharging, big loads of nitrous or high-rpm open-track or road racing are in the engine's future, a forged piston will last much longer than even the best cast piston. Incidently, your machinist will need the exact pistons you intend to use before he can bore your block, as running clearances vary for all types and brands of pistons.


Part: Cast pistons- $12.95ea x 8= $103.60 per set Forged pistons- $30ea x 8= $240 per set


6)- Thinking about a stronger camshaft for your new engine? The hydraulic lifters in a stock 351-C must be changed whenever the cam is changed, and it's an excellent choice to also change the valve springs to a set thats more closely matched to the new cam characteristics. A lifter base is ground slightly convex when new and a cam lobe is ground slightly sloped across its face. The mismatch tends to cause the lifter to spin in its bore, spreading out the wear pattern from a single spot to the whole base.


Lifter bases and cam lobes wear together, so adding a new cam to worn lifters or vice-versa,will cause very rapid wear. Even if you decide to keep your old cam, unless you have a whole collection of stuck & noisy lifters, I suggest not adding new lifters. If you do anyway, be sure the new lifters you select are at least as long as your stockers; 0.050"-shorter lifters will cause geometry problems when you attempt to assemble all these parts into a working engine.     Part: an engineered kit from the cam grinder of your choice for 16 lifters and double or triple valve springs, all sized for your choice of cam= $174.95


7)- Once torn down, you'll have to measure the bores to be sure, but most 351-C blocks today will be severely worn; time to bore the block for over-sized pistons. But what kind? Your choices are cast, or forged. Cast are cheaper and normally run at closer clearances so they seal a little better, and are quieter. Forged pistons are stronger and denser from the forging process, but are initially a little noisier, often need a little more running clearance and are always more costly.


A subset of the cast piston is the hypereutectic-cast piston. This piston has a very high level of silicon and other elements in it, that increases its strength while decreasing its running clearance, so smog
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8)- Your stock stamped-steel rocker arms are ad-equate mechanisms for a go-to-the-store motor. But I know you want a little more out of your Pantera's new engine. So by adding roller rocker arms to the engine, you'll gain no horsepower, but they will reduce friction in the assembly, enough so that some owners have seen a 20 degree drop in their running oil temperature just from adding roller rockers. In addition, if set up according to the manufacturer, sideways friction across your 16 valve stems is reduced enough that valve grinds last longer, too.                                  FIX: roller rocker arms= $210/set of 16


9)- The 351-C oiling system was modified at the factory to include hydraulic lifters. The way this was done sends oil up to the lifter bores and cam bear-ings while potentially starving the main bearings at high rpms. Adding restrictor plugs in the cam bearing and lifter passages tends to keep more oil down near the crank, which is always a very good thing. Note- adding these restrictors AND fast-bleed hydraulic lifters may not be compatible, since fast-bleed lifters use more oil than std lifters.


Part: Moroso oil restrictor plugs (5) = $9.95


10)- The distributor drive gear on the 351-C is not well lubricated, especially if an oil restrictor kit is used. By removing the right side oil gallery plug in the front of the block, just behind the distributor gear, a small 0.020"-0.030" hole can be drilled in it, then the plug reinstalled. This small hole then pressure-oils the cam gear/distributor gear mesh much better than the stock method, while not tapping off as much oil pressure as stock.


Part: drill it at home = no charge


11)- All the stock freeze plugs in your engine block are seriously-rusted mild steel unless you have religiously kept fresh rust-inhibiting anti-freeze in



upgrades cont'd)


the engine. If one rusts through while you're driving, all the engine coolant will be lost and you will be stuck with a tow bill, as only one of the six freeze plugs can be accessed with the engine installed. By replacing the stock steel plugs with brass ones while the block is accessible, no further problems of this sort will occur in your lifetime.


Part: 6 brass freeze plugs - $14.95


12)- The drive gear on stock or aftermarket 351-C distributors is retained by a roll pin. The gear powers the oil pump through a hexagonal socket in the bottom of the main shaft, about 1-1/2 inches below the gear. If dirt particles in the oil supply get into the pump, and the oil pump driveshaft has been up-graded, the next weakest link is the 1/8" roll pin that retains the gear to the distributor shaft. Some 351-C distributors have a spiral pin instead of a roll pin; a spiral pin is made of many layers of very thin spring steel wound into a spiral. This type of pin is weaker than the thicker-wall roll pin in impact resistence.


.... so there you have my recipe for a dependable nearly-bullet-proof short-block assembly, ready for your choice of stock heads, mild cam or what have you. Indeed, most engine builders today that special-ize in Clevelands, will use most or all of the listed parts for your motor. Whatever else you choose to bolt onto such a short block, it will hold together with more dependability than stock, fewer aggrava-tions on the road and more longevity, than just about anything else you can stuff in there. Enjoy!


J DeRyke


NOTE- The above prices are for quality name-brand parts as described in the article. There are cheaper copies of many of those parts discussed here from such high-tech countries as Bangladesh and Pakistan as well as that well-known Ford engine specialist, Taiwan. This is of course why many Pantera-specific engine builders cannot hope to match the mail-order engine builders..... except in reliability! BEWARE!


To upgrade this pin, instead of drilling the pin hole in the gear and shaft oversize and using a larger pin, I've found that inserting a smaller roll pin inside the stock one sufficiently strengthens the assembly such that no further pin breakage results, even under extreme conditions. And, this is THE cheapest fix one can do to your 351-C!                                 Part: a smaller roll pin inside the stock one =$0.12


13)- The 351-C oil pan came in three varieties- no baffles, a baffle in the sump, and a sump baffle plus a primitive crank scraper in the sloping rear part. All hold 5 quarts of oil (or six if you adhere to Ford's recommendations for high-rpm use of the engine). This is too little oil given the restricted oil drainback in all 351-C heads, and the lack of real baffling in the stock pan(s). At higher rpms, all but one or two quarts of precious oil will be held away from the pump, so you risk oil starvation in your bearings at the worst possible time.


The fix here is a fully baffled, windage-trayed, trap-doored 10-quart oil pan. Aviad oil pans have an excellent reputation and are sold by most or all Pantera parts vendors. They come with a special braced oil pump pick-up and install with no modifi-cation required to the engine or your Pantera.                               Part: Aviad oil pan = $575


The listed aftermarket parts are easily obtainable at your average local speed-shop, Ford/SVO dealership or many of the Pantera engine builders. But it is very possible to install any or all of the above-mentioned parts wrong, causing much additional expense and delay. If you don't know exactly what you're doing here, take the stuff to an expert or at least call one! In many cases, a little shopping around will potentially save many dollars over the listed prices.


JD
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SERVICE ENGINEER'S PRODUCT QUALITY MANUAL (Passenger Car)

PANTERA PRODUCT QUALITY REVIEW e

POJERTRAIN STATUS

1. LACK ENGINE COOLING AT IDLE - Customer complaints can
generally be classified into two categories: high temperature
reading, or loss of coolant.

A new gauge with an expanded scale reading to 260°F with

color segments to 1dentify "Cold" and "Hot" operating

ranges, 10 OHM. % watt in line resistor and recalibrated TSB 8 & 9
sender unit effective in production July 16, 1973, CLOSED

All water hoses and clamps upgraded in February, 1973.

Improved finish on the supply tank neck incorporated in
February, 1973. quorcraft RS40 closed, system pressure
cap installed as part of Port of Entry check.

Radiator bleed hose rerouted August 27, 1973 to improve
system bleed,

Electric ported vacuum switch effective in production
with M.S.N. 04510, to reduce engine idle speeds.

Radiator flow revised April 5, 1973. On vehicles built

prior to April 5, radiator end tank baffle positioned

vertically. New radiator uses horizontal baffle and TSB 5 & 8
shortened inlet pipe, to improve purge and cooling. CLOSED

(New) 2. Radistor Leaks - External water leaks caused by core pul-
ling away from side tanks due possibly to vibration.

Horizontal baffle is only soldered to header tank and not
to core, causing water to by-pass from one half to the other.

Supplier has improved soldering operation in these areas and CLOSED “
instituted 100% pressure checks prior to installation.

(New) 3. Radiator Cooling Fan Failure - Preliminary examination
showed evidence of extreme brush wear.

Vehicle instrumented by component supplier to determine re- Open
lationship between cooling fan motors and engine operating

hours and current draw at brushes. Longer brushes being

considered.

DATE April, 1974 PABE rC 4.06





SERVICE ENGINEER'S PRODUCT QUALITY MANUAL (Passenger Car)

PANTERA PRODUCT QUALITY REVIEW

POWERTRAIN STATUS

ENGINE QIL LEVEL READINGS - An incorrect oil level

reading (approximately 2 quarts low) may be the result of

the dipstick being approximately 1" too long. This was cor-

rected in production effective 12-18-72, all port stock

and depot stocks have been reworked where necessary. Cor-

rected dip sticks can be identified by their yellow painted TSB 5
handles. CLOSED

ENGINE CUTTING OUT - Effective in production 1-2-73 the air

cleaner inlet was rotated through 180° and a zip tube attached

which prevents road wheel splash from entering the air cleaner.

Left rear wheel splash shield introduced in production mid 1972

effective with Chassis No. 03623 was insufficient. Splash shield TSB 9
with extended coverage effective in production March 16, 1973. CLOSED

WATER IN ENGINE - New grille with plain section in center
which covers the air cleaner effective in production

1-2-73.

Prior models can be modified by installing a square aluminum

panel (0.018"/0.020") measuring 20" x 20" to the inside of TSB 6
the grille. : CLOSED

TRANSAXT.E ASSEMBLY - Premature wear of the second gear
synchromesh blocker ring under investigation by Ghia

Operations and ZF.

ZF report premature wear of second gear synchro due to factory
fill oil additives which remove molybdenum from synchromesh
ring surfaces.

0il conforming to specs MIL-L-2105 SAE 80 used at assembly
plant effective with MSN 05957. A1l 1974 models have been
drained and refilled with the correct lubricant at Ports

of Entry. Castrol Hypoy GL4 SAE 80/90 is the only approved

lubricent which is svailable to U.S. dealers ' OPEN
DIFFIGULT 1ST AND 3RD GEAR ENGAGEMENT - This is TSB 9
associated with a shift in production processes and is CLOSED

limited in the number of units affected. Current pro-
duction is considered to have the universal joints
adequately secured to the rear shift linkage rods.
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SERVICE ENGINEER'S PRODUCT QUALITY MANUAL (Passenger Car)
PANTERA PRODUCT QUALITY REVIEW

POWERTRAIN STATUS
9. GEARSHIFT GRUNTING SOUND, USUALLY 3RD GEAR - Incorrect

positioning of the control support bearing can cause con-
tact between the selector shaft and axle shaft.

P.D.G. and Ghia Engineering investigating a method of re-
stricting the gear shift control shaft/axle clearance to OPEN
a minimum dimension to preclude interference.

10.  WORN GEAR SHIFT LEVER - Attributed to setting of gear-
shift selector rod. Since mid-1972, the assembly plant
is checking to assure settings are to specification.
Tumbling operation added to remove burrs and sharp edges

from gate effective May 15, 1973. TSB's provide correct TSB 2 & 6

procedure. CLOSED
11.  DRIVE SHAFT - Redesigned drive shaft with improved TSB 10

universal joint effective in production June 12, 1973. CLOSED

12. HIGH CLUTCH PEDAL EFFORT - A redesigned linkage was intro-
duced in production September 1, 1972. Initial pedal

effort remains the same but the effort reduces progressively TSB 6 & 10
and significantly as the pedal is depressed. CLOSED

13. PREMATURE CLUICH WEAR/CHATTER - Rework of U.S. original TSB 11
equipment clutch disc primary factor. Borg and Beck CLOSED
clutch assembly scheduled for production April 15, 1974,
Service clutch assembly available now.

CHASSIS
1. VEN TIRE W - Rapid wear of the inside treads on the

front tires is in most instances due to suspension alignment.
Assembly plant procedures have been reviewed to ensure that
the suspension settings are to specification.

Dealers must check suspension alignment at pre-delivery and TSB 2 & 5

‘ again at 4000 miles. CLOSED
Engineering studying wheel alignment data to establish unladen OPEN
specifications.
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SERVICE ENGINEER'S PRODUCT QUALITY MANUAL

(Passenger Car)

PANTERA PRODUCT QUAILLTY REVIEW

CHASSIS

TIRE REPLACEMENT -~ Lack of care in removing or replacing tires

on wheels can nick or gouge the rim resulting in subsequent
cracking. Proper procedure recommended in TSB article.

MAGNESIUM WHEELS - Galvanic action between balance weight
and magnesium wheel causes unsightly corrosion. Application
of water repellant grease between balance weight and wheel
rim and to inside faces of wheels and hubs in production
June 25, 1973.

Bonded wheel weights in production November 2, 1973.
Bonded wheel weights specified for service.

WHEEL, BEARINGS - Front wheel bearings are now lubricated

in a pressure operated system which replaces the former

hand procedure. A secondary metallic shield has been in-
stalled to deflect dust and water from the bearing, effective
in production June 12, 1973.

Redesigned spindles, identified by Yellow paint markings on
R.H. threads and white paint markings on L.H. threads, in-
corporated new adjustment nuts, with the spindles drilled
for use with Ford locking cap and cotter key effective in
production April 26, 1973.

Common spindles with R.H. threads effective in production
June 21, 1973.

REAR WHEEL BEARINGS - Inner and outer rear bearing dust
shield released in production April 4, 1973 to better
protect the bearings from dust and water entry.

IMPROVED ACCELERATOR PEDAL PERFORMANCE - Redesigned accelerator

cable Introduced In production June, 1972. Available for in-
stallation on prior models.

As & further improvement the accelerator pedal casting was re-
vised 7-1-72 and 1-23-7k by increasing the section. =

DATE April, 1974

STATUS

TSB 5
CLOSED

TSB 7
CLOSED

TSB 9
CLOSED

TSB 9
CLOSED

TSB 9
CLOSED

TSB 9
CLOSED

TSB 5
CLOSED

PABE PC 4.09





SERVICE ENGINEER'S PRODUCT QUALITY MANUAL (Passenger Car)
PANTERA PRODUCT QUALITY REVIEW

CHASSIS STATUS
7. Y PASSENGER C - Effective 2-11-71 the

hot coolant tubes were relocated from inside the tunnel to
below the floor pan.

Effective 9-1-72 a gearshift lever boot was introduced in TSB 5
production. CLOSED

. EXHAUST CHROME EXTENSION - The exhaust chrome extensions are FIELD
corroding in service. Ghia Engineering have released a separate  PUBLICATION
chrome extension which will slip over the muffler outlet. PENDING

. RUBBER MUFFLER SUPPORT BREAKAGE - A redesigned muffler support FIELD

” bracket will be introduced in production in April, 1974. PUBLICATION
PENDING i

10.  FUEL TANK CORROSION - Clogging of the fuel filter and/or fuel
pump with white zinc deposits was the result of an incorrect
welding procedure. Welding procedures corrected and flush-

ing procedure improved at the vendor during May, 1972. CLOSED
ELECTRICAL STATUS
1. BATTERY VENTING - Positive external battery venting system TSB 9
effective in production July 13, 1973. CLOSED
A similar system is also available for the 94 AH service re- TSB 11
' placement battery. CLOSED
2. INADEQUATE BATTERY CAPACITY - 72 A.H. Battery replaced by TSB 9
90 A.H. battery effective in production May 14, 1973. CLOSED

3. WINDSHIELD WIPER MOTOR - A new windshield wiper motor shield

was released in production effective May, 1972 to better TSB 6
protect the motor from water and dust entry. CLOSED
New windshield wiper with positive seal for limiting switch

and internal sealing for wiring connection effective in TSB 9
production February 15, 1973. CLOSED

4. WINDSHIELD WASHER RESERVOIR SPILLAGE - Effective 4-18-73 the
windshield washer reservoir has been mounted vertically with

the filler cap facing rear. This position eliminates possible TSB 6
fluid spillage on braking. CLOSED

DATE April, 1974 PABE PC 4.10





SERVICE ENGINEER'S PRODUCT QUALITY MANUAL

(Passenger Car)

PANTERA PRODUCT QUALITY REVIEW

ELECTRICAL

100

WINDSHIELD WIPER BLADE - The right windshield wiper blade contacts
the windshield lower moulding and top "A" pillar. Ghia Engineering

and P.D.G. have advised that any reduction in sweep angle would

STATUS

CLOSED

affect FMVSS conformity. This condition has been eliminated on 1974
models which have arms and blades which now park in the opposite side.

W TURE T v - The Italian reworked

plunger type valve has been replaced by a rotary type valve,
requiring no rework, effective in production April 17, 1973.
Temperature modulation and positive shut-off is superior on
the new valve,

HEATER WATER TUBES - Heater water tubes leak due to damage from
drilling to install air conditioning hose clamps during assembly.
Relocation of air conditioning hose clamps and process change
eliminates need for drilling in the area of the heater tubes.

BURST FREON HOSES, BLOWN FUSES - New icing switch incorporated
in production September 1, 1972 will permit condensor fan to
continue operating after compressor clutch has cut out thus
maintaining cooling effect and eliminate heat and pressure
build up and circuit overload. '

CONDENSATE LEAKS - New evaporator case with revised flange
design and a moulded rubber drain hose effective in production
October 19, 1972. New tube provides positive and continuous

drain.

INSUFFICIENT A/C COOLING - Optimum position of icing switch

sensor determined to be five (5) inches inside. New icing
switch with ferrule stop effective in production July, 1973.
Installation of a rotary hot water valve (in production April
17, 1973) improves efficiency by providing positive shut-off
of hot water flow through heater core.

A/C_COMPRESSOR DRIVE BELT - The A/C compressor belt cannot be

adjusted more than once. After first adjustment belt must be re-
placed. New drive belt (Part No. C9PZ-862-BF) one inch shorter
effective in production December 18, 1973.

CLIMATE CONTROL SYSTEM ~ The addition of & fresh air duct
between the heater blower and the right hand plenum chamger
was effective in production October 30, 1973.

The new fresh air system cannot be applied to vehicles in
service due to the extensive rework required.

DATE April, 1974

TSB 9
CLOSED

CLOSED

TSB 9
CLOSED

TSB 7
CLOSED

TSB 9
CLOSED

TSB 11
CLOSED

CLOSED
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SERVICE ENGINEER'S PRODUCT QUALITY MANUAL

(Passenger Car)

PANTERA PRODUCT QUALITY REVIEW

ELECTRICAL __STATUS _
13. RQAD H - AND HORN - Effective in production
in April, 1972 with Chassis No. 02880 an aluminum shield was
fitted under both front wheel arches to better protect the
horns and headlamps from possible road splash. Shield extended TSB 6
to completely seal wheel area efféctive with Chassis No. 05133, CLOSED
14. SHORTER SPEEDOMETER CABLE - A shorter speedometer cable was
introduced in production November 30, 1972. This cable eliminates TSB 5
unnecessary bends in routing. ' CLOSED
- . TSB 11
FPD have released an inner speedameter core for service. CLOSED
15. FUSE HOLDERS LOQSING TENSION - Removal and replacement of fuses - B
may result in some loss of spring tension in the fuse holders.
The tension should be checked and restored as necessary by TSB 6
gently pressing the two holders inwards. CLOSED
16. LICENSE PL LIGHT WIRING D - Installation of cups around Dzus
fasteners to prevent water entry into trunk hss provided added TSB 7
protection to rear wiring loom by preventing loom damage from CLOSED
retaining screws. Effective in production April 16, 1973.
BODY STATUS
1. FRONT HOOD LATCH PIN - The current hood latch pin is
welded to a bracket on the hood and may bend under a hard slam
condition. A redesigned replaceable hood latch pin effective TSB 9
in production April 6, 1973. The new latch pin is not inter- CLOSED
changeable with the earlier design. A service fix for models
built prior to April 6, 1973 has been developed.
Hood lock mounting bracket reinforced in February, 1972 effect-
ive with Chassis No. 02366 to prevent beuding and misalignment
of the latch and hood pin.
2. EMERGENCY ENTRY INTO FRONT COMPARTMENT - Redesigned grille
effective in production September 1, 1972 permits access to TSB 5
hood hinges in the event of a release cable failure. CLOSED
Emergency release cable in production April 6, 1973. TSB 9
CLOSED
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SERVICE ENGINEER'S PRODUCT QUALITY MANUAL

(Passenger Car)

PANTERA PRODUCT QUALITY REVIEW

BODY

3.

L,

REAR DECK LID STRIKER - To eliminate excessive side-to-side
movement of the rear deck 1id assembly a re-designed deck 1id
catch was introduced in production February 15, 1973.

DECK LID CYLINDER BODY MOUNTING BRACKET BREAKS - Ghia Engineer-
ing indicates the deck 1id cylinder support bracket gauge has
been increased .035 inches effective with Chassis No. 05268,

SPARE WHEEL TOQSE IN TRUNK - Effective in production May 21,
1972 the trunk liner spare tire well was increased in size
and a positive tie-down provided

ENGINE FRONT ACCESS COVER - Engine front access cover cannot
be removed easily as the heads of the retaining bolts are

drawn into the metal cover due to the gauge of the sheet metal
and thickness of the rubber gasket.

Effective in production October 20, 1972 "D" shaped washers
installed under the bolt heads.

Effective in production March 1, 1973 cover with 0.080 inch
relnforcing plate installed at the front of each securing
bolt hole.

TIRE TO FENDER CLEARANCE -~ FRONT - Under some conditions, such
as sharp turng while ascending drive-way grades, the front
tires may rub against the front fender wheel opening flanges.
Effective in production September 5, 1973, front fender flange
angle reduced from 90° to 45° for a distance of four inches
either side of the wheel center line.

POOR PAINT QUALITY - Humidity blisters resulted from mineral
content of water used to rinse bodies during painting operation.

. Phosphate dip to remove grease, acids and prevent rust -
February, 1972.

. Deionizing system installed to remove impurities from
water - October, 1972.

. Fixtures revised to assure that wash drippings were

eliminated from body panels prior to prime and paint -
March, 1973.

DATE 4pril, 197y

STATUS

TSB 7
CLOSED

CLOSED

TSB 7
CLOSED

TSB 6
CLOSED

TSB 9
CLOSED

CLOSED
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SERVICE ENGINEER'S PRODUCT QUALITY MANUAL

(Passenger Car)

PANTERA PRODUCT QUALITY REVIEW

BODY

10.

1.

12.

13.

14,

PREMATURE BODY RUSTING

. Prior to prime, new rust inhibitor is applied to all joints
and areas susceptible to rust - March, 1973.

+ After prime, vinyl sealers are used in every flange area
from the belt area down - March, 1973.

FRONT BUMPER ALIGNMENT - The left side outboard bumper bolt

is pulling away from the bumper apparently due to overtorquing
of the nut in an effort to make the bumper fit flush to the
body. A bumper mold change has been made which results in
better bumper conformation to the body.

SEAT BACK VINYL, SPLITTING AT SEAT BACK FRAME - A chaffing

strip covering the seat back frame raw metal edge effective
in production July 13, 1973.

Further protection effective in production December 17, 1973
through a steel core rubber moulding which replaced the previous
chafing strip.

"CHALKING" - DOOR TRIM PANELS AND/OR SEAT COVER MATERIAL -~
If premature "chalking" of the door trim panels and/or seat
cover material should occur, this condition can be corrected
by applying a light coat of vaseline, using a soft cloth.

INSTRUMENT PANEL ASSEMBLY - Material extended to provide added

wrap around and stapled underneath to supplement adhesive. Re-
taining strips added in production effective June 7, 1972.

Vinyl covering of fuse box cover replaced by carpet material
"pop" rivetted in place effective in production July 15, 1972.

Redesigned instrument panel effective in production April,
1973. Panels are not inter&hangeable.

QUALITY OF FLOOR MATS - Ghia Operations investigating
availability of cut nylon pile carpeting.

DATE April, 1974

STATUS

CLOSED

CLOSED

TSB 9
CLOSED

TSB 11
CLOSED

TSB 6
CLOSED

TSB 5
CLOSED

OPEN
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SERVICE ENGINEER'S PRODUCT QUALITY MANUAL

(Passenger Car}

PANTERA PRODUCT QUALITY REVIEW

BODY

.15.

16.

WATER ENTRY - REAR LUGGAGE COMPARIMENT - Water entry into the
rear luggage compartment is usually the result of rear wheel
splash entering through the aircraft fasteners used to retain
the trunk liner. Effective in production April 18, 1973 these
body openings were sealed by the addition of small plastic
retainers beneath each fastener.

WINDSHIELD WATER LEAKS - Windshield weatherstrip sealing improved
in production September 1, 1972 through application of silicone
rubber auto glass sealant.

STATUS

TSB 7
CLOSED

TSB 6

~ CLOSED
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ATTACHMENT 26 - "Pedal Return Springs"



[DeTomaso] What is this part?

Sydmo@aol.com Sydmo at aol.com

Sat, 15 Dec 2001 17:35:08 EST





While driving today, I depressed my clutch pedal and heard a metallic object 

drop to the floorboard.  It is a stiff wire, maybe 5 inches long, the end is 

in a squared off "J" shape.  I assumed it was a spring, but I can't find 

where it came from.  The lack of it doesn't seem to affect the spring action 

of any of the pedals. What is this?



Thanks,

Worth Keeter



-----------------------------------------------------------------------------



[DeTomaso] What is this part?

Rick Moseley ramosel at pacbell.net

Sat, 15 Dec 2001 16:18:47 -0800



Worth,



If you look up at the pedal assembly, there should be two return

springs.  One for each of the brake and clutch pedals.  Sounds like you

broke the clutch return spring.  The spring itself is cheap to buy, but

it's a royal pain to replace.  For now, the clutch will continue to work

as the pressure plate springs push the clutch arm back which in turn

pushes the slave cylinder back, which in turn pushes your pedal back....

But you should replace it.  In fact, while you are in there replace them

both and coat the large shaft they go on with silver anti-seize to

prolong the life of the new set....



For those who haven't broken yours...  Use a swab to put some anti-seize

around and under the springs to prolong their life.



Rick



-------------------------------------------------------------------------------



[DeTomaso] What is this part?

Mary and Arnold Pleuss apleuss at charter.net

Sat, 15 Dec 2001 19:02:40 -0600 charset="iso-8859-1"



Worth:  You have one part of the return spring that moves the clutch pedal

back to its original position after it is depressed.



Mine broke a couple of years ago and has yet to be replaced.



Arnie  Orange 73L  #5725



-------------------------------------------------------------------------------



[DeTomaso] What is this part?

MikeLDrew@aol.com MikeLDrew at aol.com

Sat, 15 Dec 2001 20:44:30 EST





Worth wrote:



>While driving today, I depressed my clutch pedal and heard a metallic object 

drop to the floorboard.  It is a stiff wire, maybe 5 inches long, the end is 

in a squared off "J" shape.  I assumed it was a spring, but I can't find 

where it came from.  The lack of it doesn't seem to affect the spring action 

of any of the pedals. What is this?



>>>That's the clutch pedal return spring.  Check underneath the dash, look up 

where the pedals pivot on the shaft, and you'll see the other end of the spring.



It's a real nightmare to take the pedal ass'y apart to replace the spring--a better 

solution may be to drill a small hole in the pedal shaft and mount a throttle-spring-style 

spring to the sheetmetal supporting the dash.



I suppose you could live without the return spring, but it's probably a very good idea to 

have one....



Mike



-----------------------------------------------------------------------------------




_1123162242/Attachment19a(TimingChain).txt
ATTACHMENT 19a "TIMING CHAIN"



[DeTomaso] Scary sound gets scarier 

MikeLDrew@aol.com MikeLDrew at aol.com 

Thu, 28 Feb 2002 21:22:06 EST 



Previous message: [DeTomaso] Pebble Beach 

Next message: [DeTomaso] Tire Advice 

Messages sorted by: [ date ] [ thread ] [ subject ] [ author ] 



--------------------------------------------------------------------------------



Michael,



I'll bet it's the timing chain.  They only last about 30K miles, you know 

(stock style.)  And at 30K miles they're toast.



Mike







--------------------------------------------------------------------------------



[DeTomaso] Scary sound gets scarier 

JDeRyke@aol.com JDeRyke at aol.com 

Thu, 28 Feb 2002 14:46:06 EST 



Previous message: [DeTomaso] Re: Any Runs or club events this weekend? 

Next message: [DeTomaso] Tire Advice 

Messages sorted by: [ date ] [ thread ] [ subject ] [ author ] 



--------------------------------------------------------------------------------



In a message dated 2/28/02 9:54:30 AM, mike_boward@hp.com writes:

snip....

<< My next steps are to confirm its coming from behind the timing cover which 

is very suspect. >>



A badly worn stock timing chain can stretch enough to touch the inside of the 

cast iron block extension, making a brushing/scraping sound. If so, the chain 

could jump time at any instant. Stock chains are considered worn with maybe 

20,000 miles on them, due to the rather heavy valves & high ratio rocker arms 

in the 351C. Double-row chains are lots more durable, more expensive and 

slightly noisier. Good luck- J deRyke







--------------------------------------------------------------------------------




_1103807382/Attachment24(RearBumberDebris).txt
ATTACHMENT 24 "REAR BUMBER DEBRIS"



[DeTomaso] Rear Bumper Debris 

Bruce Nardoci footsball at worldnet.att.net 

Fri Apr 5 18:27:02 2002 



Previous message: [DeTomaso] Do you talk to your car? 

Next message: [DeTomaso] ford car show at knotts 

Messages sorted by: [ date ] [ thread ] [ subject ] [ author ] 



--------------------------------------------------------------------------------



Hi All,



I had a slight mishap with my rear bumper last week, and ended up 

replacing it. Something of interest for racers and corrosion to note: 

When I removed the old bumper, it had 3 or 4 pounds of debris (dirt, 

gravel, road debris, etc) in it, which I was able to pour out by 

standing it on one end. There is a strengthening plate running along the 

inside of the bumper that forms a empty space between it and the bumper 

outside, with a gap to access it on either end. Apparently, 30 years of 

the tires throwing road debris into the air at the bumper was enough to 

cause a significant amount to become trapped in the bumper gap 

compartment. I never noticed it from driving the car or washing it, it 

never made a sound until I actually took the bumper off (and even then 

what tipped me off to it was that the old bumper weighed much more than 

the new one, and I was wondering if I'd gotten a shoddy replacement).



Racers might can save a few pounds by cleaning this out if they have 

any, and of course it can't be good from a corrosion aspect to have it 

in there either. The bumper is easy to take on and off.



Bruce Nardoci (#5749)









--------------------------------------------------------------------------------





Previous message: [DeTomaso] Do you talk to your car? 

Next message: [DeTomaso] ford car show at knotts 

Messages sorted by: [ date ] [ thread ] [ subject ] [ author ] 
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Attachment 21b


A Warning To Late-Model Pantera Owners Rear Suspension Mount Failure


by Mike Drew Photos by Charlie McCall


A year and a half ago, I issued a warning about the need to check lower front suspension mounts for potential failure, after discovering a broken lower A​arm mount on Walter Villere's 1972 European GTS. His car appeared to have suffered a shunt early in its life, and the front suspension may have taken a hit which weakened the mounting structure enough to in​spire failure ten or twenty years later.


Recently, Charlie McCall suffered a similar sort of failure on the rear suspension of his absolutely rust​free 1985 GT5-S. During our recent drive across Eu​rope, I had noted what appeared to be noticeable rear camber change on the passenger side of the car, and foolishly urged Charlie to have it looked at soon, in​stead of just diving down and looking at it now.


The fact that his motor blew up the following day was perhaps a blessing in disguise, for when the car was towed to a repair shop, the workers there discov​ered incipient rear suspension failure; had the motor held together much longer, it's quite possible he could have experienced full suspension separation and con​sequent loss of control.


Although this was the first I'd heard of this sort of thing, I have subsequently heard from several other


[image: image1.png]





This is the rear mount for the rear lower control arm on the passenger side (front of car to left in photo.) The mount​ing nut and washer have both pulled straight through the inner frame rail, and are now resting on the inside edge of the outer frame rail. The inside edge of the yoke, which is normally flush with the outer frame rail, is similarly dis​


placed by several inches.


people who had similar failures; interestingly, they were all confined to late-model cars, i.e. GT5 and GT5-S. It's unclear to me whether the failure can be attributed to the larger wheels and tires fitted to these cars, or to different manufacturing characteristics, but I believe the latter is more likely the cause.


[image: image2.png]





The view from below shows the a-arm pulling away from the outer frame rail, and visible damage to the frame rail as the washer and nut pulled the metal apart. This is about to become a fully independent suspension!


Apparently, the early Panteras feature a steel tube sandwiched in between the inner and outer frame rails, through which the lower control arm mounting  yoke


passes. This transmits all forces to both the inner and outer frame rail. In looking at these photos, it appears that this steel tube is not present on this particular car (it's somewhat difficult to tell for sure.) That would mean that all pulling forces were felt only by the inner rail, and pushing forces by the outer rail.


Eventually, the forces were too much for the mild Italian steel, and the washer and mounting ut pulled through the inner rail, and came to rest on t e inside edge of the outer rail. It's also apparent that they then began to pull their way through the outer rail, and it wouldn't have been much longer before they pulled through entirely! The driver's side of the can showed deformation and a crack along the bottom edge, indi​cating that failure was underway there as well.
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A comparison between the failed passenger side and the only-slightly-wounded driver's side. Note the potential inter​ference of the parking brake mechanism on GT5 and GT5-S Panteras which would require a bit of modification to the bracket to clear the aftermarket rear chassis brace kit. The driver's side is still relatively intact, but the inner frame rail is already showing signs of distortion, and a large crack has developed at the bottom, where the metal carves under​


neath. Clearly this side needs to be addressed also.


This knowledge would seem to demand an imme​diate inspection of this area on every Pantera. I feel fairly confident that early cars will be in reasonable shape, but would caution owners of newer cars to be expecting some degree of failure here, and would urge anybody driving a GT5 or GT5-S to spend a few min​utes peering underneath before their next drive, spir​ited or otherwise.


There are several potential solutions, some of which will come with additional benefits which makes them doubly worthwhile.


Assuming that these later cars were manufactured without the aforementioned stress-relieving tube be​tween the inner and outer rails, then external reinforce​ment is in order. One solution would be to bend a plate of fairly thick steel into an "L" shape, drill an appropri​ate hole, and weld or screw it to the inside of the frame rail.


The idea here would be that the threaded portion of the yoke would pass not only through the inner and outer chassis rail, but also through this steel plate. It should be at least three or four inches wide, enough to transmit the various forces over a larger area of the chassis. Although the failures I'm aware of were con​centrated on the rear mounts, I'd feel better having re​inforcements on all four mounts.


Alternately, the chassis braces sold by Hall Pan​tera and Precision Pro-Formance utilize all four A-arm mounts to affix the brace to the car (the Pantera Parts Connection brace only utilizes the rear a-arm mounts); purchasing and installing this brace would effectively result in a full-length steel reinforcement for the A-arms, as well as the primary advertised benefit of reduced


flexing of the lower rear chassis.


One area of potential concern with this second solution would be the parking brake mechanism. Later Panteras utilized a completely different parking brake scheme, and the parking brake pulley mechanism is located at the rear of the car, between! the a-arm mounts, instead of in front of the motor as it is on the early cars. Thus, there could be interference between this mechanism (or at least the mounting bracket) and the chassis brace. However, the mechanism is thank​fully mounted to a removable bracket, which h presum​ably could be massaged to ensure adequate clearance. Early Panteras should have no fitment issues whatso​ever.


In light of this potential problem, it should go with​out saying that it is important to not over-torque the A​arm mounts when installing them. While it's possible that failures of this type are caused by stresses im​parted by the road, there's no doubt that they can be accelerated by over-enthusiasm when tightening the nuts down (remember they have to be loosened and tightened each time the rear wheels are aligned, so one can assume that several hands have touched them since the cars were first put together.)


We can never forget that we are driving cars which are approaching 30 years of age, and in most cases, have seen upgrades in terms of horsepower, braking and traction, sometimes dramatic ones. While one shouldn't expect these cars to simply fall part like a soup sandwich, nevertheless we as owner can bear a certain responsibility for helping to induce, failures of this type by performing these modifications'. It is only through vigilance that we can safely continue to ag​gressively drive these cars for the indefinite future.
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Attachment 21c


Late Pantera Chassis Flaws The Inside Story


Story and Photos by Mike Drew


Several months ago, I wrote a short article detail​ing the failure of Charlie McCall's GT5-S lower rear a​arm mounts and cautioned that this appeared to be a fundamental design flaw in the later, hand-built Pan​teras. While there is plenty of anecdotal evidence sup​porting the contention that late-model chassis is dra​matically under-engineered, particularly in the rear lower control arm mounts, some owners of later cars are especially sensitive to the criticisms heaped upon these cars by the Pantera vendors who work on them every day. They cite an overall improvement in devel​opment, comfort, and build quality and have big prob​lems with people levelling accusations of structural in​feriority upon their cars without any proof.


So I decided to fly to Detroit and drive down to Kirk Evans' shop, do some destructive testing on early and late Pantera chassis rails and determine once and for all if there is a significant design problem.


Well, here is your proof.

       Gary Roys' GT5-S (recently sold) was up on jackstands in Kirk's shop, minus any suspension, so it was a simple matter to bust out the Tool of Justice and ziz some sheetmetal away to peer inside and see what is going on. Kirk happened to have a pair of 1971 chas​sis frame rails literally lying around which provided an excellent side-by-side comparison.


A peek inside the absolutely rust-free GT5-S chas-​


sis was somewhat horrifying. Kirk has spent more time


than just about anybody dismantling and reassembling early Pantera chassis, but I believe that he hasn't re​ally done too much with the late cars other than import them and sell them under the aegis of Amerisport dur​ing the late 1990's.


      He expressed considerable surprise at the com​parative lack of spot welds on the chassis rail, and the hokey tack welds used to join the two halve
together at the bottom. Upon opening the rail up, th re was no visible reinforcement except the tube, which he was able to move around by hand. He agreed that this was grossly inadequate for the task at hand.


      A comparison with the 1971 chassis rail showed that somebody was on the ball back then--a second layer of sheet metal encompasses the inside of the


frame rail and has a good 20 or so spot welds to keep it in place. Inside the frame rail is an extremely com​plex reinforcement structure formed from sheet metal bent into an M shape and placed on end.


      Bottom line-in this area, early cars are relatively strong, and late cars are weak to the point of being potentially dangerous. Evans plans to engineer a simple bolt-on or weld-on sheetmetal cover (similar to that used on the early cars) which he will sell at cost to any owner of a post-Ford Pantera.


One side note-both structures feature internal


[image: image1.png]





The GTS-S frame rail is an incredibly simple piece, formed from a single piece of l4-gauge metal bent in a U-shape. The area where the lower control arm yoke mounting bolt penetrates receives zero external reinforcement-the cir​cular pattern is abrasion from the fender washer


In stark contrast, the Ford-era chassis benefits from exten​sive reinforcement in this area. A second piece of sheet metal is bent to shape, and encompasses the entire struc​ture. It is spot-welded to the top and bottom flanges, and also receives numerous spot-welds to the underlying piece


[image: image2.png]





Cutting open the side of a GTS-S frame rail from the outside (wheelwell) reveals a simple tube, welded around its entire circumference to the inner side of the inside portion of the frame rail. This tube was then of fixed to the outer frame rail panel with one small mig weld at the bottom. The inner structure is none too strong; as you see this, one can grasp the end of this short section of tube and wiggle it around as the inner frame rail sheet metal bends with strong hand effort.


Two spot welds are evident securing the outer portion of the frame rail to the inner portion, but the welds along the length of the rail are considerably fewer and further apart than on the early cars. Where the two sheet metal flanges join at the bottom, periodically a small tack weld is used​--a rather dubious plan at best.


reinforcement of one type or another that would be vir​tually impossible to deform simply by over-tightening the nuts which secure the yokes to the chassis rails. There has long been speculation that the several fail​ures reported on the GT5-era cars were caused by over-tightening, but that no longer seems to be a valid theory.


Thanks to Kirk Evans for helping settle this issue and hopefully solving this potentially dangerous prob​lem! Anyone wanting to contact him for further infor​mation or to arrange for purchase of appropriate repair parts may do so at:


Kirk Evans


Anterisport 13626 Five point Road Perrysburg, OH 43551 (419) 874-0505 kre @adelphia. net


[image: image3.png]





This photo of a 1971 frame rail is taken from a similar vantage point, but shows an opposite condition--instead of a small patch of outer rail material removed from the a-arm area as in the opposing photo, in this photo all the outer metal EXCEPT that surrounding the a-arm mount has been removed. Inside is an incredibly over-complex struc​ture which is very difficult to photograph.


Basically, two U-shaped tabs are welded to the top and bottom of the inner frame rail, ahead of and behind the opening for the a-arm mount. Two pieces of sheetmetal are bent into an "M" shape, and fitted with tabs at each end. The "M"s are placed on their sides, facing each other, the inner tabs are bentand welded to the inside of the frame rail, and the outer tabs are bent around the U-shaped channels. Then when the outer sheet metal is attache to the frame rail, three spot welds affix this sheet metal to the "M" structures. The result is an incredibly strong yet lightweight reinforcement. It probably would have been simpler to just stick a solid block of metal inside here!
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//<!--

//\include\js\SendShippingCalcParams.js@@\main\12

<!--

function SendShippingParams(path,getValues){var originZipCode='';var bMachinable='';var packageSize='';var higherUnitWeight='';var lowerUnitWeight='';var packHandlingFee='';if(getValues)

{originZipCode=escape(document.PaymentShipping.originatingzip.value);if(document.PaymentShipping.oddshapedpackage.checked){document.PaymentShipping.oddshapedpackage.value="TRUE";}else{document.PaymentShipping.oddshapedpackage.value="FALSE";}

bMachinable=document.PaymentShipping.oddshapedpackage.value;for(i=0;i<document.PaymentShipping.packagesize.length;i++){if(document.PaymentShipping.packagesize[i].selected&&document.PaymentShipping.packagesize[i].value!="")

{packageSize=document.PaymentShipping.packagesize[i].value;}}

higherUnitWeight=escape(document.PaymentShipping.higherunitweight.value);lowerUnitWeight=escape(document.PaymentShipping.lowerunitweight.value);packHandlingFee=escape(document.PaymentShipping.packaginghandlingfee.value);}

path=path+"&originZipCode="+originZipCode+"&bMachinable="+bMachinable+"&packageSize="+packageSize+"&higherUnitWeight="+higherUnitWeight+"&lowerUnitWeight="+lowerUnitWeight+"&packHandlingFee="+packHandlingFee;hw=window.open(path,"shipcalc","height=450,width=570,status=no,toolbar=no,menubar=no,location=no,resizable=yes,scrollbars=yes,titlebar=no");hw.focus();return false;}

function openShippingCalculator(path,form){if(form>0){itemId=escape(document.shippingcalcbox.itemId.value);destinationZipCode=escape(document.shippingcalcbox.destinationZipCode.value);path=document.shippingcalcbox.action+"?EmitBuyerShippingCalculator&itemId="+itemId+"&destinationZipCode="+destinationZipCode;}

win=window.open(path,"test","height=450,width=630,status=no,toolbar=no,menubar=no,location=no,scrollbars=yes,resizable=yes,titlebar=no");win.focus();return false;}

// -->








//<!--

//\include\js\cobrand\cobrand.js@@\main\59



var QA="",motorQA="",QAFolder="",siteID="0",isCobranded=false,ssl_copartnerid,ebayDomain=".ebay";var servers=new Array();var thisPage=location.href.toLowerCase(),lastPage=document.referrer.toLowerCase();if(thisPage.indexOf("corp.ebay.com")!=-1&&thisPage.indexOf("?testurl")!=-1){thisPage=location.search.replace("?testurl=","");}

if(thisPage.indexOf(".qa")!=-1){}

if((thisPage.indexOf("https://")!=-1)||(thisPage.indexOf("scgi.")!=-1)){thisPage=thisPage+"?co_partnerid="+ssl_copartnerid+"&";var machine="https://scgi"+QA+".ebay.com/";var path="saw/pics/js/cobrand"+QAFolder+"Secure/";}

else{var machine="http://include"+QA+".ebay.com/";var path="aw/pics/js/cobrand"+QAFolder+"/";}

var CobrandSiteID=new Array("0","1","2","3","4","5","6","7","8","9");var cobrands=new Array("ebay","aol","aol","compuserve","digitalcity","go","icq","netscape","lycos","carpoint");var cobrandDomain=new Array(false,false,false,false,false,true,false,false,false,false);var ht=new Array("1","5","500","6","7","10","8","9","37","28");var CobrandSite=new Array(CobrandSiteID.length);var SiteLogic=new Array(CobrandSiteID.length);for(i=1;i<CobrandSiteID.length;i++){CobrandSite[i]=new Array("."+cobrands[i]+".","ht="+ht[i]+"&","s_partnerid="+ht[i]+"&","co_partnerid="+ht[i]+"&");}

CobrandSite[0]=new Array(".ebaystores.","crs.ebay.com",".liveauctions.","arribada.","skippy.");CobrandSite[2][1]="ht=2&";function checkLastPage(){disbaleLastPage=false;for(h=1;h<CobrandSiteID.length;h++){if(lastPage.indexOf("."+cobrands[h]+".")!=-1&&lastPage.indexOf(".ebay")==-1){disbaleLastPage=true;}}

return disbaleLastPage;}

if(lastPage.indexOf("web.aol.com")!=-1||checkLastPage()){lastPage="";}

function getException(SiteID,InputLogic,inThisPage,inLastPage){if(SiteID=="1"){OutputLogic="("+InputLogic+") && ( ((inThisPage.indexOf(\".com/aol/\")>0)&&(inThisPage.indexOf(\".aol.\")>0)) || (((inThisPage.indexOf(\".com/aol/\")==-1)&&(inThisPage.indexOf(\".aol.\")==-1))&&((inThisPage.indexOf(\"ht=5&\") > 0)||(inThisPage.indexOf(\"s_partnerid=5&\") > 0)||(inThisPage.indexOf(\"co_partnerid=5&\") > 0))) || ((inLastPage.indexOf(\".com/aol/\")>0)&&(inLastPage.indexOf(\".aol.\")>0)) || ((inLastPage.indexOf(\".com/aol/\")==-1)&&(inLastPage.indexOf(\".aol.\")==-1)&&(inThisPage.indexOf(\".aol.\")==-1)))";}

else if(SiteID=="5"){OutputLogic="(("+InputLogic+") && (inThisPage.indexOf(\"ebaymotors/\") ==-1) && (inThisPage.indexOf(\"motors.\") ==-1))";}

else if(SiteID=="9"){OutputLogic="(("+InputLogic+") && ( (inThisPage.indexOf(\"ebaymotors/\") > 0) || (inThisPage.indexOf(\"motors.\") > 0)  || ((inThisPage.indexOf(\"pages.\") ==-1) && (inThisPage.indexOf(\"www.ebay.com\") ==-1) && (inThisPage.indexOf(\"cgi\") ==-1)  && (inThisPage.indexOf(\"listings\") ==-1))))";}

else{OutputLogic=InputLogic;}

return OutputLogic;}

function detectCobrand(inThisPage,inLastPage,type){var elseStatement="";var setSiteID="";for(s=0;s<CobrandSiteID.length;s++){SiteLogic[s]="";orStatement="";for(i=0;i<CobrandSite[s].length;i++){if((i==0)&&(type=="location"))

{var itpURL=inThisPage;var qInd=itpURL.indexOf("?");if(qInd!=-1)

itpURL=itpURL.substring(0,qInd);var ilpURL=inLastPage;qInd=ilpURL.indexOf("?");if(qInd==-1)

ilpURL=ilpURL.substring(0,qInd);var itpInd=itpURL.indexOf(CobrandSite[s][i]);var ilpInd=ilpURL.indexOf(CobrandSite[s][i]);SiteLogic[s]=SiteLogic[s]+orStatement+"("+itpInd+" > 0) || ("+ilpInd+" > 0)";}

else

{SiteLogic[s]=SiteLogic[s]+orStatement+"(inThisPage.indexOf(\""+CobrandSite[s][i]+"\") > 0) || (inLastPage.indexOf(\""+CobrandSite[s][i]+"\") > 0)";}

orStatement=" || ";}

SiteLogic[s]=getException(s,SiteLogic[s]);if(type=="location"){setSiteID=setSiteID+elseStatement+" if("+SiteLogic[s]+") {siteID =\""+CobrandSiteID[s]+"\"}";}

else{setSiteID=setSiteID+elseStatement+" if("+SiteLogic[s]+") {isCobranded =\"true\"}";}

elseStatement=" else";}

if(type=="location"){eval(setSiteID);}

else{checkCobrand=setSiteID;}}

detectCobrand(thisPage,lastPage,"location");function ReadCookie(name){var allCookie,cookieVal,length,start,end;cookieVal="";name=name+"=";allCookie=document.cookie;length=allCookie.length;if(length>0){start=allCookie.indexOf(name,0);if(start!=-1){start+=name.length;end=allCookie.indexOf(";",start);if(end==-1){end=length;}

cookieVal=unescape(allCookie.substring(start,end));}}

return(cookieVal);}

function WriteCookie(name,value,domain,path,expires,secure){var CookieVal,CookError;CookieVal=CookError="";if(name){CookieVal=CookieVal+escape(name)+"=";}

if(value){CookieVal=CookieVal+escape(value);}

if(domain){CookieVal=CookieVal+"; domain="+domain;}

if(path){CookieVal=CookieVal+"; path="+path;}

if(expires){CookieVal=CookieVal+"; expires="+expires.toGMTString();}

if(secure){CookieVal=CookieVal+"; secure="+secure;}

else{CookError=CookError+"Write failure";}

document.cookie=CookieVal;}

function DeleteCookie(name,domain,path){var expireDate=new Date(1);if(ReadCookie(name)){WriteCookie(name," ",domain,path,expireDate);}}

var mbID="0";var pageName;if(!pageName)pageName="";if((pageName.toLowerCase()=="pageviewitem")||(pageName.toLowerCase()=="pageacceptbid")||(pageName.toLowerCase()=="pageautosviewitemforvehicle")||(pageName.toLowerCase()=="pagebinconfirm")||(pageName.toLowerCase()=="pagebincongrats")||(pageName.toLowerCase()=="pagemakebid")){if(lastPage.indexOf('techrepublic.com')>-1){siteID="0";document.write("<SCRIPT SRC=\""+machine+path+"mb/techrepublic.js\"></SCRIPT>");}

else if(lastPage.indexOf('lego.com')>-1){siteID="0";document.write("<SCRIPT SRC=\""+machine+path+"mb/lego.js\"></SCRIPT>");}

else if((lastPage.indexOf('tmichaels')>-1)||(lastPage.indexOf('smccarth')>-1)){siteID="0";document.write("<SCRIPT SRC=\""+machine+path+"mb/mb_test.js\"></SCRIPT>");}}

if((siteID!="0")||(thisPage.indexOf("https://")!=-1)||(thisPage.indexOf("scgi.")!=-1)){document.write("<SCRIPT SRC=\""+machine+path+"cobrand_functions.js\"></SCRIPT>");var HeaderName=cobrands[siteID];if(siteID=="1"){HeaderName=cobrands[siteID]+"com";}}

function writeHeader(){if(siteID!="0"){var autos="";if((((thisPage.indexOf("motors/")>0)||(thisPage.indexOf("motors.")>0))&&(thisPage.indexOf("ebayisapi.dll?signin&usingssl=1")==-1))){autos="autos.";}

document.write("<SCRIPT SRC=\""+machine+path+"headers/top/"+autos+"header."+HeaderName+".js\"></SCRIPT>");}}

function writeBrow(){document.write("<SCRIPT SRC=\""+machine+path+"headers/brow.js\"></SCRIPT>");}

function writeATC(){var date=new Date();var ns=navigator.appName=="Netscape";if((ns&&(date.getYear()<103))||(!ns&&(date.getYear()<2003)))

{if(siteID!="4"){document.write("<SCRIPT SRC=\""+machine+path+"headers/ATC.js\"></SCRIPT>");}}}

function writeFooter(){if(QA==""){if((siteID=="0")&&((thisPage.indexOf('/cgi.ebay.com/aw-cgi/ebayisapi.dll?viewitem&item')>-1)||(thisPage.indexOf('/cgi.ebay.com/aw-cgi/ebayisapi.dll?mfcisapicommand=viewitem&item')>-1))){document.links[3].href="http://pages.ebay.com/sitemap.html";if(document.forms.length>0){if((document.forms[0].action.indexOf(".ebay.com")<0)){var endedItem=1;for(i=0;i<document.forms[0].length;i++){if(document.forms[0].elements[i].name=="transactionid")endedItem++;if(document.forms[0].elements[i].value=="UnifiedCheckoutShippingDispatcher")endedItem++;}

if(endedItem>=3){document.forms[0].action="http://cgi3.ebay.com/aw-cgi/eBayISAPI.dll";for(i=0;i<document.forms[0].length;i++){if(document.forms[0].elements[i].type=="submit")document.forms[0].elements[i].value="Checkout";}}}}}}

if(siteID!="0"){document.write("<SCRIPT SRC=\""+machine+path+"footers/footers."+HeaderName+".js\"></SCRIPT>");}}

var brow=1;var atc=1;var cbc=1;

// -->








//<!--

//\include\js\help\openHelpWindow.js@@\main\11



var hw=""

var nhw=""

function openHelpWindow(path){if(navigator.appName.indexOf("WebTV")==-1){hw=window.open(path,"helpwin","height=465,width=410,scrollbars=yes,status=no,toolbar=no,menubar=no,location=no,resizable=yes,titlebar=no");if((navigator.userAgent.toLowerCase().indexOf("msie")==-1)||(parseInt(navigator.appVersion)>=5))

hw.focus();return false;}

else{document.location.href=path;}}

function openNonHelpWindow(path){if(navigator.appName.indexOf("WebTV")==-1){nhw=window.open(path,"third","height=400,width=620,scrollbars=yes,status=yes,toolbar=yes,menubar=yes,location=yes,resizable=yes,titlebar=yes");nhw.focus();return false;}

else{document.location.href=path;}}

// -->








//<!--

//\include\js\stats\ss.js@@\main\67



var ssQA="";var ssPNCS="";var ssHalfPath="http://half.ebay.com/sStats/";var ssIsRegi="NonReg";var ssUser="Nonreg";var ssAccounts=new Array();var ssSmSample=0;var ssTH=document.location.hostname.toLowerCase();var ssTP=unescape(document.location).toLowerCase();var lastPage=unescape(document.referrer).toLowerCase();var pageName;var ssSample;var base_domain=".ebay";var ssCD=base_domain+".com";if(ssTH.indexOf(base_domain)>0){ssCD=ssTH.substring(ssTH.indexOf(base_domain));}

var expires=new Date();var curyear=expires.getYear();if(curyear<1900){curyear=curyear+1900;}

function ssReadADME(cook,cooklet){cook+="=";cooklet+="=";var thisCookie=document.cookie;if(!cooklet)return thisCookie;var pos1=thisCookie.indexOf(cook);if(pos1!=-1){var start1=pos1+(cook.length);var end1=thisCookie.indexOf(";",start1);if(end1==-1)end1=thisCookie.length;var value=unescape(thisCookie.substring(start1,end1));var pos2=value.indexOf(cooklet);if((pos2!=-1)){var start2=pos2+(cooklet.length);var end2=value.indexOf("^",start2);if(end2==-1)end2=value.length;var value2=unescape(value.substring(start2,end2));return ssADMEC+value2;}

value=value.substring(value.lastIndexOf("ADME"),value.length-1);return ssADMEC+value;}

else return'';}

function ssWriteADME(name,cooklet,value,domain,path,expires){if(ReadCookie(name)){var curContent=ReadCookie(name);if(curContent.indexOf("^")==-1)curContent+="^";}

else curContent="";if(cooklet){var pre,post,end;var pos2=curContent.indexOf(cooklet);if(pos2==-1){pos2=curContent.length;post=curContent.substring(curContent.lastIndexOf("^",pos2)+1);}

else post=curContent.substring(curContent.indexOf("^",pos2)+1);pre=curContent.substring(0,pos2);if(pre==post)post="";value=pre+post+cooklet+"="+value+"^";}

else value=curContent;var CookieVal="";if(name)CookieVal=CookieVal+escape(name)+"=";if(value)CookieVal=CookieVal+escape(value);if(domain)CookieVal=CookieVal+"; domain="+domain;if(path)CookieVal=CookieVal+"; path="+path;if(expires)CookieVal=CookieVal+"; expires="+expires.toGMTString();document.cookie=CookieVal;}

function ReadCookie(name){var cookie_list=' '+document.cookie,cookie_key=' '+name+'=',cookie_offs=(document.cookie?cookie_list.indexOf(cookie_key):-1);if(cookie_offs>=0){var cookie_val=cookie_list.substring(cookie_offs+cookie_key.length),cookie_end=cookie_val.indexOf(';');return unescape(cookie_end<0?cookie_val:cookie_val.substring(0,cookie_end));}return'';}

function WriteCookie(name,value,domain,path,expires,secure){document.cookie=(name?escape(name)+'=':'')+(value?escape(value):'')+(domain?'; domain='+domain:'')+(path?'; path='+escape(path):'')+(expires?'; expires='+expires.toGMTString():'')+(secure?'; secure='+escape(secure):'');if(ReadCookie(name)!=value){return false;}

return true;}

function DeleteCookie(name,domain,path){var expireDate=new Date(1);if(ReadCookie(name)){WriteCookie(name," ",domain,path,expireDate);}}

function getOneOffs(){var ssSpecialPages=new Array();if(pageName&&(ssTH.indexOf('.qa.')==-1)&&(ssTH.indexOf('.corp.')==-1)){}

if(ssSpecialPages.length>0)return ssSpecialPages;else return false;}

function getOrDropLuckyCookie(){expires.setYear(curyear+5);var ss_y=ReadCookie("lucky9"+ssQA);if(ss_y.length<1){if(((ssTH.indexOf('.qa.')>0)||(ssTH.indexOf('.corp.')>0))&&ssQA!="qa")ss_y=1;else{ss_y=Math.floor(Math.random()*1000000);}}

WriteCookie("lucky9"+ssQA,ss_y,ssCD,"/",expires);var ss_x=ReadCookie("lucky9"+ssQA);ssSample=ss_x;if(ss_y==ss_x)return ss_x;else return'';}

function ssDropRegCookie(){expires.setYear(curyear+5);WriteCookie("reg","1",ssCD,"/",expires);}

function determineAccounts(ss_x,oneOffs){if(oneOffs){for(i=0;i<oneOffs.length;i++){ssAccounts[ssAccounts.length]=oneOffs[i];}}

if((ss_x.length!=0)&&((ss_x%100)==2)){ssAccounts[ssAccounts.length]='ebay1'+ssQA;}

if((ss_x.length!=0)&&((ss_x%1000)==2)){ssSmSample=1;if(ReadCookie("reg")=="1"){ssIsRegi="regi";ssAccounts[ssAccounts.length]='ebayreg'+ssQA;}

else{ssAccounts[ssAccounts.length]='ebaynonreg'+ssQA;}}}

if(ReadCookie("ssQA")=="1")ssQA="qa";if((ReadCookie("ebaysignin")=="in")||(ReadCookie("reg")=="1"))ssDropRegCookie();determineAccounts(getOrDropLuckyCookie(),getOneOffs());var server,channel,prop1,prop2,prop3,prop4,prop5,prop6,prop7,prop8,prop9,prop10,prop11,prop12,prop13,prop14,prop15,prop16,prop17,prop18,prop19,prop20,prop21,prop22,prop23,prop24,prop25,s_campaign,s_state,s_zip,s_events,s_products,s_purchaseID,s_eVarCFG,s_eVar1,s_eVar2,s_eVar3,s_eVar4,s_eVar5,s_eVar6,s_eVar7,s_eVar8,s_eVar9,s_eVar10,s_eVar11,s_eVar12,s_eVar13,s_eVar14,s_eVar15,s_eVar16,s_eVar17,s_eVar18,s_eVar19,s_eVar20,ssBidderOverride,category0,category1,category2,category3,category4,cobrand,region,tab,itemPrice,pageRelative,lastList,searchResultTotal,searchFilterSort,searchFilterPrice,searchFilterPayment,searchFilterBoolean,itemInstantPurchase,itemAuctionDutch,itemTimeElapsed,itemTimeElasped,itemTimeRemaining,itemNumBids,sellerFeedback,itemBIN,itemImage,itemState,itemFormat,ipix,itemReserve,itemCurrency,signedIn,itemFeatured,itemAcceptCC,pageAbsolute,writeLL,productFinder,pfType,pfMode,gcsID,pfID,closematch,ssADMEC,SBR,ssSBR,undefined;var ssTab=ssVIPages=ssBCP=ssSearchPages=ssListingPages=ssIsReg=ssIsLL=ssIsMOPS=ssIsADME_L=ssIsADME_R=0;var ssPNU=ssPNL="";var ssCtry="US";function ssGetCountry(){var ssC="US;";var ssCAN="ebayUS"+ssQA;var intl=ssTH.substring(ssTH.length-3);if(intl==".au"){ssCtry="Australia";ssC="AU;";ssCAN="ebayAustralia"+ssQA;}

else if(intl==".at"){ssC="AT;";ssCAN="ebayAT"+ssQA;}

else if((intl==".be")||(ssTH.indexOf('.be.')>-1)){ssCtry="Belgium";ssC="BE;";ssCAN="ebayBelgium"+ssQA;}

else if((intl==".ca")||(ssTH.indexOf('.ca.')>-1)){ssCtry="Canada";ssC="CA;";ssCAN="ebayCanada"+ssQA;}

else if(intl==".ch"){ssC="CH;";ssCAN="ebayCH"+ssQA;}

else if(ssTP.indexOf('/ch/')>-1)ssC="CH;";else if(intl==".de"){ssCtry="Germany";ssC="DE;";ssCAN="ebayGermany"+ssQA;}

else if((intl==".es")||(ssTP.indexOf('.es.')>-1)||(ssTH.indexOf('.ebaytiendas.')>-1)||(ssTH.indexOf('.ebayspain.')>-1)){ssCtry="Spain";ssC="ES;";ssCAN="ebaySpain"+ssQA;}

else if((intl==".fr")||(ssTH.indexOf('.fr.')>-1)){ssCtry="France";ssC="FR;";ssCAN="ebayFrance"+ssQA;}

else if(ssTH.indexOf('.ebayfrance.')>-1){ssCtry="France";ssC="FR;";ssCAN="ebayFrance"+ssQA;}

else if(intl==".it"){ssCtry="Italy";ssC="IT;";ssCAN="ebayItaly"+ssQA;}

else if((intl==".tw")||(ssTP.indexOf('/tw/')>-1)||(ssTP.indexOf('.tw.')>-1)){ssCtry="Taiwan";ssC="TW;";ssCAN="ebayTaiwan"+ssQA;}

else if(intl==".nl"){ssCtry="Netherlands";ssC="NL;";ssCAN="ebayNetherlands"+ssQA;}

else if(ssTH.indexOf('.co.nz')>-1)ssC="NZ;";else if(intl==".se")ssC="SE;";else if(ssTP.indexOf('sweden')>-1)ssC="SE;";else if(intl==".sg")ssC="SG;";else if(ssTP.indexOf('/sg/')>-1)ssC="SG;";else if(intl==".uk"){ssCtry="UK";ssC="UK;";ssCAN="ebayUK"+ssQA;}

if(ssSmSample)ssAccounts[ssAccounts.length]=ssCAN;return ssC;}

function ssGetSite(){return';';}

function getAndSetPageName(){if(!pageName){if(document.title)pageName=document.title;else pageName="Unspecified";}

var ssCSite=ssGetCountry()+ssGetSite()+'';ssPNCS=ssCSite+pageName;if(pageName=="document.title")pageName=document.title;ssPNU=pageName;ssPNL=ssPNU.toLowerCase();if(ssPNL.indexOf('viewitem')!=-1)ssVIPages=1;if((ssPNL.indexOf('search')!=-1)&&(ssTP.indexOf("search.dll")!=-1))ssSearchPages=1;if(ssPNL.indexOf('listings')!=-1)ssListingPages=1;if((ssPNL.indexOf('viewuserpage')!=-1)||(ssPNL.indexOf('aboutmystore')!=-1)||(ssPNL.indexOf('storefrontlistings')!=-1))ssIsLL=1;if((ssPNL.indexOf('bincongrats')!=-1)||(ssPNL.indexOf('acceptbid')!=-1)){ssBCP=1;ssADMEC="B;"}

if((ssPNL.indexOf('pageaddnewitem')!=-1)||(ssPNL.indexOf('pagesyi_confirm')!=-1)){ssIsADME_L=1;ssADMEC="L;"}

if((ssPNL.indexOf('registersuccess')!=-1)||(ssPNL.indexOf('registercongrats')!=-1)||(ssPNL.indexOf('registeraolcongrats')!=-1)){ssIsADME_R=1;ssADMEC="R;"}

if(ssPNL.indexOf('viewitem')!=-1){if(ssTP.indexOf("&showtutorial=1")!=-1)pageName="PageViewItemTutorial";if(lastPage.indexOf('stores')!=-1)pageName+="Stores";if(itemTimeElasped=="11")pageName+="Ended";}

if((ssPNL=="pagesignin")&&(ReadCookie("ebaysignin")=="in")){pageName="PageSignOut";}

if(ssTP.indexOf('.gc.')!=-1)pageName="Premier:"+pageName;if(ssTP.indexOf('liveauctions.')!=-1)pageName="LiveAuctions:"+pageName;if(ssTP.indexOf("searchcat")!=-1)pageName+=":CIS";if(ssTP.indexOf("&pilot")!=-1)pageName+=":CIS";if(ssTP.indexOf("&allcats")!=-1)pageName+=":AllCats";if(ssTP.indexOf("&mocat")!=-1)pageName+=":MoreCats";if(ssTP.indexOf("&top10")!=-1)pageName+=":Top10";if(pfType){pageName+=":PF";var domValue="";if(gcsID)domValue=gcsID;else domValue="none";if(ssTP.indexOf("&gcs")!=-1){pageName+=":Attr";var p15=ssCSite+pageName;if(pfType){if(pfType=="list")p15+=";list";if(pfType=="wizard")p15+=";wizard";}

if(pfMode){if(pfMode=="simple")p15+=":simple";if(pfMode=="advanced")p15+=":adv";}

if(ssTP.indexOf("query=")!=-1){var queryEmpty=true;var kwStart=ssTP.indexOf("query=")+6;var kwEnd=ssTP.indexOf("&",kwStart);if((kwEnd!=-1)&&(kwStart+1!=kwEnd))queryEmpty=false;else if((kwEnd==-1)&&(kwStart<ssTP.length))queryEmpty=false;}

if((ssTP.indexOf("combine=y")!=-1)&&(!queryEmpty))p15+=":key";else p15+=":nokey";if(ssTP.indexOf("reqtype=")!=-1){var reqTypeValue=ssTP.charAt(ssTP.indexOf("reqtype=")+8);if(reqTypeValue=="1")p15+=":search";else if(reqTypeValue=="2")p15+=":listings";else if(reqTypeValue=="3")p15+=":portal";else p15+=":none";}

else p15+=":none";p15+=":"+domValue;if(pfID)p15+=":"+pfID;else p15+=":none";if(closematch)prop15=p15+":1";else prop15=p15+":0";}

else{var p16=ssCSite+pageName;if(pfType){if(pfType=="list")p16+=";list";else if(pfType=="wizard")p16+=";wizard";else p16+=";none";}

if(pfMode){if(pfMode=="simple")p16+=":simple";else if(pfMode=="advanced")p16+=":adv";}

else p16+=":none";prop16=p16+":"+domValue;if(pfID)prop16+=":"+pfID;else prop16+=":none";}}

pageName=ssCSite+pageName;if(ssTP.indexOf("sspagename=")!=-1){var start,str,end;start=ssTP.indexOf("sspagename=")+11;str=ssTP.substring(start);end=str.indexOf('&');if(end==-1)end=str.length;str=str.toUpperCase();pageName+=";"+str.substring(0,end);ssIsLL=1;if(ssTP.indexOf("mops")!=-1){ssIsMOPS=1;prop14=str.substring(0,end);}}

if(tab){if((tab=="sim")||(tab=="auction")||(tab=="bin")||(tab=="all"))ssTab=1;pageName+=":"+tab;}}

function getChannel(){var siteID;if(siteID=="1")channel="AOL.com at eBay";if(siteID=="2")channel="AOL at eBay";if(siteID=="3")channel="Compuserve at eBay";if(siteID=="4")channel="Digitalcity at eBay";if(siteID=="5")channel="Go.com at eBay";if(siteID=="6")channel="ICQ at eBay";if(siteID=="7")channel="Netscape at eBay";else channel="eBay";return channel}

function ssSetVariables(){if(ssBCP){s_events="event1";s_campaign=ssUser;}

prop21=ssIsRegi;prop22=pageName+";"+ssIsRegi;prop24=pageName+";"+ssUser;prop25=pageName+";"+prop25;server=ssTH;channel=getChannel();if(ssVIPages||ssBCP){prop1=pageName+";"+ssUser+';'+category0;prop2=pageName+';'+category1;prop3=pageName+';'+category2;prop4=pageName+';'+category3;prop5=pageName+';'+category4;prop6=pageName+";"+ssUser+';'+itemState;prop7=pageName+";"+ssUser+';'+itemPrice;prop8=pageName+";"+ssUser+';'+itemFormat;prop9=pageName+";"+ssUser+';'+itemTimeRemaining;prop10=pageName+";"+ssUser+';'+itemNumBids;prop11=pageName+";"+ssUser+';'+sellerFeedback;prop12=pageName+";"+ssUser+';'+ipix;prop15=pageName+";"+ssUser+';'+itemReserve;prop16=pageName+";"+ssUser+';'+itemCurrency;prop18=pageName+';'+itemInstantPurchase;}

if(ssSearchPages){prop13=ssPNCS+";"+ssSBR;prop1=pageName+';'+category0;prop2=pageName+';'+category1;prop3=pageName+';'+category2;prop4=pageName+';'+category3;prop5=pageName+';'+category4;prop6=pageName+';'+region;if(ssTab==1)prop7=pageName;else prop7=pageName+';'+tab;prop8=pageName+';'+pageAbsolute;prop9=pageName+';'+pageRelative;prop10=pageName+';'+searchResultTotal;prop11=pageName+';'+searchFilterSort;prop12=pageName+';'+searchFilterPayment;}

if(ssListingPages){prop13=ssPNCS+";"+ssSBR;prop1=pageName+';'+category0;prop2=pageName+';'+category1;prop3=pageName+';'+category2;prop4=pageName+';'+category3;prop5=pageName+';'+category4;prop6=pageName+';'+region;if(ssTab==1)prop7=pageName;else prop7=pageName+';'+tab;prop8=pageName+';'+pageAbsolute;prop9=pageName+';'+pageRelative;}}

function dropLastListCookie(){if((ssTab==1)||(tab==undefined))tab="";else tab=":"+tab;var lastList=channel+":"+pageName+tab;WriteCookie("lastList",lastList,ssCD,"/");}

function dropADMECookie(){if((ssTP.indexOf("adme:")!=-1)&&(ssTP.indexOf("adme:x:")==-1)){var start,ch,str,end;start=ssTP.indexOf("adme:");str=ssTP.substring(start);ch=ssTP.charAt(start+5);end=str.indexOf('&');if(end==-1)end=str.length;str=str.toUpperCase();if(ch=="b")ssWriteADME('ADME','B',str,ssCD,"/");else if(ch=="l")ssWriteADME('ADME','L',str,ssCD,"/");else if(ch=="r")ssWriteADME('ADME','R',str,ssCD,"/");}}

function readADMECookie(){var adme,start,ch;if(ssIsADME_R)adme=ssReadADME('ADME','R');else if(ssIsADME_L)adme=ssReadADME('ADME','L');else if(ssBCP)adme=ssReadADME('ADME','B');else return false;prop19=adme;return true;}

function readLastListCookie(){var LL=ReadCookie("lastList");if((LL=="")||(LL==null)||(LL==undefined))LL="None";prop20=pageName+";"+LL;var MOPSLL=ReadCookie("ssPageNameMOPS");if((MOPSLL=="")||(MOPSLL==null)||(MOPSLL==undefined))MOPSLL="None";prop17=pageName+";"+MOPSLL;}

function readSBR(){var SBRC=ReadCookie("ssSBR");if((SBRC=="")||(SBRC==null)||(SBRC==undefined))SBRC="None";if(ssPNL.indexOf('accepttrack')!=-1)prop23=SBRC+";WAT";else if(ssPNL.indexOf('bincongrats')!=-1)prop23=SBRC+";BIN";else if(ssPNL.indexOf('acceptbid')!=-1)prop23=SBRC+";BID";}

function writeSBR(){SBR=ssPNCS+";"+SBR;WriteCookie("ssSBR",SBR,ssCD,"/");}

function ss_b64Decode(str,is_binary){var result="";var i=0;var x;var shiftreg=0;var count=-1;for(i=0;i<str.length;i++){c=str.charAt(i);if('A'<=c&&c<='Z')

x=str.charCodeAt(i)-65;else if('a'<=c&&c<='z')

x=str.charCodeAt(i)-97+26;else if('0'<=c&&c<='9')

x=str.charCodeAt(i)-48+52;else if(c=='+')

x=62;else if(c=='/')

x=63;else

continue;count++;switch(count%4)

{case 0:shiftreg=x;continue;case 1:v=(shiftreg<<2)|(x>>4);shiftreg=x&0x0F;break;case 2:v=(shiftreg<<4)|(x>>2);shiftreg=x&0x03;break;case 3:v=(shiftreg<<6)|(x>>0);shiftreg=x&0x00;break;}

if(!is_binary&&(v<32||v>126)&&(v!=0x0d)&&(v!=0x0a))

{result=result+"<";result=result+"0123456789ABCDEF".charAt((v/16)&0x0F);result=result+"0123456789ABCDEF".charAt((v/1)&0x0F);result=result+">";}

else

result=result+String.fromCharCode(v);}

return result.toString();}

function BIBO_getUserSeg(){if(ReadCookie('reg')!='1')return'Nonreg';else{if(((ss_b64Decode(ReadCookie('nonsession')).indexOf('bibo')!=-1)||(ss_b64Decode(ReadCookie('nonsession')).indexOf('1igor')!=-1))&&!ssBidderOverride)return'Bidder1';else return'Bidder0';}}

var s_unl,s_ios=0,s_code='',code='',pageName,server,channel,pageType,pageValue,product,s_vb,s_e=false,s_n=navigator,s_u=s_n.userAgent,s_apn=s_n.appName,s_w=s_n.appVersion,s_apv,s_i,s_ie=s_w.indexOf('MSIE '),s_ns6=s_u.indexOf('Netscape6/');if(s_w.indexOf('Opera')>=0||s_u.indexOf('Opera')>=0)s_apn='Opera';if(s_ie>0){s_apv=parseInt(s_i=s_w.substring(s_ie+5));if(s_apv>3)s_apv=parseFloat(s_i);}else if(s_ns6>0)s_apv=parseFloat(s_u.substring(s_ns6+10));else s_apv=parseFloat(s_w);if(s_apv>=4&&s_apn!='Opera'&&(s_ns6<0||s_apv>=6.1))s_ios=1;function s_escape(s){var c;s=escape(s);while((c=s.indexOf('+'))>=0)s=s.substr(0,c)+'%2B'+s.substr(c+1,s.length);return s;}function s_et(){window.onerror=window.oe;s_e=1;s_code=s_dc(s_unl);if(s_code)document.write(s_code);s_e=0;return true;}function s_dc(unl){s_unl=unl;var r='',r_d=0;if(!s_e){if(!r_d){if(s_u.indexOf('Mac')>=0&&s_u.indexOf('MSIE 4')>=0)r=document.referrer;else{window.oe=window.onerror;window.onerror=s_et;r=parent.document.referrer;}}}r=(r?r:(s_e?'External Frame Referrer':'NULL'));document.cookie='s_cc=true';var tm=new Date,sess='ss'+Math.floor(tm.getTime()/10800000)%10+tm.getTime()%10000000000000,s='',c='',v='',p='',bw='',bh='',j='1.0',vb=(s_vb?s_vb:''),a=s_apn+' '+s_apv,g=window.location.href,o=navigator.platform,yr,t=tm.getDate()+'/'+tm.getMonth()+'/'+((yr=tm.getYear())<1900?yr+1900:yr)+' '+tm.getHours()+':'+tm.getMinutes()+':'+tm.getSeconds()+' '+tm.getDay()+' '+tm.getTimezoneOffset(),k=(document.cookie.indexOf('s_cc=')!=-1?'Y':'N'),hp='',ct='';if(s_apv>=4)s=screen.width+'x'+screen.height;if(s_apn=='Netscape'||s_apn=='Opera'){if(s_apv>=3){j='1.1';var i1=0,i2=0,sta;while((i2<30)&&(i1<navigator.plugins.length)){sta=navigator.plugins[i1].name;if(sta.length>100)sta=sta.substring(0,100);sta+=';';if(p.indexOf(sta)==-1)p+=sta;i1++;i2++;}v=(navigator.javaEnabled()?'Y':'N')}if(s_apv>=4){j='1.2';c=screen.pixelDepth;bw=window.innerWidth;bh=window.innerHeight;}if(s_apv>=4.06)j='1.3';}else if(s_apn=='Microsoft Internet Explorer'){if(s_apv<4)r='NULL';if(s_apv>=4){v=(navigator.javaEnabled()?'Y':'N');j='1.2';c=screen.colorDepth;}if(s_apv>=5){bw=document.documentElement.offsetWidth;bh=document.documentElement.offsetHeight;j='1.3';if(s_u.indexOf('Mac')<0){document.body.addBehavior("#default#homePage");hp=(document.body.isHomePage(location.href))?"Y":"N";document.body.addBehavior("#default#clientCaps");ct=document.body.connectionType;}}}

var rs='http://192.168.112.2O7.net/b/ss/'+unl+'/1/c4.2/'+sess+'?'+(s_apn!='Opera'?'[AQB]':'')+'&box=split'+(r?'&r='+s_escape(r):'')+(s?'&s='+s_escape(s):'')+(c?'&c='+s_escape(c):'')+(o?'&o='+s_escape(o):'')+(j?'&j='+j:'')+(v?'&v='+v:'')+(k?'&k='+k:'')+(bw?'&bw='+bw:'')+(bh?'&bh='+bh:'')+(t?'&t='+s_escape(t):'')+(vb?'&vb='+vb:'')+(ct?'&ct='+s_escape(ct):'')+(hp?'&hp='+hp:'')+(pageName?'&pageName='+s_escape(pageName):'')+(server?'&server='+s_escape(server):'')+(channel?'&ch='+s_escape(channel):'')+(pageType?'&pageType='+s_escape(pageType):'')+(pageValue?'&pageValue='+s_escape(pageValue):'')+(product?'&product='+s_escape(product):'')+(prop1?'&c1='+s_escape(prop1):'')+(prop2?'&c2='+s_escape(prop2):'')+(prop3?'&c3='+s_escape(prop3):'')+(prop4?'&c4='+s_escape(prop4):'')+(prop5?'&c5='+s_escape(prop5):'')+(prop6?'&c6='+s_escape(prop6):'')+(prop7?'&c7='+s_escape(prop7):'')+(prop8?'&c8='+s_escape(prop8):'')+(prop9?'&c9='+s_escape(prop9):'')+(prop10?'&c10='+s_escape(prop10):'')+(prop11?'&c11='+s_escape(prop11):'')+(prop12?'&c12='+s_escape(prop12):'')+(prop13?'&c13='+s_escape(prop13):'')+(prop14?'&c14='+s_escape(prop14):'')+(prop15?'&c15='+s_escape(prop15):'')+(prop16?'&c16='+s_escape(prop16):'')+(prop17?'&c17='+s_escape(prop17):'')+(prop18?'&c18='+s_escape(prop18):'')+(prop19?'&c19='+s_escape(prop19):'')+(prop20?'&c20='+s_escape(prop20):'')+(prop21?'&c21='+s_escape(prop21):'')+(prop22?'&c22='+s_escape(prop22):'')+(prop23?'&c23='+s_escape(prop23):'')+(prop24?'&c24='+s_escape(prop24):'')+(prop25?'&c25='+s_escape(prop25):'')+(s_campaign?'&campaign='+s_escape(s_campaign):'')+(s_state?'&state='+s_escape(s_state):'')+(s_zip?'&zip='+s_escape(s_zip):'')+(s_events?'&events='+s_escape(s_events):'')+(s_products?'&products='+s_escape(s_products):'')+(s_purchaseID?'&purchaseID='+s_escape(s_purchaseID):'')+(s_eVarCFG?'&eVarCFG='+s_escape(s_eVarCFG):'')+(s_eVar1?'&v1='+s_escape(s_eVar1):'')+(s_eVar2?'&v2='+s_escape(s_eVar2):'')+(s_eVar3?'&v3='+s_escape(s_eVar3):'')+(s_eVar4?'&v4='+s_escape(s_eVar4):'')+(s_eVar5?'&v5='+s_escape(s_eVar5):'')+(s_eVar6?'&v6='+s_escape(s_eVar6):'')+(s_eVar7?'&v7='+s_escape(s_eVar7):'')+(s_eVar8?'&v8='+s_escape(s_eVar8):'')+(s_eVar9?'&v9='+s_escape(s_eVar9):'')+(s_eVar10?'&v10='+s_escape(s_eVar10):'')+(s_eVar11?'&v11='+s_escape(s_eVar11):'')+(s_eVar12?'&v12='+s_escape(s_eVar12):'')+(s_eVar13?'&v13='+s_escape(s_eVar13):'')+(s_eVar14?'&v14='+s_escape(s_eVar14):'')+(s_eVar15?'&v15='+s_escape(s_eVar15):'')+(s_eVar16?'&v16='+s_escape(s_eVar16):'')+(s_eVar17?'&v17='+s_escape(s_eVar17):'')+(s_eVar18?'&v18='+s_escape(s_eVar18):'')+(s_eVar19?'&v19='+s_escape(s_eVar19):'')+(s_eVar20?'&v20='+s_escape(s_eVar20):'')+(g?'&g='+s_escape(g):'')+(a?'&a='+s_escape(a):'')+(p?'&p='+s_escape(p):'')+(s_apn!='Opera'?'[AQE]':''),imn='s_i_ebay';if(s_ios&&document.images[imn])document.images[imn].src=rs;else return'<img src="'+rs+'" width=1 height=1 border=0>';return''}
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ATTACHMENT 21a "FRAME RAILS" 



[DeTomaso] GT5-S versus early Pantera frame rails

MikeLDrew@aol.com MikeLDrew at aol.com

Wed Mar 13 20:55:01 2002



    * Previous message: [DeTomaso] Track Rims

    * Next message: [DeTomaso] GT5-S versus early Pantera frame rails

    * Messages sorted by: [ date ] [ thread ] [ subject ] [ author ]



Hi guys,



I had a fantastic time hanging out in Michigan Ohio with Gary Roys and other 

club members and forum dudes Bob Timma, John Christian and Kirk Evans.



The primary purpose for the trip was to travel to Kirk Evans' shop, do some 

destructive testing on early and late Pantera chassis rails and determine 

once and for all if there is a significant design problem.  While there is 

plenty of anecdotal evidence supporting the contention that late-model 

chassis is dramatically under-engineered, particularly in the rear lower 

control arm mounts (recall that several of us have experienced separation of 

the a-arm mounts from the chassis, most notably Charlie McCall), some owners 

of later cars are especially sensitive to the criticisms heaped upon these 

cars by the Pantera vendors who work on them every day.  They cite an overall 

improvement in development, comfort, and build quality and have big problems 

with people levelling accusations of structural inferiority upon their cars 

without any proof.



Well, here is your proof.



Gary Roys' GT5-S (recently sold) was up on jackstands in Kirk's shop, minus 

any suspension, so it was a simple matter to bust out the Tool of Justice and 

ziz some sheetmetal away to peer inside and see what is going on.  Kirk 

happened to have a pair of 1971 chassis frame rails literally lying around 

which provided an excellent side-by-side comparison.



A peek inside the absolutely rust-free GT5-S chassis was somewhat horrifying. 

 Kirk has spent more time than just about anybody dismantling and 

reassembling early Pantera chassis, but I believe that he hasn't really done 

too much with the late cars other than import them and sell them.  He 

expressed considerable surprise at the comparative lack of spot welds on the 

chassis rail, and the hokey tack welds used to join the two halves together 

at the bottom.  Upon opening the rail up, there was no visible reinforcement 

except the tube, which he was able to move around by hand.  He agreed that 

this was grossly inadequate for the task at hand.  



A comparison with the 1971 chassis rail showed that somebody was on the ball 

back then--a second layer of sheet metal encompasses the inside of the frame 

rail and has a good 20 or so spot welds to keep it in place.  Inside the 

frame rail is an extremely complex reinforcement structure formed from sheet 

metal bent into an M shape and placed on end.



Bottom line--in this area, early cars strong, late cars weak to the point of 

being dangerous.  If he hasn't already done so, I'll let Kirk provide a more 

expert design analysis, comparison and contrast.  He told me he plans to 

engineer a simple bolt-on or weld-on sheetmetal cover (similar to that used 

on the early cars) which he will sell at cost to any owner of a post-Ford 

Pantera.



One side note--both structures feature internal reinforcement of one type or 

another that would be virtually impossible to deform simply by 

over-tightening the nuts which secure the yokes to the chassis rails.  There 

has long been speculation that the several failures reported on the GT5-era ca

rs were caused by over-tightening, but that no longer seems to be a valid 

theory.



Detailed photos and further analysis at 



http://members.aol.com/panterachassisrails.jpg



Thanks to Kirk and Gary for helping settle this issue and hopefully solving 

this potentially dangerous problem!



Mike
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------------------------------------------------------------------------------



[DeTomaso] Late madel frame fix 

KRE kre at adelphia.net 

Wed Mar 20 12:50:02 2002 



Previous message: [DeTomaso] Burger Death in Orange County tomorrow 

Next message: [DeTomaso] (no subject) 

Messages sorted by: [ date ] [ thread ] [ subject ] [ author ] 



--------------------------------------------------------------------------------



[this was a MIME-encoded message - it has been]

[filtered of non-plaintext attachments by ALF ]











Fellow Pantera owners; old, new, and in-between,



First off I want to thank Mike and Gary for coming to my shop. We hacked up a GT5-S frame, told some great stories, and burned up the whole afternoon enjoying car stuff. A good time had by all.

The frame issue has raised some concerns about the late model car's structural integrity. HOLD YOUR HORSES! For those who are not interested in a quick history lesson, skip the numbers below. Most of this stuff we all know.

  1.. The first Pantera prototypes were all hand built in a similar fashion to the later model cars. 

  2.. The sleeve through method of attaching critical components is a age old proven system still used today. 

  3.. Every tube framed race car running today has some type of through sleeve mount holding some critical part. 

  4.. The production dies used to build the 71-74 bodies were destroyed and the reproduction of such tooling would not have been cost effective. 

  5.. The late model cars were built by a sub-contractor in Turino one at a time by fabricators with varying skill levels.

Lets look at the bigger picture. Pantera owners have a well built, very fast, easy to modify, great looking, and best bargain mid engine sports car ever built---either by hand or by Ghia --- better or worse --- never richer, always poorer, for those marred owners. 

When it comes to problems, Most who drive their cars have suffered from overheating--won't start--headlights out--AC busted--leaking ZF--wipers don't work--windows won't go down--I'm embarrassed in front of my friends--where's the gasoline and don't forget the matches attitude.Even with those little problems, WE LOVE OUR DETOMASOS. A long way to go for the stories advise.



The welded through tube approach has a number of advantages but in this case has shown cause for concern from previous failures. There are numerous possibilities for the reported fatigue and pull through of the control arm. I had planned to list some of them and also give a number of internal structure ideas for better load transfer. This would be pointless for cars already built that are over 15 years old. The fix is simple and adequate for the problem.

  1.. If you have a late model Pantera,(squared off rear wheelwells) have the frame examined by the suspension mounts. 

  2.. If you see any damage such as stress cracks or wrinkling in the frame rail, seek professional help immediately 

  3.. If the frame rails are clear of damage, add a reinforcing plate or washer to the inside (opposite the suspension) frame rail using the suspension mount to hold it. A large washer may be difficult to find a (2"OD dia.)  with the right ID hole size.   I will offer a frame wrap cap and also provide a print on line for those who wish to build their own parts.

The cap could be welded or possible bolted to the pinch flanges located at the top and bottom of the rail. This is a simple fix for a potential problem that may never have surfaced expect for this forum. Thanks to all who have input information for this issue.



Best regards,

Kirk Evans  --- AmeriSport ---





[ALF: attachment (type="text/html") removed from message]
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Instructions



1. Use a hand powered grease gun



2. Remove the speedometer cable from the angle drive as shown in the picture and in the Ebay ad. DO NOT remove the angle drive ! !



3. Install the greasing adapter



4. Pump grease until resistance is felt--you have now filled the chamber surrounding the output shaft of the angle drive



5. Pump S L O W L Y one pump more. Resistance will be felt. Do not overgrease. A grease gun has the power to blow the staked end caps off the angle drive ! Very very little grease is needed for the internal worms in the adapter.



6. Remove the adapter, clean excess grease and reinstall cable.



It is best to regrease the adapter after the car has been run and the adapater is warm. It is not advisable to force grease into something that is dead cold should you live in East Snowshoe. Although this is a true cottage industry I still feel obligated to advise wearing eye protection and that there is no warrenty for misuse and



DO NOT REMOVE THE ADAPTER AND DROP THE DRIVE INTO THE TRANSAXLE ! ! ! !



Thanks for your purchase. Positive feedback has been left for your payment.



Doc



-------------------------------------------------------------------------------------------------------------------

[DeTomaso] Fwd: NOS Pantera Radios + MORE 

MikeLDrew@aol.com MikeLDrew at aol.com 

Thu Jan 30 11:23:02 2003 

•	Previous message: [DeTomaso] 2 tech questions - EFI and supercharging 

•	Next message: FW: [DeTomaso] 2 tech questions - EFI and supercharging 

•	Messages sorted by: [ date ] [ thread ] [ subject ] [ author ] 

 

[this was a MIME-encoded message - it has been]

[filtered of non-plaintext attachments by ALF ]





Forwarded as a public service....



Mike



I have obtained all of the worlds VERY LIMITED remaining stock of NOS Mitsubishi radios that were made in the  very rare small format for Panteras.  Please click on the site below and go to "Pantera Parts" to see them.  These RADIOS ARE PERFECT.



I have also created additional UNIQUE products that I use on my own 1974 L. You may be interested in them also.



Please contact me directly regarding pricing (very realistic)

and payment (this is a cottage industry).



Thank you



Doc 

Email: Rharms1@tampabay.rr.com



Phone 813-926-1426



Fax     813-926-1791



Click below to get to the Pantera stuff (also wacky motorcycles if you are into them)



http://communities.msn.com/bitsamotorcyclesandparts





------------------------------------------------------------------------------------------------------------------------





[DeTomaso] NOS Radios and MORE STUFF

Dr. Robert Harms rharms1 at tampabay.rr.com

Sat Feb 1 02:24:02 2003



    * Next message: [DeTomaso] NOS Radios and MORE STUFF

    * Messages sorted by: [ date ] [ thread ] [ subject ] [ author ]



NEW OLD STOCK RADIOS



I have recently acquired all of the remaining Pantera-specific Mitsubishi

radios that were made in the special small chassis format that fits

perfectly in Panteras.  In addition to fitting without any change to the AC

hoses the shafts and the nosepiece fits in the original holes.  These are

absolutely perfect. See pictures below on my site under "Pantera Parts"



VEGLIA AND BORLETTI ANGLE SPEEDO DRIVES



I have machined a tool to lubricate these drives which, until now were

unservicable. Now, for the grand sums of 22.00  and 5 minutes you can

lubricate the worm gears in your drive which are undoubtedly dry from

centrifigul force and age.  This tool fits perfectly on the obscure metric

threads of the out drive. Pictures are also on my site.



FULL SIZE SPARE TIRE CARRIER



I designed a limited number of carriers to allow the use of a full size

spare tire.  These carriers can be installed in 5 minutes with no permant

modifications to your car and will accept nearly all wheels including cheapo

Mustang wheels. This represents a better alternative to the blow up bottle

technology which will not work in the vent of a blow out or when the wheel

is unseated at the bead.  This includes the carrier, locating center washer

and knock off.  Again , pictures are on my site below.



Doc

Rharms1@tampabay.rr.com
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[DeTomaso] Speedo Cable r/r

JDeRyke@aol.com JDeRyke at aol.com

Sun Feb 2 21:18:02 2003



    * Previous message: [DeTomaso] #2428 & I come full circle.

    * Next message: [DeTomaso] Speedo Cable r/r

    * Messages sorted by: [ date ] [ thread ] [ subject ] [ author ]



In a message dated 2/2/03 7:08:32 PM, rharms1@tampabay.rr.com writes:

snip......

<< .... You should also grease your angle drive as it undoubtedly has never 

been done. >>



Good suggestion, but be careful removing the angle drive to do this. The 

angle-drive shaft & bushing are held by a 10mm bolt just below the big nut 

that retains the angle drive. Unscrewing the big nut is fine but if you try 

to simplify this by removing the small bolt, the angle drive shaft will drop 

into the gearbox. This requires disassembly of the ZF to get it back.... 

Cheers- J DeRyke





    * Previous message: [DeTomaso] #2428 & I come full circle.

    * Next message: [DeTomaso] Speedo Cable r/r

    * Messages sorted by: [ date ] [ thread ] [ subject ] [ author ]



-----------------------------------------------------------------------------------------------------------------





[DeTomaso] Speedo Cable r/r

Dr. Robert Harms rharms1 at tampabay.rr.com

Mon Feb 3 03:38:02 2003



    * Previous message: [DeTomaso] Speedo Cable r/r

    * Next message: [DeTomaso] Rotisserie on POCA Newsletter

    * Messages sorted by: [ date ] [ thread ] [ subject ] [ author ]



Subject: Re: [DeTomaso] Speedo Cable r/r





> In a message dated 2/2/03 7:08:32 PM, rharms1@tampabay.rr.com writes:

> snip......

> << .... You should also grease your angle drive as it undoubtedly has

never

> been done. >>

>

> Good suggestion, but be careful removing the angle drive to do this.



#####NO you do not have to remove it. It can be properly greased in situ

using my greasing adapter as shown on my site.



In reality removal of the angle drive is both a huge pita and provides no

help to greasing it. It is or was a sealed non-servicablke unit





The

> angle-drive shaft & bushing are held by a 10mm bolt just below the big nut

> that retains the angle drive. Unscrewing the big nut is fine but if you

try

> to simplify this by removing the small bolt, the angle drive shaft will

drop

> into the gearbox. This requires disassembly of the ZF to get it back....

> Cheers- J DeRyke

> _______________________________________________

> DeTomaso mailing list

> DeTomaso@realbig.com

> http://realbig.com/mailman/listinfo/detomaso





---

Outgoing mail is certified Virus Free.

Checked by AVG anti-virus system (http://www.grisoft.com).

Version: 6.0.445 / Virus Database: 250 - Release Date: 1/22/03







    * Previous message: [DeTomaso] Speedo Cable r/r

    * Next message: [DeTomaso] Rotisserie on POCA Newsletter

    * Messages sorted by: [ date ] [ thread ] [ subject ] [ author ]
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ATTACHMENT 9C "DETAILING PRODUCTS"





[DeTomaso] FW: Zaimo 

Andy Nichols andyn at sun-rich.com 

Tue Mar 19 19:34:01 2002 



Well, when I used to have a 92 Corvette ZR1 (that's before I bought my

dream car), I used Meguire's, Zymol, and Zaino Brother's, and can say

that the Zaino Brother's product is the best that money can buy. They

also now have a clay bar that is the absolutely the best clay that I

have ever used! I have used the Meguire's clay bar, which is great bar,

but the Zaino Brother's product is superior. They also have a great

leather cleaner, leather polish, car soap, and a great detail sprayer. 

I don't sell their product, I just believe that they have the best

product on the market. I must say that Meguire's does have one product

that I swear by, they have the best tire dressing on the market. It is

called "Endurance" and will last for weeks. 

I may not know a whole lot about mechanicals on the Pantera yet, but I

DO know a lot about detailing a car.



Andy

1974 GTS #6914



-----Original Message-----

From: detomaso-admin@realbig.com [mailto:detomaso-admin@realbig.com] On

Behalf Of D. E. Adin

Sent: Tuesday, March 19, 2002 9:14 PM

To: panteras

Subject: [DeTomaso] FW: Zaimo





Hi kids,



You've got your Zaino, and your Zymol.



If you are interested you can check out months of debate on the audi

board (yawn).



M stuff for me, too.



hasta





I think you mean Zaino.  Expensive and complicated.

The C5 Corvette guys swear by it.  I just use regular

Meguire's on mine.

Gary

> Anybody have any experience with Zaimo Bros' polishes? 

> http://www.zaimobros.com

>

> Chris





_______________________________________________

DeTomaso mailing list

DeTomaso@realbig.com http://realbig.com/mailman/listinfo/detomaso









--------------------------------------------------------------------------------





Previous message: [DeTomaso] FW: Zaimo 

Next message: [DeTomaso] Test 

Messages sorted by: [ date ] [ thread ] [ subject ] [ author ] 





[DeTomaso] detailing spray 

Richard Barkley rbarkley at earthlink.net 

Sat, 23 Feb 2002 11:33:50 -0800 



Matt,



You, and the rest of the list, need to check out Zaino Bros. products.

I've mentioned them before but not recently.



http://www.zainobros.com/ Z-6 Ultra clean gloss enhancer spray is the

product for you. Best used over their Z-2, Z-3, or Z-5 polishes. Not

cheap but a little goes a long way. 



Do a search on Zaino and car polish in google to find lots of

testimonials from Zaino fans (as in fanatics). I don't know anyone who's

used their products that doesn't think they are the best.



Richard





 MATTBRADLEY@sbcglobal.net wrote:

> Are there any recommendations out there on some 

> detailing spray?  I've used the Meguiar's, but I don't 

> really care for it.  Any other suggestions?

> 

> -Matt Bradley

>  #2927



-- 

Sincerely,

Richard Barkley



To Ski or not to Ski, that is the question!



Richard Barkley

(310) 373-6695 (home), 813-2432 (work)

E-mail: richard.barkley@trw.com (work), rbarkley@earthlink.net (home)

Mammoth Condo 2BR+loft/3Bath - Horizons 4 #186 (760) 934-6758

Condo web address: http://home.earthlink.net/~rbarkley







--------------------------------------------------------------------------------
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ATTACHMENT 23 “POCA NL APR 2002 ETC”

JACK'S STAND


       The Five Most Neglected Maintenence Areas In Your Pantera


0

 ver the years, I've noticed that, while the DeTomaso Pantera continues to be THE most​-modified sports car in history, it also is sinfully neglected as far as down-'n-dirty maintenence in certain areas. Nearly everyone knows of the rear wheel bearing/ axle shaft size mismatch, the loss of steering rack lubricant causing the single steering bushing to wear out, and a few others. But the areas I list here are difficult to access, most are out of sight so are also out-of-mind, and quite a few owners probably don't even know that they could vastly prolong their car's operating life by doing some `extra' routine maintenence.


1)- Lubrication of the lower rear pivot shafts in the rear suspension.


The design of your Pantera rear suspension doesn't use lower rear ball joints; it uses a nearly foot-long pivot shaft that passes through the lower rear a-arm ends and though the lower part of the rear axle uprights. The shaft rides on two plain bushings at each end of the carrier. There is no external way to tube the a-arm pivot points nor the brass carrier bushings.

To make matters worse, there is an anti-crush sleeve inside the cast-iron carrier that is made of hardened steel. This type of steel rusts very easily, and without copious amounts of grease, soon corrosion-welds itself to the pivot shaft. When this happens, the assembly cannot be pressed apart but must be cut in pieces to disassemble. The problem is so prevalent, some vendors have kits made up to replace the parts you will destroy in disas​sembling this critical area of your rear suspension.

If you're lucky enough to get yours apart, the assembly can be lubricated by hand: both a-arm pivots and both bushings. There are also kits that substitute a gun-drilled pivot shaft with a grease fitting on one end. There are crosswise drillings in the pivot shaft that connect to the carrier bushings and a-arm pivots. Some owners have added external grease fittings to the carrier that accom​plish much the same task.

2)- The effort reduction linkage under the dash (L models only) is composed of numerous pivots, links and shafts, all unbushed steel-on-steel, that were probably never lubricated during your Panteras construction in Italy. Now, thirty years later, most parts will be either worn and loose, or frozen solid. Both contibute to reducing the release distance your clutch linkage can produce, thus causing more wear on your ZF's very expensive gear synchronizers. Unfortunately, due to the way this mechanism is designed, one almost needs to remove the dashboard in order to remove and repair any worn links. Damaged holes in the links can be welded up, redrilled and reamed to size for tiny bush​ings. Undamaged parts can be greased and reassembled for the next decade's use. 


3)- The twin needle bearings on the ends of the clutch bellcrank shaft in your engine's bellhousing. 

These small bearings are well sealed and were tubed at the factory, but it's been thirty-plus years ago since that was done. l guess they were not designed to be ser​viced, because to re-grease them, one needs to pull the transaxle (or at least slide it back far enough to allow access to the inside of the bell housing. Two huge roll pins must be driven upward away from the bellhousing as they're too long to clear things when driven in the "easy" direction- toward the bellhousing.

Once the roll pins are out, the bellcrank can be driven sideways through the cast iron throwout fork and out the right side of the bellhousing. The slave cylinder lever need not be removed. Then, both needle bearings can be driven out, cleaned and checked, then hand​-greased and reinserted if still OK. I've never seen one that was utterly destroyed, but I have seen a few with flat-sided needles. The angle the shaft and bearings travels through is very limited, so only a few needles take all the load. A dedicated owner could add zerk fittings to the bellhousing above these little bearings, and a pump of grease once in a while would surely not be bad.

4)- The pilot bushing in the rear of the crankshaft. I hear of guys resealing their ZF input shafts and changing throwout bearings, but seldom do they mention changing the pilot bushing. This plain, oil ​impregnated bushing supports the nose of the transmis​sion clutch shaft, and wears out rather regularly. When it wears, the shaft can wobble, which not only causes clutch problems, but can cause the ZF input shaft seal to fail. This area just in front of the clutch is very hot, totally unlubricated and subject to intermittant heavy 

There are three types of pilot bushings in common use: the stock one is sintered bronze, the second is sintered bronze adulterated with iron filings to make it cheaper, and a third is a small needle bearing. The iron/bronze bushing and the needle bearing have both been known to wear the nose of the transmission when their supply of lube drys up. The cheap iron/bronze bushing can be detected at your parts supplier with a magnet. To service the area requires the transmission and clutch to be removed, so it usually only is accessible during engine or clutch rebuilds.

The stock bushing can easily be removed simply by screwing a 3/4-thread tap into the bushing. Screw it right in until the tap bottoms on the crank, then continue tightening. The bushing will move backwards and out with little effort. Removing a defective needle bearing requires a dedicated bearing puller, or a small grinder, a hammer and chisel. A new pilot unit taps in with a hammer & the proper sized socket as a driver. 


5)- The stock sintered bronze fuel filters in Holley carburetors (Rochesters have tiny paper filters). 


These filters are included with most 4bbls. Rochesters have a single paper cartridge. Holley dual-inlets have two sintered bronze. They are all behind the inlet nuts on the carbs. They are very good filters and catch a lot of trash from poor-quality gasoline as well as tank rust and debris from deteriorating hoses. Then they plug up, your Garb goes lean and you have no power. To access them, the fuel inlet line(s) must come off, then the inlet nut(s). Don't lose the thin paper gasket under the fuel nut. The filter, if it's still there, will be spring-loaded and will pop out a bit.


Most guys throw them away, substituting a larger external filter. The small chrome & glass ones are subject to breakage of the glass cylinder and/or the brass shaft that holds the assembly together. The fuel flow capacity of these filters is really too low for a perfor​mance engine. Speed shops have racing units that will vastly outflow the small ones, have easily replaceable filter cartridges and basically pay for themselves in trouble not caused.


6)- Check your u-joints for failures ready-to-happen. 


This is pretty easy: when the u-joint needles begin to chip and flatten, they microweld and drag on the cap. So the cap base, visible through the halfshaft yoke holes, begins to rotate under its snap-ring, This rotation leaves a polished ring on the outside of the u-joint cap.


This is also a good argument for NOT using the show-car logo u-joint cap covers, nor the chrome grease shields that encircle the inner u-joint. Another tip-off for about-to-fail u-joints is red dust built up around the neoprene seal between the cap & u-joint body. Wipe your finger around this area occasion​ally; any red dust visible is rust from destroyed needle bearings. When a u-joint fails in the Pantera, the spinning shaft is freed of restraint and flails around. Inner joint failure usually cracks the ZF cases; outer joints tend to bend the sheet metal your rear suspension is bolted to, and may manage to take out the brake line fitting on that corner. Both types of damage are very expensive to repair.


7)- When's the last time you checked the coupling bolt connecting the steering shaft to the rack pinion?


To renew the steering rack bushing, the rack ideally will be removed. If in reassembling, the little 8 mm bolt fastening the steering shaft-to-rack coupling loosens or snaps, the shaft and steering wheel can become disconnected from the rack, leaving you with no steerring at all. This is obviously a rare condition, but I found a friend's 'new-to-him' Pantera with exactly this problem. The critical bolt is high up on the left side of the front end, and will requre you to turn the wheel so as to get the bolt at the right angle for your socket and long extension. Be careful- specified torque is 24 inch-pounds. Overtorquing the bolt will create exactly the sce​nario you are trying to avoid! This would be an excellent place for a couple of drops of red Lock-Tite before tightening.


8)- Has your Pantera `s 351C ever had its factory freeze plugs replaced?


If no, be aware that factory freeze plugs are mild steel, and unless all owners of the engine were as diligent as you(?) about changing antifreeze yearly, they are all badly corroded and probably on the verge of failure. Only one of the six can be practi​cally accessed with the engine installed, just in case you figure it can be done anytime, two are under the motor mounts. Replacement plugs should be brass; there are low and high-side types. As far as sealing, it makes no difference which type is used. No sealant is normally needed, but coating the edges with RTV or permatex can be done after installation, if the block is scarred from removal of the old plugs.


J DeRyke




[DeTomaso] Clutch bellcrank bearing R&R 


Doug Braun doug at silicondesigns.com 
Fri Apr 19 13:31:02 2002 


Jack,


In the April 2002 issue of the POCA Newsletter, you discuss the "Five Most


Neglected Maintenance Areas In Your Pantera".  It's a great article but it


left me wondering, how have you driven the roll pins up away from the


housing.  You can't get a punch in there so how in the world have you done


it?  Did you use some kind of clamp and socket arrangement?  Inquiring minds


would like to know.


Doug Braun


Blue 73L #5505





[DeTomaso] Clutch bellcrank bearing R&R 


F. & D. Terry gt5s at bcpl.net 
Fri Apr 19 14:47:02 2002 


Doug,


I've done this and as I recall pins in the throw out bearing fork must be


removed to allow rotation of the clutch shaft. I also remember there is only one


direction the pins can be driven. If they are driven in the wrong direction


there is real trouble for the reason you give and that is there is no way to


position a punch. Sorry to be so vague but it has been a while. Study the


assembly and you will find the roll pins can be driven out.


Fred T.





[DeTomaso] Clutch bellcrank bearing R&R 


JDeRyke@aol.com JDeRyke at aol.com 
Fri Apr 19 20:55:02 2002 


Uh-uh. Ridiculously easy if you think about it. Assuming the mousetrap-return 


spring is still functional, you must have someone grab the external slave 


cylinder bellcrank, and twist it so the bottom side of the iron throwout fork 


is exposed enough to get a punch on the pins. Then, both pins will tap right 


out upwards. If the spring is broken as most are, you can turn the shaft 


yourself to the right position. Alternatively, you can drive the pins down as 


far as possible into the bellhousing flange, grab the exposed pin bottoms and 


break them off, then drive the rest of the pins out. 'Course, you better have 


replacements available.... Cheers- J DeRyke





[DeTomaso] ZF Clutch Withdrawl Shaft 


John Taphorn jtaphorn at kingwoodcable.com 
Sat Jun 8 14:02:02 2002 


With my ZF out, I decided it wise to perform one of the most neglected


maintenance procedures: lubricate the shaft's needle bearings.  However, I


have found it most challenging to remove the roll pins mating the withdrawal


fork to the shaft.  I tried unsuccessfully to drive them out from the


backside.  Lots of penetrating oil and an 8lb hammer with punch enabled me


to break them loose front to back.  However, I have not figured out how to


get commensurate force from the other direction.  Any suggestions from those


that have been there?  Are the roll pins a standard size available at my


local hardware shop or are they unique?  If easily replaceable, I would be


open to destroying them in the extrication process.  Suggestions please from


those that have traveled before me.


Gee, I can't imagine how this made Jack's list of top 10 neglected


maintenance procedures.


Thanks


JT





[DeTomaso] ZF Clutch Withdrawl Shaft 


F. & D. Terry gt5s at bcpl.net 
Sat Jun 8 19:52:01 2002 


John,


It's been a while since I worked on mine but I discovered the pins


will drive out with the shaft rotated to a certain position. If


driven from the opposite direction they hit the case before they


can be driven all the way out. Then it's not possible to rotate


the shaft to drive them back in. That sounds like a tong twister.


I suspect they are metric in size.


Fred T.





[DeTomaso] ZF Clutch Withdrawl Shaft 


JDeRyke@aol.com JDeRyke at aol.com 
Sun Jun 9 16:01:01 2002 


In a message dated 6/8/02 2:02:45 PM, jtaphorn@kingwoodcable.com writes:


snip....


<<  I tried unsuccessfully to drive them out from the backside.  >>


If you twist the external slave cylinder actuating lever to rotate the 


cross-shaft, driving the pins out "away" from the bellhousing is fairly 


simple. Especially if your ZF is one of those with a broken or removed 


hairpin return spring. The roll pins themselves are nothing special except 


for being large in diameter; Kragens/Autozone won't have them but a real auto 


parts store will. Hang in there.... J DeRyke





[DeTomaso] ZF Clutch Withdrawal Shaft 


John Taphorn jtaphorn at kingwoodcable.com 
Sun Jun 9 19:34:01 2002 


Thanks Jack,


Unfortunately, I have yet to figure a way to extract those roll pins from


the back side.  I can flip the shaft fork only 90 degrees forward which


forces me to strike up at the roll pins.  I have been unable to get adequate


force at that angle to drive them up and out.  Those babies are in there.


I've been using a short makeshift punch that I hold with mini vicegrips


while wielding a claw hammer.  My hammer throw is limited to a couple of


inches.  I wish there was room to get an air hammer in there or at least a


larger hammer swing.  I tried a c-clamp as a press.  However, none I own fit


the space provided.  Close, but no cigar.


JT
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Below are strong choices 

                  from previous reports that are still available. Prices are 

                  approximate retail.




                  Group size 75 

                  
(General Motors cars with 

                  four- and six-cylinder engines) DieHard Gold 33175 

                  (South), $80




                  Group size 

                  65 
(most large Fords, 

                  Lincolns, Mercurys) Motorcraft Silver Series 

                  BXT-65-850, $80 • DieHard Silver 32165 

                  (North), formerly, 31265 (North), $70




                  Group size 

                  58 
(many Chrysler, Ford, and Mazda 

                  cars) Exide NASCAR Select 58-84N, $80 • Interstate 

                  Mega-Tron MT 58, $72 • Motorcraft Silver Series 

                  BXT-58, $80




                  Group size 

                  35 
(newer Toyotas, Hondas, and 

                  Nissans) Champion Gold Series 35-1, 

                  $65 • ACDelco Professional 35-6YR, $80 • DieHard 

                  Gold 33135 (South), $80 • Everstart 35-3, $40 

                  • 

                  DieHard Silver 32125 (North), formerly 31235, $70 

                  




                  Group size 

                  24 
(many older Toyota, Honda, and 

                  Nissan vehicles) Interstate Mega-Iron Plus MTP-24, $88 

                  • 

                  Duralast 24-DS (South), $50 • Duralast 

                  24-PN (North), $50 • DieHard Weatherhandler 

                  30324 (South), formerly 31524, $60 

                  • DieHard Weatherhandler 30024 (North), formerly 

                  31424, $60 • Motorcraft Premium Silver 

                  Series BXT-24, $80 • EverStart 24-5, 

                  $30 
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											We tested four common sizes aimed at a wide range of cars and trucks.
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															[image: The Optima Red Top 34/78-1050 battery.]
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														NEW TWIST The Optima Red Top 34/78-1050, $140, uses a spiral-wound design touted for toughness and long life. But it scored only a Good in our CCA and reserve-capacity tests. 


													
												


												
															[image: ]
												


											


											This may be the last decade for the 12-volt batteries that have been used in cars and trucks since the mid-1950s. As early as 2004, carmakers will begin upgrading to a 42-volt system to cope with the added demands of electronically controlled suspensions, satellite navigation, and a slew of other devices. That means the beefier batteries needed to power those systems could cost three times as much as current models. Fortunately, you'll find capable performers that fit today's cars and trucks for as little as $60. 

												

												

											THE TESTS, THE RESULTS
											We tested batteries in four group sizes--a designation that identifies a battery's size and the location of its terminals. Those tested fit most domestic-brand cars and light trucks. Group size 75 is mainly for four- and six-cylinder General Motors cars. Size 65 fits most large six- and eight-cylinder Ford, Lincoln, and Mercury cars and trucks, while size 34 fits four- and six-cylinder Chrysler, Dodge, and Plymouth cars and trucks. Size 34/78 can replace group size 34 batteries in Chrysler cars and size 78 batteries in GM cars, courtesy of two terminal sets. High-scoring models for other vehicles are listed in "Top performers from previous tests" at the bottom of the Ratings. 


											We tested North and South versions of some batteries, since makers often sell variations of the same model in cold and hot regions. We also tested the 34/78-size "spiral-cell" Optima, shown above. Instead of a bank of conductive plates, each of its cells has a single pair of positive and negative plates wound into a spiral. The manufacturer, Johnson Controls, says the Optima will last longer and resist vibration better than conventional batteries and can mount in any position. We couldn't test for battery life, but our tests for other key qualities placed the $140 Optima lower in the Ratings than conventional batteries that cost far less. 


											Cranking it up. Cold-cranking amps, or CCA, measures a battery's starting current at 0° F. CCA is more important for Northern climates. Buying more CCA than you need is a waste of money and can translate into shorter battery life. 


											We gauge CCA by measuring how long a battery can provide half its rated current until its voltage drops to 7.2 volts. Even one of the lowest-scoring batteries in our CCA tests--the Northern DieHard Gold 33065--could crank an engine long enough to start it in subfreezing weather. Interestingly, its Southern counterpart, the DieHard Gold 33165, scored highest in this test. 


											Keeping it going. More important for all climates is reserve capacity, which denotes how long a battery can run a vehicle's electrical system should the alternator fail. We test it by measuring how long a battery can supply 25 amps at 80° F before its voltage drops below 10.5 volts, the industry standard. Even the group 75 EverStart 75-5, the poorest performer in that area, provided power for 78 minutes, while the top-performing, group 65 Exide Premium 60 65-60 worked for about twice as long.

													

													

												RECOMMENDATIONS


											Any of these batteries should be adequate for all but the most severe conditions. High-scoring models provide added cold-starting ability and reserve capacity. 


											[image: ]Among group size 75 batteries, the NAPA Legend Professional 7575, $60, performed better than similarly sized models and averaged almost 110 minutes of reserve time.


											[image: ]Among larger group size 65 models, we recommend the DieHard Gold 33165, $80, for warm climates, and the EverStart Maxx-65N, $60--which replaces the discontinued Extreme 65-2N--for colder areas. Both batteries provide impressive cold-cranking performance and reserve capacity. 


											[image: ]Among the universal 34/78-size units, the Southern and Northern versions of the Duralast Gold, each $70, cost less than the similar-scoring Interstate Mega-Tron Plus MTP-78DT, $96, and offer a longer free-replacement warranty. But for Northern cars that take a size 34 battery, we recommend the DieHard Weatherhandler 30034, which performed better and costs less.


											[image: ]Among group size 34 batteries, the Northern DieHard Weatherhandler 30034, $60, clearly outperformed its similar Southern cousin. While Northern models usually aren't available in the South, the Southern version should be fine for warmer locales. 


											Whichever battery you buy, choose the right size and CCA. Look for the longest free-replacement period and pay little attention to the total warranty; once the free portion ends, you pay a prorated percentage of the cost. And buy the freshest battery you can. Reading battery codes shows how.

													

													

												


											
												
															
														Keeping car batteries energized
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															• A dull click when you turn the ignition key may simply be a bad connection at the battery's terminal posts. Jiggle each connector to be sure it's tight; if it isn't, snug it down with a wrench. 

															

															• Periodically clean and protect a battery's positive and negative terminal clamps by spraying them with battery cleaner and then sealing them with a spray-on protectant. Each of these products costs about $3 at auto-parts stores. 

															

															• You can check and top-up the electrolyte level inside low- and even no-maintenance batteries, provided they have removable cell covers on top. If so, pry off the cover for each of the cells and add distilled water, if needed, until the level covers the plates inside.
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ATTACHMENT 20 "RESURRECTING PANTERAS NOT RUN FOR YEARS"



[DeTomaso] Panteras in SA 

JDeRyke@aol.com JDeRyke at aol.com 

Fri, 1 Mar 2002 13:41:34 EST 



Previous message: [DeTomaso] Single Function Electrical Diagrams 

Next message: [DeTomaso] Julian Pictures... 

Messages sorted by: [ date ] [ thread ] [ subject ] [ author ] 



--------------------------------------------------------------------------------



A few suggestions for resurrecting Panteras that have not been run for years:

1)- First, replace all the radiator hoses and heater hoses. There are two 

short ones under the dash that are critical for safety, and there may be a 

two-sized one attached to the waterpump. Do this before driving it very far 

or very hard.

2)- replace the rubber gas lines. They get hard & brittle, then crack. And 

the headers are uncomfortably close to the tank & lines. Buy a Halon fire 

extinguisher soon.

3)-  remove all the fuses & polish their ends; use a fiber brush in a 

Dremel-tool to polish the fuse-holder contacts. Radio Shack Contact Cleaner 

helps.

4)- Any electrical stuff that doesn't work, find & clean its ground wire.

5)- change all the brake & clutch fluid & bleed the systems. Have someone 

step on the brakes while you watch the pistons move in the calipers. Freezing 

of caliper pistons is common & causes the brakes to pull hard to one side.

After this, the accessories can be checked & the car can be driven with some 

assurance you'll make it back to your garage.

Good luck- J DeRyke







--------------------------------------------------------------------------------
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[DeTomaso] Invisible Glass 

Jim Hendrickson chendric at bellsouth.net 

Wed, 13 Feb 2002 22:57:53 -0500 charset="iso-8859-1" 



Previous message: [DeTomaso] Great Lakes Pantera Club meeting 

Next message: [DeTomaso] Re: DeTomaso digest, Vol 1 #211 - 37 msgs 

Messages sorted by: [ date ] [ thread ] [ subject ] [ author ] 



--------------------------------------------------------------------------------



Mike,

I saw something about it and have the website bookmarked as

http://www.moreshine.com/  That site shows all the Stoner Car Care Products.

I guess your recommendation is all I need to finally go ahead and try it. Is

it compatabile with Rain-X?

Jim

----- Original Message -----

ATTACHMENT 13 "Invisible Glass"



From: "Mike Dailey" <mdailey@TecTelSolutions.com>

To: <detomaso@realbig.com>

Sent: Wednesday, February 13, 2002 5:59 PM

Subject: [DeTomaso] Invisible Glass





> I not often impressed by products I see advertised on TV, but I saw new

> product, Invisible Glass Cleaner on my Classic Car and decided to buy

some.

> In the past I've always had problems with getting the Pantera glass really

> clean especially the back glass.   I'm impressed and it really works!   I

> found it at Pep Boys.  Has anyone else ever used it?  They have a website

at

> http://www.invisibleglass.com

>

> Mike

>

> T  e  c  T  e  l    S  o  l  u  t  i  o  n  s

>  "An Information Technology and Telecommunications Consulting Group"

>  mdailey@TecTelSolutions.com            http://www.TecTelSolutions.com

>

>

>

>

> _______________________________________________

> DeTomaso mailing list

> DeTomaso@realbig.com

> http://realbig.com/mailman/listinfo/detomaso

>









--------------------------------------------------------------------------------





Previous message: [DeTomaso] Great Lakes Pantera Club meeting 

Next message: [DeTomaso] Re: DeTomaso digest, Vol 1 #211 - 37 msgs 

Messages sorted by: [ date ] [ thread ] [ subject ] [ author ] 
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ATTACHMENT 16A "LUCAS WIPER ELECTRICAL"



[DeTomaso] Wiper electrical ? 

JDeRyke@aol.com JDeRyke at aol.com 

Wed, 20 Feb 2002 22:21:00 EST 





In a message dated 2/20/02 4:17:00 PM, ziggymeredith@insightbb.com writes:

snip.....

<<  The (wipers) worked intermittently when I got the car then burnt a fuse 

and haven't worked since.  >>



These things are Jaguar windshield wipers made by Lucas, with a truly weird 

separate reverser-switch under a little box-cover on top of the motor. Looked 

like something outa the '30s... As with all Lucas parts, they need cleaning 

periodically. 90% of the electrical problems in my Pantera have been rotten 

unplated Lucas contacts. My wipers quit in a rainstorm; the fix the next day 

was to unplug the multiconnector to the motor, spray it out with TV 

Contact-cleaner and replug. Been working ever since (18 yrs now). Be very 

careful taking the reverser switch cover off, as there are parts in there 

that can fall out. You might also give some thought as to why the original 

fuse blew and the motor quit.... Good luck- J DeRyke
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ATTACHMENT 17 "FILTHY ENGINE ROOM"



[DeTomaso] Filthy Engine Room 

Al Chelini chelini1 at home.com 

Tue, 29 Jan 2002 01:33:04 -0800 



Previous message: [DeTomaso] Filthy Engine Room 

Next message: [DeTomaso] Pantera Speedometer on Ebay. 

Messages sorted by: [ date ] [ thread ] [ subject ] [ author ] 



--------------------------------------------------------------------------------



The problem her is that there is a low pressure area above the rear deck

lid, and the air under the car is drawn up from the road (along with all

of the debris on the road) and sucked up past the engine on it's way out

the rear "window" opening. That is why the main body of the car is clean

after a run but the sugar scoop is dirty. Also, this turbulent air is a

big detriment to a rear spoiler working correctly since it is located in

this turbulent airflow.

  Just my $.01 opinion  .... in this economic turndown, that's all I can

afford to say. 

Al.

==================



JDeRyke@aol.com wrote:

> 

> Maybe a front air dam & rubber sweeper would cut the junk-level? Now that you

> have a sort-of baseline, just wondering- J DeRyke

> _______________________________________________

> DeTomaso mailing list

> DeTomaso@realbig.com

> http://realbig.com/mailman/listinfo/detomaso







--------------------------------------------------------------------------------





Previous message: [DeTomaso] Filthy Engine Room 

Next message: [DeTomaso] Pantera Speedometer on Ebay. 

Messages sorted by: [ date ] [ thread ] [ subject ] [ author ] 





[DeTomaso] Filthy Engine Room 

Guy Dellavecchia guido_detomaso at prodigy.net 

Sat, 26 Jan 2002 22:05:28 -0800 charset="iso-8859-1" 



Previous message: [DeTomaso] Filthy Engine Room 

Next message: [DeTomaso] Filthy Engine Room 

Messages sorted by: [ date ] [ thread ] [ subject ] [ author ] 



--------------------------------------------------------------------------------



If you're concerned about dirt getting into the engine, why are you running

a K&N?  There doesn't seem to be much debate, the stock paper type (a

"barrier" filter) let's less dirt through than the K&N (a "depth" filter).

It's the old "there's no free lunch" principle at work...



Also, some paper elements now are available with a foam mesh "sock" that

goes all around the outside, kind of a pre-cleaner.  Got one on the GMC...



Guy D.



Last week I decided to clean the K&N air filters in my Escort and Pantera.

The Escort had not been cleaned in 30,000 miles and the Pantera had about

4,000 miles. Escort was not bad. The red dye was still visible in the filter

when I took it out. I can see why K&N claims you could go 50,000 to 100,000

miles between cleaning. The Pantera was FILTHY!!!

> Escort intake is behind the left side of the front bumper just in front of

the tire, so it does not throw much dirt into the intake.

> Every bit of road dust, brake dust, rubber dust, and who knows what else

that passes under, around, or near a Pantera must swirl around in the engine

room for a while before it leaves. The rinse water ran black.

> These cars are operated on Interstate Highways and Autocross courses

around Atlanta, NOT gravel roads. This is not what the manufacturers call

severe duty. In the future, I plan to clean the air filter with EVERY oil

change.

> Jim

>

>

> [ALF: attachment (type="text/html") removed from message]

>

> _______________________________________________

> DeTomaso mailing list

> DeTomaso@realbig.com

> http://realbig.com/mailman/listinfo/detomaso
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ATTACHMENT 15 "THE FIREWALL COVER"







The Pantera Place


"Your de Tomaso

Connection"



Keeping The Covering on The Firewall Cover









  The firewall covering is glued around the back edge of the fiberglass

  firewall with upholstery glue (like contact glue). Over time the coving

  shrinks reducing the amount of material available to be glued to the

  fiberglass resulting in loose covering. A great fix for this is to buy some

  cheap supper glue and glue the covering to the fiberglass. Be very careful not

  to get the glue on the outside of the covering so keep it off of your fingers.











Removing The Firewall Cover







  Slide both seats as far forward as possible.

  You will need to move your floor mats if you have them.



  Take out the bolts that hold the shoulder

  harness to the firewall. My bolts are painted black so I’m careful not to

  scratch them.



  Carefully lift up on the firewall. It has

  some flat metal hooks that slide into some straps on the main metal firewall

  so it must be moved up to release the hooks.



  Holding the passenger seat back, forward,

  extract the firewall out of the passenger side of the car.  The firewall

  must be lifted up so that it will clear the center console.  I don’t

  have the extra center arm rest unit to remove.



  Be very, very careful that the firewall hump

  does not catch on anything on the seat back. Keep the top edge of the firewall

  away from the door opening rubber seal.  The covering on the firewall can

  be damaged easily and the door rubber rips easily.



  I’m not sure why I take it out the

  passenger side but on my car it seems to work best that way.  It must be

  that my car is parked in the left side of the garage.



  When the firewall is out the engine hatch

  will be visible and is held to the main firewall with small bolts.



  Remove the bolts and lift out the

  hatch.  Note that the shift linkage is close to the edge of the hatch on

  the driver’s side so when you put it back make sure that you check the

  linkage in all gears. The inside of the hatch is usually covered in some

  places with belt rubber dust and will need a little cleaning.



  After you install the engine hatch the

  firewall is installed back in the car in reverse order. Getting the firewall

  hooks to engage the straps is a little tricky so you will need to keep working

  with it.  The firewall is started in a position up about 1” to 1 ½”

  and then pressed to the back and then pushed down so the hooks engage.



  Some people find that they need to remove

  the two seat back position bolts so that the seat back on the passenger side

  can be moved forward for clearance during removal.



  Use extreme caution, if

  you plan on running the engine with the engine cover off.  The belts and pulleys

  are very exposed and lethal.   The seat backs can come in contact

  with the belts and pulleys as well as body parts.
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ATTACHMENT 16A "LUCAS HEADLIGHT SWITCHES"



[DeTomaso] Stuck front headlights on 74 

JDeRyke@aol.com JDeRyke at aol.com 

Fri, 11 Jan 2002 14:23:54 EST 



Sounds like the up-limit switch is stuck. The Lucas switches disassemble for 

cleaning after you remove them. No one else has this feature, nor needs 

it.... Freon contact-cleaner from Radio Shack fixed mine. The headlight motor 

& gearbox is identical to the window-lift mechanism, and takes the same 

bronze replacement gear. The closeness-to-the-rad-core of the 

emergency-adjust knob? Just one more reason to go with a lay-down radiator. 

Cheers- J DeRyke
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    Engine Oil Choices



    [ Viscosity | Choosing | Conventional Oil | Synthetic Oil | Synthetic Blends | Oil Additives ]


      



    Description



    OK.  Here we go.  I decided that I would attempt to

    enter the relm of engine oil.  Great battles have been fought here, and I hope not to

    start another engine oil holy war.  I will attempt to present the facts as straight

    as possible without interjecting my opinion too much. 


      



    Some Thoughts



    No matter what type of oil you choose, there are a few universal

    constants about engine oil.  The first is change it regularly! 

    Conventional oil must be changed every 3,000 miles.  The fact is that the oil

    simply breaks down as it ages and loses the ability to lubricate.  It also collects

    contaminants from the combusting air and fuel in the engine.  As these contaiminants

    build up, the oil can become acidic and damage bearing surfaces.  Synthetic oil does

    not breakdown as quickly, but it still aquires contaminants the same way, however it has

    additives to help battle this.  Change it at least every 5,000 - 6,000 miles. 

    Many replace it at 3,000 miles just to be safe.  Always change your oil filter when

    you change your oil.   It does little good to replace your oil, only to have a half a

    quart of old oil sitting in a plugged filter to mix with. 



    It's also a good idea not to mix brands of oil.  Stick with

    a particular brand at least for your current oil change and when adding oil later, keep

    using the same brand.   Always have an extra quart or two readily available. 

    Although you can change brands between changes, I recommend choosing a brand and sticking

    with it to avoid potential incompatibilities. 



    Always use standard conventional 5W-30 oil when breaking in a new

    or rebuilt engine.   Never use synthetics or additives.  The new engine parts depend

    on the characteristics of conventional oil to properly break in.  A certain amount of

    friction during break-in is mandatory or the new components will fail and you may

    be greeted with scored bores and/or spun bearings. 


      



    [bookmark: viscosity]Oil

    Viscosity



    The way that oil viscosity is measured is by its weight.  In

    this case, "weight" refers to the thickness of the oil.  Any liquid has

    some viscosity and that viscosity changes depending on its temperature.  Usually,

    viscosity (thickness) decreases as temperature increases.  This also is true of

    engine oil.   Engines need a thin oil at startup, so that it can get to the engine

    components quickly, but it needs a thicker oil when the engine is hot because a thin oil

    becomes too thin.  This is why engine oils are supplied as dual-grade

    weights.  When you see 10W-30 on a quart of oil, it means that it acts like 10 weight

    oil when it is cold (the "W" means winter, say -10^C), but acts like 30 weight

    oil when hot (100^C).   This is not to say that it is actually thicker when it is

    hot.  Hot 30 weight oil is thinner than cold 10 weight oil.  Even so, it still

    helps provide the benefits of both types of oil depending on its temperature.  So

    0W-30 oil acts like 0 weight oil when cold, but maintains a 30 weight viscosity when

    hot.  Think of it this way: when your engine is hot, there is basically no difference

    between 0W-30, 5W-30, and 10W-30 oil.  They are all acting like 30 weight oil at this

    point.  It's at cold startup, when almost all engine wear occurs, that the viscosity

    is different.  The 0 weight oil will get to the engine components quicker than the 10

    weight oil, but in reality cold 0 weight oil is still thicker than hot 30 weight

    oil.  On the other hand when the engine is cold, there is no difference between

    10W-30 and 10W-40 oil.   However when the engine is hot, the 10W-40 oil is thicker

    than the 10W-30.   This is why single-grade oils are very bad.  Straight 30

    weight oil is way too thick when cold to properly lubricate the engine.  The

    only way to use single weight oil is to have an oil pan heater to bring the oil up to

    operating temperature (about 140^F or 60^C) before the engine is ever started.  If

    you simply must use it, this type of oil should only be used in race engines with pan

    heaters. 



    As far as what oil viscosity is best, it depends who you

    ask.  The fact is that engine oil maintains its viscosity better than ever and

    synthetics maintain it the best.   In my opinion, the best viscosity for all weather

    is 5W-30.  The reason is that both 5W-30 and 10W-30 breakdown at about the same

    point.  Lighter oil can get into places that the heavier oil cannot and will get

    there more quickly, even when cold, so why go heavier?  The only reason would be

    leaks.  If you have oil leaks, a heavy oil will go through them more slowly. 

    That is why you can buy "No-Smoke", which is basically sludge to thicken your

    oil.  If your engine is sealed well, feel free to try Mobil 1's 0W-30 oil.  If

    that "0" really makes you nervous, stick with 5W-30.  10W-30 is

    uneccessarily thick when cold. 


      



    [bookmark: choosing]Choosing An

    Oil



    Choosing an oil can be confusing because everyone has an

    opinion.  I have one too and it has changed as the evidense had showed itself in our

    driveway.  Here is a comparison of four cars using various types of oil and oil

    changing methods.  All four were driven in similar condtions by two people (my father

    and myself) with very similar driving styles.  The last one is for an N/A engine, but

    it makes a point. 



    At 120,000 miles, our 1987 Daytona Turbo I got a new camshaft and

    followers because the old ones were shot.  Also, the bores had a noticable ridge on

    them from ring wear.   This engine got whichever name-brand conventional oil was on

    sale every 5,000 - 6,000 miles. 



    At 100,000 miles, I had my 1987 Plymouth Sundance Turbo I apart

    and the cam and bores had some wear on them.  The bores had about the same wear as

    the Daytona, and the cam was worn, but in better shape.  This engine got whatever

    name-brand conventional oil was on sale every 3,000 - 5,000 miles (5W-30 in the summer and

    10W-30 in the winter). 



    At 110,000 miles, I had my 1987 Dodge Shadow Turbo I apart and

    the cam and bores had almost no wear on them at all.  There was some coking of the

    oil in the oil supply line to the turbo.  This engine always got Pennzoil

    conventional oil every 3,000 miles (5W-30). 



    At 104,000 miles, I had my 1987 Shelby CSX Turbo II apart. 

    The bores had NO wear on them at all; I could not see or feel a ridge of any kind and the

    bearings were in excellent shape.  The cam was a roller cam, so it naturally had no

    wear (not a fair comparison).  The inside of the engine was clean and the oil lines

    were perfectly clear.  This engine got 5W-30 Mobil 1 synthetic oil every 3,000 -

    5,000 miles. 



    At 240,000 miles (not a typo), my uncle had the head off of his

    1985 Pontiac Firebird (2.6L V6).  This engine still looked new.  The bores and

    cam were in excellent shape and the engine runs as quiet as a mouse.  It got

    synthetic oil every 3,000 - 4,000 miles. 


      



    [bookmark: conventional]Conventional

    Oil



    Also known as "dino-juice", this is the stuff that is

    in the majority of engines today.  There are many brands out there and they tend to

    vary quite a bit in terms of what is in them, but don't vary much in terms of

    performance.  Like most things, there are many fewer engine oil manufacturers than

    there are engine oil brands.   Many brands, especially generics, buy their oil from

    common manufacturers.   Differences between conventional oils usually lies within the

    purification process of the base oil and the additives that are included to control

    it.  While some manufacturers process their own base oil (Mobil, Shell, etc), others

    buy base oil from these companies and add their own additives.  Who buys what from

    whom appears to be a well-kept secret, because I have had little luck in researching this.

    



    Some tests have been done using several different brands and

    types of oils in vehicles.   Measurements were made of engine parts to begin with,

    then the vehicles were used in a similar way for several months, then taken apart and

    measured again.  In my opinion, these results are inconclusive because the length of

    time was too short.   The amount of wear was found to be the same, but since the

    tests were only conducted for a few months, the wear found was primarily break-in

    wear.  A similar test lasting several years and tens of thousands of miles is needed

    to make any real conclusions. 



    So basically, the only advice I can give about conventional oil

    is to buy a well-known name brand oil.  Whatever brand you choose, I highly recommend

    that you do not mix brands of engine oil.  Chances are that nothing will

    happen, but there is the possibility that the additives of one brand can react with the

    additives of another.   Changing brands between oil changes is probably fine, but

    don't use a different brand if you have to add oil later.  Some brand suggestions (in

    alphabetical order) that I have used in the past are:  Castrol, Havoline, Mobil,

    Pennzoil, Quaker State, Shell, and Valvoline. 



    One thing to remember is to always use conventional engine oil

    with no additives (Slick 50, Prolong, etc.) after an engine rebuild.  The

    new engine parts depend on the characteristics of conventional oil to properly

    break in.   A certain amount of friction during break-in is mandatory or the

    new components will fail and you may be greeted with scored bores and/or spun bearings. 


      



    [bookmark: synthetic]Synthetic

    Oil



    Synthetic oil is also put together the same way as conventional

    oil.  It has a base and additives.  The difference is that the base oil is

    synthesized so that the size of the molecules are ideal for a particular weight and are of

    consistant size.   Conventional oil has many molecule sizes all mixed together with

    many impurities, but there is an ideal size for the best lubracative properties and

    viscosity.  With a pure base, there are no waxes or impurities that contribute to

    buildup of "varnish" and "coke" in your engine.  A more

    sophisticated set of additives is added to this ideal base oil.  These additives make

    for an extremely stable engine oil which can maintain its viscosity over a larger

    temperature range and keeps the base oil molecules from breaking down.  The result is

    an oil that can flow at much lower temperatures, maintain proper viscosity at higher

    temperatures (thermal breakdown), and remain stable for a much longer period.  It

    will also protect your engine longer at and right after startup because the friction

    inhibitor additives are activated a lower temperatures than that of conventional

    oils.  Probably the two most popluar brands for synthetic engine oil are Mobil 1 and

    Castrol Formula SLX (formerly "Syntech"), though other brands are

    available.  Mobil and Castrol synthetic oils are compatible with conventional oils

    and can be mixed with them.  If you are going to blend synthetic with conventional, I

    highly recommend using the same brand of both oils to ensure compatibility. 



    The only real downside to synthetic oils is the cost.  It is

    typically two or three times the cost of conventional oil for a good synthetic. 

    Another little-known downside is that switching to a synthetic oil on an old engine can

    result in oil leaks.   Why?  Because the detergents in the synthetic oils will

    "clean-up" the varnish and sludge left by conventional oils.  If your

    engine seals are worn, the synthetic will break down the oil varnish that may be

    maintaining the seal.  So it's not that the synthetic oil caused a leak, it just that

    it revealed worn seals by cleaning the varnish off of them.  Many people have

    switched to synthetic on 100,000+ mile engines with no leaks, so it just depends on how

    often you changed your oil and the overall conditon of your engine. 



    Conventional oils are sufficient for most engines, but I

    personally recommend synthetics for turbocharged and other high-performance engines. 

    Oil running through a turbocharger has the undesirable job of removing the extreme

    heat from the turbo's bearings and shaft.  It is not uncommon to see oil coking in

    the oil supply line to the turbo when conventional oils are used, even when they are

    changed frequently (though that does help).  Synthetic oils will not do this. 

    Also, I have seen many engines that have run only Mobil 1 and are in amazing

    conditon.  The evidense is in our driveway (see top pf page). 


      



    [bookmark: blends]Synthetic Oil

    Blends



    Blended oil is an alternative to buying pure synthetic.  It

    combines some synthetic base oil with conventional base oil.  Typically it does not

    include the synthetic oil's advanced additives.  The small percentage of synthetic

    base oil in a blend versus its price does not make it worthwhile, however.  If you

    want to run a blend of oil to save money, I recommend blending the oil yourself.  Put

    one quart of the synthetic oil of your choice and fill the rest with the same brand of

    conventional oil.  Be sure that the synthetic your are using is compatible with

    conventionals.   Check the label on the container.  As of this date, Mobil's and

    Castrol's synthetics are compatible with conventional oils.  I recommand staying with

    one brand to ensure that there are no compatibility problems.  Blending oil in this

    way gives you a higher percentage of synthetic base, plus the advanced additives, for less

    cost than buying a blended oil. 



    If money is not an issue, then just go with full synthetics. 


      



    [bookmark: additives]Oil

    Additives



    In a word: "don't."  There is very little that any

    additional additive can do to engine oil and be compatible with all types.  I have

    read a lot about a couple of them and it has been discussed frequently on the SDML. 

    Also, the price of the more "advanced" additives makes buying pure synthetic oil

    cheaper than buying convention



    al oil plus additives. 



    The more popular Slick 50 is a cheap base oil that has little

    bits of solid Teflon added.  The fact is that engine oil needs to get into very tight

    spaces to lubricate properly, and if heavy engine oils have a hard time, imagine how well

    solids can get in.   Basically they do nothing and end up getting filtered out by the

    oil filter as the filter becomes dirtier.  So for about $25, you get a quart of cheap

    oil and a bunch of particles that really belong on a non-stick frying pan.  Dupont

    (the manufacturer of Teflon) does not recommend Teflon for use in internal combustion

    engines, so why are people putting it in there? 



    The latest additive is Prolong.  It appears that Prolong is

    some sort of chlorine-based chemical with buffers to suppress chlorine's corrosive

    tendencies.   Details about this stuff are still sketchy, but it won't be going into

    my engine until I see real racers using it.  If you are a Prolong believer and don't

    mind spending $30 on it, it doesn't seem to cause problems as far as I know. 



    There are various others, such as Duralube and STP.  There

    has never been any conclusive evidense that any additives have any effect on engine wear

    at all.  Some may even cause damage.  Don't listen to the vendor's own tests or

    those stupid infomercials, because they are simply not true.  The "running the

    engine without oil" test is nonsense.  All modern engines require some

    oil pressure to keep the lash adjusters pumped up.  It's simple physics.  There

    is no way that an engine can run quieter with no oil after any kind of treatment (ala

    Prolong's infomercial).  Even if the treatment has some magical properties, the lash

    adjusters require pressure to keep the valvetrain quiet!  The million mile test is

    also nonsense.  These tests leave the engine running constantly.  Almost all

    engine wear occurs when the engine is started, not while it is running at operating

    temperature. 


      


      


      



    Stolen from


      http://minimopar.simplenet.com/oil.html



    This page is maintained by Russell W. Knize and

    was last updated 05/06/99.
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ATTACHMENT 14: "Stress Relieving Campy's"



[DeTomaso] Re: Stress Relieving Campy's 

JDeRyke@aol.com JDeRyke at aol.com 

Wed, 13 Feb 2002 01:22:09 EST 



Previous message: [DeTomaso] ProCar seat Test Fitting 

Next message: SV: [DeTomaso] Pantera in Houston, Texas - do you know anything a bout it? 

Messages sorted by: [ date ] [ thread ] [ subject ] [ author ] 



--------------------------------------------------------------------------------



In a message dated 2/12/02 3:12:43 PM, footsball@worldnet.att.net writes:



<< How often are you supposed to stress relieve them - once every 30 years, 

once every 5 years, or what?  >>



Dunno. Each wheel is an individual, and the stress it gets is also 

individual. Maybe once every 50,000 miles of highway driving, or 500 

racetrack driving miles. I've had one wheel fail in 50,000 miles of 

mostly-street/some autocross & open track, while the other three of the set 

are fine. Thats magnesium for you.... Cheers- J DeRyke







--------------------------------------------------------------------------------





Previous message: [DeTomaso] ProCar seat Test Fitting 

Next message: SV: [DeTomaso] Pantera in Houston, Texas - do you know anything a bout it? 

Messages sorted by: [ date ] [ thread ] [ subject ] [ author ] 





[DeTomaso] Stress Relieving Campy's 

JDeRyke@aol.com JDeRyke at aol.com 

Tue, 12 Feb 2002 02:26:24 EST 



Previous message: [DeTomaso] Stress Relieving Campy's 

Next message: [DeTomaso] glass 

Messages sorted by: [ date ] [ thread ] [ subject ] [ author ] 



--------------------------------------------------------------------------------



In a message dated 2/11/02 10:03:48 PM, PRimov@msn.com writes:



<< Would having ones wheels powdercoated stress relieve them through the 

heating cycle? 



Absolutely. Powdercoats are fused at over 400 degrees so if they'll hold them 

for a couple of hours at temp, this works fine. Note that mag wheels aren't 

real easy to powdercoat due to outgassing so be sure you get someone who 

knows what he's doing or has successfully done Campys before.



Or what about taking the tires off the car and driving around the block for 

awhile wouldn't that heat them up enough to stress relieve them???????   >>



If you can get the rear wheels to 375 F, I don't wanna be in the same state 

as you! Remember, Mad Dog's P-car burned to the ground due (we think) to a 

dragging rear caliper lighting off the l. rear Campy. 

Cheers- J deryke









--------------------------------------------------------------------------------





Previous message: [DeTomaso] Stress Relieving Campy's 

Next message: [DeTomaso] glass 

Messages sorted by: [ date ] [ thread ] [ subject ] [ author ] 





[DeTomaso] Stress Relieving Campy's 

JDeRyke@aol.com JDeRyke at aol.com 

Tue, 12 Feb 2002 00:38:48 EST 



Previous message: [DeTomaso] RE: Gas Mileage 

Next message: [DeTomaso] Stress Relieving Campy's 

Messages sorted by: [ date ] [ thread ] [ subject ] [ author ] 



--------------------------------------------------------------------------------



In a message dated 2/11/02 6:25:55 AM, ed.nauman@lmco.com writes:

snip.....

<< How are Campy's stress relieved?  Heating?  Shot peening?  Who does it? >>



You do it. Send Momma to the movies,  and stick one dismounted & cleaned 

Campy at  a time in her oven, set at 375 F. Cook for 3 hrs, cool as slow as 

possible (wrap in blankets if you have to). The stresses will relax, but it 

also turns Campy-paint brown, so you rattle-can them silver again afterwards. 

Mag has a very low threshold for everything. Don't leave the glued wheel wts 

on either, and PLEASE don't let the overhead heating element touch the 

magnesium, or you'll be talking to your local Fire Chief real soon.... 

Alternatively, some vendors such as PPC/Reno that restore Campys will take 

yours and send you beautiful new ones, already done, for a charge. Good luck- 

J deryke







--------------------------------------------------------------------------------





Previous message: [DeTomaso] RE: Gas Mileage 

Next message: [DeTomaso] Stress Relieving Campy's 

Messages sorted by: [ date ] [ thread ] [ subject ] [ author ] 





[DeTomaso] Stress Relieving Campy's 

Nauman, Ed ed.nauman at lmco.com 

Mon, 11 Feb 2002 06:24:13 -0800 



Previous message: [DeTomaso] Pantera North Carolina (the other NC) 

Next message: [DeTomaso] New Pantera site 

Messages sorted by: [ date ] [ thread ] [ subject ] [ author ] 



--------------------------------------------------------------------------------



How are Campy's stress relieved?  Heating?  Shot peening?  Who does it?





			Ed (#2100)



Message: 35

From:	JDeRyke@aol.com

Date:	Fri, 8 Feb 2002 22:31:22 EST

Subject: Re: [DeTomaso] 47. Re: chroming the Campys (Wayne Stevens)

To:	oldwheel@autobahn.mb.ca, detomaso@realbig.com



In a message dated 2/8/02 8:47:30 AM, oldwheel@autobahn.mb.ca writes:

snip.....

<< I really like the light weight of the campys but as I understand it, all 

the aftermarket wheels are made of aluminium which is:

1 heavier

2 cheaper

3 much easier to work with

4 Can be polished beautifully (and hold their polish-JD)

5 is a much more stable product and more durable. >>



All the above is correct, adding that aluminum wheels are probably stronger,



too, especially if the OEM Campys in question have not been stress-relieved 

in the last 30 or so years. My 2c- J deRyke



--__--__--



Edward A. Nauman

Flight Test Specialist

Instrumentation Engineering

Lockheed Martin Aeronautics

The "Skunk Works"

1011 Lockheed Way

M/S 0150

Palmdale, CA 93599



Voice:  661.572.7350

Cell:     661.400.8587

FAX:     661.572.3507













--------------------------------------------------------------------------------





Previous message: [DeTomaso] Pantera North Carolina (the other NC) 

Next message: [DeTomaso] New Pantera site 

Messages sorted by: [ date ] [ thread ] [ subject ] [ author ] 
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ATTACHMENT 10 “Engine Oil Filter Study”





 





Engine Oil Filter

Study





 





[ Disassembly and Measurements | SAE Tests | Mopar Conversion Table | Conclusions ]





[

AC Delco |

AMSOIL | Car And Driver | Champ | Deutsch | Fram |

Hard Driver | Mobil 1 | Mopar | Motorcraft

| NAPA | Penzoil

| PowerFlo | ProLine | Purolator | Quaker State | STP | Wix

]





 





Someone mailed this to me (accidentally deleted

their message so I can not give proper creditr for

this). Do not email me with questions since I did not author it. Sorry! 





It was originally authored by Russ W. Knize, his web page is http://members.xoom.com/minimopar/oilfilterstudy.html







PRINTING ISSUES: 





If you have trouble with colors when printing this or any other

page, use the color override option on your web brewer. For more information,

see the Printing

On This Site page. I have been pondering

switching the site to a printer-friendly color scheme, but that would be a HUGE

project, at this point.





 





UPDATE: 





Please

read the new Warning

section now. 





A few people out there are helping me by sending

filters. Many thanks go to them. I am happy to cut open and evaluate filters of

the same type for brands that I have not tested, but I really don't want to try

to cover all of the types for other vehicles. The scale of this project has

already exceeded my original intentions, but I really want to finish it. 





I have a special feature page for Mopar

because that is why this page is here in the first place. The Audi/VW special

feature is in progress because I cannot compare the German filters to the Ford 5.0L filter (they do not manufacture a true equivalent). The

majority of those filters were sent by XXXXXX, at his expense. The

VW/Audi/Volvo crowd has been helping me out a lot, so I am featuring

their coveted filters here. 





I encourage anyone out there to repeat this study for their own

type of vehicle. Perhaps we can all network our studies together. This may be

the beginning of a a major

wake-up call for oil filter manufacturers. We're watching you!!! 





Other

changes are coming, including information on the European AC Delco filter. 





 





NOTICE:  





I

have been getting flooded with email about this page and simply cannot answer

everyone, so I apologize if your email has gone unanswered.  I have been very busy lately and so updates

to this site have been scarce.  I have

received many requests for other filter studies.  Some of the requested filters are on their

way and I will hopefully be able to add them to this page soon.  Here is the list of filters I intend to add,

assuming I can find them all (“?” means I don't know the part #, "o"

means I now have this filter): 





 





-- AC

Delco PF2L 





o Amsoil

SDF-15 - acquired, ASF series has been discontinued 





-- Bosch -

no direct Ford 5.0L cross-reference (see VW feature)





-- Champ ? 





-- Fram HP1 - acquired





o Hard Driver HD01 - acquired 





-- Hastings  LF115





-- K&N ?





--

Purolator HP1/L390001 - acquired





-- Mann - no direct Ford 5.0L cross-reference (see VW feature)





 





I have cut open all the filters I have acquired so

far, but I have not torn them down completely because I need to take

pictures.  I won’t be taking pictures

until I have acquired more of the filters listed above.  I do not intend to look into any filters for

other types of vehicles.  I chose the

Ford 5.0L filter because it can be used for several other engines and is quite large in size, which improves the relative surface

area data between manufacturers. 





I

have had a couple of requests from people wondering what my qualifications

are.  Quite frankly, I am just a

concerned automotive enthusiast that is tired of being toyed with by these

manufacturers.  In reality, I am an

Electrical Engineer with no qualifications in the area of filtration

analysis.  However, I have eyes and some

common sense, which has proven to be enough to accomplish what I set out to do.







 





Feel free

to link to this page. 





 





Happy

filtering! 





XXXXXXXXXXXX







  





Warning!





These pages are NOT to be taken as gospel. The primary motivation

behind this study was to provide information about what oil filter brands are

made by which manufacturers. The secondary motivation was to uncover some of

the obvious internal construction issues of these manufacturers. This

"study" is not a "test". The SAE J806 and J1858 tests were

designed to test the filtration capability of these filters, but unfortunately

they have several short comings. These include issues such as anti-drainback valve functionality (valve train noise, etc.),

filter element containment capability (how long before it blocks and

bypasses--related to surface area), and many testimonials that appear to point

in the direction of certain manufacturers. It has been my hope to shed some

light in the direction of these issues. While my infamous "two eyes and

common sense" approach may not be the most scientific, it is the best I

could do considering there was no personal return on the investment of time and

money I put into it. 





The primary shortcoming of this study is the small sampling size.

I only tested the Ford 5.0L filter. It has come to my attention that some brand

names use different manufacturers for different applications. Another

shortcoming is the lack of testing of the filter element media itself.

Unfortunately I have neither the time nor resources to do this. 





I invite anyone with the means to take a larger sampling size and

conduct a more complete study, which may include private SAE tests. I also

invite anyone to repeat a study similar to this one on other model filters. 





With all of that said, please make your own judgements.

Use this study only as a source of some information that may give you a better

idea about which filter brands to steer clear from. It should be obvious that

some manufacturers are not being honest about their product. The next time you

buy a filter for your car, buy two and hack one open to see what you have. My

intent was to give you some information and alert you to some little-known

issues, not to tell you what to think. 












Description





 





One weekend

I set out to every auto parts store in my area and bought every brand of oil

filter I could find.  I chose to get the

filter for the early Ford 5.0L V8 engine. 

The reason is that this is a popular filter, it

is large so that I can unveil any fake miniature internal components, and it

fits on most 2.2L and 2.5L engines. 

Design-wise it is fully compatible with our oil systems and is an

excellent replacement for the pathetic filter that was designed for our engines.  I was able to find 20 different filters

spanning several brand names.  They are

(in alphabetical order): 





 











 











 











 











 





 





 





 





AC Delco Duraguard PF2 





AC

Delco Duraguard PF2L





AMSOIL

SDF15 





Car And Driver SF-1A 





Champ 





Deutsch

D539 





Deutsch

D545 





Fram Extra Guard PH8A 





Fram Tough Guard TG8A 





Fram Double Guard DG8A 





Hard

Driver HD01 





Mobil 1

M1-301 





Mopar 4105409 





Mopar 5281090 





Mopar 3549957 





Mopar 53020311 





Motorcraft FL-1A 





NAPA Gold 1515 





Penzoil PZ-1 





PowerFlo SL30001 





ProLine PPL-30001 





Purolator Premium Plus

L30001





Purolator Premium Plus L390001





Purolator Pure One PL30001 





Quaker

State Q58A 





STP S-01 





Wix 51515 





 





I

hope to add more brands to this study as I can acquire them.  The analysis is sorted by brand name in

alphabetical order.  In each brand

section, I have broken the information down into the brand name models, sorted

by price.  Pictures coming soon! 





 





 





Disassembly and Measurements





 





Basically,

I cut open each filter on a lathe and took measurements of many of their

attributes.  Simply cutting them open

revealed some very interesting (and disturbing) information. 





 











 





The

sections below detail each of the filters I tested.  A summary of the measurements I took can be

found in a table for each.  I noticed

that other filter part numbers for the same brand were designed a bit

differently.  This is probably because of

the shape of the can and the requirements for that engine.  Here is a description of each table entry: 





 







 

  		

  Average Retail Price



  

  		

  The average of all the retail

  prices I found for this filter (to the nearest $0.50)



  

 



 

  		

  Cartridge Length



  

  		

  The length of the filter

  cartridge, including end caps



  

 



 

  		

  Cartridge Outside Diameter



  

  		

  The outside diameter of the

  filter cartridge element pleats



  

 



 

  		

  Cartridge Inside Diameter



  

  		

  The inside diameter of the

  filter cartridge inside support tube



  

 



 

  		

  Cartridge Pleats



  

  		

  The number of pleats (or

  folds) in the element while in the cartridge



  

 



 

  		

  Cartridge End Cap Type



  

  		

  The type of material used to

  construct the end caps



  

 



 

  		

  Anti-Drainback

  Valve Type



  

  		

  The valve design and

  construction material



  

 



 

  		

  Bypass Valve Type



  

  		

  The valve design and

  construction material



  

 



 

  		

  Element Type



  

  		

  The type of material used to

  construct the filter element and the seam seal



  

 



 

  		

  Element Length



  

  		

  The overall length of the

  element when removed from the cartridge and stretched out



  

 



 

  		

  Element Width



  

  		

  The width of the

  stretched-out element



  

 



 

  		

  Element Surface Area



  

  		

  The calculated surface area

  of the cartridge using the above two values



  

 



 

  		

  Shell Thickness



  

  		

  The thickness of the metal

  used to construct the filter's shell



  

 



 

  		

  Backplate Thickness



  

  		

  The thickness of the metal

  used to construct the filter's backplate



  

 



 

  		

  Gasket Type



  

  		

  The type of material used to

  construct the backplate sealing gasket (O-ring)



  

 



 

  		

  Hydrostatic Burst Pressure



  

  		

  The amount of pressure that

  the filter case can withstand for a short duration without failure.



  

 



 

  		

  SAE J806 Filtration

  Efficiency



  

  		

  See the SAE Tests section for more details on this

  test.



  

 



 

  		

  SAE J1858 Filtration

  Efficiency



  

  		

  See the SAE Tests section for more details on this

  test.



  

 









 





The

construction of the anti-drainback and bypass valves

is an important feature.  Many are made

of nitrile rubber. 

As long as they have good sealing surfaces, they generally work

fine.  However, nitrile

rubber gets stiff in extreme cold and will likely fail to seal in those

conditions.  Silicone rubber seals or

steel valves are not prone to this.  Many

bypass valves are spring-loaded steel and work well.  Some are spring-loaded plastic and are often

not molded well enough to make a decent seal, allowing oil to leak past them. 





Probably

the most important value here is the element surface area.  This determines the amount of filter media

that is available to trap particles.  The

smaller the area, the sooner the filter will become plugged and will end up

bypassing much of the oil instead of filtering it.  More pleats in the element does

not necessarily mean more surface area (as you will soon see).  In fact, too many pleats can end up

restricting the flow too much because there is not enough space between them to

allow oil to flow. 





 











 





The

shell and backplate thickness are only relevant if

your engine’s oil system operates at unusually high pressures.  Even the cheapest filters have to be strong

enough for stock oiling systems, or they will not pass SAE tests. 





The

SAE filtration efficiency tests are from the manufactures, and are only

available for the filters I could find the information for. 





Other

measurements and values are debatable and I will allow you to draw your own

conclusions from them. 





  





 





SAE Tests





 





All

filters have to pass SAE (Society of Automotive Engineers) tests to prove that

they can truly filter out small enough particles.  There are two tests available for automobile

engine oil filters.  All filters must

pass the J806 test, but the new J1858 is much more meaningful.  Currently the J1858 test is optional.  Really, it's a way for high-end filter

manufacturers to show off their great filters. 





The

SAE J806 test uses a single-pass test, checking for contaminant holding

capacity, size of contaminant particles trapped, and ability to maintain clean

oil.  As an amendment of the J806 test,

the multi-pass test also looks for filter life in hours, contaminant capacity

in grams, and efficiency based on weight. 

The efficiency of the filter is determined only by weight through

gravimetric measurement of the filtered test liquid.  Typical numbers for paper filter elements are

85% (single pass) and 80% (multi-pass). 





The SAE J1858 test provides both particle counting

and gravimetric measurement to measure filter capacity and efficiency.  Actual counts of contaminant particles by

size are obtained every 10 minutes, both upstream (before the filter) and

downstream (after the filter), for evaluation. From this data filtration ratio

and efficiency for each contaminant particle size can be determined as well as

dust capacity and pressure loss as a function of time.  Typical numbers for paper element filters are

40% at 10 microns, 60% at 20 microns, 93% at 30 microns, and 97% at 40 microns.







  





 





[image: ]AC Delco





 





Duraguard PF2





 





Some

years ago, a study was done on oil filters that uncovered the Fram filter farce. 

They named AC Delco’s filter to be one of the better models.  Later, AC Delco changed their design and went

to a cheaper setup made by an offshore manufacturer.  Even so, I definitely recommend this filter

over the design of any Fram filter.  In fact, I even recommend it over the low-end

Wix and I (personally) prefer it over the Purolators. 





The

filter cartridge has a large outside diameter with deep pleats, which gives the

filter element the maximum flow possible. 

At first glance, it appears to have little filter element media, but the

surface area measure was suprising: 315 sqin.  The unit had a

solid top end cap because the bypass valve is at the bottom, which is a well-constructed spring-loaded steel with a nitrile seal design. 

The nitrile rubber diaphram-type

anti-drainback valve doubles as the seal between the

bypass valve and the cartridge.  The only

drawback to this design is that the bypass valve seats metal-to-metal against

the backplate. 

This could allow oil from the clean side of the filter to seep back into

the oil pan, but it won't allow the dirty oil in the filter to seep back.  Oil that is in the main gallery usually leaks

out through the main bearings anyway while the engine sits.  This is a better alternative to the high-end Wix, which can allow oil to seep from the dirty side of the

filter to the clean side. 





The

telltale signs for an AC Delco filter are: 

5 large holes for the oil inlet and 6 spot welds on the rim surrounding

them.  There are no crimps holding the

gasket in place.  When you look through

the inlet holes, you can see the metal bypass valve with its 12 small holes and

the black anti-drainback valve diaphram

around it.  Through the center outlet hole,

you can see the spring for the bypass valve. 





 





Exploded

view: 





                                         





  







 

  		

  Average Retail Price



  

  		

  $3



  

 



 

  		

  Cartridge Length



  

  		

  4.625 inches



  

 



 

  		

  Cartridge Outside Diameter



  

  		

  3.375 inches



  

 



 

  		

  Cartridge Inside Diameter



  

  		

  1.375 inches



  

 



 

  		

  Cartridge Pleats



  

  		

  36



  

 



 

  		

  Cartridge End Cap Type



  

  		

  Stamped steel



  

 



 

  		

  Anti-Drainback

  Valve Type



  

  		

  Nitrile rubber diaphragm



  

 



 

  		

  Bypass Valve Type



  

  		

  Spring-loaded steel



  

 



 

  		

  Element Type



  

  		

  Paper media, glued seam



  

 



 

  		

  Element Length



  

  		

  70.0 inches



  

 



 

  		

  Element Width



  

  		

  4.500 inches



  

 



 

  		

  Element Surface Area



  

  		

  315 square inches



  

 



 

  		

  Shell Thickness



  

  		

  0.015 inches



  

 



 

  		

  Backplate Thickness



  

  		

  0.100 inches



  

 



 

  		

  Gasket Type



  

  		

  Nitrile rubber



  

 



 

  		

  Hydrostatic Burst Pressure



  

  		

  Unknown



  

 



 

  		

  SAE J806 Filtration

  Efficiency



  

  		

  Unknown



  

 



 

  		

  SAE J1858 Filtration

  Efficiency



  

  		

  Unknown



  

 









 





AMSOIL





 





SDF15





 





This

filter has been acquired and is awaiting disassembly. 





   





Car And Driver





 





SF-1A





 





This filter

is a Champion filter with the one-piece filter cartridge and the fragile paper

filter element. 





  







 

  		

  Average Retail Price



  

  		

  $3



  

 



 

  		

  Cartridge Length



  

  		

  4.000 inches



  

 



 

  		

  Cartridge Outside Diameter



  

  		

  3.250 inches



  

 



 

  		

  Cartridge Inside Diameter



  

  		

  1.625 inches



  

 



 

  		

  Cartridge Pleats



  

  		

  54



  

 



 

  		

  Cartridge End Cap Type



  

  		

  Stamped-steel, with bypass

  valve



  

 



 

  		

  Anti-Drainback

  Valve Type



  

  		

  Nitrile rubber diaphragm



  

 



 

  		

  Bypass Valve Type



  

  		

  Spring-loaded steel, nitrile seal



  

 



 

  		

  Element Type



  

  		

  Paper media, glued seam



  

 



 

  		

  Element Length



  

  		

  87 inches



  

 



 

  		

  Element Width



  

  		

  3.875 inches



  

 



 

  		

  Element Surface Area



  

  		

  337 square inches



  

 



 

  		

  Shell Thickness



  

  		

  0.012 inches



  

 



 

  		

  Backplate Thickness



  

  		

  0.102 inches



  

 



 

  		

  Gasket Type



  

  		

  Nitrile rubber



  

 



 

  		

  Hydrostatic Burst Pressure



  

  		

  Unknown



  

 



 

  		

  SAE J806 Filtration

  Efficiency



  

  		

  Unknown



  

 



 

  		

  SAE J1858 Filtration

  Efficiency



  

  		

  Unknown



  

 









 





Champ





 





?





 





This

filter is manufactured by Champion Laboratories, Inc. (same guys who make the

spark plugs), and is sold under several other brand names.  Champion admits some of these outright, and

they are: Lee, Lee Maxi, and STP.  Though

they claim the Lee Maxi is a higher quality filter, they make no claims as to

why.  It sounds more like a marketing

scheme to me. 





The

Champion design has metal end caps on the filter cartridge, with the bypass

valve stamped right into the bottom end cap like the Purolator.  I refer to this as a one-piece filter

cartridge. 





Though

definitely not the same design as the Purolator, it

does use the same type of leaf-spring-type spacer at the top of the cartridge

and the nitrile anti-drainback

valve, which doubles as the cartridge-to-backplate

seal, at the bottom.  The drawback to

this one-piece cartridge is the rather fragile filter element paper media.  It is a thin, brittle paper that rips fairly

easily.  It was difficult to disassemble

these cartridges without destroying the filter element.  One other issue is that I sometimes noticed

some rust on the backplate of these filters.  Since the rust is usually around by the inlet

holes, any loose rust would be caught by the filter. 





The

telltale signs for a Champion filter are: 6 large holes for the oil inlet, one

of which is larger than the others.  Only

the black anti-drainback valve can be seen through

the inlet holes.  There are 6 large

crimps holding the gasket in place. 

Through the center outlet hole, you can see the bypass valve spring.  Usually, the backplate

metal is dull, or even rusty. 





 





Deutsch





 





D539





 





This

filter is a Champion filter with the one-piece filter cartridge and the fragile

paper filter element. 





   







 

  		

  Average Retail Price



  

  		

  $3



  

 



 

  		

  Cartridge Length



  

  		

  4.000 inches



  

 



 

  		

  Cartridge Outside Diameter



  

  		

  3.250 inches



  

 



 

  		

  Cartridge Inside Diameter



  

  		

  1.625 inches



  

 



 

  		

  Cartridge Pleats



  

  		

  55



  

 



 

  		

  Cartridge End Cap Type



  

  		

  Stamped-steel, with bypass

  valve



  

 



 

  		

  Anti-Drainback

  Valve Type



  

  		

  Nitrile rubber diaphragm



  

 



 

  		

  Bypass Valve Type



  

  		

  Spring-loaded steel, nitrile seal



  

 



 

  		

  Element Type



  

  		

  Paper media, glued seam



  

 



 

  		

  Element Length



  

  		

  88.5 inches



  

 



 

  		

  Element Width



  

  		

  3.875 inches



  

 



 

  		

  Element Surface Area



  

  		

  343 square inches



  

 



 

  		

  Shell Thickness



  

  		

  0.012 inches



  

 



 

  		

  Backplate Thickness



  

  		

  0.102 inches



  

 



 

  		

  Gasket Type



  

  		

  Nitrile rubber



  

 



 

  		

  Hydrostatic Burst Pressure



  

  		

  Unknown



  

 



 

  		

  SAE J806 Filtration

  Efficiency



  

  		

  Unknown



  

 



 

  		

  SAE J1858 Filtration

  Efficiency



  

  		

  Unknown



  

 









 





D545





 





This

filter has not yet been acquired, but is apparently a heavy-duty version of the

D539 (Champion). 





    





Fram





 





Years

ago Fram was a quality filter manufacturer.  Now their standard filter (the

radioactive-orange cans) is one of the worst out there.  These filters are manufactured by Allied

Signal, Inc.  Please do not buy these

filters.  By boycotting it, we may be

able to cause some change.  I have

personally had one if these filters fail and actually cause engine damage due

to bits of paper and glue floating around in the engine. 





For

some inside dirt on Fram filters, see this email from

an Allied Signal production engineer. 





 





[image: ]Fram

Extra Guard PH8A





 





This

filter cartridge has a small outside diameter with a rather low filter element

surface area (193 sqin), and features cardboard end

caps that are glued in place.  The rubber anti-drainback valve seals

against the cardboard and easily leaks, causing dirty oil to drain back into

the pan.  If you have a noisy

valve train at startup, this filter is likely the cause.  The bypass valves are plastic and are

sometimes not molded correctly, which allows them to leak all the time, but

they often leak anyway.  The backplate has smaller and fewer oil inlet holes, which may

restrict flow, and is made of thin material. 





The

telltale signs for a Fram Extra Guard are: It has 8

small holes for the oil inlet and a thin, cheap-looking backplate,

and is currently stamped with a “2Y”.  There

are 5 very small crimps holding the gasket in place.  If you look into the center hole all the way

to the top of the filter, you will see a kind of “button” in the end cap of the

cartridge (which looks like it's made of metal from there).  This is the plastic bypass valve. 





 





Exploded

view: 





                                       





  







 

  		

   Average Retail Price



  

  		

  $3



  

 



 

  		

  Cartridge Length



  

  		

  4.125 inches



  

 



 

  		

  Cartridge Outside Diameter



  

  		

  3.000 inches



  

 



 

  		

  Cartridge Inside Diameter



  

  		

  1.375 inches



  

 



 

  		

  Cartridge Pleats



  

  		

  34



  

 



 

  		

  Cartridge End Cap Type



  

  		

  Cardboard



  

 



 

  		

  Anti-Drainback

  Valve Type



  

  		

  Nitrile rubber diaphragm



  

 



 

  		

  Bypass Valve Type



  

  		

  Spring-loaded plastic



  

 



 

  		

  Element Type



  

  		

  Paper media, stamped metal

  seam



  

 



 

  		

  Element Length



  

  		

  47.5 inches



  

 



 

  		

  Element Width



  

  		

  4.063 inches



  

 



 

  		

  Element Surface Area



  

  		

  193 square inches



  

 



 

  		

  Shell Thickness



  

  		

  0.015 inches



  

 



 

  		

  Backplate Thickness



  

  		

  0.089 inches



  

 



 

  		

  Gasket Type



  

  		

  Nitrile rubber



  

 



 

  		

  Hydrostatic Burst Pressure



  

  		

  Unknown



  

 



 

  		

  SAE J806 Filtration

  Efficiency



  

  		

  Unknown



  

 



 

  		

  SAE J1858 Filtration

  Efficiency



  

  		

  Unknown



  

 









 





 





Fram Tough Guard TG8A





 





Even

with all the problems of the other Fram filters, this

one is not too bad.  Aside from the

filter cartridge, it is a very good design. 

Too bad Fram can’t get passed the cardboard

end caps. 





It

has an improved filter element with more surface area (248 sqin),

a heavy silicone anti-drainback valve with a good

sealing surface, the same plastic pressure relief valve but with an integral

screen to keep out large particles, and enough inlet holes for good flow.  The only real drawback to this filter is that

it is capped on each end with cardboard instead of metal. 





The

telltale signs for a Fram Tough Guard filter

are:  It has a better backplate

that is usually shiny, with six larger holes for the inlet and 6 spot welds around the them. 

There are 6 large crimps holding the gasket in place.  When you look through the inlet holes, you

can see the orange anti-drainback valve.  If you look into the center hole all the way

to the top of the filter, you will see a kind of “button” in the end cap of the

cartridge (which looks like it's made of metal from there).  This is the plastic bypass valve. 





   







 

  		

  Average Retail Price



  

  		

  $5



  

 



 

  		

  Cartridge Length



  

  		

  4.125 inches



  

 



 

  		

  Cartridge Outside Diameter



  

  		

  3.000 inches



  

 



 

  		

  Cartridge Inside Diameter



  

  		

  1.625 inches



  

 



 

  		

  Cartridge Pleats



  

  		

  50



  

 



 

  		

  Cartridge End Cap Type



  

  		

  Cardboard



  

 



 

  		

  Anti-Drainback

  Valve Type



  

  		

  Silicone rubber diaphragm



  

 



 

  		

  Bypass Valve Type



  

  		

  Spring-loaded plastic with

  integral screen



  

 



 

  		

  Element Type



  

  		

  Paper media, stamped metal

  seam



  

 



 

  		

  Element Length



  

  		

  61.0 inches



  

 



 

  		

  Element Width



  

  		

  4.063 inches



  

 



 

  		

  Element Surface Area



  

  		

  248 square inches



  

 



 

  		

  Shell Thickness



  

  		

  0.015 inches



  

 



 

  		

  Backplate Thickness



  

  		

  0.187 inches



  

 



 

  		

  Gasket Type



  

  		

  Nitrile rubber, PTFE-treated



  

 



 

  		

  Hydrostatic Burst Pressure



  

  		

  Unknown



  

 



 

  		

  SAE J806 Filtration

  Efficiency



  

  		

  Unknown



  

 



 

  		

  SAE J1858 Filtration

  Efficiency



  

  		

  Unknown



  

 









 





 





 





Far

Left: extra guard cartridge.  Left: Double Guard.  Right: Tough Guard 





 





 





Fram Double Guard DG8A





 





This

is a frustrating filter.  Please do not

buy it.  It is one of the most expensive

filters you can buy and it is junk. 

Inside is a basic Fram Extra Guard (PH8A)

filter element that has larger diameter





holes at the end and has been

pre-oiled.  You can see this in the

picture above (far left).  I assume this

is to hold the Teflon particles in the filter element before the unit is installed.  Don’t put Teflon in your engine.  It does not belong there!  DuPont does not

recommend using their Teflon product in internal combustion engines. 





Although

it has the worst filter element possible (193 sqin),

it does have a clever spring-loaded nitrile rubber

anti-drainback valve and bypass valve

combination.  Too bad the rest of the

filter is worthless.  Please don’t buy

this filter! 





The

telltale signs for a Fram Tough Guard filter

are:  It has a better backplate

that is usually shiny, with six larger holes for the inlet and 6 spot welds around the them. 

The backplate should be





stamped with a “1K”.  There are 6 large crimps holding the gasket

in place.  The anti-drainback

valve diaphram behind the inlet holes is black.  If you look into the center hole all the way

to the top





of the filter, you will not see the

“button” in the end cap of the cartridge (which looks like it’s made of metal

from there). 





   







 

  		

  Average Retail Price



  

  		

  $10



  

 



 

  		

  Cartridge Length



  

  		

  4.125 inches



  

 



 

  		

  Cartridge Outside Diameter



  

  		

  3.000 inches



  

 



 

  		

  Cartridge Inside Diameter



  

  		

  1.625 inches



  

 



 

  		

  Cartridge Pleats



  

  		

  38



  

 



 

  		

  Cartridge End Cap Type



  

  		

  Cardboard



  

 



 

  		

  Anti-Drainback

  Valve Type



  

  		

  Nitrile rubber diaphragm



  

 



 

  		

  Bypass Valve Type



  

  		

  Nitrile rubber, integral



  

 



 

  		

  Element Type



  

  		

  Paper media, stamped metal

  seam



  

 



 

  		

  Element Length



  

  		

  47.5 inches



  

 



 

  		

  Element Width



  

  		

  4.063 inches



  

 



 

  		

  Element Surface Area



  

  		

  193 square inches



  

 



 

  		

  Shell Thickness



  

  		

  0.015 inches



  

 



 

  		

  Backplate Thickness



  

  		

  0.187 inches



  

 



 

  		

  Gasket Type



  

  		

  Nitrile rubber



  

 



 

  		

  Hydrostatic Burst Pressure



  

  		

  Unknown



  

 



 

  		

  SAE J806 Filtration

  Efficiency



  

  		

  Unknown



  

 



 

  		

  SAE J1858 Filtration

  Efficiency



  

  		

  Unknown



  

 









 





Hard Driver





 





HD01





 





This

filter has been acquired and is awaiting full disassembly. 





   







 

  		

  Average Retail Price



  

  		

  $8.50 + $4 shipping



  

 



 

  		

  Cartridge Length



  

  		

  ? inches



  

 



 

  		

  Cartridge Outside Diameter



  

  		

  ? inches



  

 



 

  		

  Cartridge Inside Diameter



  

  		

  ? inches



  

 



 

  		

  Cartridge Pleats



  

  		

  ?



  

 



 

  		

  Cartridge End Cap Type



  

  		

  ?



  

 



 

  		

  Anti-Drainback

  Valve Type



  

  		

  ?



  

 



 

  		

  Bypass Valve Type



  

  		

  ?



  

 



 

  		

  Element Type



  

  		

  Synthetic media



  

 



 

  		

  Element Length



  

  		

  ? inches



  

 



 

  		

  Element Width



  

  		

  ? inches



  

 



 

  		

  Element Surface Area



  

  		

  ? square inches



  

 



 

  		

  Shell Thickness



  

  		

  ? inches



  

 



 

  		

  Backplate Thickness



  

  		

  ? inches



  

 



 

  		

  Gasket Type



  

  		

  ?



  

 



 

  		

  Hydrostatic Burst Pressure



  

  		

  200 psi



  

 



 

  		

  SAE J806 Filtration

  Efficiency



  

  		

  Unknown



  

 



 

  		

  SAE J1858 Filtration

  Efficiency



  

  		

  95% at 10 microns 


  98% at 20 microns 


  98% at 30 microns 


  98% at 40 microns



  

 









 





Mobil 1





 





M1-301





 





Like

the Champion, this filter is made by Champion Industries.  However, it uses a unique end plate and a

thicker can that make it the strongest filter available for wide-distribution

retail sale.  It also does not use the

fragile paper media of the Champion filter. 

I’m happy to say that this filter is NOT a fake.  It is definitely a unique design. 





It

uses a synthetic fiber element that can filter out very small particles and is

much stronger than the fragile, Champion paper media.  It is rated just under the Purolator Pure One as far as filtering capability, but is

still very much above conventional paper filters.  It also has a very strong construction to

withstand high-pressure spikes during start-up. 

Given the choice between the Purolator Pure

One and the Mobil 1 filters, I would choose the Mobil 1 because of the

restriction concerns of the Pure One and that pesky assembly string.  However, as with all Mobil 1 products, expect

to pay 2 - 3 times as much for this filter. 





 





Exploded

view: 





                                   





   





 







 

  		

  Average Retail Price



  

  		

  $10



  

 



 

  		

  Cartridge Length



  

  		

  4.250 inches



  

 



 

  		

  Cartridge Outside Diameter



  

  		

  3.250 inches



  

 



 

  		

  Cartridge Inside Diameter



  

  		

  1.625 inches



  

 



 

  		

  Cartridge Pleats



  

  		

  52



  

 



 

  		

  Cartridge End Cap Type



  

  		

  Stamped-steel, with bypass

  valve



  

 



 

  		

  Anti-Drainback

  Valve Type



  

  		

  Nitrile rubber diaphragm



  

 



 

  		

  Bypass Valve Type



  

  		

  Spring-loaded steel, nitrile seal



  

 



 

  		

  Element Type



  

  		

  Synthetic media, glued seam



  

 



 

  		

  Element Length



  

  		

  85 inches



  

 



 

  		

  Element Width



  

  		

  4.125 inches



  

 



 

  		

  Element Surface Area



  

  		

  351 square inches



  

 



 

  		

  Shell Thickness



  

  		

  0.022 inches



  

 



 

  		

  Backplate Thickness



  

  		

  0.138 inches



  

 



 

  		

  Gasket Type



  

  		

  Nitrile rubber



  

 



 

  		

  Hydrostatic Burst Pressure



  

  		

  600 psi



  

 



 

  		

  SAE J806 Filtration

  Efficiency



  

  		

  Single pass: 98% 


  Multiple pass: 95%



  

 



 

  		

  SAE J1858 Filtration

  Efficiency



  

  		

  Unknown



  

 









 





Mopar





 





This

section features a special look at other oil filter alternatives for the 2.2L

and 2.5L engines, listed by Mopar part number.  Keep in mind that these filters are designed

for different engines and have different dimensions.  So, it's not fair to compare them with the

other filters on this page.  The of the matter is, these filters are made by the other

manufacturers on this page.  My mission

was to uncover who is who.  What I found

is that Mopar uses several different manufacturers. 





If

you cannot use the Ford 5.0L filter because of clearance problems, try using

one of the alternatives listed here.  I

have included the outside dimensions so you can see if it will work for you,

and they are listed below in order of increasing size.  If you find a filter that will fit, you can

use that type of vehicle and engine to look up that filter design for other

manufacturers (or the same manufacturer, but a different brand). 





The

chart below shows the part numbers shown here, as well as the engine it belongs

to.  You can use that information to look

up these filters for other brands.  I

have supplied only the number for those with multiple varieties.  Just add the prefix for the model you

want.  For example, the Purolator 10241 number is the L10241 for the Premium Plus,

PL10241 for the Pure One, etc. 





 





Mopar Oil Filter Conversion Table







 

  		

  Mopar P/N



  

  		

  Engine

  Types



  

  		

  Example

  car to look up



  

  		

  Delco



  

  		

  Fram



  

  		

  Purolator



  

  		

  Wix



  

 



 

  		

  4105409



  

  		

  2.0L,

  2.2L, 2.4L, 2.5L



  

  		

  Dodge

  Lancer



  

  		

  PF53



  

  		

  3614



  

  		

  10241



  

  		

  ?



  

 



 

  		

  5281090



  

  		

  2.2L,

  2.5L, 3.3L, 3.8L, 3.9L, 5.2L, 5.9L



  

  		

  Dodge

  Stratus or Intrepid



  

  		

  PF13



  

  		

  16



  

  		

  14670



  

  		

  ?



  

 



 

  		

  3549957



  

  		

  318cc,

  383cc, 400cc, 440cc, etc



  

  		

  Dodge

  Dart or Challenger



  

  		

  PF20



  

  		

  43



  

  		

  20081



  

  		

  ?



  

 



 

  		

  53020311



  

  		

  8.0L

  V10



  

  		

  Dodge

  Ram (severe duty)



  

  		

  PF2136



  

  		

  7226



  

  		

  34875



  

  		

  ?



  

 









 





4105409





 





This

is the stock 2.2L and 2.5L oil filter through about 1990, from the

dealership.  I have this information here

so that you can see why you should not be using this stock-sized filter

anymore. 





This one

is made by Champion Industries.  With a

tiny surface area of only 124 sqin it has less than

35% of the surface area of the STP S-01 version (360 sqin),

which is also a Champion.  Once that

small filtration area has been plugged, the oil is directed through the bypass

valve and the filter is useless. 





 











 





 





 







 

  		

  Average Retail Price



  

  		

  $6.50



  

 



 

  		

  Overall Filter Length



  

  		

  ? inches



  

 



 

  		

  Overall Filter Diameter



  

  		

  ? inches



  

 



 

  		

  Cartridge Length



  

  		

  2.375 inches



  

 



 

  		

  Cartridge Outside Diameter



  

  		

  2.675 inches



  

 



 

  		

  Cartridge Inside Diameter



  

  		

  1.675 inches



  

 



 

  		

  Cartridge Pleats



  

  		

  56



  

 



 

  		

  Cartridge End Cap Type



  

  		

  Stamped-steel, with bypass

  valve



  

 



 

  		

  Anti-Drainback

  Valve Type



  

  		

  Nitrile rubber diaphragm



  

 



 

  		

  Bypass Valve Type



  

  		

  Spring-loaded steel, nitrile seal



  

 



 

  		

  Element Type



  

  		

  Paper media, stamped metal seam



  

 



 

  		

  Element Length



  

  		

  55 inches



  

 



 

  		

  Element Width



  

  		

  2.250 inches



  

 



 

  		

  Element Surface Area



  

  		

  124 square inches



  

 



 

  		

  Shell Thickness



  

  		

  0.010 inches



  

 



 

  		

  Backplate Thickness



  

  		

  0.115 inches



  

 



 

  		

  Gasket Type



  

  		

  Nitrile rubber



  

 



 

  		

  Hydrostatic Burst Pressure



  

  		

  Unknown



  

 



 

  		

  SAE J806 Filtration

  Efficiency



  

  		

  Unknown



  

 



 

  		

  SAE J1858 Filtration

  Efficiency



  

  		

  Unknown



  

 









 





5281090





 





This

filter is also a stock 2.2L and 2.5L, but for 1991 and later engines, though it

fits them all.  It is from the dealership

and is made by Purolator.  It is an upgrade from the stock filter, with

about





48%

more filtration area.

 If you have clearance problems with the

Ford 5.0L filter because of your alternator, you can try this model.  Use the Overall Filter Length and Diameter to

see if it will fit.





  







 

  		

  Average Retail Price



  

  		

  $6.50



  

 



 

  		

  Overall Filter Length



  

  		

  ? inches



  

 



 

  		

  Overall Filter Diameter



  

  		

  ? inches



  

 



 

  		

  Cartridge Length



  

  		

  2.675 inches



  

 



 

  		

  Cartridge Outside Diameter



  

  		

  3.250 inches



  

 



 

  		

  Cartridge Inside Diameter



  

  		

  1.625 inches



  

 



 

  		

  Cartridge Pleats



  

  		

  62



  

 



 

  		

  Cartridge End Cap Type



  

  		

  Stamped-steel, with bypass

  valve



  

 



 

  		

  Anti-Drainback

  Valve Type



  

  		

  Nitrile rubber diaphragm



  

 



 

  		

  Bypass Valve Type



  

  		

  Spring-loaded steel, nitrile seal



  

 



 

  		

  Element Type



  

  		

  Paper media, stamped metal seam



  

 



 

  		

  Element Length



  

  		

  96.0 inches



  

 



 

  		

  Element Width



  

  		

  2.500 inches



  

 



 

  		

  Element Surface Area



  

  		

  240 square inches



  

 



 

  		

  Shell Thickness



  

  		

  0.010 inches



  

 



 

  		

  Backplate Thickness



  

  		

  0.115 inches



  

 



 

  		

  Gasket Type



  

  		

  Nitrile rubber



  

 



 

  		

  Hydrostatic Burst Pressure



  

  		

  Unknown



  

 



 

  		

  SAE J806 Filtration

  Efficiency



  

  		

  Unknown



  

 



 

  		

  SAE J1858 Filtration

  Efficiency



  

  		

  Unknown



  

 









 





3549957





 





I

purchased this filter from two places, to prove a point.  The point is that Mopar

filters are like a box of chocolates; you never know what you are going to

get.  In fact, this seems to be true of

many OEM and some fake brand filters.  I

purchased one filter from my local dealer and the other from a nearby store

that stocks some Mopar parts (Murray's Auto Parts).  Though the Mopar

part numbers are the same, the filters are completely different.  You can identify the manufacturer of a

particular filter by looking at the backplate.  See the AC Delco, Champion, Fram, Purolator, and Wix sections for the details on what to look for. 





 











 





The

filter from Murray’s Auto Parts has probably been

sitting on the shelf for a little while, so I imagine that it is an older

version, but it was not dated.  This

filter is made by Champion Industries. 

It features the one-piece filter cartridge with the fragile filter

element, and some rust on the back plate. 





  







 

  		

  Average Retail Price



  

  		

  $6.50



  

 



 

  		

  Overall Filter Length



  

  		

  ? inches



  

 



 

  		

  Overall Filter Diameter



  

  		

  ? inches



  

 



 

  		

  Cartridge Length



  

  		

  3.000 inches



  

 



 

  		

  Cartridge Outside Diameter



  

  		

  3.250 inches



  

 



 

  		

  Cartridge Inside Diameter



  

  		

  1.625 inches



  

 



 

  		

  Cartridge Pleats



  

  		

  56



  

 



 

  		

  Cartridge End Cap Type



  

  		

  Stamped-steel, with bypass

  valve



  

 



 

  		

  Anti-Drainback

  Valve Type



  

  		

  Nitrile rubber diaphragm



  

 



 

  		

  Bypass Valve Type



  

  		

  Spring-loaded steel, nitrile seal



  

 



 

  		

  Element Type



  

  		

  Paper media, glued seam



  

 



 

  		

  Element Length



  

  		

  90.0 inches



  

 



 

  		

  Element Width



  

  		

  3.000 inches



  

 



 

  		

  Element Surface Area



  

  		

  270 square inches



  

 



 

  		

  Shell Thickness



  

  		

  0.012 inches



  

 



 

  		

  Backplate Thickness



  

  		

  0.102 inches



  

 



 

  		

  Gasket Type



  

  		

  Nitrile rubber



  

 



 

  		

  Hydrostatic Burst Pressure



  

  		

  Unknown



  

 



 

  		

  SAE J806 Filtration

  Efficiency



  

  		

  Unknown



  

 



 

  		

  SAE J1858 Filtration

  Efficiency



  

  		

  Unknown



  

 









 





The

filter from my local Dodge dealership was dated 02/98.  This filter is a Purolator.  While the surface area of the filter element is

about the same as the Champion version, the Purolator

element paper media is much stronger than the Dana paper media.  However there is the issue with the assembly

string on this version.  It’s a catch 22.







  







 

  		

   Average Retail Price



  

  		

  $6.50



  

 



 

  		

  Overall Filter Length



  

  		

  ? inches



  

 



 

  		

  Overall Filter Diameter



  

  		

  ? inches



  

 



 

  		

  Cartridge Length



  

  		

  3.125 inches



  

 



 

  		

  Cartridge Outside Diameter



  

  		

  3.250 inches



  

 



 

  		

  Cartridge Inside Diameter



  

  		

  1.625 inches



  

 



 

  		

  Cartridge Pleats



  

  		

  61



  

 



 

  		

  Cartridge End Cap Type



  

  		

  Stamped-steel, with bypass

  valve



  

 



 

  		

  Anti-Drainback

  Valve Type



  

  		

  Nitrile rubber diaphragm



  

 



 

  		

  Bypass Valve Type



  

  		

  Spring-loaded steel, nitrile seal



  

 



 

  		

  Element Type



  

  		

  Paper media, stamped metal seam



  

 



 

  		

  Element Length



  

  		

  95.0 inches



  

 



 

  		

  Element Width



  

  		

  2.875 inches



  

 



 

  		

  Element Surface Area



  

  		

  273 square inches



  

 



 

  		

  Shell Thickness



  

  		

  0.010 inches



  

 



 

  		

  Backplate Thickness



  

  		

  0.115 inches



  

 



 

  		

  Gasket Type



  

  		

  Nitrile rubber



  

 



 

  		

  Hydrostatic Burst Pressure



  

  		

  Unknown



  

 



 

  		

  SAE J806 Filtration

  Efficiency



  

  		

  Unknown



  

 



 

  		

  SAE J1858 Filtration

  Efficiency



  

  		

  Unknown



  

 









 





53020311





 





[image: ]            This filter was interesting, but

unfortunately only in bad ways.  I also

found this filter at Murray’s Auto Parts, but left it there

when I looked at the backplate.  I decided to get one from the dealership

instead, but it was exactly the same. 

Cutting it open confirmed it: 

this filter is a Fram Extra Guard (the

radioactive orange one).  It’s definitely

the cheapest Fram design with the infamous anti-drainback valve sealing against the cardboard cartridge end

caps, and the plastic bypass valve.  It’s

always easy to identify a Fram Extra Guard by the

cheap-looking, thin backplate with many small holes

for the oil inlet.  How Chrysler can call

this cheap filter a “Severe Duty” filter is beyond me, but it is stamped right

on the can.  Even Fram

makes better filters than this (Tough Guard), but they probably cost too close

to the Mopar $6.50 oil filter price for a decent

price mark-up.  Fram

does not list a part number for this filter in the Tough Guard version. 





 If you really must have this filter, consider

looking to another brand, such as Purolator or Wix.  Just look up a

Dodge Viper or Ram Truck with a 8.0L V10, or use the Mopar Conversion Table above.  The problem is that the Purolator

is suspiciously like the Fram, however I know it is

not a Fram because of the way it was constructed

(assembly string, etc).  Like the Frams, it has cardboard end caps and a few of the pleats

were not glued down.  My advice is to

avoid all of these filters and go with the Ford 5.0L filters. 





[image: ]            Since this filter is popular is Mopar circles, I bought each of these and measured them as

well.  I was unable to find the AC Delco

version anywhere.  As you can see, this Fram does have more surface area than the PH8A version, but

it is still less than an AC Delco, Purolator, or Wix Ford 5.0L filter. 

So if you think you are getting a bigger filter with one of these, think

again. 





Mopar Severe Use 53020311 and Fram

PH7226





 







 

  		

  Average Retail Price



  

  		

  Mopar: $6.50, Fram: $9.00



  

 



 

  		

  Overall Filter Length



  

  		

  ? inches



  

 



 

  		

  Overall Filter Diameter



  

  		

  ? inches



  

 



 

  		

  Cartridge Length



  

  		

  4.250 inches



  

 



 

  		

  Cartridge Outside Diameter



  

  		

  3.200 inches



  

 



 

  		

  Cartridge Inside Diameter



  

  		

  1.625 inches



  

 



 

  		

  Cartridge Pleats



  

  		

  49



  

 



 

  		

  Cartridge End Cap Type



  

  		

  Cardboard



  

 



 

  		

  Anti-Drainback

  Valve Type



  

  		

  Nitrile rubber diaphragm



  

 



 

  		

  Bypass Valve Type



  

  		

  Spring-loaded plastic



  

 



 

  		

  Element Type



  

  		

  Paper media, stamped metal seam



  

 



 

  		

  Element Length



  

  		

  73.5 inches



  

 



 

  		

  Element Width



  

  		

  4.125 inches



  

 



 

  		

  Element Surface Area



  

  		

  301 square inches



  

 



 

  		

  Shell Thickness



  

  		

  0.014 inches



  

 



 

  		

  Backplate Thickness



  

  		

  0.110 inches



  

 



 

  		

  Gasket Type



  

  		

  Nitrile rubber



  

 



 

  		

  Hydrostatic Burst Pressure



  

  		

  Unknown



  

 



 

  		

  SAE J806 Filtration

  Efficiency



  

  		

  Unknown



  

 



 

  		

  SAE J1858 Filtration

  Efficiency



  

  		

  Unknown



  

 









 





Purolator Premium Plus L34875





 







 

  		

  Average Retail Price



  

  		

  $7.00



  

 



 

  		

  Overall Filter Length



  

  		

  ? inches



  

 



 

  		

  Overall Filter Diameter



  

  		

  ? inches



  

 



 

  		

  Cartridge Length



  

  		

  4.100 inches



  

 



 

  		

  Cartridge Outside Diameter



  

  		

  3.200 inches



  

 



 

  		

  Cartridge Inside Diameter



  

  		

  1.625 inches



  

 



 

  		

  Cartridge Pleats



  

  		

  50



  

 



 

  		

  Cartridge End Cap Type



  

  		

  Cardboard



  

 



 

  		

  Anti-Drainback

  Valve Type



  

  		

  Nitrile rubber diaphram



  

 



 

  		

  Bypass Valve Type



  

  		

  Nitril rubber diaphram (same piece)



  

 



 

  		

  Element Type



  

  		

  Paper media, glued seam



  

 



 

  		

  Element Length



  

  		

  76.0 inches



  

 



 

  		

  Element Width



  

  		

  4.000 inches



  

 



 

  		

  Element Surface Area



  

  		

  304 square inches



  

 



 

  		

  Shell Thickness



  

  		

  0.015 inches



  

 



 

  		

  Backplate Thickness



  

  		

  0.140 inches



  

 



 

  		

  Gasket Type



  

  		

  Nitrile rubber



  

 



 

  		

  Hydrostatic Burst Pressure



  

  		

  Unknown



  

 



 

  		

  SAE J806 Filtration

  Efficiency



  

  		

  Unknown



  

 



 

  		

  SAE J1858 Filtration

  Efficiency



  

  		

  Unknown



  

 









 





Motorcraft





 





Long Lasting FL-1A





 





This

is an interesting filter.  Basically, it

is a Purolator Pure One filter cartridge in a Purolator Premium Plus case.  Don’t be fooled by the differently-shaped

holes cut into the oil inlet.  This is

the only difference.  This

is a good filter design and if you want to get a Purolator

Pure One filter, get this one instead: it is cheaper. 





Like

the Purolator Pure One, this filter cartridge

features a very large element surface area (400 sqin),

but with many pleats (64).  This packs

the filter together rather tightly and may restrict flow somewhat.  I could identify the Pure One element media

by a purple dye they use at the seam.  It

also has the mysterious assembly string wrapped around the outside of the

element.  Like the Purolators,

it features a spring-loaded metal bypass valve and a nitrile

rubber diaphram-type anti-drainback

valve.  The bypass valve is stamped right

into the bottom end cap of the cartridge, so it is all one piece. 





 





This data

is taken from the Purolator specs and are not from Motorcraft:    





 







 

  		

  Average Retail Price



  

  		

  $3



  

 



 

  		

  Cartridge Length



  

  		

  4.125 inches



  

 



 

  		

  Cartridge Outside Diameter



  

  		

  3.250 inches



  

 



 

  		

  Cartridge Inside Diameter



  

  		

  1.625 inches



  

 



 

  		

  Cartridge Pleats



  

  		

  64



  

 



 

  		

  Cartridge End Cap Type



  

  		

  Stamped-steel, with bypass

  valve



  

 



 

  		

  Anti-Drainback

  Valve Type



  

  		

  Nitrile rubber diaphragm



  

 



 

  		

  Bypass Valve Type



  

  		

  Spring-loaded steel



  

 



 

  		

  Element Type



  

  		

  Paper media, stamped metal

  seam



  

 



 

  		

  Element Length



  

  		

  100.0 inches



  

 



 

  		

  Element Width



  

  		

  4.000 inches



  

 



 

  		

  Element Surface Area



  

  		

  400 square inches



  

 



 

  		

  Shell Thickness



  

  		

  0.011 inches



  

 



 

  		

  Backplate Thickness



  

  		

  0.120 inches



  

 



 

  		

  Gasket Type



  

  		

  Nitrile rubber



  

 



 

  		

  Hydrostatic Burst Pressure



  

  		

  Unknown



  

 



 

  		

  SAE J806 Filtration

  Efficiency



  

  		

  Single pass: 99.7% 


  Multiple pass: 96%



  

 



 

  		

  SAE J1858 Filtration

  Efficiency



  

  		

  Unknown



  

 









 





NAPA





 





1515 Gold





 





This

filter is a Wix filter with the two-piece filter

cartridge.  As with the Wix filter, the metal bypass valve seats on the metal

cartridge end cap with no gasket of any kind. 

Some small amount of oil probably leaks through there.  It also has the tougher paper filter media of

the Wix.   





 







 

  		

  Average Retail Price



  

  		

  $5



  

 



 

  		

  Cartridge Length



  

  		

  4.000 inches



  

 



 

  		

  Cartridge Outside Diameter



  

  		

  3.250 inches



  

 



 

  		

  Cartridge Inside Diameter



  

  		

  1.625 inches



  

 



 

  		

  Cartridge Pleats



  

  		

  59



  

 



 

  		

  Cartridge End Cap Type



  

  		

  Stamped-steel



  

 



 

  		

  Anti-Drainback

  Valve Type



  

  		

  Nitrile rubber diaphragm



  

 



 

  		

  Bypass Valve Type



  

  		

  Spring-loaded steel, nitrile seal



  

 



 

  		

  Element Type



  

  		

  Paper media, glued seam



  

 



 

  		

  Element Length



  

  		

  87 inches



  

 



 

  		

  Element Width



  

  		

  3.875 inches



  

 



 

  		

  Element Surface Area



  

  		

  337 square inches



  

 



 

  		

  Shell Thickness



  

  		

  0.014 inches



  

 



 

  		

  Backplate Thickness



  

  		

  0.104 inches



  

 



 

  		

  Gasket Type



  

  		

  Nitrile rubber



  

 



 

  		

  Hydrostatic Burst Pressure



  

  		

  Unknown



  

 



 

  		

  SAE J806 Filtration

  Efficiency



  

  		

  Unknown



  

 



 

  		

  SAE J1858 Filtration

  Efficiency



  

  		

  Unknown



  

 









 





51515 Silver





 





This

filter is a champion filter with the one-piece filter cartridge.  As with the other Champion filters, it has

the fragile paper media for a filter element. 

This is based off of my observation of the filter’s case.  I did not purchase this filter to tear down,

but may do so in the future. 





 





Penzoil





 





PZ-1





 





This

filter was a big disappointment, but I knew what I was in for the moment I took

it out of the box.  It is a Fram Extra Guard (PH8A) in every way, shape,

and form.  The only difference is the

yellow paint and Penzoil logo.  As with the Fram,

please do not buy this filter.  Penzoil is insulting their own name by putting it on this

filter, but obviously they are not interested in selling a quality unit. 





 





All the

measurements were exactly the same as the Fram Extra

Guard PH8A. 





   







 

  		

  Average Retail Price



  

  		

  $2



  

 



 

  		

  Cartridge Length



  

  		

  4.125 inches



  

 



 

  		

  Cartridge Outside Diameter



  

  		

  3.000 inches



  

 



 

  		

  Cartridge Inside Diameter



  

  		

  1.375 inches



  

 



 

  		

  Cartridge Pleats



  

  		

  34



  

 



 

  		

  Cartridge End Cap Type



  

  		

  Cardboard



  

 



 

  		

  Anti-Drainback

  Valve Type



  

  		

  Nitrile rubber diaphragm



  

 



 

  		

  Bypass Valve Type



  

  		

  Spring-loaded plastic



  

 



 

  		

  Element Type



  

  		

  Paper media, stamped metal

  seam



  

 



 

  		

  Element Length



  

  		

  47.5 inches



  

 



 

  		

  Element Width



  

  		

  4.063 inches



  

 



 

  		

  Element Surface Area



  

  		

  193 square inches



  

 



 

  		

  Shell Thickness



  

  		

  0.015 inches



  

 



 

  		

  Backplate Thickness



  

  		

  0.089 inches



  

 



 

  		

  Gasket Type



  

  		

  Nitrile rubber



  

 



 

  		

  Hydrostatic Burst Pressure



  

  		

  Unknown



  

 



 

  		

  SAE J806 Filtration

  Efficiency



  

  		

  Unknown



  

 



 

  		

  SAE J1858 Filtration

  Efficiency



  

  		

  Unknown



  

 









 





PowerFlo





 





SL30001





 





As

you may suspect by the part number, this filter is a Purolator

Premium Plus.  There were no

manufacturing differences, but the cost was an average of $2 instead of $3. 





  





ProLine





 





PPL-30001





 





Yet

another Purolator Premium Plus.  All measurements were the same.  The cost was $2.  One thing I noticed with this particular

example was that the mysterious assembly string was tied too tight and had

damaged the filter element.  Although

only this one had the problem, I am suspicious of this filter design as a whole

(including all of the Purolators). 





 





  <- With String

- String Removed ->  





 





As

you may be able to tell, the string did not rip into the filter element, it

only crushed it.  There was no evidence

that the element had been compromised.  Out

of the 8 Purolators (and clones) tested, this was the

only one with a problem. 





  





Purolator





 





Premium Plus L30001





 





                                                      







Left to

Right: Motorcraft, Purolator

Pure One, Purolator Premium Plus 





 





Here

is a fairly well designed filter, especially for the price.  One odd thing about Purolator’s

filters is a string that is always wrapped around the filter element.  I assume that this is there to hold the

element in place while the glue in the end caps cures.  Of all the Purolator-based filter I tested, there was one (the ProLine) that had filter element damage from this

string.  Although it was one of five

tested, I am weary of this design.  Even

though the element was crushed a bit, it was not ripped.  I will take apart a used one at my next oil

change. 





 





The

filter cartridge has an impressive surface area of 316 sqin,

which is very close to the AC Delco Duraguard.  The difference is that Purolator's

filter element is compressed into more pleats (51) than the AC Delco.  This may restrict flow somewhat, but not as

much in this model than the Pure One.  It

features a spring-loaded metal bypass valve and a nitrile

rubber diaphram-type anti-drainback

valve, which doubles as the seal between the backplate

and the cartridge.  Like the Champion,

this bypass valve is stamped right into the bottom end cap of the cartridge, so

it is all one piece. 





The

telltale sign for a Purolator filter are: 8

medium-sized holes for the oil inlet and nothing but a black (or orange for the

Pure One) diaphram to be seen through them.  There are 6 large crimps holding the gasket

in place.  Through the center outlet

hole, you can see the spring for the bypass valve. 





 





Exploded

view: 





                                           





  







 

  		

  Average Retail Price



  

  		

  $3



  

 



 

  		

  Cartridge Length



  

  		

  4.125 inches



  

 



 

  		

  Cartridge Outside Diameter



  

  		

  3.250 inches



  

 



 

  		

  Cartridge Inside Diameter



  

  		

  1.625 inches



  

 



 

  		

  Cartridge Pleats



  

  		

  51



  

 



 

  		

  Cartridge End Cap Type



  

  		

  Stamped-steel



  

 



 

  		

  Anti-Drainback

  Valve Type



  

  		

  Nitrile rubber diaphragm



  

 



 

  		

  Bypass Valve Type



  

  		

  Spring-loaded steel



  

 



 

  		

  Element Type



  

  		

  Paper media, stamped metal

  seam



  

 



 

  		

  Element Length



  

  		

  79.0 inches



  

 



 

  		

  Element Width



  

  		

  4.000 inches



  

 



 

  		

  Element Surface Area



  

  		

  316 square inches



  

 



 

  		

  Shell Thickness



  

  		

  0.011 inches



  

 



 

  		

  Backplate Thickness



  

  		

  0.115 inches



  

 



 

  		

  Gasket Type



  

  		

  Nitrile rubber



  

 



 

  		

  Hydrostatic Burst Pressure



  

  		

  Unknown



  

 



 

  		

  SAE J806 Filtration

  Efficiency



  

  		

  Unknown



  

 



 

  		

  SAE J1858 Filtration

  Efficiency



  

  		

  Unknown



  

 









 





Pure One PL30001





 





This

filter has a few improvements over the Premium Plus.  It has a denser filter media to filter out

smaller particles and more surface area to make up for the flow

restriction.  Aside from those the

cartridge is the same construction as the Premium Plus. 





The

filter cartridge has an even more impressive surface area of 400 sqin.  The potential

issue is that this filter element is compressed into even more pleats (64) than

the Premium Plus.  This may restrict flow

more than it helps relieve it.  It also

features a spring-loaded metal bypass valve and a silicone rubber diaphram-type anti-drainback

valve, which doubles as the seal between the backplate

and the cartridge.  The bypass valve is

located at the base of the cartridge, not at the top. 





  





 







 

  		

  Average Retail Price



  

  		

  $5



  

 



 

  		

  Cartridge Length



  

  		

  4.125 inches



  

 



 

  		

  Cartridge Outside Diameter



  

  		

  3.250 inches



  

 



 

  		

  Cartridge Inside Diameter



  

  		

  1.625 inches



  

 



 

  		

  Cartridge Pleats



  

  		

  64



  

 



 

  		

  Cartridge End Cap Type



  

  		

  Stamped-steel



  

 



 

  		

  Anti-Drainback

  Valve Type



  

  		

  Silicone rubber diaphragm



  

 



 

  		

  Bypass Valve Type



  

  		

  Spring-loaded steel



  

 



 

  		

  Element Type



  

  		

  Paper media, stamped metal

  seam



  

 



 

  		

  Element Length



  

  		

  100.0 inches



  

 



 

  		

  Element Width



  

  		

  4.000 inches



  

 



 

  		

  Element Surface Area



  

  		

  400 square inches



  

 



 

  		

  Shell Thickness



  

  		

  0.011 inches



  

 



 

  		

  Backplate Thickness



  

  		

  0.115 inches



  

 



 

  		

  Gasket Type



  

  		

  Nitrile rubber, PTFE-treated



  

 



 

  		

  Hydrostatic Burst Pressure



  

  		

  Unknown



  

 



 

  		

  SAE J806 Filtration

  Efficiency



  

  		

  Single pass: 99.7% 


  Multiple pass: 96%



  

 



 

  		

  SAE J1858 Filtration

  Efficiency



  

  		

  Unknown



  

 









 





Quaker State





 





QS8A





 





Yet

another Purolator Premium Plus.  Who are these people fooling?  Cost was a bit over $2.  If you like Purolators

and you like the color green, buy this filter. 





 





STP





 





S-01





 





This

filter is the Champion Industries filter with the one-piece filter cartridge

and the fragile paper element. 





   







 

  		

  Average Retail Price



  

  		

  $3



  

 



 

  		

  Cartridge Length



  

  		

  4.000 inches



  

 



 

  		

  Cartridge Outside Diameter



  

  		

  3.250 inches



  

 



 

  		

  Cartridge Inside Diameter



  

  		

  1.625 inches



  

 



 

  		

  Cartridge Pleats



  

  		

  58



  

 



 

  		

  Cartridge End Cap Type



  

  		

  Stamped-steel, with bypass

  valve



  

 



 

  		

  Anti-Drainback

  Valve Type



  

  		

  Nitrile rubber diaphragm



  

 



 

  		

  Bypass Valve Type



  

  		

  Spring-loaded steel, nitrile seal



  

 



 

  		

  Element Type



  

  		

  Paper media, glued seam



  

 



 

  		

  Element Length



  

  		

  93 inches



  

 



 

  		

  Element Width



  

  		

  3.875 inches



  

 



 

  		

  Element Surface Area



  

  		

  360 square inches



  

 



 

  		

  Shell Thickness



  

  		

  0.012 inches



  

 



 

  		

  Backplate Thickness



  

  		

  0.102 inches



  

 



 

  		

  Gasket Type



  

  		

  Nitrile rubber



  

 



 

  		

  Hydrostatic Burst Pressure



  

  		

  Unknown



  

 



 

  		

  SAE J806 Filtration

  Efficiency



  

  		

  Unknown



  

 



 

  		

  SAE J1858 Filtration

  Efficiency



  

  		

  Unknown



  

 









 





Wix





 





These

filters are manufactured by the Dana corporation, who

also manufactures all of the Wix clones.  These include NAPA and many OEM filters. 





 











 





NOTE: This section of the page was

incorrect in regards to the “low-end” and “high-end” Wix

concept.  What I thought was a “low-end” Wix is actually manufactured by Champion Industries.  My thanks to those who pointed this out to me.  If you see any

remaining references to low-end and high-end Wix

filters, let me know.  Hopefully I found

them all. 





 





This

filter has metal cartridge end caps, but has a separate bypass valve that rests

against the bottom end cap, like the AC Delco. 

I refer to this as a two-piece filter cartridge.  Like the Champion, it uses an anti-drainback valve that doubles as the bypass valve-to-backplate seal. 

Instead of the leaf-spring-type spacer that most filters use, these use

a stiff coil spring at the top of the cartridge.  Like the Purolator,

the filter element paper media is stronger than the Champion media.  The only drawback to this design is that the

bypass valve seats metal-to-metal against the bottom cartridge end plate.  This could allow dirty oil to seep from the

dirty side to the clean side of the filter, bypassing the element.  The design will not allow oil to seep back

into the pan, though. 





The

telltale signs for a Wix are: 6 large holes for the

oil inlet with only the black anti-drainback valve to

be seen through them.  There are 6

“notches” that hold the gasket in place. 

Through the center outlet hole, you can see the bypass valve spring.  Usually the backplate

metal is shiny. 





 





51515





 





This

filter features a good surface area, but a lot of shallower pleats.  This makes it similar to the Purolator’s pleats. 





 











  







 

  		

  Average Retail Price



  

  		

  $5



  

 



 

  		

  Cartridge Length



  

  		

  4.000 inches



  

 



 

  		

  Cartridge Outside Diameter



  

  		

  3.250 inches



  

 



 

  		

  Cartridge Inside Diameter



  

  		

  1.625 inches



  

 



 

  		

  Cartridge Pleats



  

  		

  61



  

 



 

  		

  Cartridge End Cap Type



  

  		

  Stamped-steel



  

 



 

  		

  Anti-Drainback

  Valve Type



  

  		

  Nitrile rubber diaphragm



  

 



 

  		

  Bypass Valve Type



  

  		

  Spring-loaded steel, nitrile seal



  

 



 

  		

  Element Type



  

  		

  Paper media, glued seam



  

 



 

  		

  Element Length



  

  		

  90 inches



  

 



 

  		

  Element Width



  

  		

  3.875 inches



  

 



 

  		

  Element Surface Area



  

  		

  349 square inches



  

 



 

  		

  Shell Thickness



  

  		

  0.014 inches



  

 



 

  		

  Backplate Thickness



  

  		

  0.104 inches



  

 



 

  		

  Gasket Type



  

  		

  Nitrile rubber



  

 



 

  		

  Hydrostatic Burst Pressure



  

  		

  Unknown



  

 



 

  		

  SAE J806 Filtration

  Efficiency



  

  		

  Unknown



  

 



 

  		

  SAE J1858 Filtration

  Efficiency



  

  		

  Unknown



  

 









 





 





 





Conclusions





 





All

of this information can be a bit overwhelming. 

When it comes down to it, all of the lower-priced filters ($5 or below)

have they ups and downs.  In reality,

there are only five different manufacturers available.  Here are the low-cost filters that I feel

safe using, based on all this information (in alphabetical order): AC Delco, Purolator, and Wix.  Here are my reasons for each: 





I

like the deep pleats of the AC Delco’s filter element and the fact that it is

not weak like the Champion.  I also like

the way that the anti-drainback valve diaphram makes a positive seal to the filter cartridge and

to the bypass valve, which sort of “snaps” into the diaphram.  The fact that the bypass valve seats against

the backplate metal-to-metal is not a big deal.  It probably doesn’t leak anyway, but if it

does, only clean oil can get back into the pan. 

In case you haven’t noticed, I like this filter.  :-)  It

is the best filter that you can buy for $3. 





The

Purolator is a very solid design.  It seems to have the toughest paper filter

element of them all and the bypass valve is built right into the

cartridge.  There are no internal sealing

problems with this filter at all.  I wish

the inner diameter of the cartridge was smaller so that the pleats could be

fewer and deeper.  The Premium Plus

version looks like it flows fine, but the Pure One or Motorcraft

versions seem to be packed a bit too tightly. 

That assembly string still bothers me somewhat, but not enough to avoid

these well-made filters completely.  My  ‘88 Shadow ES (as

of 2/24/99) has a Purolator Premium

Plus in it right now.  I plan to cut it

open and see how it holds up at the next oil change. 





I

don’t care for the Champion filters.  The

filter elements are way too fragile to give me much confidence in them.  That, along with the rusty backplates, makes me shy away from them.  Some decent filter material and a little oil

used during assembly would make this into a fine filter.  Like the Purolator,

I like how the bypass valve is built right into the filter cartridge.  This filter has no internal sealing problems,

either.  Even so, I won’t be using them. 





The

Wix filter is a very well made filter.  My praise goes to Dana for putting some

effort into it.  Aside from being a

stronger case, it also uses a much better filter element (about the same as the

AC Delco).  Like the AC Delco, it also

has a minor internal sealing problem.  In

this case, the bypass valve has a metal-to-metal seal to the filter

cartridge.  It probably doesn’t really

leak either, but if it did, dirty oil could get to the clean side of the

filter.  Otherwise it is a good filter. Given the choice between the Wix

and the AC Delco at the same cost, I'd pick one while blind-folded. However,

the Wix is about twice the price, so...





If money is no object, I would go with the Mobil

1.  Although it has Champion internals,

it has a really tough synthetic fiber filter element, which is the Champion’s

only major downfall.  The element is

stronger and thicker than the Purolator, but they

claim that it flows just as good as paper. 

As with the other low-end Wix

filters, it has no internal sealing problems.  The $10 price tag is a bit steep, but it is

the best filter you can buy retail. 

Watch for “Mobil 1 Oil Change” sales, which includes

5 quarts of Mobil 1 synthetic oil and a Mobil 1 filter.  Granted, there are probably better filters

available through mail order, but I haven't tested those yet... 





I

reserve the right to change my opinion at any time.  It could easily change if another filter (or

one of the filters I am waiting on) comes around and is better. 





It

should be clear that Mopar filters are really nothing

special.  Unless you are trying to have a

perfect restoration and need that Mopar logo, there

is no reason why you should be buying Mopar oil

filters.  Most of them seem to currently

be Purolators or Champions, but that could change at

any time. 





See

the AC Delco, Champion, Fram, Purolator,

and Wix sections for information on how to identify

these manufacturers by looking at the backplate.  The tell-tale signs are always there. 





  





  





 





This

page is maintained by XXXXXXXXXXX and was last updated 05/25/99. Comments?

Questions? Email XXXXXXXXXXXXXXXXX
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ATTACHMENT 6 "RUST PROOFING EMAIL (EDITED)"



Subject: Re: Rust Proofing; OSPHO, Waxoyl, and other stuff

Date: Thu, 24 May 2001 21:46:57 -0700 (EDITED)

From: Richard Barkley <rbarkley@earthlink.net>

Reply-To: rbarkley@earthlink.net

To: Bruce Nardoci <footsball@worldnet.att.net>

References: <3B0C7D32.DF106DC2@earthlink.net> <3B0D87E4.8070500@worldnet.att.net>



Bruce,



Depending on how much you drive your car and where you live, I think

yearly may be a little conservative. And you don't want to apply an acid

product like OSPHO on a regular basis especially in areas where it could

get into seams and sit and eat things away. The best thing you can do is

keep the really bad areas (take a look at Daily's web site in the

technical area, there are a couple of drawings which show where they

are) free from accumulated dirt. This is where the real rust through the

body kind of rust occurs, and the dirt is the cause of the problem.



Richard



Bruce Nardoci wrote:



> 

> Hi Richard,

> 

> Thanks for the info. I hadn't realized I'd have to get it

> re-rustprooofed every year or so - I figured it would be good for many

> years :-(.

> 

> Bruce

>



Bruce,



Your post did make it to the list and I was surprised. No one commented

on yours and an earlier one asking about "Por - 15, Kend-Kote 2 or

Waxoyl ??" Maybe we're all in denial! But rust now in more so in the

future is a problem we all have weather we know it or not.



In my restoration, eliminating and preventing future ruse has been a

prime concern. I've done a lot of research on the web and found a lot of

stuff, posted much of it, and heard mostly yawns in return. I had not

seen either the OSPHO or Waxoyl products.



When I looked on the web for OSPHO it appeared from most of the

discussion that it is a phOSPHOric acid product that is great for prep

but needs to be coated for long term protection. Maybe there is more

than one product out there. The Waxoyl sounded like an excellent

product. If it works in England..... What was most interesting to me was

that it is supposed to be misted into cavities where it can then get to

places that would otherwise be missed. It seems to me it would be

complementary to the OSPHO product in that it would act as a water

barrier, much like a topcoat.



Two products I've found for the inside the body parts places where you

can't paint, strip, etc. are the Bullfrog line and "Corrosions

Solutions" rust kit which comes with a guarantee. I plan to use them

both and also look into the Waxoyl. Both need to be reapplied at yearly

or so intervals.



http://www.bull-frog.com/



http://www.motorwrxmall.com/pages/review1.asp (corrosion solutions)



The bullfrog is quite interesting. They sent me a test sample of two

pieces of steel wool each in a bottle of water. One was treated the

other not. One looked like stainless the other like a black blob. That

was almost three years ago. The treated piece still shows no sign of rust!



Richard Barkley





Bruce Nardoci <footsball@worldnet.att.net> wrote:



> 

> I'm resending this, as I haven't gotten any responses (or seen any on 

> the Listserver archive), and I think it might've gotten lost during the 

> server problems...

 

Subject: Rust Proofing

Date: Wed, 09 May 2001 18:19:34 -0400

From: Bruce Nardoci <footsball@worldnet.att.net>

Reply-To: footsball@worldnet.att.net

To: Pantera Email List <detomaso@realbig.com>



Hi everyone,



When I bought my Pantera, I was obviously concerned with rust proofing

it since I knew they had the potential for rust problems, and I plan to

keep it forever and thus wanted to make sure it didn't meet a premature

demise (at least not before me - has anyone ever been buried in their

Pcar?).



I have seen a lot on the mail list about rust proofing using POR-15 and

other stuff, but the following is the info the guy I had do the rust

proofing gave me in his proposal to rust proof it (which I had done),

and I was just wondering if anyone had ever heard of this stuff (OSPHO)

or had any experience with it:



"I have used in the past a chemical called OSPHO. It is a clear liquid

and when applied to metal and allowed to dry, the metal can be left in

the elements for years without any corrosion or oxidization penetrating

the film, It has been used extensively on farm machinery to protect it

from rusting . Applied to a rusted metal surface and allowed to dry the

rust is suspended and the oxidization stopped . I have used it on the

bodies of a stripped cars over the past 25 years to protect them from

any damage from oxidization as a base coating underneath the Euro Primer

it acts as an excellent barrier from moisture. If you were to apply this

material on the inside of the substructure as you propose then I feel

that it would be completely rust proofed."





Bruce 
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        		[image: Wax to the max.]


          HOW HARD DO YOU HAVE TO WORK TO MAKE YOUR 

      CAR GLEAM? WE TESTED MORE THAN TWO DOZEN LIQUIDS, SPRAYS, AND PASTES TO 

      FIND OUT. 

          

            

              		[image: ]

              		[image: A person polishing a car.]

            



            

              		[image: ]

            



          

Let's start with some basic definitions: Auto polish--A liquid or paste that removes oxidation and embedded grime, and adds luster to the finish. Auto wax--A 

      liquid or paste that removes oxidation and embedded grime, and adds luster 

      to the finish. In other words, rather than settle on one term or the 

      other, most manufacturers of car-care products use "polish" and "wax" 

      interchangeably. 



          Manufacturers have also not settled on what ingredients work best. They use anything from traditional carnauba wax (which comes from a Brazilian palm tree) to "space age" polymers. We evaluated 26 popular liquids, pastes, and sprays for gloss, durability, cleaning ability, tendency to scratch or haze, and ease of use. In addition, we tested two "systems" requiring three separate applications (see Polishes for the persnickety). We also tested two "wash and wax" products that promise to deposit a coat of wax while you wash the car (Polishes for couch potatoes, 

      below). 


          


          


          Eye of the beholder



          We based most of our evaluations on 

      side-by-side observations. After all, making a car look good is what these 

      products are all about. But we also used lab instruments to gauge how well 

      the wax held up. 



          For the bulk of our testing, we used more 

      than 300 3x12-inch metal panels coated with black, white, or red auto-body 

      paint. Some panels had a glossy clear-coat layer over the paint, mimicking 

      the finish on late-model cars; the rest had a plain color-coat 

      finish. 



          The shining. Polishes typically promise to "restore dull, faded finishes," make 

      "old cars look new," or some variation on that theme. To simulate a 

      neglected finish, we used black test panels that had spent 18 months 

      weathering on the roof of our Yonkers, N.Y., testing center. Nearly all 

      the polishes produced a good or very good shine, but none made the 

      weathered panels look like new. The products performed essentially the 

      same on clear-coat and color-coat panels; we didn't see significant 

      differences in gloss improvement. 



          Some polishes specifically promise to 

      protect a car's finish from the ravages of nature. We didn't test for 

      that, but it stands to reason that a layer of wax would provide some 

      protection from tree sap, road tar, bird droppings, splattered insects, 

      and sunlight. 



          Waxing and waning. Water forms high, dome-shaped beads on a waxed surface, and that 

      phenomenon was the basis for our durability tests. 



          After waxing, we allowed the panels to 

      weather outdoors, bringing them in for evaluation every 10 to 14 days. 

      Each time, we washed each panel and then carefully applied two drops of 

      distilled water. As the wax wore away, the water drops flattened. 

      Instruments let us magnify the drops and plot their shape precisely, 

      thereby assessing the condition of the remaining wax. 



          Some of the polishes claim to last up to 

      a year. As corroboration, some allude to "independent laboratory tests" 

      consisting of 52 consecutive trips through an automatic car 

      wash--apparently simulating a year's worth of weekly car washes. But on 

      the basis of our lab tests, we think that even the most durable products 

      we tested would last only about two months in normal use. The durability 

      you experience will depend on several factors, including the climate and 

      whether you garage your car. 



          Two liquids, Nu Finish and Turtle Wax Finish 2001, recommend applying a second coat after 30 days for maximum protection. Their scores in the Ratings reflect performance after only 

      one application, as with the other polishes. Tests of those two liquids 

      with a second coat show that it did make a slight improvement, but not 

      enough to warrant the added labor. 



          Coming clean. Ordinary washing removes only loose surface dirt, so cleaning 

      ability is especially important if your car's finish is weathered. 

      



          We used weathered white panels for our cleaning tests. Only one product, 3M One Step Cleaner Wax 39006, was excellent, making the panel look almost as 

      clean as a new, unweathered one. The worst products simply covered the 

      dirt with a coating of wax. 



          

            

              		[image: ]

              		[image: Weathered car roof with beaded water and unbeaded water.]

            



            

              		[image: ]

            



            

              		HALF 'N' HALF Before wetting down this weathered roof, we polished half with Zymöl and left half untreated. Note how the water forms beads on the polished part--the basis of our durability tests.


                Photos 

            by Robert Mescavage 

            



            

              		[image: ]

            



          

Scratching the surface. None of 

      these products can make a new car's glossy finish even glossier. Some can 

      actually make the finish look worse, leaving behind fine scratches or a 

      residue that's hard to remove. We used black clear-coat panels, which 

      accentuate imperfections, for these tests. 



          We concluded that owners of cars with a 

      light-colored finish needn't fret too much because such imperfections 

      would be hard to see. But owners of dark-colored cars, especially shiny 

      new black cars, should choose a polish with a high score for resistance to 

      scratching or hazing. Even then, they should first test the polish in an 

      inconspicuous spot such as the door jamb. 



          The stains that some polishes leave on a car's plastic trim are a related problem. Products that warn users not to get polish on the trim tended to be the worst offenders, while those that promise not to stain were true to their word. The Ratings provide the 

      details. 



          Toil and trouble. Ease of use was the one test in which we used actual cars instead of 

      test panels. 



          Not surprisingly, the sprays were easiest 

      and fastest to use. Squirting on some polish and wiping it off is a lot 

      easier than putting liquid or paste on an applicator, rubbing it into the 

      car's surface, waiting for it to dry, and buffing away the residue. Waxing 

      a medium-sized sedan with a spray polish took one person only about 25 

      minutes on average. But none of the sprays scored higher than fair in 

      durability. 



          Liquid and paste polishes require more effort, and most take about twice as long to apply. One exception was Prestone Bullet Wax, whose convenient applicator 

      helped us finish the job a little more quickly. 


          


          


          Recommendations



          None of these polishes will be all things 

      to all people. Even the highest-rated products fell down somewhat in one 

      or two areas of performance, so choose according to your priorities. If 

      water still beads on your car's finish, you may not need to wax at all. 

      Simply wash the car regularly. 



          [image: ]For a moderately weathered finish, 3M One Step Cleaner Wax 39006 liquid is the clear choice for its cleaning ability--that is, if 

      you don't mind waxing more often. Its durability was only fair. It costs 

      about $6.45 for a 16-ounce bottle. For a badly oxidized finish, you may 

      need to start off with a polishing compound, available at auto-parts, 

      discount, and department stores. 



          [image: ]If a shiny finish is your paramount concern, first consider Zymöl Cleaner Wax liquid and Nu Finish Car Polish paste. But be prepared to make some compromises. The cleaning ability of both products was so-so, and Zymöl's durability was just middling. Also, the Nu Finish tended to scratch or haze somewhat, a problem especially with dark-colored cars. The Zymöl is also quite expensive, at $16 a pint. The Nu Finish costs about $6.20 for a 14-ounce 

      can. 



          [image: ]Among the high-rated polishes, the Prestone Bullet Wax, about $7.25, and Armor All Car Wax, about $5.55, lasted the longest. But neither one quite matched the gloss that the Zymöl and Nu Finish paste produced. The Armor All scratched or hazed more than 

      most. 



          [image: ]A convenient applicator made Prestone Bullet Wax easier to apply than any of the other liquids and pastes we tested. Although spray polishes win hands down for ease of use, they aren't effective on cars with a very dirty or oxidized finish. And be prepared to do the job often; the durability of the sprays we tested was no better than fair. Of the three sprays, Turtle Wax Express Shine Spray Car Wax 

      performed the best overall. 
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              		Polishes for couch potatoes 
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                    		[image: Turtle Wax Zip Wax Self-Drying Wash 'n Wax.]
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With 

            wash-and-wax products, you pour a couple of ounces of the liquid 

            into a bucket of water and simply sponge off the car, as you would 

            when washing it. That's supposed to leave behind some sort of waxy 

            coating. 

                We bought and tested two such products--Kit Carnauba Wash and Wax ($5.25 for 16 ounces) and Turtle Wax Zip Wax Self-Drying Wash 'n Wax ($4.50 for 16 ounces). 



                If 

            these wash-and-wax products deposited any wax at all on our test 

            panels, it was too little for us to measure. We judged both of them 

            poor in gloss improvement and also in cleaning ability. But boy, are 

            they easy to apply.
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ATTACHMENT 8 “PANTERA COOLING SYSTEM”


PRIVATE
The Pantera Cooling System
By Chuck Melton



PRIVATE
Special thanks to Richard Barkley and Jack DeRyke for their contributions and fact-checking.



PRIVATE
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a) Coolant Tanks
b) Air in System
c) Radiators 
d) Fans & Relays
e) Temperature Gauge
f) Other Issues
g) Cleveland Thermostat



PRIVATE
IV Power Upgrades and Capacity Upgrades
a) Water Pump
b) Large Radiators
c) Hood Vents
d) Coolant Transfer Tubes
e) Heater Valves
f) Pipe Routing
g) Pump Hoses
h) Clamps
i) Replace Hoses
j) Coolant
V Summary



PRIVATE
I Introduction



PRIVATE
While I am restoring my car, I am analyzing the various systems. One system in particular that gets a great deal of interest is the cooling system. Much can be said about it, much has already been said about it, and much should be said about it. I’ll try not to sound like someone with a Doctorate in Thermal Dynamics, (Which I am not) so let me use leaps of faith now and then. I would appreciate comments, suggestions and corrections to this article.



PRIVATE
II Background Basics



PRIVATE

First, lets cover some basics. An internal combustion engine creates energy in basically three forms. The obvious is the energy that drives the wheels, next is the energy (heat) out the exhaust, and finally the energy (again heat) that is transmitted into the coolants (water and oil), which is dissipated thru thermal transfer into the air. I heard somewhere that the energy that powers the wheels is approximately 1/3 of the total energy the engine actually creates. If this is true, and if the balance is split evenly between the exhaust and the coolants we get some idea how much energy our cooling system must transfer or dissipate. I’ll guess that the water handles more of the coolant load than the oil, so I’ll refer to coolant as the water portion versus the lubrication (oil) portion.
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Here is a basic diagram of our coolant system. The engine creates heat, the water pump pumps coolant around the cylinders, and the heat is transferred to the coolant. This heated coolant is pumped up to the radiator. As it flows across the fins some heat is dissipated. 



PRIVATE
The coolant is now at a lower temperature, perhaps as little as 15-20 degrees, which then returns to the heat generator to begin the process again.
A mid engine car needs a more effective cooling system than a front engine car because less air flows around the engine itself. 
How does this general cooling system summary relate to our Pantera ? I believe the stock system (correcting some flaws) in good working order would work for the stock engine. (Please hold your laughter !) Flaws in the stock cooling system and errors in the maintenance of the system reduce cooling efficiency to the point where the system is overloaded and a failure (e.g.- burping coolant out of the overflow tank) occurs. Most failures occur not at speed, but in slow traffic, at idle or after shutting the engine off. When the Pantera was new, it earned a poor reputation due to this overheating.



PRIVATE
III Stock Limitations & Solutions



PRIVATE
Now lets focus on the marginal or at-risk areas that most often contribute to failure.



PRIVATE
a) Coolant Tanks



PRIVATE
The main coolant tank has a few issues worth addressing. The initial design locates the temperature sensor in the coolant tank. It should be in the block. Invalid readings can be reported if the coolant level drops below the sensor. It is easy to switch, and most owners have already. Next, the coolant tank(s) are built to Italian specifications. The height of the neck lip (the surface that the cap seals against) is too deep for a U.S. spec cap to dependably reach. This causes the calibrated spring in the cap that is designed to release at a specific pressure, to release at a much lower pressure. Additionally, the sealing surface of the original tank neck is rough and many caps cannot reliably seal against such a surface. To make matters worse, the cascade of water from a releasing cap runs down the right rear inner fender panel and directly into a conveniently located cutout in the right frame rail. Of course, there is no drain, so the water sits there quietly rusting your frame from the inside out. To amplify a bad situation, if the secondary tank overflows, the drain hose dumps out right in front of the rear tire. Coolant is very slippery, and this can cause an over-steer spin leading to complete loss of control of the car.



PRIVATE
One solution is to have a U.S. spec neck soldered to the stock tank, another is to replace the bottle(s) with aftermarket ones, or to use (rather expensive) Euro-spec radiator caps.
Insure that the cap and hoses are tightly sealed, otherwise during cool down, instead of coolant being drawn from the overflow tank back into the coolant tank, air is re-introduced into the system. The next time, the water level will be low and the engine heats up even more, pushing more water out thru the defective tank neck and a cooling failure occurs. 
It is suggested to keep the coolant level in the secondary tank no more than ½ full to avoid dumping coolant in front of the tire, and it is a good idea (and required by racing rules) to run the overflow hose to the back of the car.



PRIVATE
The Pantera coolant tank differs from most other designs, in that the tank is right after the water pump. This necessitates a higher cap pressure rating than nominal.
For example take a typical system design that uses a 12-pound cap. As RPM increases, the pump output pressure increases. If a system is hot, and near the cap pressure limit, just high RPMs could cause the pressure to rise in the area of the cap, and result in the cap pressure valve opening. If the coolant tank were positioned on the upstream side of the water pump, this would not occur.



PRIVATE
b) Air in System



PRIVATE
Air in the system can cause hot pockets therefore successfully purging the system of all the air is critical. The shape and location of the components makes this non-trivial. To bleed the system I have found the following procedure to be successful.



PRIVATE
Some versions of the stock radiator, and many aftermarket radiators have a bleed screw on the upper corner(s) radiator. To bleed out the air with this feature, raise the front of the car, and with the engine off but warm so there is pressure in the system, open the bleed screw and release any air that may be trapped. For systems that do not have this feature, I strongly suggest having the bleed screw added. 
Next, raise the back of the car, as high as possible. Run the engine until warm, ensuring the thermostat opens. Shut the engine off and let cool. Top off the coolant as necessary. Lower the car. This procedure of bleeding the rear may need to be done several times over a period of days. Driving the car will help move the bubbles to the coolant tank. You may hear gurgling at the water pump as the engine returns to idle. Any gurgling means there is still air in the system.



PRIVATE
There are a couple of locations in the heads that are high enough to trap air. Some owners have tried eliminating this pocket by tapping the heads at the water passage and venting any air at that point.



PRIVATE
On later (1973-1974) cars, there is a bleed tube that is connected to one of the pipes close to where it attaches to the radiator. This small tube goes down and then to the back of the car and up to the coolant tank. The idea was that water flow would force any air to vent into the small tube, and then be pushed back to the header tank. I find it hard to believe this works very well. Air trapped at the top of the radiator is not likely go down, then to the back and up to the coolant tank.
After you’ve gotten all the air out of the system it has been suggested that radiators, fans, and heat load are 90% of the problem/solution.



PRIVATE
c) Radiators



PRIVATE
The weak design of the original radiator was a frequent contributor to overheating. The early design of the radiator end tank contained a vertical baffle. Coolant was directed to the front half (face) of the radiator, across to the other side, then back across the back half of the radiator. The later design, identified by the Ford TSB #8, dated 4/5/73, changed the baffle to a horizontal position, where the coolant flowed across the full depth (rows of the fins) across the top (or bottom) half of the radiator, then back across the bottom half of the radiator. Right, is an image of the two baffle designs. The top tank in the picture is the later design.



PRIVATE
Either of these two designs is described as a 2-pass system. A problem with this design is that it was common for the baffles to break loose allowing the coolant to bypass the radiator, running from the in pipe directly to the out pipe. This often occurred when the car would overheat, and the increased pressure in the system resulted in noticeably blowing some steam, but it would also pop the seams around the baffle. 
The later design is actually slightly less efficient, but the benefit of this change is that a smaller baffle (horizontal) is less likely to flex and leak.



PRIVATE
You've probably noticed that most cars do not have 2-pass radiators. Two reasons probably. 
1) A 1-pass is probably cheaper (a few bucks), 
2) Most cars overheat struggling going up a grade maybe pulling a trailer. Clearly if a 2-pass were better they'd all be 2 pass.



PRIVATE
A single pass SHOULD be better at high speeds because is will have a lower back-pressure and thus the water pump should be able pump more water through it. The more water that is pumped through a radiator, more heat that will be transferred. The laminar versus turbulent flow factor should not be an issue.

A single pass COULD be better a low speeds too, but probably isn't. This is because at low water flow rates the resistance to flow is (apparently) not as important as getting turbulent flow and increased heat transfer at least for our radiators.



PRIVATE
The longer the water is in the radiator, the lower the exit temperature will be. However, capacity is the product of the temperature change and the volume of flow. The temperature change (all else being equal) is proportional to the difference in temperature between the water and the air: the bigger the better. The average temperature in the radiator is difference between the in/out temps/2. If you double the flow rate, this difference will be 1/2 and the capacity will be increased.



PRIVATE
Given the same number and size of tubes (same total cross section) the time the water is in the radiator is the same for either type, single pass or double pass, for a given water flow rate. A single pass should work better at high speeds where the resistance to flow is 1/4 as much and the water flow rate will be higher which will increase capacity somewhat. Also, the higher the flow rate (less time) in a radiator the more capacity a radiator has because the water in it will be at a higher average temperature which will transfer more heat to the air. If this were the only factor, a single pass would have greater capacity at both low and high speeds since with less resistance there would always be more flow.



PRIVATE
Right is an image of a radiator, which has been modified to be a 3-pass radiator.



PRIVATE
The coolant in this radiator would enter the lower right side, cross the core, then due to the “V” cut into the tank, it would then pass through the middle third of the core, then back to the left to exit. Note the locations of the temperature sensors. The first reads the incoming coolant temperature, activating the first fan. The second sensor would read the coolant after the middle pass to activate a second fan. It would likely be a more efficient design to test the coolant at the end just prior to being returned. This might make the second fan turn on less frequently. The “V”s cut into the end tanks would eliminate the broken baffle problem.



PRIVATE
Radiator Construction



PRIVATE
Jack DeRyke, Pantera Master Mechanic, reports that, “Ford found that wider [core] tubes would increase heat transfer but would require thicker-walled tubes to prevent ballooning and subsequent tube blow-out. Then-currently used brass radiator tubes in Fords were ½” wide ovals with a wall thickness of .005”. Something on the order of .016” wall thickness was required for a 1” oval tube, whether brass or aluminum and this made the brass radiator unacceptably heavy for reasons of fuel economy.
By going to aluminum, 1” wide tubes with .016” walls could be used for equivalent heat rejection rates to a brass radiator and a 60% weight reduction. In addition, aluminum radiators are all welded which makes them stronger than the lead-soldered brass radiators. Corvette radiators use 1-1/4” wide oval tubes with a purposely-roughened inner surface. This forces coolant to tumble and splash through the tubes instead of flowing smoothly, promoting even more heat transfer (somewhere around 25% more water-to-tube contact).”
“Many small tubes tends to form a barrier to air flow, actually reducing cooling. Some of the Winston Cup Fords found in their wind tunnel tests a few years ago that increasing the number of tubes or rows of tubes in radiators caused the air to ‘dam up’ in front of the car instead of flowing through the radiator. This increased drag and slowed the car while overheating the engines. The proper fix was to decrease the number of tubes and increase the diameter of the remaining tubes. [As a result,] airflow went up, water flow went up, and engine temperatures went down.”
In summary, an aluminum radiator with 1” or greater tubes, and not too many rows seems to be the best solution.



PRIVATE
Lay forward radiator modification



PRIVATE
To change to a lay forward position it is only necessary to have the upper brackets on the radiator swapped or rotated such that they point towards the back, versus point in front of the radiator. The bottom of the radiator has two points that fit into two brackets with a hole. These brackets can accommodate either radiator position. If a car currently has hood vents, a lay forward radiator may provide a straighter path for a portion of the air to flow through, then up and out the hood. 
At least one vendor markets a radiator with the fins angled to be level with the airflow when the radiator is laid-forward.



PRIVATE
To lay-forward, it is not necessary to cut out the stock fan brackets as was done on this car. And for structural reasons, it’s a good idea to leave them in. There could be issues with fitting the fans under the in/out pipes (some may not fit) and the hook up of the pipes going down from the radiator, or interference with the headlight bar.



PRIVATE
Jack DeRyke comments on a common misconception about lay-forward radiators in his recent article (POCA June 2001), that a lay-forward radiator only works if you have a vented hood. He disagrees because the cross-section of various vents (The common Hibachi-style used by DeTomaso and aftermarket copies fitted by others is 10” X 3” X 2 vents equals 60” square) is less then 25% of the area of the radiator face. Under optimal conditions 75% of the airflow would still flow down under the car. “A lay-down radiator may indeed create a bigger ‘reservoir’ of hot air in back, and a more gradual downturn of the huge volume of air flowing through the grille, but don’t look for a big increase in cooling with a lay down system [after] putting vents in your hood.”



PRIVATE
d) Fans & Relays



PRIVATE
Through the years technology has improved the cooling system components. On area is the change from pusher fans (blowing air into the front of the radiator) to sucker fans (pulling air through the radiator). The stock fans and their shroud are not as efficient as they could be. The cross-sectional area of a radiator is 25” wide by about 15.5” tall or 387.5 square inches total. The stock fans are about 12” inches in diameter including the shroud, and cover about 75 square inches, or just 20% of the total surface area of the radiator.
I recently upgraded to dual sucker fans. The full shroud (covers 100% of the radiator face area) ensures the fans pull air through the core, versus around the core. These 12” fans draw no more current at peak use (start) than the stock fans did. They are rated at 2,000 CFM total, more than double (Triple ?) the stock fans. More airflow suggests more efficient use of the radiator.



PRIVATE
According to SPAL, the difference in efficiency between pushers and suckers is slight. Their fans are designed specifically to push or suck. Some others are “reversible” and may not be optimized for pushing. Also, a shroud can help efficiency, but only if designed properly and the effect may not be that dramatic. For a given CFM fan, if the shroud doubled the effective area, the velocity of the air would be about 1/2 (not quite since the resistance will be lower due to the slower speed, the CFM actually moved would increase). Since the heat transfer rate is roughly linear with air speed, it’s almost a wash. A properly designed fan shroud can increase the fan efficiency by getting the fan blades away from the radiator for one, and, of course, shrouds will lower high-speed efficiency by restricting flow.



PRIVATE
It is worth checking that the fans are blowing in the right direction. One of mine was backward and I was sure I’d hooked them up right.
There were several ways the factory wired the fans. In some cases relays were not used to isolate the switch(es), and over time the switch built up resistance, limiting the power actually supplying the fans. I have seen stock fans spinning much less when wired this way. You can test this situation by adding a power wire from the battery (+) to the fan directly. If it speeds up, your wiring is limiting the fan’s ability.
On the early cars, one fan was controlled by the thermostat in the radiator, and the second fan was manually controlled by the bottom switch on the console. Later cars had both fans activated by thermostats in the radiator. In the 1971/1972 electrical wiring diagram, one thermostat was set to trigger at 158 degrees, the other at 192 degrees. When the second thermostat activates, the fan light in the speedometer would also illuminate. The fan light could be wired to come on when the first fan runs, or when the second fan is activated.



PRIVATE
Here you see the Flex-a-Lite dual sucker fans as delivered. Note the zip tie looking fasteners at the bottom. DO NOT use these. Several people have experienced these zip ties sawing through the core with normal car vibration. In the next image the fan shroud assembly has been mounted onto my radiator by studs that have been welded to the radiator frame.



PRIVATE
This fan system can be installed behind the (stock) radiator in the original position, or one can choose to lay forward the radiator to gain additional clearance. To the far right is the radiator of Bill Santos, in the stock (vertical) position, and also a radiator in the lay forward position.



PRIVATE
Upgrading to dual sucker fans is a common modification, and of all the methods, I currently favor this one as one of the more effective modifications for the money.



PRIVATE
A final note: Insure that airflow to the radiator is not blocked, and the triangle panels (which do not appear in the parts books) mounted on the side of the radiator that direct air thru the radiator and not around the sides are in place.



PRIVATE
e) Temperature Gauge



PRIVATE
The temperature gauge was made by Veglia (Italian), but the sensor is a Ford part. It is possible that the gauge is not calibrated to the sender unit. One way to test this is to use a cooking thermometer. Start with a cool engine. Hang the thermometer in the coolant tank (primary tank, not the overflow tank) and run the engine. With the sender mounted in the block, you will see the temperature slowly rise on your gauge, through the rear window. When the thermostat opens there will be a rush of hot water into the primary tank. Take a reading from the cooking thermometer. Remember that the hot coolant will mix with the cool coolant in the primary tank, so give the thermometer a few moments to stabilize. This will tell you at what temperature your thermostat opens, and it will also help to calibrate your gauge. It is also a reasonable idea to test a thermostat in a pot on the stove. 



PRIVATE
A test of various temperature gauges, wired to the same sending unit demonstrated that the gauge(s)are not consistent from gauge to gauge. Each gauge tested displayed a different temperature, and the results varied widely. It is a good idea to test your particular gauge.



PRIVATE
There are two gauges offered in the (U.S.) Pantera. The first has a range of 90 to 230 (degrees Fahrenheit), and later gauges range from 90 to 260 degrees. One ‘solution’ that was implemented to fix the high gauge reading was the factory installed a 10 Ohm, 0.5 Watt resistor in the line to the temp gauge. Although this sounds dubious, it brought the gauge reading closer in line with the actual temperature.



PRIVATE
f) Other Issues



PRIVATE
Something not always considered is how the engine is tuned. Too little timing advance, or too much timing advance will cause the engine to operate at a higher temperature.
Also, as Richard Barkley pointed out many times, the power at idle is roughly linear with rpm. So at 1200 rpm versus 800 rpm requires about 50% more heat to be dissipated. He remembered a post a few years ago from a guy (I think from Vegas) whose car was overheating …. at an idle of 1500!



PRIVATE
g) Cleveland Thermostat



PRIVATE
The Cleveland thermostat differs from most other thermostats. Unfortunately, other thermostats are common, and fit. However other thermostats won’t work unless the assembly is modified. The block has a bypass port, just below the thermostat that circulates coolant within the engine when the thermostat is closed. When a Cleveland-specific thermostat opens, this port is blocked by a brass ring, so all coolant then is directed to the radiator. If another thermostat (without this unique feature) is used, there is nothing to block this bypass hole. Some coolant will continue to circulate within the engine, never making it to the rest of the cooling system. Engines have been known to overheat just from this mistake. In the left image is a Cleveland thermostat right is a common thermostat. Note the differences. This Cleveland thermostat has had 4 holes drilled into the support ring, by the owner, to enhance flow. (This will allow some coolant to flow to the radiator during warm up period, which causes the warm-up to take longer.) The purpose of these holes is to assist air bleeding. Some owners choose to modify their system, and block the bypass hole with a brass plug, and then can run non-Cleveland thermostats.



PRIVATE
IV Power Upgrades and Capacity Upgrades



PRIVATE
My engine is basically stock. I am nowhere near the horsepower of most other Panteras, therefore I have not had to take extreme measures to create a cooling system to match the heat generated by such an engine. Even many regular-power Panteras have a cooling problem however. As upgrades to the engine create more power, (A higher HP engine doesn’t have to make more heat at idle, but due to the cams and the higher rpm needed to have them idle decently, they generally do), this increases the load the cooling system must handle, and the situation just gets worse. 
An owner with a cooling system that is not working correctly may, instead of locating the fault, enhance the performance of other components, in hopes of success. Maybe the end result helps enough to get by, maybe not. There are so many methods that have been used in the past to ‘fix’ or upgrade the cooling system I could never mention them all, so I’ll cover a few:



PRIVATE
a) Water Pump



PRIVATE
Upgrading the water pump to one with a backing plate. The backing plate tends to reduce cavitations (air caught behind the vanes), and increase flow efficiency. Pumps with this feature are usually made of aluminum versus the stock pump, which is made of iron (Aluminum dissipates heat faster than iron.) This is a worthy upgrade. However, do not try to ‘improve’ a pump with no backing plate by adding one yourself, unless you know what you’re doing. 



PRIVATE
Hardware store aluminum pop-rivets corrode away rapidly (stainless steel pop rivets are OK), and the heat from most types of welding cause damage to the pump shaft seal. TIG-welding will work best since it only heats a very small area, but the completed job should be checked for balance, since if the disc is appreciably off-center, the water pump bearings will be rapidly worn. I have been happy with the Flow-Kooler brand.



PRIVATE
Removing the thermostat, or changing to a lower temperature unit, only delays the warm up time, it won’t make the system more efficient once up to temperature.



PRIVATE
b) Larger Radiator



PRIVATE
Frequently a radiator with more rows is installed. Although this increases the capacity of the system to dissipate heat, it still may not solve the problem. I have seen humongous radiators installed. For example, Hall Pantera sells a very large unit called the Phoenix. I spoke to one owner who talked to Gary Hall, and Gary tried very hard NOT to sell it. Gary Hall knows that this is likely overkill, and talked to the owner for some time suggesting that other areas should be evaluated before ordering such a radiator. There are numerous kinds of radiators. Radiators can be made of different types of material, brass and aluminum are the most common. Currently, a good aluminum radiator is probably better (stronger) and it weighs less than brass. If the real problem is the radiator, perhaps a clogged core, the baffle leaks, or whatever, then changing the radiator is the correct solution.



PRIVATE
c) Hood Vents



PRIVATE
Adding hood vents to increase the airflow through the radiator was a feature many owners have added. The factory also added hood vents during the late 70’s and’80’s.
Here are some images of numerous hood vents that may enhance the performance of cooling. I’m not suggesting that these particular owners made these modifications for cooling, perhaps for ground-effects (airflow), or just for looks. I’ve only included them as possibilities.



PRIVATE
d) Increasing the size and/or type of the main coolant transfer tubes



PRIVATE
The steel water tubes going from the engine to the radiator and back, are plain mild steel, about 1-3/8" OD. Some people have tried to increase flow by changing all these pipes to 2" OD. In one car, this was done only to find that while the flow must have increased with the bigger tubes, the radiator itself was such a restriction that cooling did not appreciably improve. Others replaced the rust-prone steel tubes with similar sized copper pipes to correct corrosion damage & enhance the cooling, only to find that while the cooling did improve a little, most of the extra heat radiated came straight up through the center console and especially the gearshift, causing a marked deterioration in creature-comfort inside the passenger compartment! Nowadays, most give up a little potential cooling and replace the corrosion-prone mild steel tubes with stainless steel ones that do not corrode but also do not transfer heat quite as well.



PRIVATE
e) Adding manual heater cutoff valve(s)



PRIVATE
The comfort level inside the car is markedly improved if a manual valve is added to the heater supply line going to the under-dash heater. The reason is, the stock cable-operated heater valve cannot be adjusted to both completely shut off water flow when the weather is hot, and also completely open water flow for cold weather driving or defrosting. This is due to a leverage mismatch between the control lever and the valve actuator. Most Pantera heater valves are adjusted to open fully, which allows a constant trickle of hot water to flow through the heater core. While adding this manual valve does nothing for engine cooling, it vastly improves driver/passenger relationships and helps the air conditioning system to keep the compartment temperature livable. It is also a safety issue, since the short rubber connecting heater lines under the dash have been known to burst at high rpm, scalding ankles, fogging up the windshield, causing total loss of vision and subsequent crashes.



PRIVATE
f) Verifying that your water pipes are properly routed



PRIVATE
The upper water pipe from the radiator (carrying cool water) should be routed to the water pump inlet on the left-hand side of the car near the gearshift rod. The water line leaving the engine and carrying hot water should be routed to the bottom of the radiator. The system is designed to work as a 'cascade' where the hot water supplied to the radiator comes in the bottom and gradually fills the unit, overflowing cooled water which then returns to the engine. It is common to find cars in which the flows through the radiator are reversed. While this may not make much difference in your Pantera, a host of such "little things" can add up to a cooling failure.



PRIVATE
g) Replacing the molded water pump hose



PRIVATE
In the Pantera's original design, the water pump has a 2" inlet and the water transfer pipes are 1-3/8", so the connecting hose was molded with two distinctly different sizes. But the problem is, the molded hose coils around the gearshift rod, touching it. In time it has been found that the act of shifting the transmission will cause the gearshift rod to "saw through" the hose at the contact point. And being a convoluted molded hose with two different sized ends, this part is extremely difficult to find in the event of a failure on the road. We still see low-mileage Panteras with this difficult-to-find hose mounted. Years ago, Gary Hall developed a convoluted steel pipe to replace this molded hose that wraps around the gearshift rod, requiring only short straight sections of hose to connect it to the system. A very worthwhile addition to any Pantera, and now available in corrosion-proof stainless steel as well.



PRIVATE
h) Change the hose clamps



PRIVATE
The original radiator hoses and heater hoses were coupled together with three-piece worm-screw hose clamps made in Italy. These clamps resemble aircraft-quality stainless worm-screw hose clamps, but they are only galvanized steel and are far from reliable. OEM clamps are prone to strilling and actual breakage in use; all hose clamps in your Pantera should be replaced with US-made aircraft stainless steel worm-drive clamps. Many owners, because this is such a miserable job and they don't wish to repeat it ever again, add a second clamp on each side at each and every joint as insurance.



PRIVATE
i) Replace those hoses



PRIVATE
Since the Pantera's water system was designed to accept multiple short sections of straight hose to couple the cooling and heater systems together, some owners forget that, like everything else, hoses do not last forever. Because re-hosing a Pantera is such a labor-intensive job, many have tried to develop a hose that WILL 'last forever', the most notable being those made of silicone rubber. Silicone is utterly impervious to hot water and normal coolant additives, but it has two fatal flaws: it is extremely notch-sensitive, and it is very soft. Notch-sensitivity is the property of a surface defect almost instantly becoming a tear. So when a standard worm-screw hose clamp is added and tightened, if the tightening is done too vigorously, some of the silicone hose extrudes up through the exposed worm-drive slots in the clamp, and the edge of the clamp may actually be sunk into the soft hose material. This weakens the hose and creates a defect that, if left uncorrected, may cause the "impervious" hose to tear under heat and pressure cycling. Silicone hoses require special worm-drive clamps in which there is a protective smooth strip of stainless between the worm-drive and the hose for its entire circumference.



PRIVATE
j) The Coolant



PRIVATE
The thermal transfer rate of water is actually better than a typical 50/50 mix of antifreeze. 
Antifreeze will raise the boiling point, but the rate of thermal transfer (cooling) and the boil over point are different things. The higher boiling point allows the system to run hotter before overheating, where better transfer (cooling) helps the system run cooler.
Antifreeze is just that, and is meant for all weather use. Cars that only see moderate (40-50 degree Fahrenheit) temperatures or greater don’t need antifreeze. Racers don’t use antifreeze. Typical antifreeze also contains rust inhibitors, which should be added if no antifreeze is used. Some of the common types of antifreeze contain Silicates. These silicates act basically like fine particles of sand, and can degrade rubber seals and aluminum.



PRIVATE
There are other coolant additives that may increase the thermal transfer. One product that I have personally tested is Water Wetter, a Redline product. After I installed a new water pump in my 1967 Firebird I ran only water. I drove it for a few days, monitoring the running temperature. I then added the product, after the engine was heat soaked one warm day, and continued to drive the same route. The system ran about 10 degrees cooler. “Your Mileage May Vary.”
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  Detailing Your Pantera




  By Mike Dailey




  I’ve been told by some people that my Pantera is pretty clean and I must 

  admit I spend more time than I should keeping it clean and shinny. The Pantera 

  is such a beautiful design; it deserves a little extra care and I can’t help 

  myself when it comes to adding some more wax or a little cleaning.  I do 

  the cleaning process every week and then it is not such a big job to 

  tackle.




  [image: ]




  I do not wash my car with water so for me keeping the car out of dusty 

  areas or rain is very important. I do a dry cleaning process rather 

  that washing.  I avoid driving in the rain because it makes a mess of the 

  suspension, springs and shocks and they are hard to clean.




  Exterior, Pant




  My first step after dry cleaning the car would be to use clay bar treatment. I used 

  Mother’s Clay Bar for the first time last year and the results were 

  impressive. This process is something that would only need to be done once 

  unless the car was left outside in the elements for many days.




  My next step after clay bar is to use Meguiar’s Deep Crystal System step 2 

  polish. 
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  I start back with this step every three months or so depending on the need 

  to reduce super fine scratches. The polish is a little hard to remove so use a 

  very soft terry cloth towel.  A very old towel that has been wash many 

  times works best. I use a very soft and water dampened terry cloth hand towel 

  to apply the polish and or wax.




  From the step 2 polish I move on to the Meguiar’s Gold Class wax. The Gold 

  Class wax has some super fine polish mixed with it and adds to the shine.
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  After the Gold Class wax I like to give the car a coat of Meguiar’s Step 3 

  Carnauba Wax. 
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  The Carnauba Wax has no polish so it just adds an extra coat of wax. When 

  using the wax it is important to let the wax fully dry before lightly 

  polishing it off.




  For the final detail I go over the waxed paint lightly with Mother’s 

  Showtime polish that comes with the Mothers Clay Bar treatment.
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  I also use the Mothers Showtime as a follow up between wax jobs.




  I go back to the Meguiar’s Step 3 wax about every two weeks or so to keep 

  the car looking great.
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  In my opinion a Pantera does not look right unless the front valance and 

  rocker panels are panted black.  When I found my Pantera the rocker 

  panels were the same color as the car and painting them black really changed 

  the appearance of the car.  I used Rust-Oleum Satin Black  

  #7777.   My front valance was panted when I had it replaced but many 

  Panteras have the front valance smashed, the lower pitch weld bent over or the 

  tow eye hooks bent back.   A little work straightening the pinch 

  weld and tow eye hooks and some paint will help this 

  area.    




  Exterior, Trim




  My car has stainless steel trim around the side windows, chrome on the 

  front window and plastic trim around the back hatch opening. 
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  I use Turtle Wax Chrome Polish for the stainless steel, Meguiar’s Step 3 

  Carnauba Wax on the chrome (including bumpers and plastic light lenses) and 

  Turtle Wax Formula 2001 on the plastic trim including the mirror 

  housings.  

Exterior, Wheels




  My car has Pantera East Campy wheels. To start the clean up I wipe the 

  wheels down lightly with a damp towel and wax them Meguiar’s Step 3 Carnauba 

  Wax. They are over a year old and have never been polished just 

  waxed. 
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  For the tires I like to use a light coat of Meguiar’s Gold Class 

  Endurance.




  Interior, Cabin




  I use a soft brush to clean all of the vents and hard to get at areas of 

  the in Interior. 
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  Of course the vacuum cleaner is a must to clean all of the 

  carpet areas. I use Turtle Wax Formula 2001 on all of the vinyl 

  areas. 
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  Extra clean windows are an absolutely must have item.  I 

  like to use Stoner Invisible Glass cleaner because it does a super job of 

  cleaning glass and will not leave streaks or smudges.   
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   Small details like replacing the shift gate and making 

  sure all the trim parts look new make a huge impact. 
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  The silver trim paint on the dash vents used on the 71 and 72 cars are an 

  item that can be easily renewed with a Pen-Touch silver pen. Pen-Touch 

  produces are available at craft stores.
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  A set of new de Tomaso logo floor mats will give the interior a 

  nice clean look.  I use the cheep clear plastic mats over the top de 

  Tomaso mats to keep them new looking. 
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  A new 

  headliner really cleans up the look of the interior and most Panteras need 

  a new one.

Interior, Engine Area
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  The airflow in the engine area tends to cause dust and junk to collect on 

  the top of the engine, transaxle and wheel houses. The vacuum cleaner comes in 

  handy to clean up the stuff from these areas.  The engine cannot be too 

  clean and I use 409 cleaner and wiped it down frequently.  To keep 

  everything clean all oil leaks must be traced down and corrected.  

   




  The felt on the trunk liner is a lint magnet and needs vacuuming 

  often.  I'm lucky that my car like very few has original thin under 

  coating in the engine bay and looks good with just a coat of flat black 

  paint. 
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  If you are very careful Eagle One Mag Wheel etching cleaner can be used to 

  clean the transaxle and other non polish aluminum parts.   Be 

  careful because it stains panted surfaces and will turn non panted iron and 

  steel parts rust color.   




  While you are working in this area you might want to add a de Tomaso logo 

  plate on the back lower cross member.  My logo plate has the recessed 

  area panted black and then I used about 150 grit sandpaper to give the raised 

  area a burnished aluminum look.   I found that the burnished 

  aluminum has a brighter look from all angles than if you polish it 

  smooth.  




  I give the fins on the de Tomaso valve covers the same burnished treatment 

  but the remaining part of the valve cover is unpainted and unpolished.  

  Anytime that I have the valve covers off I treat them with the Eagle One Mag 

  Wheel etching cleaner resulting in a dull gray aluminum look. I used the Eagle 

  One Mag Wheel etching cleaner on the intake manifold when it was off the 

  engine recently and it now has a very bright unpolished look.  




  The Hall Pantera air cleaner base and top needs regular cleaning and I 

  burnish the unpainted areas with an SOS pad. 
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  Shortly after buying my Pantera I replaced the ANSA exhaust system but I 

  didn't have the system powder coated because I didn't want the chrome damaged 

  in the powder coating process.   Over time the black paint applied 

  by ANSA burned off so I coated the system with Plasti-koat Black Hot 

  Paint.  Every year or so I redo the paint.  I ended up removing the 

  logo stickers from the exhaust tips because I've seen some cars where the 

  chrome area under the sticker becomes eroded.   New ANSA logo 

  stickers are available form the Pantera vendors.   




  Interior, Front Hatch
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  This area usually just needs some vacuuming but make sure the battery, 

  brake booster, brake master and clutch master are clean. I clean up the dust 

  on the radiator top, radiator air deflector and the hatch opening with a damp 

  towel.   Since this photo was taken I used some chrome polish on the 

  brake booster and it cleaned up nicely. 




  Suspension and Underside 
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  Cleaning the suspension would be difficult without taking it apart 

  but when I rebuilt the suspension I cleaned up all the parts and repainted 

  them (some use powder coating).   I'm still working on the other 

  areas of the car's underside and it involves cleaning and scrubbing all the 

  grime off the undercoat and painting with flat black paint.  I'm doing a 

  little at a time and it is messy.   I clean the dust off of the 

  suspension parts with 409 cleaner and paper towels. 
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ATTACHMENT 7: WINDSHIELD CLEANING



DeTomaso Mailing List: June 2001, Message #389

[[previous topic]] [[previous]] [[index]] [ ] [[next topic]]

From: Richard Barkley <rbarkley@earthlink.net>

Subject: Re: Windshield stuff

Date: Sat, 9 Jun 2001 11:11:00 -0400



Matt,



Sounds like good stuff. What also works well for removing overspray or

other hard sticking stuff on windows is the clay (Clay Magic or other)

paint prep stuff we all should be using on our paint. It's been

discussed here before and I believe Mike Daily has a good writeup about

it on his site.



Richare



Matt Wells <mattwell@aa.net>

> > Just a quick product recomendation for Meguirs #6 Cleaner Wax on glass.

> I used it on my original dull glass with impressive results.I was amazed

> at the rough feeling when I first applied it.I had no idea my glass had

> overspray or whatever that stuff was from it's 30 year life.

> Depending on where your car has been,it could have been subject to

> industrial contaminents at sometime in it's life.

> Anyway,they have new luster and are really clean.You could probably use

> any really mild type paint cleaner but the Meguirs #6 has been very,very

> good to me.

> > Matt

> -- 

Sincerely,

Richard Barkley



To Ski or not to Ski, that is the question!



Richard Barkley

(310) 373-6695 (home), 813-2432 (work)

E-mail: richard.barkley@trw.com (work), rbarkley@earthlink.net (home)

Mammoth Condo 2BR+loft/3Bath - Horizons 4 #186 (760) 934-6758

Condo web address: http://home.earthlink.net/~rbarkley
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The tests behind the Ratings

The overall 

      score is based primarily on gloss and durability, as well as cleaning, 

      resistance to scratching or hazing, and ease of use. For most tests, we 

      used metal panels with a finish similar to that on car panels. We applied 

      a quarter-teaspoon of polish and used an equal number of buffing strokes 

      with each sample. To assess gloss, three engineers 

      visually compared two products at a time. For our durability tests, more than 1,500 measurements tracked how 

      water beaded as the wax wore away. We used a syringe to deposit two 

      consistently sized drops of distilled water in the same two places on each 

      test panel. An optical comparator enlarged each drop and allowed us to 

      gauge the contact angle from the side of the drop to the panel's surface. 

      We weathered the waxed panels outdoors, retesting periodically. The 

      contact angle decreased from 90 degrees or more to 60 degrees or less as 

      the wax wore away. Our cleaning and scratching/hazing tests were much like those for gloss, with 

      side-by-side comparisons of test panels. For the ease-of-use tests, we used cars volunteered by staffers. 

      Price is the estimated average for the size tested, based on a 

      national survey. 
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    			Auto polishes
In performance 

      order
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    			Product

    			Price

    			Overall score

    			Volume or weight

    			Type

    			Gloss

    			Durability

    			Cleaning

    			Ease of use

    			Scratching
/hazing

    			Comments




  

    			 

    			 

    			[image: ]

    			 

    			 

    			 

    			 

    			 

    			 

    			 

    			 




  

    			Zymöl 

      Cleaner Wax

    			$16.00

    			[image: ]

    			16 oz.

    			Liquid

    			[image: ]

    			[image: ]

    			[image: ]

    			[image: ]

    			[image: ]

    			—




  

    			Prestone Bullet Wax

    			7.25

    			[image: ]

    			16

    			Liquid

    			[image: ]

    			[image: ]

    			[image: ]

    			[image: ]

    			[image: ]

    			Unique, handy 

      applicator.




  

    			Nu 

      Finish Car Polish

    			6.22

    			[image: ]

    			14

    			Paste

    			[image: ]

    			[image: ]

    			[image: ]

    			[image: ]

    			[image: ]

    			—




  

    			Armor 

      All Car Wax

    			5.57

    			[image: ]

    			16

    			Liquid

    			[image: ]

    			[image: ]

    			[image: ]

    			[image: ]

    			[image: ]

    			—




  

    			3M 

      One Step Cleaner Wax 39006

    			6.46
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    			16

    			Liquid
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    			Less prone to 

      staining trim than most.




  

    			Turtle 

      Wax Emerald Series Advanced Liquid Wax

    			8.40

    			[image: ]

    			16

    			Liquid
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    			Comes with 

      applicator.




  

    			Turtle 

      Wax Super Hard Shell Car Wax

    			3.06
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    			16

    			Liquid
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    			—




  

    			Nu 

      Finish Car Polish

    			5.98
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    			16

    			Liquid

    			[image: ]
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    			Manufacturer 

      recommends a second application after 30 days for maximum 

      protection.




  

    			Eagle 

      One Wet Polish and Wax

    			9.61
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    			16

    			Liquid
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    			Comes with 

      applicator.




  

    			Blue 

      Coral Cleaner Wax with Swirl Remover

    			6.16
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    			16

    			Liquid
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    			—




  

    			Turtle 

      Wax Express Shine Spray Car Wax

    			4.88
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    			16

    			Spray
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    			Can be used on 

      plastic trim.




  

    			Meguiar's Gold Class Clear Coat Liquid Car Wax

    			9.95
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    			16

    			Liquid
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    			Comes with 

      applicator.




  

    			Mothers California Gold Original Formula Cleaner 

    Wax

    			6.07
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    			16

    			Liquid
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    			Less prone to 

      staining trim than most.




  

    			Rain-X 

      Ultra Wax

    			7.51

    			[image: ]

    			16

    			Liquid
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    			Comes with 

      applicator.




  

    			Armor 

      All Spray On Car Polish

    			4.82

    			[image: ]

    			17.5

    			Spray
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    			Less prone to 

      staining trim than most.




  

    			Meguiar's Cleaner Wax

    			5.69
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    			16

    			Liquid
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    			—




  

    			Turtle 

      Wax Finish 2001

    			4.25
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    			16

    			Liquid
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    			Manufacturer 

      recommends a second application after 30 days for maximum 

      protection.




  

    			Blue 

      Coral Self Wax No BuffCar Wax

    			3.87
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    			16

    			Liquid
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    			Less prone to 

      staining trim than most. Discontinued, but may still be 

    available.




  

    			Meguiar's Deep Crystal System Step 3 Carnauba Wax

    			5.35
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    			16

    			Liquid
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    			Less prone to 

      staining trim than most.




  

    			Mothers California Gold Pure Carnauba Wax Phase 3

    			8.84

    			[image: ]

    			16

    			Liquid
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    			Less prone to 

      staining trim than most.




  

    			Turtle 

      Wax Super Hard Shell Car Wax

    			3.10
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    			Paste
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    			Mothers California Gold Original Formula Cleaner 

    Wax
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    			Paste
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    			Less prone to 

      staining trim than most.




  

    			Meguiar's Quick Wax

    			7.18
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    			Spray
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    			Can be used on 

      plastic trim.




  

    			The 

      Wax Shop Super Glaze

    			8.34
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    			Liquid
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    			Can be used on 

      plastic trim. Requires 10 minutes to dry.
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      Wax Emerald Series Advanced Paste Wax
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ATTACHMENT 3 “Holley 600 Carburetor Fuel Leak Problem” (11/01)


The Pantera Place
"Your de Tomaso Connection"

Holley 600 Carburetor Fuel Leak Problem 

By Mike Dailey

(Click images to view)

I installed a new Holley 600 carburetor on my Pantera about two years ago and recently I noticed that a very small amount of fuel was weeping out of the accelerator pump housing that is located under the front float bowl. In my case, I noticed the leak while it was in the weeping stage not the full leaking stage that could cause a potential fire problem when the fuel drips on the hot intake manifold. I tried tightening the housing screws but the leak was in the pump diaphragm.

[image: image1.jpg]





The fuel collects directly bellow the front corner of the carburetor in the recess in the intake manifold. The fuel residue on the intake looks like oil because of the small amount of fuel that weeps out of the carburetor. 

Apparently the diaphragms used by Holley for the accelerator pump can start leaking when they are not very old. I was able to find a new Holley diaphragm at Advance Auto for about $3 and it was an easy repair. 
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The side view of the pump housing
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The bottom view of the pump housing
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The pump housing cover removed with the diaphragm visible
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View of the diaphragm removed with the spring still in the housing
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View of the diaphragm and spring removed

If you have a Holley 600 carb on your car you might want to check diaphragm for leaks as part of your regular ongoing maintenance checks.


_1066958604.doc
ATTACHMENT 5 “CORROSION” (11/01)


The Pantera Place "Your de Tomaso Connection"


Corrosion


In the seventies the idea of heavy proactive corrosion prevention was not a big priority for any of the car manufacturers. This was especially true with monocoque body construction used in the exotic cars like the de Tomaso Pantera.


The monocoque body was difficult because the number of parts welded together to form the car structure creates lots of places for water to collect. During this time none of the manufactures coated the inside areas of the parts with corrosion preventive materials. As water collected in enclosed areas it could really do a great job of destroying a car.


Some corrosion on a normal "frame and body" type car might not present any problem but with a monocoque body it can be very bad and expensive. On the monocoque body most areas of the car are part of the structure or "frame" of the car so corrosion in the wrong place can impact the drive train and suspension of the car. But as far as I know from reading all of the information I can find about the Pantera there are no documented cases of the drive train or suspension of the car falling off because of corrosion.


The other problem is that I don’t think de Tomaso (or anyone else) expected that in the year 2000 people would be driving around in their Panteras with 500 HP engines and doing 180 mph (not me). For sure Ford was surprised to find the buyers of the Panteras liked them a lot and weren’t going to part with their "babies". Rather than fixing the early corrosion problems on the Pantera Ford thought they would just buy them back, wrong! Ford got to fix a number of cars. I understand that Pantera International was a very big driving force with Ford in the late seventies to get the Panteras fixed. Most of the worst problems were found on cars that had been driven on salted roads. After living in Iowa for a couple of years (93-94) I can see why, even the newest cars have problems with salt.


The Pantera is no better or worse than the other monocoque bodied cars of the seventies. When I was looking for my car I saw some great cars and some not so great corroded cars.
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The drawings above show the common areas of the Pantera that could have corrosion problems. The red areas highlight places where corrosion is most serious (potential for structural failure) and the yellow areas highlight where corrosion could be but would most likely not be a big problem unless it was extensive.  All of this information is impacted by the geographic location or area where the car has been driven or stored.  


Keeping the water drain holes along the bottom of the doors and rocker panel pinch weld drains is important.  Some people drill drain holes in the bottom of the rear tubes that are the supports for the A arm mounts (see red area on drawing) and in the bottom of the back sub frame rails.


The area around the lower front valance is a great water trap and often the front cross member and pinch weld in this area can be a problem but usually it's smashed from hitting stuff.  The front vertical edge of the front hatch and the back lower edge of the back hatch can be problem areas but this is usually only cosmetic although a new front or back hatch is very expensive.  


Mike Drew


The following was sent in by Mike Drew.  Mike's information and photos are an excellent example of what you DO NOT want happening to your Pantera. 


Many people are in the market for Panteras and hear all the horror stories about chassis rust, but aren't really sure what it looks like, or where to find it. Here is a compilation of six photographs of a rusty Pantera (not mine--mine was worse!) This car has MAJOR chassis rust which has seriously impacted its structural integrity--this car is unfit for the road in its current state. Only after comprehensive repairs have been conducted would I consider setting foot in this particular car--fortunately said repairs are well underway and should be complete in the next few months.


[Drew ChassisRust.jpg (148351 bytes)]


Image of a very corroded inner wheel house.  Click image to view.


The top left photo shows the driver's side inner wheel house, with the rusty portions cut out for replacement. Top right shows the chassis rail underneath, which was seriously compromised by water trapped in the inner wheelhouse tubes and layered sheet metal. The remaining four photos show different views of the cut-out piece. Note that the tubes are so thrashed, that it would be fairly simple to crush them with your bare hands. THIS is the single most important place to seek out rust in any Pantera, whether you own it or are considering buying it.


Although it's a fair bit of work to repair, it's not necessarily terminal. But just like cancer, early detection is the key. Advanced stages can still be brought to a successful recovery, but it takes much more work, commitment and $$$$.... Also, where there's smoke, there's fire. Meaning, if a potential seller alerts you to rust in one area, you can bet your bottom dollar that rust to a similar degree exists elsewhere. For example, although at first glance it seems fine, this car has wasted rocker panels, front valance and radiator support, and probably high degrees of rust elsewhere in the chassis which will all have to be dealt with before the car can really be considered sound.


FWIW, this car has an almost perfectly straight body and shows few, if any signs of rust in any of the sheetmetal. So don't assume that a nice straight body and quality paint automatically equates to a solid chassis. Caveat emptor... Mike Drew


Robert King 


The following image was sent in by Robert King showing the driver's side inner wheel house on his car before it was repaired.   This is the only rust problem Robert has found on his car.   If water drain holes had been drilled in the bottom of the frame tubes when the car was new this damage would most likely been prevented.   This is all repaired now and the car is on the road and Robert is having a blast driving his newly acquired Pantera.  


[kennedy uprigh.jpg (50851 bytes)]


Click image to view


Ken Green 


The following images were sent in by Ken Green of San Clemente, CA.  The owner of this Pantera is unknown but the images give good insight on some tough corrosion problems.   It looks like the car was driven all of its life in an area that used heavy road salt.    


  [Green door.jpg (20197 bytes)] [Green quarter pannel.jpg (26433 bytes)] [Green front lugage.jpg (65560 bytes)]


On the left, the driver's door.  Center, the area in front of the driver's door.  On the right, the front trunk.


[Green engine compartment 01.jpg (58565 bytes)] [Green engine compartment.jpg (64531 bytes)] [Green engine compartment-2.jpg (54400 bytes)] [Green under engine compartment.jpg (57012 bytes)]


The first three images, the view looking down into the engine bay area. The last image on the right, the view looking up into the engine bay from under the car. 


  [Green rocker panel and structural rust.jpg (65271 bytes)] [Green rocker panel etc.jpg (71191 bytes)] [Green bottom behind left front wheel well.jpg (70666 bytes)]  


[Green rusted structural member & seat bolt.jpg (65944 bytes)] [Green rocker panel, floor seem.jpg (66172 bytes)]   [Green close up rust out rocker to floor seam.jpg (62395 bytes)]   


Miscellaneous images of the rockers, seam between the rockers and floor pan and the front sub frame under floor pan. 


[Green rusted seam.jpg (63131 bytes)]


Ken is not sure what area this image covers.  If you can figure it out email us!  


Dave Doddek sent in the following:  OK, Super Genius Dave can identify this spot. Turn it 90 degrees to the right so that the right hand side is the bottom (this was done, ED). This is a view of the door latch pillar area at the bottom edge viewed from the back with the gas tank removed. The odd ridge on the right side is actually the rubber molding that sits under the gas tank protecting it from the lip where three sections of metal in the rocker are welded together. You can identify this area by the rounded left edge of the vertical support.


Geoffrey Thomas


The following images were sent in by Geoffrey Thomas and show the problems he found on his car.  These pics show my car after it was blasted to remove the layers of BONDO and paint that had covered the badly rotted frame rails, pans and rear support tubes. You can see the remains of the Bondo in some of the deeper holes.


[Thomas G Rust 1.jpg (34197 bytes)]   [Thomas G Rust 2.jpg (24715 bytes)] [Thomas G Rust 3.jpg (28576 bytes)] [Thomas G Rust 4.jpg (42395 bytes)]


Image on the left is along tunnel and water pipes, next is cross member/frame rails. next is along entire edge of body (upper shell) and floor and next is an another view of tunnel rust.


[Thomas G Rust 5.jpg (40259 bytes)]   [Thomas G Rust 6.jpg (29586 bytes)] [Thomas G Rust 7.jpg (29795 bytes)]


Image on the left is the rear wheel suspension support, next is the view of the floor boards rusted through, support channel (frame) rusted on both sides and in center of support channel and next is the opposite rear wheel suspension support


The upper body was completely disconnected because of rust from the bottom of the car. The channels used to reinforce the structure of the body were rusted away from the floor and had extensive rust in the actual channel making them virtually useless even if they were attached  and the channels/tubes used to hang the actual suspension components looked like they had been ripped open and tore apart.  Unbelievable!
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ATTACHMENT 1 "Coolant Changing Email"



Subject: Re: Your overheating

From: MikeLDrew@aol.com

Date: Mon, 21 May 2001 03:32:56 EDT

To: footsball@worldnet.att.net



Bruce,



I never saw your question regarding overheating come across the forum--they 

were having server troubles--I found it in the archives.



Without a doubt, you are suffering big-time overheating due to AIR in the 

system, introduced when the hoses were changed and the system was improperly 

filled.



I'm amazed your mechanic didn't even know about the vent in the radiator...:<(



There are two tanks alongside the engine; the smaller one is a pressure tank 

and should be filled to the top, although yours probably won't be.  The other 

one is an overflow tank and should be half-full when the car is cold.



With the car cold, jack the car up in the rear as high as you dare.  Put 

jackstands underneath and chock the front wheels.



Open the pressure tank--it will probably be less than full.  Start the 

engine.  Allow the car to warm up and the thermostat to open.  Rest the cap 

over the opening of the tank, to keep any water from splashing out as air 

bubbles make themselves known.



When the thermostat opens, there may be a rush of air into the hot engine as 

the water goes from the engine to the radiator--this can cause rapid steaming 

and violent bubbling.  Hopefully you will avoid this...:>)



With hot water now circulating, open the vent at the top of the radiator.  

You will probably get a fizzy mix of air and water--keep it open until you 

get straight water.  Close it off, then go back and top off the pressure tank 

until it's full.  It will probably be down a bit more than when you started, 

although it could also be a bit higher, as the coolant expands when it heats 

up.



Shut off the car, cap the pressure tank and then open the overflow tank 

(which is hard to see into) and fill it halfway full.  You may need to use a 

flexible dipstick to figure this out.



The overflow tank should have a ZERO psi cap.  Many people have mistakenly 

put a conventional radiator pressure cap on the overflow, which it doesn't 

need.  Zero PSI caps are hard to come by--I needed one for my Cobra and went 

to every auto parts store in town before I found one at a store that serves 

agriculture vehicles--it's designed for a tractor!



Anyway, you're not out of the woods yet.  Allow the car to fully cool 

(overnight ideally), then start it back up (on level ground), let it warm up, 

and then crack the petcock on the radiator.  You will probably get air 

out--in fact, for the next 4-5 attempts you will probably get air out.  You 

should repeat the cycle for several days until you're fairly certain you're 

successful.



Keep topping off the water as above, and in a few days you will hopefully 

have purged the air from the system.  Fortunately for you, you started off 

with a known good system, and thus know that your problems stem from 

something other than component failure.



Please let me know how it turns out!  :>)



Mike










