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/NEOFTHEHALLMARKSOFAGOODRESTORATION�ORJUSTGOODMAINTENANCE	IS

HAVINGYOUR#ORVETTEATTHEPROPERRIDEHEIGHTnNOTJUSTFORAPPEARANCE�

BUT TO RESTORE THE CORRECT SUSPENSION JOUNCE AND REBOUND TRAVEL SO YOUR SHOCK

ABSORBERS CAN DO THEIR JOB� )T ALSO REESTABLISHES CORRECT ALIGNMENT GEOMETRY� AND

AVOIDS TIRESRUBBINGON THE FRAMEORBODYWORK�!S LEAFSPRINGSAGE� THEY LOSE LOAD

CAPACITYANDhSAG�vESPECIALLYIFTHEY�VELOSTMATERIALDUETOCORROSIONANDEVENTUALLY

YOUFACETHEDECISIONOFWHETHERTOREBUILDORREPLACETHEM�
4(%/"*%#4)6%OF THISARTICLEIS TOSHOWYOUTHEhRIGHTvWAYTOREBUILD�REARCH#ORVETTE LEAF
SPRINGS�ANDTOSHARESOMEKNOWLEDGEABOUTHOWLEAFSPRINGSWEREDESIGNEDANDMANUFACTURED�
ANDHOWTHEYCANBEhBROUGHTBACKTOLIFE�vASSUMINGTHEY�REBASICALLYSERVICEABLE�

7HILE RESEARCHING THIS ARTICLE� #% VISITED %ATON$ETROIT 3PRING ����� -ICHIGAN !VENUE�
$ETROIT�-ICHIGAN�����������������WWW�EATONSPRINGS�COM	�ANDLEARNEDALOTABOUTTHE
MANUFACTUREOF LEAF SPRINGS FROM0RESIDENT-IKE%ATON�'ENERAL-ANAGER'ARY'ASSMANAND
THEIR STAFF OF EXPERIENCED SPECIALISTS ON THE PLANT FLOOR� %ATON$ETROIT 3PRING WAS FOUNDED BY
-IKE�SGRANDFATHER��YEARSAGO�ANDHOLDSAUNIQUENICHE IN THE SPRINGBUSINESS�4HEYHAVE
MORETHAN������ORIGINALLEAFSPRINGBLUEPRINTSDATINGBACKTOTHEEARLY����S�ANDTHEYHAVE
ALLTHEFACILITIES�TOOLING�ANDEXPERTISENECESSARYTODEALPROPERLYWITHTHEMETALLURGYANDHEAT
TREATING INVOLVED INCUSTOMLEAFSPRINGMANUFACTURE�%ATON ISNOTAN/%-MANUFACTURER� THEY
AREMOREOFACUSTOMSERVICECENTER�ANDCANSUPPLYVIRTUALLYANYSPRINGARESTORERWOULDEVER
NEED�-ORE THAN��PERCENTOF%ATON�SBUSINESSCOMES FROMINDIVIDUALSWHONEEDLONGSINCE
DISCONTINUEDSPRINGS FORRESTORATIONOFOLDCARSANDTRUCKS�WITHTHEBALANCEFROMCOMMERCIAL
CUSTOMERS LIKE TRUCKREPAIRSHOPSANDDEALERSWHOCANNO LONGERGET THEREPLACEMENTSPRINGS
THEYNEEDFROMTHEORIGINALMANUFACTURERS�PARTSSYSTEMS�%ATONCANALSOCUSTOMDESIGNSPRINGS
THATWILLPROVIDEINCREASEDORDECREASEDRIDEHEIGHTFROMSTOCKSPECIFICATIONSONREQUEST�

4HEREARESOMELIMITATIONS IN TERMSOFCREATINGEXACTDUPLICATESOFORIGINAL#ORVETTESPRINGS�
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&OR#�S�STEELMAKERSNOLONGERPRODUCETHEGROOVEDRAWMATERIALORIGINALLYUSED�
SO#�OWNERSSHOULDFOCUSONHAVINGTHEIRORIGINALSPRINGSREARCHED�&OR#��#�S�
THE3!%����ALLOYSTEEL�PREMIUMLEAFSPRINGSTEELUSEDBY%ATONFOR!,,OFTHEIR
SPRINGS	ISNOLONGERPRODUCEDINTHEORIGINAL����vAND����vTHICKNESSES�SOTHE
NEXTCLOSEST THICKNESSES ARE USED� WITH THE SPRING CAMBER ADJUSTED TO MAINTAIN
ORIGINALRIDEHEIGHT�

!WORDABOUThREARCHINGvLEAFSPRINGSnTHEREARELOTSOFhSPRINGSHOPSvTHATOFFER
THISSERVICE�BUTJUSTDOINGITMECHANICALLYDOESN�TRESTORETHESPRING�SLOADCAPACITY
ORSERVICELIFE�ANDMECHANICALLYREARCHEDSPRINGSWILLSOONDEFLECTBACKTOTHEIR

hSAGGEDv STATE� COLDSETTINGA SPRINGDOESN�T ERASEA SPRING�S hMEMORY�v4HEREARE
SIGNIFICANTMETALLURGICALPROPERTIES INVOLVED IN LEAF SPRINGS� AND THEYHAVE TOBE
DEALTWITHTORESTORETHESPRINGBACKTOITSORIGINALLOADCAPABILITYANDTOPROVIDE
LONGTERM DURABILITY� -OST hSPRING SHOPSv DON�T HAVE THE EQUIPMENT REQUIRED TO
DEALPROPERLYWITHSPRINGMETALLURGYORREQUIREDHEATTREATINGPROCESSES�

4HEACCOMPANYINGPHOTOSSHOWTHEMANUFACTUREOFLEAFSPRINGSFROMSCRATCH�!
CUSTOMER�SSPRING TOBEREARCHEDGOES THROUGH THESAMEPROCESS �EXCEPT FOR THE
RAWMATERIALSTAGE	ASANEWSPRING�ANDLOOKSLIKENEWWHENIT�SCOMPLETE�3PRINGS
TOBEREARCHEDAREDISASSEMBLEDANDMUSTPASSADETAILEDPHYSICALINSPECTIONFOR
SIGNSOFFATIGUE�ANDA"RINELLHARDNESSTESTBEFORETHEY�REDEEMEDMETALLURGICALLY
SOUNDAND CAPABLEOF FURTHER PROCESSING�7ITH THAT BACKGROUND� LET�S FOLLOW THE
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�4HISSHEARCUTSTHEALLOYSTEELTOTHELENGTHSPECIFIED
FOREACHLEAF�

�4HECUTLENGTHSOF����ALLOYSTEELAREPLACEDINTHE
����DEGREE FURNACE TO HEAT THEM PRIOR TO FORMING�
ROLLING�ANDTRIMMINGOPERATIONS�4HEN�2ONNIEFORMSTHE
END SHAPE AND TAPERS THE THICKNESS WITH THIS CAMAND
ROLLERMACHINE�THENPUTSTHELEAFBACKINTHEFURNACE�

�4HISPRESSFINISHTRIMSTHEENDOFTHELEAFTOTHEDESIRED
SHAPEnSQUARE�TAPERED�ORRADIUSED�

� )FAhDIMPLEv IS REQUIRED FORAN INSULATORPUCK� THIS
PRESS CREATES IT IN THE STILLHOT LEAF� /NE STROKE OF THE
PRESS� AND THE hDIMPLEv IS FORMED� 4HIS SPRING SHOWSA
RADIUSEDENDTRIM�

� 4HE MAIN LEAF� FRESH FROM THE FURNACE� GETS ITS
EYES FORMED IN THIS MACHINE� THE SIZE OF THE MANDREL
DETERMINES THEDIAMETEROF THEEYE�4HESTILLHOTSPRING
EYE IS CHECKEDWITHAGAUGE TO ENSURE THAT THE CORRECT
DIAMETERFORTHEBUSHINGHASBEENFORMED�

�!FINISHEDBUSHINGEYE�AFTERFORMINGANDGAUGING�IT
MAYNOTBERED�BUTIT�SSTILL(/4�

� 7ITH ALL CUTTING� INITIAL FORMING AND TRIMMING
OPERATIONS COMPLETE� THE SPRINGSGO TO THENEXT STEP IN
THE PROCESS� ANOTHER ����DEGREE FURNACE� 7HILE THE
SPRINGSAREHEATING�#HRIS SELECTS THE SPECIFIED SHAPEOF
STEEL FORMANDPOSITIONS IT IN THE FIXTURE�PINS LOCK IT IN
PLACEATEACHEND�

PROCESS FROM RAW MATERIAL TO FINISHED
SPRING�
2!7 -!4%2)!,� #544).'�
%.$&/2-).'�%9%2/,,).'�
!.$ 42)--).'�4HE WORK ORDER�
WITH THE ORIGINAL SPRING BLUEPRINT
ATTACHED� IS SENT FROM THE OFFICE TO
THE RAW MATERIAL AREA� WHERE 2ONNIE
SELECTS A STRIP OF THE SPECIFIED WIDTH
AND THICKNESS OF 3!% ���� ALLOY STEEL
FROM INVENTORY� MEASURES AND MARKS
THELENGTHOFEACHLEAFONTHESTRIP�CUTS
THEMTOLENGTH�ANDPUNCHESTHEHOLEFOR
THECENTERBOLT�

%ACH STRIP THAT REQUIRES SPECIAL END
TREATMENT IS PLACED IN A FURNACE AND
THEENDSAREHEATEDTOCHERRYRED�����ª
&	� /NCE AT TEMPERATURE� THE STRIP IS
REMOVEDANDPLACEDINAMACHINEWHOSE
JAWS FORM THE TOPVIEW TAPERED SHAPE�

��

��

��

�



� �   # / 2 6 % 4 4 %  % . 4 ( 5 3 ) ! 3 4 C O R V E T T E E N T H U S I A S T � C O M

��

����

����

�#HRISPULLSALEAFOUTOFTHE����DEGREEFORMINGFURNACE
ANDPREPARESTOPLACEITINTHEFORMINGFIXTURE�7ITHTHE
SPRINGLOADEDANDCLAMPEDINTHEFIXTURE�LOCKINGCLAMPS
AREAPPLIEDTOSHAPETHEENDSOFTHELEAFTOTHESTEELFORM�

�7ITHTHESPRINGSTILL CLAMPEDTOTHEFORM� IT�SCOOLED
FROMTHEREDSTATEBEFOREBEINGREMOVEDFROMTHEFIXTURE
FORQUENCHING�

��4HESTILLVERYHOTSPRINGISREMOVEDFROMTHEFORM
FIXTUREANDSUBMERGEDINAQUENCHINGTANKFILLEDWITHOIL
FORCONTROLLEDCOOLINGPRIORTOTHETRIPTOTHEDRAWFURNACE
FORANNEALING�

�� !FTER COOLING FROM THE ANNEALING FURNACE� 4OM
PERFORMSA"RINELLHARDNESSTESTONEACHLEAF�

�� 4OMUSESA SPECIAL OPTICAL DEVICE TOMEASURE THE
SIZEOFTHEINDENTATIONFROMTHE"RINELLTESTMACHINE�4HIS
VERIFIESPROPERSPRINGMETALLURGY�

��4HELEAVESAREPLACEDINTHESHOTPEENINGMACHINE�
4HEWEIGHTSHOLDTHELEAVESINPOSITIONDURINGTHEhSTEEL
HAILSTORMv TO COME� 7HEN THE DOOR OPENS� IT REVEALS
SPRING LEAVES THAT ARE NOT ONLY CLEAN AND SHINY� BUT
WHOSE LONG SERVICE LIFE IS ASSURED DUE TO REDUCTION OF
INTERNALSTRESSES�

�� ! CLOSEUP OF THE STEEL BALLS IN THE SHOTPEENING
MACHINE� 4HE LARGEST ONES ARE FRESHLY ADDED� AND THE
VERY TINY ONES WILL SOON DISAPPEAR INTO THE MACHINE�S
VACUUMEXTRACTIONSYSTEMFORDISPOSAL�

��3PRINGELEMENTSARETHENLAIDOUTONTHEASSEMBLY
TABLEWITHTHEIRBLUEPRINTSANDWORKORDERS�READYTOADD
THEDETAILPARTSANDBECOMPLETED�4HISFIXTURECLAMPSTHE
hSTACKEDvSPRINGELEMENTSTOGETHERFORINSTALLATIONOFTHE
CENTERBOLTANDCLIPS�4HEFINISHEDSPRINGNOWMOVESON
TOSHIPPING�

��4HEROLLERSONTHISMACHINEMOVEDOWNANDFORM
5BOLTSOR CLIPSOVER THEDIEPLACEDON THECENTERANVIL�
4HEYHAVEALLTHEDIESNEEDEDTOFORMANYSIZEORTYPEOF
5BOLTORSPRINGCLIP�

�� 0AIRS OF CUSTOMMADE SPRINGS� EACH READY FOR
SHIPPING TOAN INDIVIDUAL CUSTOMER�4HIS TYPEOFWORK IS
��PERCENTOF%ATON$ETROIT3PRING�SBUSINESS�

����

����

THEN THEENDIS RUN THROUGHACAMAND
ROLLERDEVICETHATTHINSTHEENDOFTHELEAF
ANDhCURLSvITUPIFREQUIRED�4HELEAFTHEN
GOESBACKINTOTHEFURNACETOREHEATITFOR
FURTHERENDPROCESSING�

4HE REHEATED LEAF IS REMOVED FROM
THE FURNACEAGAINANDAPRESS ISUSED
TO FINISHTRIM THE END �SQUARECUT�
TAPERED� RADIUSED� ETC�	� AND TO FORM

THE hDIMPLEv OR TO PIERCE HOLES FOR
INSULATORPUCKSIFREQUIRED�

4HE ENDS OF EACH MAIN LEAF ARE
LEFT SQUARECUT FROM THE FIRST CUTTING
OPERATION AND HEATED IN THE ����ª
FURNACE� 4HEN THE ENDS OF THE LEAF
ARE PLACED IN AN EYEROLLING MACHINE�
WHICH ROLLS THE REDHOT STEEL LEAF
AROUNDAMANDREL�4HISPROCESSCREATES

A PERFECTLY ROUND EYE OF THE CORRECT
DIAMETER FOR THE SPECIFIED BUSHING�
ANDEACHEYEISCHECKEDWITHAGAUGE
WHILE STILL RED HOT TO ENSURE PROPER
SIZING� -ANDRELS ARE AVAILABLE NEXT TO
THE MACHINE TO CREATE ANY SIZE EYE
REQUIRED�

!TTHISPOINT�THERAWMATERIALSTAGEIS
COMPLETE�ANDTHEPREPAREDLEAVES FOR
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EACHSPRINGAREALLOWED TOCOOL� THEN
STACKEDON A CARTWITH THEIR BLUEPRINT
ANDWORKORDERANDARE TRANSFERRED TO
THEFORMINGAREA�

&/2-).'� 15%.#().'� !.$
!..%!,).'�4HE FORMING OPERATION
IS WHERE EACH LEAF GETS ITS SPECIFIED
CURVED SHAPE� OR CAMBER� %ATON HAS
LITERALLYHUNDREDSOFSTEELFORMSTOMATCH
THEDESIGNCAMBEROFVIRTUALLYANYSPRING�

#HRIS LOADS THE PREPARED LEAVES
INTO ANOTHER ����ª FURNACE� AND
WHILE THEY�RE HEATING� HE SELECTS THE
SPECIFIED FORM FROM HIS COLLECTION�
LOADS IT INTO THE FORMING FIXTURE� AND
PINSITINPOSITIONOVERTHEWATERTANK�
7HENTHELEAFISUPTOTEMPERATURE�IT�S
REMOVEDFROMTHEFURNACEANDPLACED
ON THE FORM �FIXTURED IN PLACE BY THE
PIN THROUGH THE CENTERBOLT HOLE	� THE
FIXTURE CLAMPS THE MAIN PORTION OF
THE HOT LEAF IN POSITION� AND LOCKING
CLAMPSAREAPPLIEDTOEACHENDOFTHE
LEAF� CLAMPING THE REDHOT LEAF TO THE
EXACTSHAPEOFTHEFORM�

7HILE STILL CLAMPED TO THE FORM�
THE LEAF IS THEN SPRAYED WITH WATER
TO COOL IT� 4HE LOCKING CLAMPS ARE
REMOVED� THE FIXTURE OPENS� AND THE
LEAF IS REMOVED AND PLACED IN A TANK
FILLED WITH QUENCHING OIL FOR A TEN
MINUTE CONTROLLED COOLING TO ROOM
TEMPERATURE�

4HE LEAF IS THEN REMOVED FROM
THE QUENCHING TANK AND PLACED
IN A ����ª DRAW FURNACE� WHERE IT
REMAINS FOR �� MINUTES OR SO WHILE
IT ANNEALS� TO REDUCE ITSHARDNESSAND
TO RELIEVE INTERNAL STRESSES FROM THE
PREVIOUS FORMING OPERATION� 7HEN
THE ANNEALING CYCLE IS COMPLETE� THE
LEAFISREMOVEDFROMTHEDRAWFURNACE�
ALLOWEDTOCOOL�ANDMOVESONTOTHE
SHOTPEENINGAREA�

(!2$.%33 4%34).' !.$
3(/40%%.).'�!FTERCOOLINGFROM
THE DRAW FURNACE�4OM TESTS EACH LEAF
FOR "RINELL HARDNESS TO ENSURE PROPER
METALLURGY HAS BEEN ACHIEVED DURING
THEANNEALINGCYCLE�THENHERUNSTHEM
THROUGHHISSHOTPEENINGPROCESS�

4HE SHOTPEENING OPERATION ACCOM
PLISHESTWOTHINGSnITCLEANSTHESCALY
SURFACERESULTINGFROMTHEPREVIOUSPRO
CESSES AND� MORE IMPORTANTLY� REDUCES
RESIDUAL STRESSES IN THE SURFACE OF THE
STEEL� WHICH DOUBLES OR TRIPLES THE SER
VICELIFEOFTHESPRINGCOMPAREDTOhBAR
GAINv SPRINGS THAT AREN�T SHOTPEENED�
,ONGTERM DURABILITY OF A SPRING IS

ESSENTIAL� AND THIS PROCESS ENSURES IT�
7HEN THE TWOTON STEEL DOOR OF THE
SHOTPEENINGMACHINECLOSES�THEPARTS
INSIDEAREBOMBARDEDUNDERINCREDIBLE
VELOCITYANDPRESSUREWITHHUNDREDSOF
THOUSANDSOFTINYSTEELBALLSFORSEVERAL
MINUTES� 4HE BALLS ARE REPLACED CON
TINUOUSLY� AS THEY ARE RAPIDLY REDUCED
TOSTEELDUSTBYTHEPROCESS�7HENTHE
SHOTPEENING PROCESS IS COMPLETE� THE
LEAVES ARE REMOVED AND PASSED ON TO
THEASSEMBLYAREA�

302).'!33%-",9�2AYHANDLES
THE ASSEMBLY AREA� AND STAGES ALL
THE LEAVES OF EACH SPRING SET ON
HIS ASSEMBLY TABLE ALONG WITH THEIR
BLUEPRINT AND WORK ORDER� WHICH
DESCRIBES ALL THE UNIQUE COMPONENTS
REQUIRED FOR EACH SPRING n LINERS�
INSULATORS� BUSHINGS� CLIPS� AND
CENTER BOLTS� 4HE SPRING IS hSTACKED�v
MAIN LEAF FIRST� AND EACH COMPONENT
IS ADDED PROGRESSIVELY� THEN THE

hSTACKEDv SPRING ISPLACED INA FIXTURE
WHICHALIGNS�CLAMPSANDCOMPRESSES
THESPRINGFORINSTALLATIONOFTHECENTER
BOLT� !NY CLIPS OR SHIPPING CLAMPS
AREADDED�AND THECOMPLETED SPRING
IS READY FOR SHIPPING� 2AY ALSO HAS
A SPECIAL MACHINE WITH MANY SETS
OF INTERCHANGEABLE DIES THAT FORMS
WHATEVER SIZE 5BOLTS ARE REQUIRED
�FROM MANY LENGTHS AND DIAMETERS
OF PRETHREADED STRAIGHT STOCK	 IF THE
CUSTOMER REQUIRES THEM� 4HE SAME
MACHINEALSOMAKESSPRINGCLIPSAND
CLAMPSINMANYSIZESANDSTYLES�

&ROM HERE� THE COMPLETED SPRINGS�
BLUEPRINT�ANDWORKORDERMOVEBACKTO
THEOFFICE�ANDTHESPRINGSAREPREPARED
FOR SHIPMENT TO THE @�� #ADILLAC� -AX
7EDGE-OPAR�0IERCE!RROW�OR#ORVETTE
OWNER WHO ORDERED THEM TO COMPLETE
HISRESTORATIONPROJECTWITHEITHERNEWOR
LIKENEWREARLEAFSPRINGS�

"/44/- ,).%� !S YOU CAN SEE�
THERE�S MORE TO hSIMPLE LEAF SPRINGSv
THANMEETSTHEEYE�ANDWE�VEAVOIDED
ANY DISCUSSION ABOUT SPRING DESIGN�
RATE�SPRINGLOAD�LOADRATE�LOADHEIGHT�
MEASUREMENT� STEPPING� AND ALL THE
OTHER FINE POINTS OF LEAFSPRING DESIGN
AND TECHNOLOGY� 4HAT�S WELL BEYOND
OUR SCOPE� AND THE BASICS OF THOSE
ISSUES ARE EXPLAINED IN THE 4ECHNICAL
)NFORMATION SECTION OF THE %ATON 7EB
SITE� WWW�EATONSPRINGS�COM� 3PRINGS
AREADIFFICULTSYSTEMTOhDEMYSTIFYvBUT
IT�SHARDTOARGUEWITHA��YEARHISTORY
AND������BLUEPRINTSONFILE�  


