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7 ABSTRACTY

A suspension’s coil spring insulator provides imcreased
surface area insulation at the top and bottom end coil to
vehicle spring seat mating points. Preasserbly retention
capability and radial tocation features are provided on
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SUSPENSION SPRING INSULATOR

BACKGROUND OF THE INVENTION
This invention relates to vehicle suspension systems,
and more particularly to suspension systems which
include coil springs.
A conventional type of vehicle suspension inciades

coilsspnngstomdmdampenmgtbemsmxwonofm

road inputs to the vehicle. Each coil spring is generally
carried between spring seats of the vehicle’s frame or
body and the vehicie’s control arm or axle.

The points of interface between vehicle suspension

sysﬁmwmponmﬁupmmceagxwﬁquencyofls

movementandaxepomtsatwhmhworkoocnmdunng
antypesofvdncleopmungoondxmAsnspmon
experiences duty cycles comprised of jounces and re-
bmmdsmmspomcwmpuwﬁomthesmﬁcethevem-
cle’s tires interface with. Therefore, the suspension’s
performance has a direct impact on what the owner
feels and hears from the vehicle and contributes signifi-
cantly to the vehicle’s “ride” characteristics.

A vehicle owner generally uses the vehicle in a vari-
ety of conditions and often becomes attuned to souznds
and feels generated by the vehicle. This factor contrib-
utes to the ride characteristics perceived by the driver
and passengers. It is desirable that a vehicle project an
mgeofvalueand reliability. Thercfore, attention is
given to the areas sich as the interface between the
suspension ¢oil springs and the véhicle spring seats with
thegoalofpmwdmgﬁrm,secureandqmetpetfor-
mance of the vehicle’s suspension system.

Obmablcsomdsornomeanbemamdbys

2

The insutator consists of an inner annular sleeve with
2 base connected to an annular seat portion at its inner
diameter. At its outer periphery the annular seat portion
extends to an annular flange which terminates at an
outer lip. Ribs are preferably molded on the outer sur-
face of the inner annuiar sleeve such that they exert 2
bias radially outward against the spring when the incn-
iator is applied to the spring. An interference fit resuits
between the insulator and the spring providing a means
of retaining the insulator on the spring. Radially in-
wardly extending tabs on the insutator’s outer lip pro-
vide a further means of retaining the insulator on the

spring.
The inner diameter of the insulator’s outes lip is pref-
etablylargerthanﬂmnormalontcrd:ametuoftbe

spring’s end cail. This condition is desirable because the

spnng’scoilsexpandmdmﬂyomwmdfmmthenom
diameter when the spring is compressed during the
suspepsion System assembly process. Therefore, the

20 insnlamr’sannularﬂangeinsuhmmewmgcmlsﬁom

metal-to-metal contact with the vehicle’s spring seats
but is not in complete contact with the coil dusing the
full duty cycle of suspension travel when the spring
extends beyond its

compressed state.
25 The insulator preferably imcludes a stop-locator that

pmvida:adial!omﬁmcfﬂmmhmrmthespﬁng
assembly such that positive radial location is schieved.
The insulator also prefersbly includes a plurality of
boles positioned through the annular seat portion to

mpemnﬂmdwdmmawayfmmthemmlatotand

springs.
Anadvmtngeofthemventmmsﬂmthcmnetannn-
lar sleeve and annular flange portions of the insulator

are of a size providing greater surface area contact
vehicle’s suspension due to metal-to-metal contact be- 35 petween mmmm the annulsr channel-
tween system components caused by inadequate Or  ghaped mating surfaces of the vehicle’s spring seats. The

nonexistent means of insulation. This has been found t0  inculator functions such that when the spring coils are
be the case when coil springs are used in a vehicle’s  forced out of the column during the duty cycle of the
mspmon.'!‘heendcox!scfacoi!spamgconmctmaal suspension system, the spring seat area is insulated by
vehicle spring seats. During vehicle operation, relative 49 the anmmlar seat portion’s inner diameter and outer pe-
movement occurs between the spring and the mating 1 which extend into the inner annular sleeve and
vehicle surfaces typically causing objectionsble sound  annular flange, respectively. The inner diameter and
generation. It is conventional to use resilient insulators  guter of the ammuiar seat portion and the
between the suspension’s coil springs and its points of  material thickness thereof combine to insure increased
contact with the vehicle. However, it has been found 45 insulating area and operate to avoid metal-to-metal
that suspension systems which utilize coil springs with  contact between the spring and the mating vehicle sux-
conventional insulators can exhibit a tendency to geaer-  faces.

ate objectionable sounds. : The inner annular skeeve of the insulator insares a
. It has been determined that conventional coil spring tight contact between the inner diameter of the spring’s
systems used in vehicle suspensions result in objection- 50 coils and the insulator, resulting in positive location of

able noise due to two root causes. First, a sufficient memmmrregaxmmofmfacevmanommmcm-'

mhuonoontactmbetmﬂtecndooﬂsmdthe ing frame and control ann. The inrer annufar sleeve and
spring seats may not be provided under all conditions of ﬁbspommnadcnﬂxeouﬁa’smfweﬂmmf,mvidca
component part build variations. Second, thespringand  means of retention permitting subasserubly of the insula-
mating vehicle components interact actively during 55 tor to the spring which improves assembly efficiency.
suspension duty cycles whichk can cause knmown art

A feature of the present invention is that in the nor-

insulators to become repositioned or torn. It has also
may be fucilitated by trapped water and corrosives,

. mal free non-essembled state the inner annular sleeve’s

outer diameter is Yarger than the inner diameter of the
coil spring so that when pressed onto the spring’s end

thereby contributing o objectionsble noise generation. 60 coll the insulstor exhibits sofficient radial grip to stay on
the spring during shipping and bandling. To ensure
SUMMARY OF THE INVENTION engagement between the insulator and the spring a

“The present invention includes an insulator for posi-  plurality of tabs are preferably molded into the outer fip -

tioning -on a vehicle suspension’s coil spring between ' of the insulator providing & means for clipping the insu-
either or both of the vehicle’s spring seats. The insnla- 65 lator onto the spring.

tor’s design can be implemented in a variety of elastic It is prefershle that the spring be positioned such that

. mo!dablematemlsmmodncethenovel,physxmlwn ~ the tip of the spring’s end ooil is located in the spring
figuration. T , seat at an outboard-most position of the vehicle. Identi-

21
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fication of the root cause of objectionable noise pro-

duced by suspensions has found that vartance occurred
during assembling and compressing the spring into the
st.Spenslon.Duxmgthc_tounoepomonofthemspen-

'sdwtycycle,thesnspensmsspnnglswmﬂv 5

driven out-of column in a line of action that is

able to be in the outboard plane. Radial location of the .

cofl spring’s end coil tip is important to obtain consis-
tent vehicfe alignment and suspension settings. There-

fore, the stop-locator is provided which functions to 10
reduce assembly variance by virtue of identifying the -

end position of the suspension, spring coil so that it is

properly posmoned during assembly. )
- Providing a means of Jocating the spring’s end coil tip

in the outboard plane enhauces the probability that the 15

spring will not be repositioned in the assembly. There-
fore, reduced repositioning of the insuliator spring as-
sembly reduces the possibility that the insulator could
become mispositioned which can lead to system noise
generation.

Another advantage of the invention is that a plurafity
of through holes in the anmular seat portion of the insu- -
Iator ensures that fluids drain out from between the
spring’s colis and the insolator. Dramage reduces the

cormvmsoftheenvmmtmwhchthespxmgls 25

subjected which aids in eﬁmmaﬁng objectionable noise
from the vehicle’s suspension.

BRIEF DESCRIPTION OF THE DRAWINGS -

FIG. lzsapama!essemb!yvmwofevemss&nnt 30

suspension system.
"FIG. 2 is a perspective view of an insulator for a

vehicle suspension according to the present invention.
DETAILED DESCRIPTION OF THE
PRESENTLY PREFERRED EMBODIMENT
RefemngtoFIG 1, illustrated is a vebicle’s front

suspension assembly -designated. generally as 12. Al-
though the invention is described within the context of

2 front suspension embodiment it is not so fmjted but is 40

applicable whenever a coil spting is utilized in a vehi-
cle’s suspension. The supporting structure of the vehicle
frame 14, which extends beyond the portion iltustrated,

provides a means for mounting the various components

. of suspension 12. Lower control arm 15 is mounted on 45

the vehicle frame 14 at pivot point 16. Near the out-

‘board end 17 of lower control arm 15 is stad 21 which

extends from ball joint 22. Stud 21 provides a Jower
mount for a steering knuckle (not lustrated) to which a

hub (ot ilustrated) and the vehicle wheel (oot illus- 50

variations in the surface upon which it is traveling, the

suspcnsmncydesdnetomadmpmsandloweroomrol
armlSmmabonlpwotpomtiﬁ

Shock absorber 30 is mounted between the fower 55

contro) arm 15 and vehicle frame 14. Positioned about

shock absosber 30 s coil spring 40. Coil spring 40 ex-

tends between lower control arm 15 and vehicle frame
14. Rotation of lower control arm 15 results in arcuate

mdcfsnockabsorbcr‘pivotmmﬁngpohtzsmdm

spring seat 19. As lower control arm 15 rotates about .

pwotpmntl& ooﬂmg“expmaresuhant
compression.

Posinonedbetweenthebowomendeoﬁﬂofooil

spring 48 and spring seat 19 of fower controf arm 15 is 65

!owersptmgmsnhtorm Positioned between the top
eMoon420fooilspxm340andsprmgsm230fthe

' velncleﬁamel4:suppetsprmgmsulatorll.Upper

4
spnngumlatorﬂmxdcnhcaltolomrspmgmhﬁor
10. Insulators 10 and 11 operate to buffer the reaction

“between coil spring 40 and both the lower control arm

lSandthevehxc!efmmemdurmgsuspensmncychng.

" Referring additionaily to FIG. Z. the spring insnfator
misﬂhsuawdingzmmdemﬂ.lnsulatmmisformd
of a resilient material preferably an elastomer such as
polymopmneandrspomonedbetweenﬁ!ememlcoil
spring 40 and the metal vehicie components consisting
of lower control arm 15 and vehicle frame 14. Insulator
10 includes an elastic annular seat portion 6 having a
seat 2 for engaging coil spring 40. Seat 2 is adapted to
mate with the end coil 41 of coil spring 40. On the

opposite side of annular seat portion 6 from seat 2isbase .

aBaselhsadapwdforposmomngonthelowerconml
arm 1S in the receptive annular channel formed by
spring seat 19 and in the receptive annufar channd
formed by spring seat 23 of frame 14.

Extmdmgfxomthcmnetdmmﬁu.’zofanmﬂarm
portion 6 is a tapered inner annular sleeve 1. Molded in
the radially outer surface of inner annular sleeve 1 are
1ibs 4. Four ribs 4 are positioned such that they exerta.
radiafly outwardly directed force normal to the axis 24
such that an interference resolts between insulator 19
and coil spring 40 when inner -anuular sleeve 1 is in-
setted into spring 40. The interference provides a means
ofmm:ng‘theinsul'atormontheendcoilﬁofooﬂ
spring 40.

Extending from theouterpenplmry ofthemnhr
seat portion 6 of insulator 10 is annuler flange 3. Amnu-

lar flange 3 terminates at outer lip 7. Positioned around -

the inside diameter 50 of outer lip 7 are three tabs 13.
Tabs 13, mcombmauonwnthnbs%pmwdepmm
blymuondfmsulammonooﬂsprmgm
fore, a subassembly comprising coil spring 46, lowmr
spring insv)ator 10 and upper spring insulator 11 is made
which does not become disassembled during normal
handling processes. :
Themsrdedmﬁersoofomuhp1mlmgerthanthe
noma!omdcdiamewrofooi!spmgﬂmmmexs
adapted 10 the assembly of the snspension 12 wherein -

coil spring 40 is compressed when sssembled between =

frame 14 and control arm 15 which results in a radiaily

- outward expansion of the coils of cofl spring 40. There-

fore, outex lip 7 will ot be in full contact with the coil

spring 40 during complete cycle’s of suspension travel
astheoutwardmdm!expmmxsrevemdwhmooﬂ

' spring 40 expands axially.

Extending through anmular seat portion 6 from seat 2

to base 8 are six evenly spaced holes 9. Holes ® permit -

fluid to drain thropgh the insplator away from coil
spring 40 to reduce the corrosiveness of the environ-
ment. Therefore, the annular channel formed through
the oombination of seat 2, inner annular slesve 1 and
annular flange 3 of insufator 10 does not operate s a

ﬁmd!npwhenposmomdontbc!owarendofcod

spring 40. -

Positioned across seat 2 in the anmular chammel -
formed by the combination of seat 2, inpner ammular
sleeve 1 and annular flange 3, between anpular flange 3
and inner sunular sleeve 1 is stop-locator 17. Stop-Joce-

mr 17 operates to radially position insulator 10 on coil -

spring 48, Stop-locator 17 is molded to-extend outside
the outer ﬁameterofannular ﬂangeSprovidingemg
18

'I‘heextenaonofseop-mﬂoumdexheom ‘

diameter of annmlar fiange 3 into tang 18 provides a coil

‘endindicamr_for.mdialhcaﬁonofvinsgmmsom

‘2?
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ﬂxeendoftheeoﬂspmgdﬂmposmvelylocatedwhen
assembled in the vehicle suspension 12, Accurate radial
nocmonofmeemowousptmgaépmvndescomm
vehicie suspension and alignment settings when coil
spiing 45 is assembied Letween e lower control aii 5
15 angd the vebicle frame 14.

What is claimed is:
1. An insulator for positioning between a coil spring’s
&ud coil and mating vehicle JuspEnsion SIrUciure oo -

6

inwardly therefrom, in combination, the seat, the

mnerannuhrsleeveandtheannnlarﬁmgefomﬂng

an annular channel adapted to receive the coil

spring’s end coil; and
u;mrmpomonedacmtheannﬂarcm

and extending radislly outward from the annular

flange providing a radial spring location indicator

ms
4. An issulaior for positioning between a coil spring’s

prising: i0 enfi coil and mating vehicle suspension structure com-

mmnhxautpomonhavmgaseatadapwdmm-
cewcthcsprmg’smdcoil-

an innei anbulal slecve extending rom the anmular
seat portion;

an annular flange extending from the annuiar seat 15
portion, in combination, the seat, the inner annular
sieeve and {he aonalar fange forming an annular
channel adapted to receive the coil spring’s end
SRTay W

a locator stop positioned across the annular channel 20
and extending radiaily outward from the annuiar

fiange providing a radial spring location indicator

tang,
’ 2. An insulator for positioning between a coil spring’s
P end Coit 8T, ﬁaﬁﬁs VEliiclc Suspension SWRCYare oomt- 25
prising:
anannniarseatpomonhavmgaseatadapsedtote-
cavcthespmg’send coil;

AN inmeT annwal sieove catcndmg from (e annular

prsmg: .
an annular seat portion having a plurality of holes

{herethiroagh and & seat adapted to recetve the
spring’s end coil;

an inner azmular sleeve extending from the seat hav-
ing a radially outer surface with a plurality of lon-
gitadinal ribs thereon;

nnannnlar flange exicading from the annular seat
portion termipating at an outer lip which has a
plurality of tabs extending radially inwardly there-
from, in combination, the seat, the imner anmular
sleeve and the annular flange forming an annular
chanrei adapted o réceive the coll spring’s end
coil; and

a locator stop posiioned across the anoular channel
and extending radisily outward from the anmuiar
ﬂangepnmdmgamdulspmglom&mhdwahor
m
A ‘-vammaingmmhofbmhmdsof

seatponmnhavmgamdmﬁyontefsurmcema 30 acoﬂspnngoiavehxdessmpwsionmmuus wiilt

plurality of longitodinal riba thereon;

an annuiar flange extending from the srmular geat
POTON, i SO, LIS 38a%, thi et anGIAr
sleeve and the annuiar flange forming an annuiar
cizume} adapied 0 receive the coil spring’s end 33
coil.and

& 1OCAUT SI0p POSILIOBES ACTOS it anmwial Cliamrel
aud extending radially outward from the ennalar
ﬂmgeprwuhgamdmlsprmgioeaﬂmmdnm

S. Aﬁiﬁs“uﬁwl. 10T POSINGGE, GELWSER & GOil SPIIing §
end coil and mating vehicle suspension structure com-

pnsing: :
an anmuler seat portion having & seat adapted to re-
ceive the spring’s.end coil; 45
Q' an inner annular sleeve extending from the anpular
seat portion having a radially outer surface with a
plurality of longitudinal ribs thereon;
a0 GuIGlar NANES chcnding Tiom e Gulcl PETIpLETy

ofthemnn}xrseatpomontummatmgaxanom S0

lip which has a plurality of tabs extending radislly

55

40

mating surfaces of & veliiclk’s spring seats COMPTHING:

andast:cannuhrseatpomonhavmga plurality of
Toks theretlnough and & seat adapted to receive
* the spiing’s end coil;

2 tapered mmer anuuisr siesve extending from the
.annular seat portion having 2 radially outer surface
with & pluratiy of lougitadinal ribs thereon;

mmﬂmﬂangeem&ﬁgmmemwm

portion terminating at an outer lip which hes a
plmhtyofubsexmndmgradmllymwmdlythuo-
from, m oombination, the seat, the inner annular
sleeve and the annuisr flange forming an annular
channel adapted 10 receive the coil spring’s end

_ cotl; and

a stp-locrtor positioned across the channet and ex-
-tending radially outweard from the annular foxge
providing a tang for indicating the coil spring’s
radial orientation to accurately position an end of
the ool spumg wward an outboard siie of the sus-
pension.
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