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This in ntion telales 1o a toique Iransmitting and/or
encrey absorbing device and s specificitly dirccted to
brakes. clutches and the like.

More particularly, the invertion is direcied 1o the
cnmbinatior. of a sinteted ferrous brake lining or facing
v«ed in conjunctiop with 4 brehe member ncluding a
trahing surfsce formed fron: stevl substenbally free frem
fersite.

An olject of the invention is to produce a vombinastion
of clements for use 1n a4 10°gque HeMmMIILTE and-or ap

nergy absorbing davive wrd paracuistly a brake wherein
the umiformity of opetation s impioved

In varriipg out the sbose ohjest it is a furllher ohject
ol the imvenuon 1o redaz cold Fadal eflect noenicdly pres-
ent 30 aalometive bralon2 svsier s

Turther ohjests anl wdvamizess of the pitseni imen
ton will be opparen: from the odowang desinplion.
sefeienee being had to thy - coompanting Jrawn s wherce
in preferrad embadiments of the prosert imention afe
¢le.rhy shown

In the d.ow.nes

FIC 1w wphoty e o aph ot s s szdtier of o
SAE II0 sleel Jrum shosr 2 alie fo L the strocture,
ard

FIG 2 g5 aphoto mime i 00 oot sevtaon of
SAL Jor el Grnim Bew oot Cadneas of fesnate s the
miaastructuie,

Ruecort {rends in aptomaing ¢emgh and impeonvd 1ol
o ndians hove made roswbin hagd spoad v o
sulemesne schicles, Theso dres®s huive reguiied 'me
provement in braks Jeve Sonsruction 5o Lol o
vehidles muay be stopr:d w iR wos "y diILper even biem
1. heghss wpezds In o Jor e posne thes senditien pos-
sicde, hoavy duny brake e rs nooe s hase Boon dovar-
o which arg metaling e Raeaze cad which wllt s
stand thz hiphtemperatur. condinens whoch prevan in the
brobe dusmp @ stop or sops from kegh spesds Thewr
temperature conditions ate seflionnt ia, in many indan,
c.use charring of noncmic e tvpe hinmnas inelodore o
gitie 13 material. Thes new brale Lining matonad
winh is speciically a unorld dotrons matenal ivctu b
erophite, iy disclosed 1n soine det! oan U S Patenis
2945291 and 2.945.92v. amory othery which sre as-
signed to the assignee of this application. Thow metalig
friction materials have the ahility (o pravide reasoaably
constant coefficicnts of frniction over & wide range of
temperatures and specifically ure capable of maintaining
ths reasopably high coeflicieni of friction at h:2h tempera-
tures whereby the vehicle mas be brought 19 a4 stop with-
oul excessive pedal pressure and wheiein the fiiction mia-
terial remains unharmed duz to ihe rise in lempariiiin

These same matenals. hawever, do not provide Lbe
ulumate in cold pedal operition under nurmal cenditions.
Culd peda) may best be Jefined - a reduction in effcctive-
ness of the drakes aftct o period of inactviry, that s
when the sutomotive vehicle by beon standing idle fon .
period of time, for example, the “rst slop o7 Arst fow
stop, mude requite gronter poofal pressure to brinp the
cir o o stop than do subsequent apeiations of the brakiog
s.«lem.  This condition. whiie pot <crions from a safery
paint of view, is nevertheless, annoying and has wied a
4 deterrent in some cascs, toward the application of me tal-
Jiv brake linings in pleasurc vohicles.
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We have found that cold pedal conditions may be
greatly Jessened by wtilizing a specific combination of
elements in the braking system. Thus, when using a
ferrous metal brake lining such as is disclosed, for ex
ample, in Paient 2,945,291, we have found that the coid
pedal effects are greatly lessened if a brake drum surface
formed from sicel substantially free from ferrite s uced
in combination therewith. Most automotiv: vehicles
made toduy utilize gray cast iron brake drums. The
combination of the metallic I'ninz with the aforementionc!
steel drum reduces the cold pedal eflect in the order of
25¢% whereby much betier and morc uniform operation
is obtained from the braling system.

A typical coid pedal test procedure is 25 follows: th2
linings and drums zre conditioncd by making ten stops ol
14 mile intervals each from 40 miles per hour at a dece!-
eration rate of 10 ft./scc.?.  The vehicle is then parked
for a mipimum of two boure  The cold pedal is then
evalualed by making ten stops st P2 mile ifervals {frem
40 mic per howr at a doscleiatsnotate of o ft /s
wherzin the imitial and fincl line presturces royuired to
mainte.n the speviic docdioratior rociraed chrooo
cuch stop

Lang brele jinings ac disclosed in the sloremen o,
paterd with o standurd cist aren drum condbomt oo 10y
tenith siop of the scheduie teguire! 270 p < tu prantiee
the desoed deceteration Afer the car v o pareod fer
the two hour rest penod frem o forward o, the fst
chelb step ofter the cooliny ff paiace dnint
line roos nse o0 320 padil vhich oy boteonwed A e
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fore s e tagpess Hhe al v o p il 1w
e ofl perend frons s Eeverse stop tho ot oael!t Aty
qured sneisl e pressuie of NS oo TR omo T

termod coid reverse effectivanes .

IT the car iv pathed with o 5o g slap Bfory te
coching prniod and a contvoliyd 1osarse slap s Mady
befare the fisst chook sop. the st cholk 1 requites
initial Jine proocure of 3X° pas o loalso coll It
cold reverwe effectiieness

It witl be notuw that the §v: prossine inresse 10 & i
a specific decclerstion 10 @ap 1. the somic W efiedt o 00
i the immicdiste previons siop wos a torens sicp whoihor
the 1evetse stop was hefere ¢ inler N soolifz o perwe

Thin the difference botween w3 relhe elfecinens
2t 270 psi.oand Sold reserse ofic.s sess at FVS poant
1iIF pein This difterence wel te dovdted By the dros s
crdois krown as harden. ! podot I owcur- or noth Ll
drover when oo doner baok- cut of Lorarhing spais of
then icroguitoa o make o forw ud stop The chonge i
bradereutzui s newed regatdle: - of the cur-pldd.

Th: ome schadule! ot wore naade wvsing Jrums
forme! fiom SAE T80 sice) Al Wl other cond.itose
identizad, 1o this instence ths worm ¢ Tectiveness drop; - !
10 215 psi. the cold forvwrnrd effeciivencss 1o 230 pr.
and the cold reverse eflectiveacss to 28 psi. Thus, the
sies] dumn parrowed the differency belweon the wass:
stop and the cold reverse siep to 3% psi. over the 115
p.s.i. requircd when using a pray ca«t iron drum.

In addition to the improved bruic characteristice. st:ri
has greatly improved temile strengh ovar the wsud gras
cast iron, as is well known.  Further, whan subantizlh
frec from {urrite, the steel has reduced scoring tepdenc.
This is a very important comsideration since froe fer:
such v iv formed in SAF 161D «ee! poodoc,~ marked
scoring 1.ndencies ard s nat us ful in brubing upphications

Steel offers another benefic that js comnzecinlly im
roriant, numely, due to the ircreased slrera™ wver ral
¢t irop the drums moy be ade comside. v Leshiter
with decreasesd will thickness withest saenficoing rega -
nees. 16 shonld be unrderstood that similar res it can
F= oblained using cast Bon drumt hined with the desire!
steed swfave.  Tbus, when th: term drum is used hireon
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the term is sufficiently broad to include any combination
providing the braking surface is substantially free from
ferrile.

In place of SAR 10RD or 1085 stee] any other sicel
which bhas a structure subsiantially free from fenile is
uscful, for example SAE #B660, #9260. Aoy steels
of tbis character may also be used where specific physical
characteristics are desired which may be obtained from
k2 alfoy.

In general, sintered ferrous linings and/or facings hav-
ing 2 sintered ferrous base and including graphite in quan-
titics above 10% with or witheut well-known friction
{ortifving and /or modifving materials, may be used effec-
tively in th: combination.

Anv steel drum having a metallographic structure sub-
stantizlly free from ferrite when used in combination with
a siniered. ferrous brake lining material will oTer im-
proved operational characteristics, particulnly in the cold
pede]l range. Such improvements are eastly noticcuble
by the operator of the vehicle and lessen the diffesence in
pedal pressures required to tring a car o & stop under any
given set of conditions.

1t i~ to be understood that the principles inveived are
cqunily applicable to dise brakes. drum Erodes. ¢lutches
end’er other torque transnutting and ‘or cnergy wbsey b-
irz devices wherein slidine or rubbing enzaczpionl oocars
bot coon the severdl elesmiant of the structure,

W ir the embodimeris of the present inventicn as
heian distiosed, constitute preforred forms, it is to be
undor:tood that other forms might ke adopted,

Woitis Qumed s as follows:

1. A torque transmitting and encrgy ahsorbing device,
Coorining o combinatien: ¢ drivipg anl & drisen mom-
ber wiceren one of sad menibers comprises o sintered for-
rass surface and wherein 1be other of sad members cen-
sist ¢ o stee? suerface subsiantully free from ferrits where-
by the combination of the simered ferrous surface and the
s il &0 21 surface effect urniform tarque trapsmission and 7
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or eperpy absorption over a wide range of operating
temperatures.

2. A torque transmitting device comprising a sigiered
ferrous facing and a mating surface coosisting of stec!
substantiully free from ferrite.

3. A brake for use in an automotive vehicle snd the
like, comprising in combiration; a sintered ferrous brake
lining and a braking sufrface coopernting with said iining.
said braking surface consisting of sieel substantially frec
from ferrite whereby the combination of the sintered fer-
sous linin? and the said steel braking surface effect uni-
form bruking conditions over a wide range of operating
lemperalu:es.

4. A brake for use in an automotive vehicle and the
like, comprising in combinaton; @ sintered ferrous brake
lining und a brake drum for use as a rubbing surfacc
against said lining, said drum having a contacling surfacc
consisting of stecl substantiu)ly free from ferrite whereby
the combinalion of the sintered ferrous lining and the said
stee) braling surface effect uniform brakinz coonditions
over a wide range of operating temperatures,

S. A brake for use in gn automotive vekizle and the
like, compnisiap in comtiration. a sintered ferrous brale
lining and a bru\ing surface cooperating with said lising,
suid braking surfaze comsistrr of SAL 1080 stec) sub-
stantialiy frec from ferrite wherehy the combination of
ssid tintered brake lining and said SAE 1080 sicel braking
surfuze effect uniform brzking condilions over a wide
ranze ol operaiing conditions,
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