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575-2740

Robert E.- Paul, Esquire -
PAUL, REICH & MYERS, P.C.
1411 Walnut Street, Ste. 500
Philadelphia, PA 19102

RE: Interrogatory Answers of Railroad Friction
Product Corporation in the Derrick Case

Dear Bob:

In reviewing the Interrogatory Answers filed on behalf of
Railroad Friction Product Corporation on or about July 30, 1981
which were signed by Ed David who was then counsel for Railroad
Friction Product Corporation we have discovered a few mistakes.
Although I believe that I may have provided you with accurate
information with respect to Cobra brake shoes in the past, I
enclose for your review two patents wherein it is clear that
although composition brake shoes were first patented in 1958,
those particular shoes did not contain asbestos as an ingredient.
The second patent dated June 25, 1968 demonstrates that this was
the first date in which asbestos was used as an ingredient in
Cobra brake shoes.

Thus to the extent that the interrogatory answers state that
asbestos was used as an ingredient in Cobra brake shoes from 1955
to 1980 this should be corrected to 1968 to 1980.




Robert E. Paul, Esguire
April 17, 1297
Page 2

If you would like a formal amendment to the answers, I will
be more than happy to do so.

You will be receiving shortly an Affidavit attached to
Summary Judgments filed on behalf of Westinghouse Air Brake in
your May Group which makes reference to the fact that asbestos
was not an ingredient in Cobra brake shoes or to our knowledge
any brake shoes until 1968.

Althcugh the Federal Register refers to Cobra brakes shoes
made by Manville from 1892 to 1989 it is mistaken to our
knowledge that asbestos was in the Cobra brake shoe before 1968.

Therefore I believe that my client should be dismissed in
the upconming mesothelioma cases because there is no evidence that
any of these plaintiffs worked with or around any asbestos
containing products made by my clients.

We will call Dave Kerr and possibly others as fact witnesses
in these cases if necessary.
~

Very ﬁruly yours,

J"\'\‘
T R

DANIEL J. RYAN, JR.

DJR/smw
Enclosures

philal9/doc#209676
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Chartes L. E. de Gaugue, Ir., Colesbury, aad Ralph T.
Halstead, Somerville, N, J., assigoors to Jobns-Mas-
vitle Carparation, New York, h ‘x I corpor:uon of

New York
Application November 17, 1953, Serial No. 392,764
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Tois iovezton relates to composition brake blocks and:
more partizularly to 1 molded brake blozk of novel com-
position adapted particularly for bralisg beavy nailway
equipment.

This applicatios cootains subjest mauer io common 20
with cop'-‘*; L. S pa\cc. agplization, Charfes L. E.
de Gaugus, Jr., Seriz! Ne. 275,417, filed March 29, 1952,
issued Aur.'s: 10. 1954, u Patent No. 2,686,140, wbi:h
{s a conunuation-is-part of U. S. patent application Serial
No. 217,790, Bled March 27, 1951, and pow abandooed, 2§
whish (& turz wes a conticuzuiondg-pert of U, S. patert °
applizatns Setiz! No 127842, fled November 17, 1949,
212 pow abazdzzsd.

ze of thr cosvestzzil
equipmest is by brile shors of cast iroc applied agaiost 30
the sieei 1rezds of the wheels, whereby a metal-to metal
engagemes: is effested under sufhiaiest applied foree to
effect deselzmation. Compressed air actuated mechanism
is usualiy empicred to forze the brake shoe into braking
enpagrment with the wheel tread. 3

Az alteroative form of raiway brake employs engage.
able rotor and stator disss, x.’:: rotor disss being con-
pected fo the wheely to rolats therewith, acd the stator
diszs being cosnested 1o the siaticgary frame of the equip-
mest. B'ch bloths mzy be affixed 1o the faze of he ¢
sator and appiicd 10 the rotor to eficst decleration.

The brakicg of beavy railway equipment using cast iron
shoes requires applicaton of bigh braking foree to hold
the shoes in braking cootazt wiuth the wheels or rotor
discs, and eficient and effective deceleration develops a ;e
bigh rate of wear for cast iron brake shoes. While the
friction cocfficient of a cast iroo brake shoe is relatively
low and the service life shost. it is notable that the fric.
tiop coeffizient of such shoe remains substantially con-
plan! in eitker dry or wet weather. la other words, the 50
presecce of moisture doey not bave 3 serious adverse
effect oa the braking efficiensy of cast iron shoes.

In copending application Serial No. 279,417, there is
disclosed a molded compoasition brake block baving prop-
ertes adapting it for braking heavy nailway equipment. 5o
Ag specifically disclosed therein, the molded brake block
bas characteristics of high friction Jevel and Jow rate of
wear with a wel-to-dry {riciion coefficient ratio approxi-
malting that of cast iroa. The bieck claimed in that sppli-
tation preferably contains fixed proportions of cast iron 80
parucles, long-wearing organic friction particles, and
staple reinforeing fiber, preferubly asbestos, all in a binder
maltrix comprising an io situ vulcanizad elastomsr matrix.
While the preferred friction element disclosed therein ex.
hibited excellent charactetistics adapting it for use as a
railwey braleblock, it also exhibited one adverse charac-
teristiz in that it had a tendency towards uneven wemng
of the tread of the car wheel.

It is aa object of this invertion to provide 2 moldcd
brale block having alf of the outstanding characizristics
of u“- pres ferred friction element described and claimed in
o7 izatios Sesizl Ne. 279,417, but which does zot zahibit

(1]

- -

ceazs of braling .railway--- -

2

the vndesirable characleristz of uzevezn wear 02 e whes!
tead.

With this object {n view, the inventicc cozsisis of he
improved molded :o'ﬂ,o:'tion brake Blozi whizh s bese.
inafter described and more partizulasly deSasd in tb: ;.
peoded ¢laims.

1a the :ccompmy\ng duwxngs. in which preferred em.
bodiments of the invention are illustrated, and wherein
like reference characters designate like panis:

Fig. | sbows in cross-sectioz a molded compositioz
brake block xhapcd for mounting on an ascuale brake
shoe; °

Fig. 2 is a0 enhr;ed cross-sectional view nLen along
the live 3—2 of the cmbodxmcnz of the inventioz showsx
in Fig. 1;

Fig. 3 is a fragmental perspective view of a3 modifed
metal lath reinforced brake block, with part of the faze
broken away to show & meta] lath reinforcing element in
position; nnd

Fig. 4 is an attempted plan view portrayzl of a wearing
face of the brake block portrased in Fig. 3, thowing wors
portons of an embedded reinforsing lath expos:d.

In that embodiment of the invention which is illusirated
in Figs. | and 2, the numeral 10 designates a molded com-
position brake block of arcuate shape firmly affiaed to, or
molded integral with, a metal shos 12 which is adapted
for operatios by comp-csse. ar afwzting meshanise
(pot showz). It will be understood that the inventoz

is
pot limited as to the shapé of the shoe or blozk, or 25 to
the meass for affixing or anzhering the block fazing 10 the
shoe.

As in the ltoremenuon:d application, the preses: in
vention is direzted 1o a moldad brake bleck of novel com.
position having a high friction coeffizient leve! preferably
spproximating 0.300, as compared to 0.080 for cas: iron
under comparable railway braking conditions. Anothzr
impomm feature of the preseat brake block compasjtion
is that it exhibiis a frictional coeffizieat when wet whizh
is pot substactially less than its dry frisiion coe&isies:.
Thus, for molded brake blocks formsd 1o azcordac:e
with this ioveation the ratio of wet to dry stopping
distapce under the same imitial speed asd briking

. eflectiveness does not usually exceed 1.25. Molded brake

blocks within the wides: composition range herein dis-
closed bave a friction coefficient Jeve! at least triple that
of cast iron uoder high speed braking ccaditions, azd
bave 3 friction coefficient whzn wet whizh is not less thar
75% of the dry friction coefficient.

1t is also a partizular feature of the present brake block
composition that the coefficient of frictior of these blezls
is relatively constzat over the entire range of wheel speeds
during the bralking aclivity; wherea; the coefficient of
friction of cast iron brake shoes increasss preatly as the
wheel speed decrezses.  Accordingly, 3 much smoother
braking sction is obtained when ufilizing brake blocks
{abricated azcording to this invention thin is obiained
when conventional cast iron shoss are empleved; thas is
brake blocks formed in ascordince with this inventioa do
oot cause the typical Jerky stops commonly experienced
with railway equipment using cast iron shoes.

While possessing the afcrementioned characteristizs in
common with the preferred molded friztion elemenis
desaribed in application Serial No, 279.417, brake bletks
formed in accordance with this inveniion possess the
further advantagsous characteristic of mare even veosing
of the whee! tread against whizh they coast. The gt
vention of uneven tread wear is, of course, 2 most de-
sirable characteristic {o the blecks hereinafier described,
and they afso possess a totally uncxpected characreristic
of longer wear life than blocks containing asbestos fiber
as cxemplified in application Serial No. 279417, This
characteristic would be uapexpasted sinze climination of

-
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doce wear 2z the whes tread wouid be expected (o e
ruloooLaiteased +ear oo the other coacusg body, the
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vae =eo.ied raitway brale blocks formed in accord-
ance with the present invention esseatially comprise hard
ferrous meal pacticles, preferably granulated cr chipped
cast irop; lesg-wearing organic {riction particles, such as
commona beavily filled hard vulcanuzed rubber friction
partcles or conveational resinous friction particles such
as granules of cured thermosettng resins as exemplified
by polymeriacd cashew put shell oil; & vulcanized ia situ
hard rubber matrix formed from an clastomer cemposi-
tion containing a relatively large amount of conventional
Bilers and vulcanizing ingredients; and, &s distinguished
from the preferred blocks claimed in applicstion Serial
No. 279,417, a substantial proportion of a stapie organic
reinforcing fiber. Ezamples of staple organic reinforc-
ing fibers whith may be used in accordance with this io-
veotion are celiulose fibers such as wood fiber, cellulose
flock (exemplified by the commercial praduct Solka-floc),
viscose and acetate rayon fiber, cotton fiber, etc.; protein
fibers such as weol, silk, etc; regenerated protein fibers
(e:- g. Vicara); alginate fibers; and systhetic polymeric
fibers such as polyamide fibers {e. g. oylon), polyethylene
eod polyhajoethylens fiters (e. 3. Polythene, Velon, etc.),
polyesier fibers (e. g. Dacron), polytetrahaloethylene
fibers (e. g. Tefien), polyacrylonitrile fibers (e. g. Orlon)
including thermally mcedified acrylonitrile fibers as, for
example, those obrained frem the procedure disclosed in

» e
) |

(Buna GR-S), together with 4-20% by weigh: of the
block of inorganic and orgzaic &lfers and vulianiziag .
grediezts such as sullur, litharge, ZnQ, carsen blach,
barytes, e¢., which rubber matrix may be stiffened wih

§ up ic 6% by weight of the block of a thermosetting resin

suzh as phenolaldehyde or cashew put shell oil resing,
ete.

The characteristics of the composition brake blocls
for railway service formed in accordance with this in-

10 vention primarily result from the presence in the composi.

ticn ¢! bizh proportions of bard cast irom granules or
chips and of the bard vulcanized rubber matrix and iu
noa-ferrous fillers, and organic fiber reinforcement, which
matix has good resistance to heat-softening.” The

15 presence of 25-75% by weight of bard ferrous metal

chiefly in the form of cast iron particles, and 3t least
$0% by volume (75-25% by weight) of non-fervous in-
organic and organic filler and organic binder materials in-
cluding the organic reinforcing fiber and a binder matrix

20 of relatively heat-stable vulcanized rubber, is necessary

to develop a suitably high friction coeffizizni, a satisfac-
tory ratio between the wet and dry braking performance
for beavy duty railroad service, good resistance to gen-
erated heat, even tread wearing characteristics and a long

25 service life. Preferably, the total ferrous metal content

is in the form of cast iron chips, and, when so used, the
iron content will usually pot exceed 65% by .weight.
While a greater percentage may be employed, an increase
in iron chip coatent over 65% does aot resuit in any

the copending application of Irvin Barpeut, Serial No. 30 significant improvement of wet/dry ratio, and slighuy de-

345,682, fled March 30, 1953, etc.

tional characteristics and long service life of the railway
brake blozks formed in accordance with this invention
are due to 1 prooounsed cooperation between the cast
fron particles forming a substaatial proportion thereof
and the bard, tough elasiomer matrix and non-ferrous
inorgasic and organic filler materials incorporated there.
in, conpsidzring the organic fiber and resinous or rubber
friction parizle; as such fillers. The cooperation of these
ingredients lends the block characteristzs of long life
and frictional efficiency, both wet and dry, oot attained
in any molded friction materials beretofore proposed or

- fabricated, nor exhibited by conventiopal cast iron fail-

way brake blocks.

The staple organic reinforcing fiber cooperates with the
organic and inorganic fillers snd elastemer matrix to re-
sult in the extremely desirable characteristic in the block
of less wear on the whes! tread and yet a longer life
whea compared to the prior blocks in 2 manper which
is most noticeable when employing a cellulosic reinforeing
fiber and particularly when using a cellulosic fiber of the
chemically modified weod fiber type, such as that market-
ed under the name Solka-floc. That such staple organic

reinforcing fibers could be used in such molded brake 53

blocks and would leod the bodies such desirable char-
acteristics is totally unexpected, since investigations have
shown that temperatures as high as 1450° F., well above
the destructive temperatures for such fibers, are gegerated
8t the frictica surfaces under service conditions.
Preferably, the railway brake block 10 (Figs. 1 and 2)
formed in accordance with this invention will comprise
spproximately 25-75% by weight of hard ferrous metal,
at least 50% of which is in the form of cast iron chips or
granules 14; 10-50% by weight of long wear {riction
particles 16 comprising either particles of hard vulcanized
rubber containiag, for example, $0-70% by weight of in-

. organic fillers and vulcanizing ingredients, or conven-

tiooal resinous particles as exemplified by granules of
cured theromsetting resins tuch s polymerized cashew
nut shell oil; up to 30%, prelerably 2 ta 10%, staple
ofganic reinforzing fibsr 18; {rom 8~32% of 3 vulcanized
in situ rubber matrix 20 {crmed {rom a composition com-
prising 2-1262 by weight of the block of a natural or syu-

e e Teases the desirable Jong wear life of the block. The
- —-1It is apparent from test fesulE that (e excellent fric-

cast iron particles used in this invention should bave the
characteristics of those defined in Serial No. 275,417,
In order that ths present molded composition brake

33 block bave a high coefficient of friction and lops wear

characteristics, it is preferred that it contain 2 compara-
tively bigh parzentage of long wear friction particles of the
types described in-the aforementioned application.

An alternative form of molded composition brake block

40 may be formed, as illustrated in Figs. 3 and 4 wherein

several layers of expanded steel grid lath 22 or equivalesnt
bard ferrous metal reinforcing fabric are incorporated in
the blozk. While these reinforzing grids obviously com-
prise a part of the total ferrous metal content of these

45 dlecks in which they are incorporated, by far the great-

est part of the ferrous metal will be present in the form

- of cast iron chips. The ferrous metal coatent due to the

grids alone should comprise 0o more than about 15% by
weight of the total block composition.

Whea the hard ferrous metal chips comprise up to
$0% by weight of the block, it will be noted that this
detal content does not exceed on the average 25% by
volume at the exposed wear fice of the block, with the re-
sult that the block develops a much higher coefficient of
friction than, and exhibits a wear life substantially great-
er than, that of & staadard cast iron shoe. In the molded
and cured block the cast iron particles, staple organic
reinforciog fibers and long wear {riction particles are dis-
tributed uaiformly throughont the hard rubber binder
matrix. ln other words, the oganic fiber and long wear
friction partizles may be considered to make up 1 part
of the filler content of the bard rubber, supplemeating
the content of conventionz2l filler and vulcanizing ma-
terials,

Brake blozks of the type Mustrated may be maou-
factured substantially as follows: A suitable molding com-
potition for the blozk is first prepired in accordanze with
the formulas heretofore set forth. After thorouzhly mix-

10 ing the particulate ingredients, the mixture is charged into

a mold of suitable shape. In the event that expanded
metal lath or equivalent metal reinfording fabric is to be
used, layers of such reinforcing fabric are introduced
into the mcld at spaced intervals paralleling the blosk

thetiz rubber such a3 & butadicoe-styrene copolymer 75 face during the operation of charging the mold with the

—-~ M
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without meial resforcing fatric, "the unzured and plastiz -
tlock js deasified,
by sizultaneous apphcauon of high temperature and pres--.
sure. Such curing may, for example, take place under 2
pressure of 2000-5000 (preferably 2500-3000) Ibs. per
square joch at 3 tlemperature equivalent to the temperature

of steam at 90 lbs. pressure.- In this manaer the block .

is molded to Snal dimensions and shape, aad the various

ingredieats -of -the. composmou are strongly: bonded 0

each other to form a strong upitary bloek.& i
The following are cxzmples of various: aolded cnm-

position "brake blocks for use in railway brake systems, .

and their general method of pr:panuon.::h is understood,

of course, that the compositions of, and methads for pro- -

ducing, these blocks are exemphry asdare. not to be
considered to=timit the invention to the parﬁcular com-

positions and om:raung conditions ‘outlined.  Al{ per-

c:augcs indicated in the examples are by weuhx.
. Example 1

- A nilway brake block was prcpucd by Lbaroughly
mixing 3 composition comprising: -~

. Percent
Cast iron chips 32
Hatd rubber {riction particles - : 46
Cellulose fiber (Solka-Floc) 6

Hard rubber matrix
Butadiene-styrene (Buaa GR-S), 3%
Polymermblc cashew put shell oil resin, 2% .

-ee 16

Snlfur 1.4%
Litharge 4.3%
Ziac oxide 3.6%\10%
Carbon black 0.5%

Hexamethylepeteraming ceeeccea 0.2%

and molding said composition to the desired dimensions
with a2 pressuze of approximately 3000 lbs./3q. ia. and at
s temperature of approximately 300° F. Thbe block ex-
bibited a coeflicient of {riction of 0.300 as compared to
0.180 for-a cast iros shoe under the same; bnhng con-
ditions, bad a wet/dry stopping distaace ratio of sub-
stantially 1.0 at high speeds, asd had a wear life spproxi-
mately 3.5 to 4 times that of a standard cast iron railway
block,
Ezample I

A riilway block was prepared in the same manner as
that in Example I from a composition containing:

. Percent
Cast iron chips i3
Hard rubber {riction partcles 47
Thermally modified acrylonitrile fibefeccacecnaces §
Hard rubber matrix 1S

Butzdiene-styrene (Buna GR-S), 3%
Polymerizable cashew nut shell oil resin, 2%

Sulfur 14%
Litharge 43%
Zing oxide 16% |10%
Carbon black 0.5%
Hexzamethylenetetramine «ccncae - 02%

The resultant block exhibited frictional characteristics sub-
stantially similar to those exhibited by the block formed
in accordanse with the preceding example.

‘The invention disclosed herein is not limited o the use
of the butadiene.styrene rubber defined in the above ex-
umples for the heat resistant vuleanized elastomer matrix.
A satsfactory matrix may comprise in place of butadiene.
styrene, naturz! robber or a synthetic rubber of the Buna
N type, i. ¢., butadiene-acrylonitrils. An alternative, but
somewhat less satisfastory, matrix may comprise a poly-
chloroprene such as chlorbutadiene, ot any other heat re-
sistant vuleanized rubber whick will aot pass through an

Arte. filling the mold to predvm -
.-:..-:d depih with tbe plastic molding mixiure, with of’ e

bardened, and cured within the ‘mold _f-

inversion or soflcmng point during: “hedt b1 1rd :::az cure
or in use, - It is preferred to teinforcs Abe vuicaoized :

& aut shell oil type.. -
It will be undemood that the datanls ngcn are (or the
purpose of illustration, 8ot restriction, asd that variations
witbin the spirit of the invention are.inteaded to be in-
cluded in the scope of the pcnded claxms. ’
zo ~ What | claim is: " - =0

. ~1. A .molded. eompommn hnk block'havxng good

-wwet.and dry sfriction chardcteristics -and -3 long service
- life, comprising 25-75% by weight.of bard’ferrous metal 7

18, ticles,® staple orgagic :reinforcing “fiber ‘in “kmount- from

pon-ferrous inorganic and organic filler and orgamc bin-
" der materials including & binder matrix-comprising a
beat ‘resistant hard vulcapized. in situ ’rubbser selected
20 from the group consisting of patural rubber,. polychlor-
butadiene, and butadiene-styrene. a.nd buudxen: -acrylo-
nitrile copolymers,.
. 2. A molded composition brake block baving good
wet and dry {riction characteristics and a loag service
&5 life, comprisiog 25-75% by weight of hard ferrous metal
st least $0% of which is in the form of c2st iron par-
ticles, cellulosic reinforsing fiber in amount from 2 to
30% by wexghl. aod at least 50% by volume of non-
ferrous inorganic and organic fller and organic binder
30 materials including & binder matrix comprising a heat

» Tubber matrix “With Up to 6% by weight of the block . .
‘of a thermosetting resin of the phcaah.aldchydc or c;;b:v. g

at least. $0%- of .which is in the {orm.of .cast iran pare -

“21%0 309%. by weﬂgbt, and at least ‘509 “by -volume of - -

resuunt bard vulcanized in situ rubber selected-from——-

“the group consisting of natural rubker,.polychiorbutadi-
ene, a3od butadiepe-styrene and. butadiene-acrylonitrile
copolymers. -

35 3, A molded composition brake block having good
wet and dry friction charazteristics and 2 long sarvice
lite, comprising 25-75% by weight of hard ferrous metal
at least $0% of which is in the form of cast iron par-
ticles, cellulosic reinforeing fiber ia amount frem 2 to

€0 30% by weight, and at least 50<% by volume of non-
ferrous inorgasic and organic filler and orzanic binder
materials iocluding a bxnd:r matrix comprising & heat
resistant bard vuleanized in situ bu:zdxcnc-nyrenc 20-
polymer synthetic subber. -~

s 4 A molded composition brake block having good
wet and dry f{riction characteristics and a long service
life, comprising 25-75% by weight of bard fzrrous metal
at feast $0%% of which is in the form of cast iron par-
ticles, celiulosic reinforcing fiber in amount from 2 to

50 30% by weight, and at least 5% by volume of non-
ferrous inorganic and organic filler and orgasic binder
materials including a binder matrix comprising a heat
resistagt hard vulcanized in situ natural rubber.

S. A molded composition brake block having good

55 wet and dery friction ‘characteristics and a long service
life comprising 25-75% by weight of bhard ferrous
metal at least 50% of which is in the form of cast iron
particles, staple orgaaic reinforcing fiber in amount from
2 to 305, by ue:ght and at least 50% by volume of

80 noo-ferrous inorgsnic and organic filler and orgacic
binder materials including 2 binder matrix comprisiog
8 beat resistant vulcanized in situ rubber selected from

.. the group coosisting of natural rubber, polychlorbutadi-

— ene and butadiege-styrene and butadiene.acrylonitrile co-

85 polymers, said binder matrix coataining up t¢ 6% by
weight of the block of & thermosetting rosia stiffcper.

6. A molded composition brake block having good
wet and dry friction characteristics and a long service
life, comprising 25-75% by weight of hard ferrous metal

70 at least S0 of which is in the form of cast iron par-
ticles, cellulosic reinforcing fiber in amount from 2 to
30% by weight, and at least 50% by volume of zon-
ferrous inorganic and organic filler and orgzm: bindes
materials fncludiag a binder matrix comprisisg 3 beat

9§ tesistant vulcanized in sity rubber selected from the group

. —
o I
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ecasisneg of zawral rubber, polyckiorbuta
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sa:d bisler matrix containing up lo 6% by weight of
the biock of 3 thermosetting resin stifieger. ™ = 2
7. A moided composition brake block baving good &
wet acd dry friction characteristics and a long service
life, comprising 2 35-75% by weight of hard ferrous
metal at least 505 of which is in the form of cast iron
particles, cellulosic' reinforcing fiber in amount from 2
o 30% by weight, and ‘at least 0% by.volume: of on- .10

ferrous inorganic’ and .organic filler and ‘orgaaic-binder: -

materials including 2 binder. mauwix comprising’ a -heat’
resistant bard vulcanized in situ .butadiepe-styrene..co-

polymer synthetic-rubber, said binder matrix containing...>.

up to 6% by weight of the block of a thermosetling resin 15
stiffener. Tt VTR TET .
8. A molded ¢Bmposition brake block having ‘good -

wet and dry {riction characteristics and a Jong- service
life, comprising 25-715% by weight of hard ferrous metal .
at least 50% of which is in the form of cast iron par- 20
ticles, cellulosic reinforcing fiber in amount from 2 to

.30% by weight, and at least 50% by volume of non-

ferrous inorganic and organic filler and organic binder
taterials including a binder matrix comprising a heat
resistant hard vulcanized in situ patural rubber, said 25
binder matrix containing up to 6% by weight of the block
of 1 thermosetting resin stifiener.

9. A molded composition brake block baving good
wet and dry friction characteristics and a long service
life, comprising 25-75%: by weight of bard ferrous metal 30

ticles, from 10-60% by weight of long wearing organic
frictioz parniicles, staple organic reinforcing fiber is
amount from 2 to 30% by weight, and from 8-32%"
of a tinder matrix comprising the in situ vulcanization 35
product of a composition comprising a rubber selected
from the group consisting of & natural rubber, poly.
chlorbutadiens and butadiepe-sryrene and butadiene.
acrylonitrile copolymers and a bigh proportion of in-
organic fillers and vulcanizing ingredients. 40

10. A molded composition brake block baving good
wet and dry friction characteristics snd a long service
life, comprising 25-75% by weight of bard-ferrous metal
at least 50% of which is in the form of cast iron par- °
ticles, from 10-60% by weight of lopg wearing organic 45
friction particles, cellulosic reinforcing fiber in amount
from 2 to 30% by weight, and from 8-32% of a binder
mauix comprising the in situ vuleanization product of
a compcsition comprising s rubber selected from the
group consisting of a patural rubber, polychlorbutadiene 50
and butadienc-styrene and butadienc.acryloniteile co-
polymers and a bigh proportion of inorganic fillers and -
vulcanizing ingredients.

11. A molded composition brake block having good
wet and dry fricion characteristics and a Jong service 55
life, comprising 25-75% by weight of 8 hard f{errous
metal at feast S0% of which is in the form of cast iron
parucles, from 10-60% by weight of long wearing or-
ganic friction particles, thermally medified acrylonitrile
teinforcing fider in amount frem 2 to 30% by weight, €0
aod from 8-32% of a binder matrix comprising the
in situ vulcanization product of a composition compris-
ing a rubder sclected from the group consisting of a
natural rubber, pelychlorbutadiene and butadiene-styrene

pordon of inorganic fillers and vulcanizing ingredients.

12. A molded composition brake bleck baving good.
wet and dry friction characteristics and a long service
life, compricing 25-75% by weight of hard ferrous metal
3t lexst 50% of which is io the form of cast iron par- T0
ticles, from 10-60% by weight of long wearing organic
fricticn punticles, celtviosic reinforziag fiter in amount
from 2 10 305 Sy weisht, end {rom 8-32% of a binder
msirix comprising the in situ vuleanization product of
2 compasition comprising a butadicas-styrene copolymer 73

< N :— ; Sawl 8
ditae Tand -

.232 styrese aod butadiene-acrylonitrile copolymers,:. . ingredients. S SIS e e :
" 13, A molded composition brake block haviog pood :
. wet and dry friction characteristics and a long- service

and a bigh'p}bboﬁién "o! inorgazic ﬁ:lc_r; .anc;vx_:l,cmi;ing

life, comprising 25-73% by weight of hard {errous metal
at least $0% of which is io the form of cast iron par.
ticles, from 10-60% by weight of long wearing orpanic
friction particles, cellulosic reinfercing fiber in amount -

. from 2 to 30%- by weight, 8ad {rom 8-32% of i binder .. -

matrix comprising the in situ vuleanization product~of -~ -

.a composition comprising a.2atural  rubber and 2 high ,
:proportion of inorganic fillers and vulcanizing ingredients.~-

. -"14, A molded composition brake block baving.good

*wet apd -dry friction :characteristics and a Joog service »: - -
life, comprising 25-75% by weight of bard ferrous metat f‘

at least 50% of which is in the form of cast iron par-
ticles, from 10-60%- by weight of long wearing organic

"friction particles,” staple -organic reinforcing fiber in
* amount from 2 to 30% by weight, and from &-32% of

a binder matrix comprising the in situ vulcanization
product of a composition comprising & rubber sefected
from -the group coasisting of & patural rubber, poly-
chlorbutadiene . and butadiene-styrene and butadiene-
acrylonitrile copolymers and a bigh proportion of in-
organic fillers and vulcanizing ingredients, said binder
matrix containing up t0 67 by weight of the block of
a thermosettivg resin stiffener. i
15. A molded composition brake block having good
wet and dry friction characteristics and a long service
life, comprising 25~75% by weight of hard ferrous metal

AL least 50% of which is_in_the form_of castiron-par-———at least $0% of which is-in the form of cast irom par- - - —--

ticles, from 10-60%% by weight of long wearing organic
{riction particles, cellulosic reinforcing fiber in amount
from 2 to 30% by weight, and from 8-32% of a binder
matrix comprising the in siws vulcanization product of
2 compotition comprising 8 rubber selected from the
group consisting of a patural rubber, polychlorbutadiene
and butadiene.styrene and butadiene.acrylonitrile co-
polymers and a high proporticn of inorganic fillers and
vulcagizing ipgredients, said binder matrix containing
up to 6% by weight of the block of a thermosetting resin
stiffener. .

16. A molded composition brake block baving zopd
wet and dry friction characteristics and a long service
life, comprising 25-75% by weight of hard {errous metal
at Jeast 0% of which is in the form of cast iron par-

ticles, from 10-60% by weight of long wearing or:agic )'
friction particles, theemally modified scrylonitrile rein-

forcing fiber in amount from 2 to 30% by weight, and .
from 8-32% of a binder matrix comprising the in situ 2

vulcanization product of a composition comprising a
rubber selected from the group consisting of a natural
rubber, polychlorbutadiene and butadiene-styrene sad
butadiene-acrylositrile copolymers and a high propor-
tioa of inorganic fillers asd vulcanizing ingredients, said
binder matrix containing up to 6% by weight of the block
of a thermosetting resin stiffeaer.

17. A molded composition brake block having good
wet and dry friction cbaracteristics and a long service
life, comprising 25-75% by weight of hard ferrous metal
at least 505 of which is in the form of cast iron par-
ticles, from 10-60% by weight of long wearing organic
friction particles, cellufosie reinforcing fiber in amount

"“from 2 to 309 by weight, and from 8-32°% of a binder
sod butadiene-acrylonitrile copolymers and a high pro- G5

matrix comprising the in situ vuleanization product of
& compasition comprising & butadiene-styrene copolymer
and a high proportion of inorganic fillers and vulsanizing
ingredicnts, said binder matrix containing up to 6% by
weight of the block of a thermosetiing resin stiffencr.
18. A moidsd composition brake block having good
wet and dry [riction characteristics and a loag service
life, comprising 25~75% by weight of hard ferrous metal
at least $0% of which is in the form of cast iron par-
tcles, from 10-60% by weight of long wearing organic
{riction particles, cellulosic reinforcing fiter in amount

. ; /7~/'[
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from 2 16 30% by wcx;ht. a0d from 2225 , of a bmd:r :2_

malrx comprising the in situ vuicamzation product of -
& composition comprising a natural rubber and a high

proporuen of | morgamc fillers and vulcanizing ingredients, -
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23 A moldcd camposmon brake block ‘m ing gcod

wel and dry friction characteristics and a long servize life, S
comprising 25-75% by wei 1 of bard ferrous netal at

least $0%-of which is io the form of cast iron particles,

said binder matrix containing up to 6% by weight of +§ (rom 10-63% by weight of long wearing organic {riction

the block of & thcrmoscuxng resin stiffener.

19. A molded composition brake block h:vmg good
wet and dry friction characteristics and a long service
life, comprising 25-75% by weight of hard fertous metal
at least 0%
ticles, from 10-60% by weight of loog wearing organic:..
friction particies, staple organic reinforcing ;fiber “in °
amouat frarm 2 to 30% by wmght. and from’ 8—32%
of a binder matrix compnsmx /c in situ .vulcanization: -

acrylonitrile copolymers and & high proportion of inor-
gaoic fillers and vulcanizing ingredients, said block-being

of which is in the form of cast iron. pa.r- 10 mer and & bigh ;proportion of mor:amc ﬁll:rs

partizles, cellulosic reinforcing fiber in amount from 2
to 30% by weight, and from 8-32% by weight of a binder
matrix comprum: lhe in situ vulcanization product of a
compositios comprising & butadiene-acrylanitrile gopoly-

cxmzmz ingredients. sl I

from-10-60% by weight of long wemng organic friction
particles, cellulasis reinforzing fiber in amount frem 2
to 30% by wezght. sod from 8-21% of a binder matrix
comprmng the in situ vulcanization product of a com-

gexuforced with 8 bard ferrous metal grid sheet disposed 20 position. compnsmx butadxene-acrylonunle copolymer

spaced relation substantially parulel to !he (ncuon
{t:c of the element. :

20. A molded composition brake block havmz good
wet and dry {riction characteristics and a foog service
life, comprising 25-75%
metal at least 50% of which is in the form of cast iron
particles, from 10-60% by weight of long wearing or-
ganic friction particles, cellulosic reinforcing fiber in
smount from 2 to 309 by wci;hx. and from 8-32%

aod a high proportion of xnorgzmc fillers and vulcaniz.

ing ingredients, said-binder matrix coorzining up to 6%

by weight of the block of a thermosetting resin siifeger.
25. A molded composition brake block baving good

by weight of hard ferrous 25 wet and dry friction characteristics and 2 long service

life, comprising approximately 329 by weight of cast
iron chips, approximately 46% by weight of hard rubter
friction particles, approximately 6% of czllulesic rein.
tor:ing ﬁber. and approximalely 16% of a binder maturix

of a binder matrix compnsmg the in situ vulcanpization 30 comprxsxnz the io situ vulzanization product of a composx-

product of 3 composition_comprisiog A rubber selected __tion.comprising rubber.celested from the group ceasisting -

from the z-roup consisting of a natural rubber, poly-
chlorbutadiens and butadiene.styrene and butadiene-
acrylonitrile copolymers and a bigh proporticn of in-
organic fillers and vulcanizing ingredieats, said. binder
matix contzining up to 6% by weight of the block of
a thermoss=ttag resin stiffener, and said block being re-
infcrced with a bard ferrous metal grid sheet disposed
in spaced relation substantially paralle] to the. friction
face of the element.

21. A moldsd composition brake bdlock baving good
wet and dry friction characteristics and a long service
life, comprising 25-75% by weight of hard ferrous metal
at least 505 of whizh is in the form of cast iron particles,
cellulotic reinforcing fiber in amount from 2 to 30%
by weight, and at Jeast 50% by volume of pon-ferrous
fnorgasic and orgapic fller and organic binder materials
includiog a binder matrix comprising a heat resistant

hard vulcanized in situ butadiene-acrylonitrile eopolymer -
50 compmmz the in situ vulcanizatics product of a compo-

fyothetic rubber.
22. A molded composition brake block having good

" wet and dry friction charazteristics and a long service.

life, comprising 25-75% by weight of hard ferrous metal
at lca.st 50% of which is in the form of cast iron particles,
cellulosic reiaforcing fiber in amount from 2 to 30% by
vexght. and at least 50% by volume of non.ferrous in-
organic and organic filler and organic binder materials
Including 2 binder matrix comprising & heat resistant bard
vuleanized in sity butadiene-acrylonirrile copolymer sya.
thetic rubber, said binder matrix containing up to 6% by
weigbt of the block of a thermoseiting resin stiffener.

of a natural rubber, polychlorbutadiene, butadiene-styrene
.and butadiensz-asrylonitrile copolymers, and a bigh pro-
portion of inorganic filers and vulcanizing ingredients.
26. A molded composition brake block having good
wet and dry friction characteristics and a long service
life, comprising approximataly 32% by weight of cast
iron chips, approximately 46% by weight of hard rubber
fristion particles, approximately 6% of cellulosic rein-

40 for.mg fiber, and approximnely 16% of a binder matrix

compmmg the in sity vulcanization product of a compo-
sition compmmg patural rubber and a high proportion
of inorganic fillers and vulcanization ingredients.

27. A molded composition brake block having good

45 wet and dey friction characteristizs and a loang service life,

comprising approximately 32% by weight of cast iron
chips, approximately 46% by weight of hard rubber fris-
tion particles, :pproximuely 6% of cellulosic reinforc.
ing ﬁber. and a;proxnmuely 16% of a binder matrix

sition comprumg Y buudx:n--sryrene copolymer and a
high proportion of inorganic fillers and vulcanizaticn in-
predients, 1aid binder matrix containing approximately 2%
by weight of the blozk of thermosatiing resin stiflener.
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UNITED STATES PATENTS

2,460,367 Sharpe Feb. i, 1949
2,663,693 Hess et all oo Dec. 22, 1953
2,673,146 Kuzmick etal. eooaa oo Mar, 23, 1954
2,686,140

De Gaugue eeecaacmmaa.. Aug, 30, 1954

~.24." A molded compouuon bnk: blocL havmg good .
~wet and dry friction characteristics and a long service life,
“comprising: 25-75% by weight of hard-ferrous metal at
product of a compasition comprisiog .a rubber selected 15 least 0% of which is in the form of cast iron particles,
from the group consisting ‘of a natural- rubber, paly- -
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ABSTRACT O TIIC DISCLOSURDL

A heavy duiy brake blesl convpositicn coataining hurd
ferraus maztal parusles, non-ferrous noreanic and m«-n"
2 bimlor miinia corinrising o hest

fulee 1 g haligonuicd Lunnd rubnr

FCRIaiing, VLS

CROSS-RTFIRENCE TCO Ri:LATED APFLICATION
This :,,-,‘E.: et o2 eemusUALOL InerIrt grdlilalion
of my ceml U arentare tanon Sen P\o 1861835,

‘v -

Framm atee v o € ey T

bAZKILIUND €7 THD N

VENTION

May 28, 1962, This applicatios Jan. 27, 1967, Ser, -

2

of tis iavenien Wio these of tSe Puremi: N2 !
and Ne 2NN Ta nenally comimns Lo e
o 728% b owazly of hatd fassou: nicn it b .
of whizh is 0 the form of 2astiren prrtizics tasetisr vtk
-at Jeast 507 by volume of non-ferrguc m:\n:m:: and
. orgaris filler and the organis binder, T4t cifzstne bimJor
. seetenis of this invention gonsist of halogenated buty] rus-
"ber clastomners containing 3 halogen comprising chiosine

“and/or bromine such as chlorobutyl rubber and brome-

10 butyl rubbker. The prclc.’rcd rubber marterial, p x‘mar‘"
due to it su-p:nor molding charastenstics, consisis of a
cldozabaiyl rusber or elasiowmens poruivlens isop-one
topci mer comaining abert 11 10 1.3% of rezztne chie-
n‘n: and procuced pursuart to the disslosure of U.S, Lot

15 ters Patent No, 2,944.57¢.

Objects and advuntagss of this improved compasition
for brale blozks or eleaicnis of this iniention compsi
preater blulk or elenient werw life of v to abewl thre:
timas greuier than prior con posilions withour an iasreste
in wear of the coorerzting brakang surface of the wheoel
tread or brale drum, and l"l‘.,-ﬂ-\td hirter znd mo:e un:-
forms f{riction prorx..ies aleny with cood wer an? Jony
friztionzitlarazisnistizs compurnsle 1o naine broic Bloshe
Aliheagh: thais atiributes ate preserns

.
>

Thit inveniiye 1ol TSR coinpotiton braie
blacks, ans more prriiiiag ~rmoed Aoy brale
blazh comypoinions cf g gencti pe distlsasd end
cluimed in U S. Letters Patent No. 2.656,140 and Ne.
2.861,962 weizh are peeulisthy ademzbie for benling
heovy ce-ipr o= s2ih 2y 1ol ruiting S1est,

Paicnis Nov 2000 330 and NoL 2841964 ate eonsaired
with 2 new cerce~: ir rutltazd br. .c tlorhs, 2 unigue
combinutizg of coititon paraise pal orrorir contiiivLnt

andig w2l Bl .P-"" ressess of the given cus.
posui.:'\t wWiln provics Jizilel ‘.;. irrarved zdairiagss
inzluding enkanzzd .“:;,..'.; »d frizten propertics with
bowh lemzes Ylath o fnishian clcr'cr.. zrd wWheet licad ot
drum wesr over the lo'- viiiized soitd cast iron brske
ble<ks for raiicoad sppliriuca.

This investion comprisss the diszovery of a new coin.
position f{or radirond bruke biosis of the pensral ty pc
and/or genesz! comprnsnie descrived in Patenis No. 2.-
685,140 «nd-or ".861 S64, which restilts in fusiher
maurhed enhanzements and improvements of certzin basic
progertics of the former composivo. brzke histiv of
cither of the said paients. In prrticsiar, the modifics and
improved camposition brake blotks of this invenliza,
primarily attributable 1o and constituting 2 new and en-
hancing binder phase or matrix, exhidbit generul averall
propertics at laast cquivalent 1o those of the priog art
as repreeenidd by the aforzmceniionsd paients snd de-
cidadly improved progarucs compniang a subadeaiiaily ine
crcasad vear hfe. mote uniforis und gre1sr fiactiop ¢iar-
actetittics, and the 1ednstion of loud andur disagicesble
noisce during or resulting fiem brakias which ic of con-
sidcroble importance in Rassenger sonvise, pariiculacdy
N sabway of intcruiban posssnger sirvice woereir slors
are frequent and thie noise of braking confined or ven-
ceatraied by the smbiznt conditions.

SULIMARY GF THE INVIWTION

Ta pensred, this invenlion compiscs mproved comyai-
tion & uke bl.:-L\ of tnc ranmie gencrul conwrusuca atd
camwsatinens as those of Patents Mo, 2.626.140 ard 1S
2,861,564 contrining o Linder phase OF matria cousjiris
iny helogeaosd busl rubror, or mare prosisely & huae
geraed clnsiomer pradudd by Coprltmttin ton of ivo-
hunvicne wuh 1zhatnely smelt amaaris of isepren? a1 jow
temperaiures The balerze of the friction comrruinen

23 17y &Feud, 10eY are midd procnLt
sadiions of up te 15L mup k. uo co =
pasitien brale biosks or eloments’of 1= aventiun ¢
not emit or produre tyrical of chiran ::,-"- brating
saussls or the ke diaxgrecabie noise ard visrations warn

20 ceaizating and/or coiapitssed upon ke cooperating
e ::. tread or brake drum surfase,

Trs iLbave and cihar off ard advantaze: of ipe
xr..;'w*' COMIPILION O nEW bx...s L SN LY
venion wili eedoaie more apparent in the hereinzfiter do-

35 tuiled daazription and d.’z\\i:’.; u\'c'cz: thie FIGS. | acd
2 illusirate comparable rct:x.....:;:.-. refes Or Char.ilse
istics vpun braking frem apeads of 100 milay it hoor
and 49 miics par hour with braie b.-.:‘ of tni: innens
tion and with the p.’:{cncd and commgicial compasiicn

40 brake blosks of tha pricr ast consisiing of the prozust

of Exumple 1 of Patent No. 2,861,954, FIG. 3 com-
pritz; a groph illustrating the relaiive wenr rares of the
camposition of Eaunigle I of this invention with that of

Example I of Patent Ne. 2.8¢31.964 constiiviing 2 mie.

45 ferr=d, commercial prodest of the prior art, Al braiung

conditions were the sume snd the abscissa anis denotes
spaed and the ordinate anis the raie of wear in cubis
iashas in logarithmic scule.

. DESCRIPTION OF PREFERRED EMBODIMENTS

L AL
Ti:e composition brake block products of this invention
are predused by utilizing hulogerated butyl tubbers of the
typas specified in amousnt of about £ 1o 12 and prof-
eraily abnat 6 10 10% by weizht of ths overst Bl
35 wish are velognized of eured in Miiu wih curing agenti.
Gllzrs, ets. tc form the boading phase or sysicn con-
tlituging am ensempasting matrix for othar componinis.
The overall bind2r systems or phuses include alons v#th
tie tudbber appron vmately 2 10 20% by weizhs of the
606 Wock of inorpanic znd orzinic fillers and \-uL-rmn- m-
gredients siich as sulfur, or tetramethy lthiurzm dns.:lﬁ
or p"l)mexh\-lo' phcnol resin ©f other apt euring cren:
LRI Jemoexide, zing onide, carbon Bl besvice c':
¢ 9dd ERSUIIDN D Mallia ah e

R ....-.: ol L\."-u.-‘.
by weizht af the totz! blazl. And 4 addiion

ol je.

[/ SRR .17
to tie fendamerntal halogenated Pt rehber in the evecis
ants, these hrale Rlochs may 2w intlude other

er cgmoeositions in the binder syuem sueh as bund
e fr coepatble butndienesstyrens pulher and cthor
0 Lenepaiille clavtomers \When combinad wauh other rub

~r elavomars, the Rulieenaiad ki nubher of the
=1 . of thi nvenlidn inusl consic of ut leas 27 by




Waighl o iDr Shit il Doy ardane tovs! rubber binder
conipoment sAacsdd et excedd atcul 1870 by waiziv of
the bicea

The meinod or means of producing and/or molding
the suc-cct trabe Bodas of this invenuion are not unline
thase ¢f ine {orezsing meationed patents and are pursuant
to established runter compounding and biui.e bloch manu.
facturing procedures and lfechriques. For eaampie. the
rubber comporent with the fillers and/or. vulcamzars and
the like are blended on a rubber mill and cut back vith

- a suitable soivent such as gasoline to form a urifern: and
workable fluid-lil.e consistency whereupon the other con-
stituents are combincd and blended .therescith. . The ad-
mixturc of the complete formulation is then formed into
small parlicles or pellets which are dricd at'a r:l:ui\-cly
low temperatute if ncc:s&rr) to proviue a convenient and
handlcabic purticulate {urnish for molding, The material
is then molded at high pressures and elevated tempera.
tures, c.g.. about 2000-5000 p.s.i. and. 300-400* F,, to
shape and integrate the brake block article whereupon it
is baiked at an appropriate temperature, e.2., aboui 250-
400° F.. 10 compicte the cure or vulcanizenon.

Malds2 compasition bruhs biochs of o formulation in
accordance with this invention, viz. composition brake
blocks such as penerally disclosed in Patent No. 2,656,140
andsor No. 2.501.96<, But comprising taerein a vulcens
ized in atu halogsnsied sunnl rubber 0 aniount of at leust
about 2 up 1o abowt 129 by wazdt of the product
sclected from the group consisting of chlarohatyl rebber,

————————-and-bromobutyi rukter, or.mvres t.ereof, enhitit im-

- priate Hideatifizd

E xe'npl.xr} brake biocks ccmpm.'; the heeoim.foer
given {ormulations were preparcd as. fo{!cw Tie aprioe
halogenated ~butyl rubber cemrancaly
were combined on a rubber mill with the given piopar:
tions of a conventional curing agent comprising eiti,or sui.
fur ar tetramethy lthivram disulfide or polymethyiolphanal
resin accelerators, stearic acid, zinc oxide or the liac ap-
propriatc Tubber compounding constituents given. Tre re-

- sultant compounded rubber sheet.was chnppcd and tuni.
~bled with gasoline until a smooth, consistent cement was
-formed which was placed ina sxgm1-bladc mixer aad com-

< bined- with the balance of the ‘constitucnts of the pat-
- & dicular #f{ormulation producxng i, -dough-like extrudzble
“mass..Upon pc}l»tmg the mixture, or chofping or slicing™

25

‘the ‘material into small bodies, the parllclcs thereof were

thoroughly dricd at a temperature just under about 130°
F. to provide a convenicat particulute {urnish for churz-

‘ing and molding in comprcssion typs moids such as are

frequently utilized in the production of compesition
blosks. The dried pellcts were compression molccd for a
petiod of about ! hour at mold temperatures of aporoai-
mately 300° F. and unit 'cnmprc.&xi‘.'c loads of approxi-
mately 3000 pounds per square insh. Upoa removid from
the mold, the resulting shapsd and cansolidited brale
blacks were subjccted to an after-bake of about 12 hburs
at approximately 500° F. to complets the vulennization or
cure.

In each of the hereinafter examples the compasition is
given in percentages based vpon weight. and additicnal-

proved hizher and more uniform fricticnal charasteristics,
sicnifizently greater wear resistance or servize jife without
a commensurate indreasad rate of wear or reduced sorvice
life on the cooperatiag or brale contacting wheel tread,
brake drum or othsr contacting brake surfaze, and ex-
ceptionally quiet braking properties without incurring ad-
verse qualities of materially dinsinishing other esszntial
properties of comparable prior art products. As is ape
parent these improved properties render such a braks
block particularly advantagecus and useful in high speed
passenger service and on subway and interurkan service
systems. -

The organic friction particles and thermosetting resin
stiffener referred to throughout this specification comprise
conventional frictional material constituents such as de-
scribed and illustrated in Patents Nos. 2,865,140 and
2,861,964, and relzated prior art. For example, the organic
friction particlss may comprise common heavily filled,
hard, prevulcanized rubber friction particles, or convens
tional resinous friction particies such as granules of cured
thermosetting resins as excmpllﬁcd by polymerized ca-
shew nut shell oil. Such organic friction particles are
preferably included in amouats of f{rom approximately
10 to 60% by weight of the composition and typically
in amount of about 40 to 50%. And the rubber matrix or
binder phase can be stiffened with up to about 6% by
weicht of the overall block with a thermosctiing resin
such as phenolic resins, polymethylol phenol resins or
halogenated butyl éompatible resins, The friction pare
ticles of the herenzfier specific examples consist of the
heavily filled hard vuleanized-rubber varicty of a com-
position zpproximating that illustrated in Patent No. 2,
686.140. The compositions also preferably incinde tein-
forcing fiber in amounts up to approaimately 30% by
weight of the composition.

The following examples illustrate suitable and preferred
railrozd brake block compositions including various halo.
genated butyl rubbers in accordance with this inveation,
1t ic 10 be vrdereenad that the manufastaring or process-
ing means and techniques, and the partictlar constitucnts

40
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of the illustrated trahe blocks, otker thun the novel haio.

genated butyl clastomer bindars, are exempiziy and o7
not to be comsidered to limit this inventiun to any specific
product, formulution, ar composition recited in the here.
inalter examples.
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ly in some cases by parts by weight, or percent by volume.

EXAMPLE

Ptrcert Pasie ApDous.
by wt. by wi, Tui
pAree st
Chlarebutyl rubkber (Enjay HT-
1Vod caereeeane sovsmsernerenrnans 1.62 Iy ]
Acculsestor. ty rametiy tbigram die
sulfid: T ds”) 0.0 1 1
Acculerazer. huwl..u\' dirutfide
(ANIE ) eroedonnnannn ceacsaan .. 0.0% i 1
Fiearie smd.. 0.0 1 1
Zite cadea. ... 0.33 $ i
Carbun black., fuwdered. . ¢ 5 w ¢
Cawt ron chips (ubsisuiially 100-
0 MAEN) L teeiiacocennsraienccren 30.80 o (33
Fricting pasiicies (hard, beactly
fillnd, ruileanired rudber)......... 45.89 A1 Y
Cellulose 808 cecnan.. resesssasanes . W et RN
b T £ | O PR 103,00 132

EXJAMPLE IT
Percent by weight
Chlorobuty! rubter (Egjay MD~551) ccaccaaa. 7,57

Sulfur R ———n— 0.18
Accelerator, tellurium dicthyldithiocarbamate
(*Telluraz") ceceececccncsccacacaccaeea-aa 008
Accelerator, benzothiazy! disvlfide ("Altax™) ... 0.08
Stearic acid -- 0.08
Zinc oxide ceeeemae 075

Carbon black, powdered vcccmcacccccccneeec.  4.60
Cast iron chips (substantially 100-200 mesh) .. 30.33
Friction particles (hard, beavily filled,

vulcanized rUDDEr) mocmcecmecccmcaeccceana 4850
Cellulose 108 cccmccaccaaa —cecec—a- cmeieceeww 186
* Total ... mmememmecemacccacecane wee. 1CG0LO0
EXAMPLE 111
Percent by weight
Bromcoutyl rubber (Hyear 2202) oo _ 2.57
SUlfur coeccncccccccccmmcaa ceecmmeemm————— 0.1%
Accelerator, !cllunum dicthyvidithiocarbamate
(“Tellutie™) cmcaceen ceeccmeccaamcarenn eos
Accelerator, benzoihiazyl disuliids (“altaa™) :- 008
Steatic a3id ceeemmceneen ceccecsmmmrcacanan 0.0
7in2 ONIUS emcevoomeman meeeeeccmmemamasanae 0.75
Carhon black, powdered coee ccccacecomaacaaa. 460

Cast hon ch:ps (rubstntiztly 100-200 mwh) PR ¥ M X




’

4

ENAMUTLT 1
Frictson particles (bard, beavily filled,

Coulitue sl

vuleartzed TUBDEI) wonmrccecmcccnemcma——e 48.50
Ceilulose 08 vmmmmaaae e mcemmmeeammm—m—— 7.86
Total ceeeas e cemmmeemacaac—————— . 100.00

EXAMPLE IV

” Percent by weight

Chlorobutyl rubber (Epjay MD-551)cooccaaae.. 850
SUHUS vecmeeceecmcimccacacranmcsemccammm— 020

Accelerator, tellurium diethyldithiocarbamate - -

(*Telurac") ... ——— wae 0. 1‘0 l

Accelerator, benzothiaryl dtsulﬁdc ("Altax”") ... 0.10 -
Stearic 3€id womcacoaaa eevmcecomanmmanamawe 010
Zine 0308 moceaaen mmcnocevemnmeneeenee  3.00
Carboa black, poudered cemceammun—. coemeuna 500
Cast irag chips (substzntially 100-200 mesh) ... 30.00
Friction particles (bard, beavily filled,
vutcacized rubber) o eciecaccmecnceas ceee 4300
Ashettos fib2r v caec e ceeccmeem————— .-~ 12,00
151 mcmemaaemewe 100.00
FNXAMPLE V
Petcent Pucis
by wi Ly ug

v HT -1 e
2SIV T RS A S

m

- -'330110

5

15

20

"Girestly proportional to fiiciiiual characterisiizs, it is

25

lh l given in Examiple 1 of Patent No. 2861564 va tail
road rolling stock uander substantially identizal service
load and troking conditions were of supcrior wear life,
comp:rable wet-to-dry friction ratios and of improved
-and miore uniform {ricticn or retarding qualiies.

1A number of dey.stops and weot stors made from 40 .
vn-xlcs -per bour estublished the wet-to-dry friction ratio -7
of the xmproved composition brake blocks to be 1,123~
+“which is comparable {0 the typizal ratios ot 1.25 for the _ -

.said prior commercial produsis.

v

of the composmon of Example 1l.above and the brake
.blozks of ths composmon of Example 1 of Putent No.
2,561,954 are pives for stops made fram speeds of 103
miles per hour and 40 miles per hour in FIG. | and FIG.
2 of ke drawing, the curves produced by the composi-
tion of this invention being presented in heavy solid

TrCharacieristiz retardation curves for the brn)c blocks

lines designated A and the curves produced by the prior -

‘compositions under comparable railroad car braling con-
ditions Lzing presentad in heavy broken linos designated

B, surcrimpased upon each other. Reiardaticn being

apparent from thess surves that the improved {riction
materiais comprising halogenated butyl rubber, or brake
blocks thereof, exkibit subsianiizlly more uniform and
censssient frictivu characleristics over a broad range of
specds.

ARG, Gregllige

Fln No. L 1
Cuarher Y.sii

EXANPLE VI

Fercent Barts
Ly wt, by wi.
Clxlor.t.r.nlruhlﬂ Cajey BUT-WW aeaee. A 1
YrunutLed Lo inethyol phened realn
{Schivnaingy ~1USy, .9 12
Zine ot de. . N L]
€5 [}
.21 4
L4 &0
.8 - e
Taal........ crroneanan eeveeeesanacavenes 100.00 132
EXAMPLE VI
Tercent l'arts
by wt. by wit.
Chictelastyt tubber (Enfjav NT-10C6Y. .. ..., LN 100
Actelers” ur llddlle:h)] Riut et derudide
S T s .07 ]
Aen l—r;u l-Lunum dietayhl Atrxarlatunate
& “Toima’ Jeteteitien tecarrasereassaaracarre .07 1
Accelerezor, bentothue yi duasgifide ¢ Altas™).. B 1
Erears 2eud,eii veiinnnennnaan veeveen avescccavens .07 i
e nivy .. .30 )
Carlicst Llack, 30 w
Cust Uie o101, . 4w
Fretien g2 .
canst~d 1y [ +] &u
n.10 1
TR iicrie seevmmoscnnnss tnreoarans WD OO 1,50

As sttzd hereirbefure, the halogenated hu()l nibber
contaizing malded comiposition brake blocks of this in-
venuan pemvids cestinn dosided ndvaetacss of e rroved
properucy, tazluding stch fundamental qualits as en-
honstd fiiziional chormoterisiss and matkedl, ;.:::::.

wear Life over dide predects diKlowed by B pon wit 5

and/or employed in commerce. For instance, brake blocks
of the approaimate composition of Example II, an
oplimem farmulation du: to its relative ease of produc-
ing or moiding, when comparcd with comneszizl com.

30

-
I

40

50

A

The zrenounced improvem»at in prolonged “wear life
of r.‘odu:u of the halogenated butyl rubbar boaded com-

positions of this inveniica is demanstrated by the com-.

rarative dutz illnstrated in the graph comprising FIG. 3
of the dianing. The duata prosenied in the grany of FIG.
3 was d:ri\‘cd {rom idegtizal braking conlitions extend-
ing over a rangz of iniiial speeds of from 40 m.p.h. vz to
150 m.ouh, e ~plied 1o like brake shoes comros::l of each
the composition ¢f Example 1 of this application and of
the prefirnid and a comragicial produst of the formuia
of Example 1 of US: Patent No, 2,861,944, carried out
on a large ssulc dynamomster with a conventunal 36
inch rujlroad car wheel under the equivalent of one
whezl joad of a standard passenger car and 3!l gonditions
comparsble 1o 204 simulating oferational railrozd brak.
ing. ln the graph thz abscissa axis sets fortn the initial
spzred in miles per hour at which braking is commenced,
and the ordinate axis, in logarithmic scale, gives the shoe
wear from: brzking under like, simulated railroad operat.
ing concitions from the initizl speeds for e¢ach the im.
proved conipositiun of this invention and, to applicant's
knowledse, the bust 2nd most closaly akin composition
of the priar art. From the graph 2nd data provided thereby
whercin the solid line, identified as A, fepresents the
average wear rate of the preferred composition of, Ex-
ample 1 of this invention and the broken line, identifiad
as B, represents the average wear rate of the coniposition
of Example 1 of U.S. Patent No. 2,861.9G4, under identi-
<al braling conditians, it is elzarly cvident that through.
oyt the extended range of spaeds of from 40 m.p.h. up
1o 150 m.p.h., the wear rate from braking of the im-
proved composumn of this invention is in (hc order of
2.5 to } times less thun that of the prior art and com-

<o amercial product.

areltinm beonla Wlnabe Af the anArAtinats famnAtitine alvee

The mest siznifizant improvement and atiribute of this
inventian, that of redused wear rate, has heen found to
be prmesily, if nat solely attributahle to the utilization
of h::lc;.-cn::!td bury] 1ubber as the principal bindsr com-
ronsnt of the handing sy<tem or phase of the product as
is depencersted by the foliowiag relative evatustisa of
the weir raie vi identical cumpmumns Oliter fran in
of asrnrmad binders, cures, and proportians the-efar, Tn

eveluacs o QLT ..l runhar C( com o {gimme o matD

expeditinug tost pravedure was cmrlo\cd tutlicr than the
pordercns, codtly and time consuming railrcad scaie
dvnamciacier, The test appasntus consisted of o revolving

arm const n.ded 1o carry a {riction comp-siiion mmple §

PR

X5
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be made t0 ceniact 3 flat stecl fipg of 2 compositiva iden-
weal 1o a tfroad car wheel, Contast ume and speed
is varizble us desired and can bz ntermiltent or con-
tinuous, as gnven. Conltact pressure in all (ests was 100
p.sa. The tey condiiions and szquenze were as follows:

I'sease Hatsees Suewd Centars T v AP~ atuas
{er1 pee econd Wt APpasation < per phiare
1.6 18T iuiiieeneee MNinterartent,
46Gr 159%¢ L...i..i0io. 30 mterpuitent.
P 15 nun .‘..... ..... 1 contsuyeous

—

Phases | and 2 ssmuia(e m(mmu:nl sloppm" from
different speed levels and the drag phase continuous dowp-
hill drag under besking load. Al phases are carried out
in conunuuas scquence for each sample tested. Equilia.
rium temperatures reached during the tests averaged-ap-
pronimutely 250° F. for phase I, approximately 400° F.
for phass 2, and 500 F. 10 700* F. for the simulated
downhiil drag phusc, It should be appreciated that the

“cantinuous downhill drag conidiions of unintersupted

braling over a 15 minute: period considules an unduly
demandiaz test of rigorous terms exzceding the require.
ments of 1ypical passenger or freight szrvice and is ap-
plicable 1o mountainous terrain,

The comeooe 'i ¢ of F\?n,ic 1. evaluaied in simulated
raiiroad as and in the field, scrved as the stand.
ard lo d::crm.n: the relative wear rates of rubber boads,

-
e f

o

usis of otherwise identicui composition or companents,
Alltest friction materials are of the same composition as
Exampic | except 25 indizated, wheren the given changes
consis:s of the identified variations in the pezrcentage of
rubber content of binder phase. cure systems, substiwy-
tions nf butyl rubbers, and the testing of the composi.
tians of Exzmypics V' and VI in the thesein siated amount
of rubbar and the given increused amount. Derived data
coasist of zvernee coofficient of friction. average rate of
wear in cubis !..JICS per horsepower hour, The so-called
“standard cure™ consists of 2 thiuram-thiazele sulfurless
cure (1tramethylthivram disulfide. “Tuadss™ and benzo-
thiazyl disulfide, “Altax™) as recommended by the vendor
of HT-1066, and as illusirated in Example 1. The “resin
cure” consists of polymethylolphenol resin as io Ex-
ample VI

- A funther and decided impravement in cerinn operas
tions such as subway and interurban service 1¢ the u.rzu..!()
noiselcss opcr.mon or bruking of the CD::‘;‘:.‘-.:O’:S of
this inventinn which eliminate substznnty ol bruking

s squeals or the like aaises other thua Abo-2 produzed by
the mechanical action of the brake actuating mechonism,
- Jt.will be understod.'that the foregoing deiduis are
given. for the purpose of illustration, not restriciion, and

. the variations within the spirit of thic invention arc in.

v, claims.i -
~. ¥ claim:

-1, An improved mo.ded composmon braic blozk hav-
ing good wet and. dry fricticn charazterisizs and long
15 senvice. life, comprising appronimately 20 10 756G b}
weoight of huard ferrcus metal at.least 505 of which is
“in the form of cast iron partizics, and a1 cact 505 by
volume of the bleck of non-ferrous inos g:mxu ang organic
filler and orgunic bitwtér matrix comrrising ot least ubhaat
g0 2 to'up to about 12% by weinkt of the Lizzi. of heat
resistant vuizanized in sity hajogzrsied bunl rubser
which is a halogermied isabolylane-isoarens copalvmer.
2. The improved molded cantposition trake dlock of
claim 1 wherein ths kindar mainis comprizes zloet § 1o
os about 12¢ by weight of the blezk of hex: restant wul-
canized in sitw h..!o..n ted bytal rubber which is a
halogenated iscbutyicsw 1oprenz copoliner.

cures !,h:rc.fn;._and.xmizwc-pvo“ raportions-therealin-prod———---3~An improved ciohisd comynsition trrte block have

ing good wei and diy {@cton churasterisiies and lung

servize life, comprisina app: C\\ imarehy 20 e 736 bv

weitht of hard ferroes moted ai lezst S04 of which is

in the form of cust iron p:mi..l:s. froia apynaninacely 10

to 60% by weicht of long w<iaring otpunic frisiion

pamclcs. und from % to 355 by weinlt af a berder matsia
comprising the in situ veleznization procac of a composie
iion comprising at least about 2 0 up e wbaut 1264 by
weight of the blozk of Indozensicd buny! rabier which is

a halogenated isobutylens.soprere cosolimar.

w * The improved molded comzotitton krale blazk of
claim 3 wherein the bisuder mauis compriving th2 in sity
vulcanizatica product comprisay wbout § w0 .xbnl.l 12%
by weight of the bluvk of W ezt one halogenzied butyl
rubber which is a halogenat:d  isotuiylenc-isoprene

45 copolymer seiccied from 1be grovp censisting of chioro-

10 tended to be mcludcd within the scopc of the aprended -

TARLE 1
Ct lerobutyl Bond Jeom:a bt Yord
Bond Content,
pergent ;‘m Standard Cure Resin Cure Standued Cute Ruxin Cure
hase
Veolu. Avg, Ave. No. Ave. Ave. No, Avg, Avg, No Ave, Acp Na
metrie Weglt Frie. Nate Tesis Yo, Rate Tests e, Tiaie Teeix Yr.e. Foie Teris
Wear Weas Weas Wgor
1844 62 1 .37 od0 2 . aes vaersesstacsererratetnanan eveedntenstanne
2 32 L0001 2 . .. coesersaronress
Praz A N 1 P s farereasesntinieretriuraatnrsarnansasiannne ves
Ezampic 1—Standned F.zample VI
x 1.6 1 .1 0042 ? .30 JOH2 1 .36 ove 2 .ar Mo b
2 .30 o<t 7 ¥ o ] .32 ROt . 3. Ltes 2
Draz .25 Lor0a 2 i) 28%0 1 - | Rt} - Lo s .
H 9.5 | .40 .on40 2 .3 008 2 rerenerecssereserniestnanentnnans o
- .33 ] ? B L2 2 Sreevevacermsatveeserssasarasarnten
Deag N NAS-] 1 1
W 1.3 1 .40 Jm 1
2 .38 . otd 1
Drec . .20 LT i
1634 62 ] e s
2 iieiiecseeciereientieccttettactressarrssanetttadnanactatatatitanetaneTrtteatatatosatntnts sornssases  mre nv  renes
DNrae
Foaaep's V IR Y]
- o 1 4
Damnes d i stttaein Datiaged In tunielu ] .
Dr= °
K v 1 -2 B I T P T
2 asemascavsassastuaent Paeise sererenninn .
rae Desroyed eeeteteviamecssasatsaseansastetnianorassens 1 SFSSNSS Letaeiiieee *
b 3.3 J  eececscrttcitcrntcncansctestrettitatrtcnaaqaniiccseness ettt ot r e anany st s NAaLE .
2 e .
3 T LT T L T L LI LD tee samnesra s oe « .




bufyl u-::r, and broy-wuist rui e nad a hizh p:npar-'

tion of rorganic fiicre wind veicarat.ag ingiedizaty,

S The impioned mohded compas :on brake Bock of

clainy 4 whetein the compisitidn comariags ast2yvios fiver.
6. The mmpronod molded coniposiiva brake bock of
claim 4 wherma the comperdaen comsprises organie fiber.
7. Animproved mvided compatios Srahe. block have
ing good wet ané diy friction charicteristics and long
service life, comprising anproximaicly 20 to 75%& by

c 3uuun-"'f'

S

weight of hard f'.rrocs nicial at Jesst 3G% of which is :

in tire form of cast irea parteles, from T appronimately. 10 .
to 60% by weight of lung wesfing organic fristion par- -
ticles, up to anprmxm*lu\ 30% b) weizht of fiber, and
from approxinmately § 10 332 by weight of a birder matrix
comprosing the in situ velsinizuleaa picduct of a come
position compiising at Jeas: atout 2 to up to about 125

XO

“10. The improved moldcd camposiion Erahe bloci of
claim 8 wherein the fiber comprises a-Besius.
11. The improved molded comrposinon Prahe tloik of
claim & wherein the fiker comprises orzunis fivee,
12. The xmnrmed moided . compas.tion brake biosk
of eluim 8 compnsmg thc follomn in approxinazie paris
by \mght Cae - =

P e

Chlorobutyl rubbcr wbxch IS a halogcnnted isobutyl.
enceiranrene copelymMer mmecavercccecaaaaao. 762
Accel*ralors T L L eeeae 016
Steanc “acid : nemeee 008
Zinc “oxide cemacvsmnarae .38

“Carbon blatk ecevecoccemccccncconcnamennee. 4.56

15

by wcichbt of the blozk of haisgenatei butyl rubier uhnch )

is a halozenated isobutylcas-noprene copolymer and 2
hizh pruportion of inorginic ﬁ"cn and vulcunizing in-
gredients.

8. The improsed mallid compeeiion brake blozk of
claim 7 wherein the giade: /i ccm;:ising the in sy
vulianizution product comriiss ubout S 1o abam 12%
by weight of the bleck of 25 i. atl oo halozznated bty
rubber which is @ hal-zieidd 1-0‘.~Jt\le e-isaprere
copoiymer selected frony aus o -s stirg of chloro-
butal ruther, and broaw o, t, z=d a hicl propor-
tion of iroreanic filicrs - ingrediests,

20 -

TYITRETTR R ove d TS A Lrike block of
claim § wherzin the bimder maat:
prozimetely 670 by weill
fesin stiffensr.

ke Bk of lisrmosctting

conizins up 1o ap- 30

Cast iron chips woceccavmvcvemescocacacccrana. J0.50
~Organic {riction particles eomomocacaecaaaa. -- 4880
Reinforeing fiber wecccccmecccsccancccccccaa. 190
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