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This invention relates in general to com-
pressed compositions from which bearings
of various kinds are made, and it has par-
ticular reference to the type of composite

5 bearinig material which is made from a mix-
ture of finely divided metals, of different
kinds, such as those known as bearin

- metals, for example, copper, tin, zinc, lead,
antimony and aluminum and so forth.

10 The selected mixture is compressed with

. a relatively high degree of pressure and
then heated to a comparatively high
degree of temperature, to form a consoli-
dated coherent material of a porous char-

15 acter capable of absorbing lubricating oil.

The heretofore known processes by which
metallic bearing materials of the above
stated type have been made, have required
in some instances the reduction of certain

20 of the metallic ingredients from oxide to
metallic forms during the performance of
the process. In other instances certain pre-
cautions had to be observed in order to pro-
vide an essential non-oxidizing atmosphere

25 peculiar to that }irocess, and in all of the
old processes, the length of time required to
make the product has been very long, in
some instances being so great as to be prac-
tically prohibitive when the questions of

30 cost of production and time were to be con-
sidered. .

After innumerable experiments and tests,
I have discovered that a high grade efficient
_metallic bearing composition of the self-

35 lubricating type, can be made in a compara-
tively short period of time, by using a mix-

‘ture of different metals’in a pure state in.

finely divided condition, to which graphite
may or may not be added, compressing the
40 same into a consolidated coherent mass and
* then finishing it by subjecting it to a high
degree of temperature for a few minutes
time, without especially providing a non-
oxidizing atmosphere. By virtue of my im-
45 proved process, I have succeeded in over-
coming several of the above named draw-
backs found to exist in the prior processes,
and I thereby produce an efficient product,
having the desirable hardness and porosity,
50 both of which characteristics may be varied
in degree by regulating the degree of the
pressure used in -compressing the mixture
before subjecting it to the heating step.
In accordance with my invention, I have
- 55 guccessfully made bearing material of ex-
- cellent quality and high efficiency by pro-
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_pressure, say from 15,000 lbs. to about 50,000

1926. Serial No. 112,404,

ceeding, for example, as follows: I take fine-
ly divided copper, tin and zinc, each in a
pure state and which have been kept practi-
cally free from oxidation, and mix them
intimately in any suitable manner with fine-
ly divided graphite, approximately in the
proportions of parts by weight of from
about 80 to about 90 parts of copper, from
about 7 to 14 parts of tin, from about 2 to
3 parts of zinc, and from about 2 to 6 parts

60
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-of graphite. The fineness of the respective

ingredients may be such that they will all
practically pass through a 150 mesh screen
but the fineness of the ingredients may, of 70
course, be varied as desired, in order to alter
by such variation the character of the prod-
uct, which as well known will respond to a
variation in the size of the particles of the
ingredients. In some cases I omit the graph-
ite and change the proportions of the pow-
dered metals accordingly. For examp e, I
may use say 88 parts %y weight of copper,
10 parts by weight of tin and 2 parts by
weight of zinc." In each instarce practically
100" parts by -weight are used in the total
mixture. . ‘
A charge of the mixture is placed in a
suitable press capable of exerting a hea
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88
lbs. per square inch, and a degree of pressure

approximately within this range of said

amounts, is exerted upon the charge -in a
suitable mold while the charge is in cold
condition, although it may be heated during 90
compression, if preferred. This compression
which is preferably applied equally from
opposite- points as hereinafter described, is
such that the composition is formed into a
relatively hard and compact mass, in which
the particles are forced into strong adher-
ence with each other and it may then be
handled without risk of fracturing or mu-
tilating it. The fineness of the grain or
texture of this product may be made to vary,
by employing different degrees of pressure
under which the compression is effected and
the porosity of the finished product after the
subsequent heat treatment is likewise in-
fluenced by such variation in pressure.
Upon removing the compressed body from
the press, it is then placed in a closed con-
tainer or box and subjected therein to a

05

100

108

- heat of from about 1400° F., to about 1500°

F., for a period of from about ten to twenty 110

minutes, depending upon the size of the arti-
cle and the character of the container in which




it is heated. The heat causes the metals,
which as before stated are in a pure state
practically, to form an alloy ‘or bronze of
a porous character, and when the graphite
is used it is distributed throughout the mass

and also embedded in the surfaces thereof.
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The article thus treated is then removed

from the heater or comtainer, and I then
submerge it in lubricating oil which it
readily absorbs to the extent in some cases
of from about 15 percent to 80 percent of

its bulk. Being thus saturated with oil,-

the final product has its self-lubricating
quality increased and if preferred the o1l
treatment may be deferred unmtil after the
material has been finally pressed and sized.
However, I prefer to saturate the material
with the oil before it is sized in a press, as
I find that the oil-soaked material is easier

to work and it is not torn by the dies in.

- sizing the bearing while at the same time
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my.
.being from about 25 to 50, Whic{_
.sirable range in

the dies are themselves lubricated by the.
contained oil. ' S

After the heat and oil treatments, the ar-
ticle or bearing is then subjected to a die
operation or any suitable mechanism, by
meatnis of which it is given its final shape
and at the same time is accurately sized as
to its interior and exterior diameters and
also its length, thus finishing the bearing
with all its final dimensions. :

This porous composition or alloy which I
‘am thus enabled to make in a comparatively
brief time is not affected by oxidation during

the process of making it from pure metals.

and 1t is a superior product when.compared
with many products which are made under
different conditicns than mine. It sses
a hardness greater than many of the porous
bearing bronzes or alloys now on the mar-
ket; the Brinell hardness of: product
is & de-
degree, and the specific

- gravity is from about 5.31 to 6.2.

As the mixture of pulverized materials

. which are used in making this type of bear-

ing, does not easily flow or move on itself

“when compressed with dies, I prefer {0 em-

ent, filed October 26, 1923, Seria :
of which the present application is in part - dieote
* dien

})l,oy' pressure from opposite points, as set

orth in my: copending application for pat-
oA ial No. 671,032,

a continuation. By thus compressing the
charge of granulated materials by means of
dies acting from’ opposite ends or points on
the charge, I have succeeded in making the

- product more homogeneous in structure and
- more uniformly dense throughout, than in
" cases where such material is acted upon by

" “inch in 1‘eng§i,

of say, more than 3% of an

ing or-bearin
ing and especiall

when such

inch thick.

bushing has & thin wall, say" about 15.of an-
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In finishing my improved beé,ring to size,
I prefer to proceed in accordance with the -

_operations set forth' in another copending

application for patent of mine, filed Oct. 26,
1923, Serial No. 671,033, and wherein tubu-

lar dies co-operate with a sizing mandrel in-

such a manner as to give to the bearing all of

-its final dimensions with accuracy, whereby

the bearing when taken from the machine is
ready for installation, without further work
thereon. The present application in parts is
a continuation of said copending application
for the sizing mechanism.

In accordance with my improved method,
I have made very efficient and satisfactory

-bearings from the following specific mixture
of graphite and metals in a practically pure
and finely divided,

non-oxidized state
namely; about 85 parts by weight of copper;

9 parts of tin; 2 parts of zinc and about 4

parts of graphite, which composition after
being compressed is heated, then oil treated
and finally sized. By thus sizing the bush-
ing or bearingfo all of its final dimensions
as to length and diameters, in a single oper-
ation in which the material is drawn or

moved on itself and compressed to bring its

oversize to the proper size, T am able to pro-
vide bearings with less work in the sizing
operation than heretofore, and thereby re-
duce the cost of manufacture. -
While T have herein given the specific in-
gredients and their proportions in~compos-
ing the mixture which I have herein de-
scribed, my invention is not limited to the

~same, but on the contrary it contemplates

various changes and substitutions in the par-

ticular ingredients and their proportions as

being within the scope of the appended
claims. In referring to the product as an
alloy: or bronze, while some of the products

somewhat different character the physical
features of which are difficult to define.

Having thus described my invention, what
I (élt}lm and desire to secure by Letters Pat-
ent 1s :— ' )
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" may be of that character, others may be of a.-
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1. The method of making self-lubricating

bearing material, which consists in inti-
mately mixing together finely divided cop-
i)e_l_‘,, tin, zinc and graphite with the copper
argely ‘in excess of the other three ingre-
1 taken together, the metals being prac-
tically free from oxidation, then compressing

from opposing directions the mixture into a
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relatively hard consolidated body, then plac. -

ing it'in a closed container and heating

2. The method of making tlﬁfe.ung
' 2, The me of m r self-lubrieatin

bearing - material, which consists - in. inti-
mately mixing- together finely divided eep-

‘per, tin, zinc and graphite with.thqjcppp_'e{ :

gireatly in excess of the other

it
from about 1400° to .about 1500° F. for a
_ period fromn about ten to tWent{

. pressure exerted at a single point or side. ;.

‘This is particularly true in producing a bush-

enis combined, then compresing from op-
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- tin; 2 parts zinc and 4 parts-
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posing directions the mixture with a pressure
of from about 15,000 to 50,000 pounds per
sq. in., then placing the compressed mate-
rial in a closed container and subjecting it
to a heat of from about 1400° to about 1500°
F. for a period of from about ten to twenty
minutes. '

3. The method of making self-lubricating
bearing material, which consists in mixing
together finely divided copper, tin, zinc and
graphite, in the proportions of approxi-
mately 85 parts by weight of copper; 9 parts
aphite, then
compressing from opposing directions the
mixture with a pressure of from about 15,000
to 50,000, pounds per sq. in., then placing the

8

compressed material in a closed container
and subjecting it to a heat of from about
1400° to about 1500° F., for a period of
from about ten to twenty minutes.

4. The method of producingibearing com-
positions which comprises the mixing of
purely divided copper 85 parts, tin 9 parts,
zinc 2 parts and %)raphite 4 parts, compress-
ing the mixture by pressure applied from
opposite directions into the desired form,
heating the formed material to 1400° to
1500° F. for 10 to 20 minutes.

Signed at borough of Middlesex in the
county of Middlesex, and State of New Jer-
sey, this 26th day of May, 1926.

CARL CLAUS.
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