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This invention relates to a metallic composi 
tion adapted for use as a bearing metal, 
Tin base antifriction metal such as babbitt 

‘and lead base bearing metals of varying com 
positions have previously been widely used in the 
manufacture of Smooth-surface bearings. Such 
'alloys, which are relatively soft, possess proper 
ties which suit them for many bearing applica 
tions. However, they are not particularly suited 
when high bearing pressures are encountered 
which condition necessitates the employment of 
harder bearing metal. Efforts to provide addi 
tional hardness in conventional alloys by increas 
ing the copper content thereof have been un 
SucceSSful Since Copper does not form a solid 
Solution with the other metal constituents when 
present in amounts greater than a small propor 
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tion. For Such application, the art has adopted, 
among others, the so-called 'copper-lead' bear 
ing metal. This composition comprises lead and 
copper which are melted together after which the 
resulting liquid is poured into molds to form bear. 
ing liners or otherwise fabricated, as desired. It 
is well known that if the copper content is not 
lower than about 70%, the lead and copper will 
be miscible while in the liquid phase, even though 
Segregation occurs on solidification. This is not 
detrimental since the copper forms the matrix 
with the lead homogeneously dispersed through 
out it. The 'copper-lead' bearing so manufac 
tured is, however, unfortunately too hard for 
many applications. The proportion of copper is 
too high to obtain a bearing metal of desired 
raratifriction properties and unless specially 
hardened shafts are used in conjunction there 
with, Scoring and other troubles may ensue. 
Efforts to produce a softer 'copper-lead' alloy 
containing a lower percentage of copper and lead 
results in Separation of the liquid phases in the 
molten composition which makes impossible a 
homogeneous mixture. Thus, a gap exists in the 
hardness range of ordinary bearing metals be 
tween the hardest types of soft antifriction 
metals and the softest 'copper-lead' composi 
tions. A definite need, however, exists for com 
positions having properties within this range; 
that is, equivalent in fatigue strength, hardness 
and other desirable characteristics to what would 
be expected from compositions containing from 
about 10% to about 70% copper, for use in in 
ternal combustion engines, particularly diesel 
'engines in which bearing pressures greater than 
'can be tolerated by Babbitt metal are often 
encountered. - - 

The problem of supplying a bearing of proper 
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by proposing a bearing metal consisting of a 
harder wire screen embedded in a soft conven 
tional antifriction composition such as a suitable 
lead or tin base alloy. A typical example is a 
material consisting of a screen set in Babbitt 
metal. While it is possible with such a structure 
to obtain the desired hardness, such composite 
structures as have heretofore been proposed have 
suffered from several serious disadvantages. The 
copper screenmaterial being composed of strands 
of relatively straight sections of copperior copper 
alloy wire has resulted in a surface structure 
often containing aligned copperparticles or areas. 
In a bearing surface, a series of aligned particles 
or a continuous longitudinal thread of copper 
would cause serious damage to the shaft since 
the shaft in effect wouldiberiding at that section 
on substantially copper alone. 

It is, therefore, the object of this invention to 
provide a metallic composition adapted for use as 
a bearing, metal having hardness generally 
greater than the common antifriction metals 
such as Babbitt metal but not having the dis advantages of compositions such as "copper-lead' 
alloy. It is a further object of this invention to 
provide a bearing metal composition containing 
dispersed therein from 10% to about 70% of a 
relatively hard metal or alloy. It is a further 
object to provide such compositions which will be 
stronger and possess better bearing character 
istics than compositions heretofore proposed and 
of predetermined hardness. These and other 
objects will become-apparent from the following 
description. . . . . : , . 

In its broadest aspects, this invention contem 
plates the provision of a metallic composition 
which comprises a fabric iconsisting of interlaced 
loops of a relatively hard metal or alloy thread 
embedded in a matrix of relatively. Soft anti 
friction metal. The particular fabric structure 
used in the composition of this invention may be 
characterized as a knit fabric wherein a single 

- thread is used to form a series of interlacedoops. 
One or several-layers, of such fabric may be 'em 
ployed; if several are used they may becom 
pressed together to form a relatively rigid, com 
pact mass. The compacted fabric structure is 
then treated. With molten antifriction metailso 
that all the interstices:orpores therein are filled. 
The resulting metallic composition is adapted for 
'use as a bearing metal and may be formed or 
cast originally in Suitable shapes adapted for use, 

55 
hardness for such applications has been attacked., 

-or may be manufactured in the form of blocks 
Or ingots which may be inachined or otherwise 
formed to required configuration. 
The metallic composition of this invention will 

  



3. 
become apparent from the annexed drawings in 
which Fig. 1 shows an example of a type of knit 
wire fabric adapted for this purpose. Fig. 2 
shows a sectional end view of the fabric of Fig. 1 
taken along the line 2-2. Fig. 3 shows a 
structure formed by compacting under pressure 
several layers of the knit fabric of Fig. 1. Fig. 4 
shows a finished metallic composition showing 
the wire fabric embedded in an antifriction metal 
matrix. 

Referring now to Fig. 1, the fabric.is an Open. 
knit material of, for example, copper thread O 
which is mechanically and continuously formed 
into the interlocking or interlaced loops sub 
stantially as shown. Such a fabric is commer 
cially most conveniently manufactured in the 
form of a continuous tube; such a tube-may be 
flattened to form two layers of fabric unbroken 
at the edges as will be evident. To make a con 
pact structure containing a plurality of Such 
layers, several sections of flattened tubing may 
be pressed together under suitable high pressure 
to form the compacted structure illustrated in 
Fig. 3. Such a compacted structure can readily 
be made to contain up to 75% copper on a volume 
basis. After compacting, the structure illus 
trated in Fig.2 may be placed in a suitable mold 
and molten antifriction metal cast to fill the 
interstices therein. ubsequently cooled to 
form the metallic composition illustrated in Fig. 
3 in which the relatively hard copper threads to 
are embedded in the relatively soft antifriction 
metal matrix ff. . . . 
Any desired hard tall thread content up to 

about 70% by volume of the total composition 
may be readily produced. When cupric metal 
thread is used embedded in a tin or lead base 
antifriction metal, the hardness is proportional 
to the copper content and a desirable range of 
characteristics is obtained when the copper con 
tent ranges from about 10% to 70% by volume. 
Such compositions provide bearing metals of 
hardness greater than conventional lead or tin 
base alloys and up to approximately the hardness 
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Eacample I 
Four layers of knit fabric of the type illus 

trated in Fig. 1 made of Soft copper thread of 
.0011, inch diameter and having seven loops to 
the inch were compressed in a tubular shell using 
an expanding mandrel. The pressure applied was 
equivalent to about 1200-lbs. per square inch. The 
resulting compacted structure, which contained 
30% copper by volume, was then cleaned, fluxed 
with zinc chloride-ammonium chloride fux and 
then tinned by dipping in molten 30% tin 70% 

- lead. The tinned compact While still hot. Was 
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of the so-called "copper-lead” alloy. A preferred 
composition providing adequate hardness for use 
under rigorous service and possessing excellent 

... antifriction and bearing properties contains from 
about 25% to 35% copper. 

In order to obtain, the desired content of wire 
thread, the type of fabric and degree of com 
pression may be selected to give a compacted 
thread structure of proper densities. To obtain 
highest density, a number of layers of close knit 
fabric of fine wire, preferably flat Wire, are 
pressed together under extreme pressure. 
The type of fabric employed in the composi 

tions of this invention may be originally knit SO 
as to provide a fine, close, or open mesh Struc 
ture depending on the size of the individual inter 
laced loops and the diameter of the Wire. Or 
dinarily, the meshis designated by the number of 
loops per inch and this may vary within Wide 
limits according to requirementS. 
layers of such fabric are compressed together the 
pressure employed will depend on the density re 
quired and may vary from a few pounds per 
square inch when low density compacts are de 
sired to a number of tons per Square inch. When 
compacted structures of high density are neces 
Say.. . . . . . . . . . . . . . . . . . . . . . . 

... To illustrate, the manufacture of a metallic 
composition of this invention particularly-adapt 
ed for use as a bearing liner, the following ex 
ample, is given. ; ; ; ; . . . . 

When several. 
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placed in a suitable mold and a lead base anti 
friction alloy containing 5% antimony, 8.5% tin 
and the remainder lead Was centrifugally cast into 
the mold to fill the interstices in the copper 
thread compact. The resulting metallic compo 
sition contained the harder copper thread em 
bedded in the SOfter antifriction matrix the Cop 
..per thread being present in the amount of about 
30% by Volume, equivalent. to about 25% by 
Weight. A machined Surface of the cast composi 
tion showed copper areas dispersed through the 
Softer metal showing nostraight line geometric 
pattern. . . . . . . . . . . . . . 

The metal thread may be made of a metal 
characterized by Suitable hardness and strength 
for the purpose for which the: metallic composi 
tion of this invention is utilized. For the manu 
facture of bearings, where even the harder com 
ponent of the bearing composition should be 
SOfter than the shaft material, a cupric metal 
which is herein intended to include substantially 
pure copper as Well as alloys containing a major 
proportion of copper, including bronze, braSS. and 
Monel metal. Will be Suitable. - In addition, silver, 
aluminum and their alloys may be used under 
particular condition...The-wire thread may be of 
a diameter Suited for the purpose of the composi 
tion and the Size of the article fabricated there 
fron, and may ordinarily vary from 0.02 inch to 
Very fine Wire of 0.000 inch or even less. In the 
case where bearings; are fabricated with only a 
thin layer of the metallic composition in con 
junction with a stronger backing member, wire of 
fine diameter may advantageously be employed to 
give utmost dispersion of the harder metal and 
best reinforcing characteristics. The wire thread 
may be of any suitable cross sectional shape. 
The antifriction metal which forms the matrix, 

may comprise any relatively, soft metal or alloy 
having good-bearing-characteristics as this term 
is used by those skilled in the art. The charac 
teristics are generally considered to be the ability 
to conform to irregularities in the shaperor align 
ment of the shaft and to return readily to a 
Smooth Surface; after being cut, or roughened by 
foreign Substances which may get into the bear 
ing, low friction coefficient and suitable melting 
point. Conventional lead base and tin base anti 
friction alloys included within the general term, 
Babbitt metal, may be employed. The chief con 

- Stituents of such alloys are tin, lead, antimony 
and copper. . . The alloys commonly used range 
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from those having a high-percentage of tin and 
Small amounts of Copper and antimony and no 
lead to those containing a high percentage of 
lead, Small anounts of copper and antimony and 
notin, those comprising predominantly tin be 
ing generally known as tin base antifriction 
metals or tin-base. Babbitts, and those compris 
ing predominantly lead being known as lead base 
alloys of the same type. Pure lead is suitable, as 
Well as cadmium, zinc and aluminum and other 

75 alloys of suitable softness and quality. . . . . . 

  



2,607,982 
5 

It is desirable that the threads of the wire knit 
fabric and the matrix metal be firmly united to 
form a strong composition. Therefore, it may be 
desirable to coat the metal fabric with a suitable 
bonding metal prior to filling the pores or inter 
stices of the fabric with the matrix metal. Thus, 
for example, a copper or bronze fabric compact 
may be tinned by first fluxing and dipping in 
molten solder according to known methods to 
provide improved adhesion of a lead or tin base 
matrix alloy. 
The metallic composition of this invention will 

be found to have several advantages over prior 
art compositions when used in bearings. The fine 
interlaced network of harder and stronger wire 
provides reinforcement of the soft bearing metal 
without detracting from good bearing character 
istics. An exposed surface of Such a composition 
will show portions of the metal thread Well dis 
persed in the matrix alloy. The particular type 
of knit fabric employed results in an arrange 
ment of the thread particles in the matrix metal 
characterized by the absence of any straight line 
pattern. Thus, the possibility of any section of 
the shaft riding for any appreciable arc of travel 
on the hard metal alone or on an aligned series 
of straight sections thereof is avoided. Such 
properties cannot be obtained by employment 
of conventional wire fabrics such as cloth or 
screen made by weaving straight threads. Fur 
thermore, the knit fabric employed, when formed 
into a compact by compressing several layers 
thereof, possesses marked unitary strength in the 
direction of its thickness as well as other dimen 
sions by reason of the penetration and interposi 
tion of the looped threads from the Several layers. 
Structural reinforcement as well as the desired 
hardness is thereby imparted to the composition. 
Substantially greater fatigue strength, that is 
resistance to destructive effect of heavy alternat 
ing loads, is obained when the composition of 
this invention is used in a bearing compared to 
prior art alloys or compositions. 
While this invention has been described and 

illustrated by the examples shown, it is not in 
tended to be strictly limited thereto and other 
modifications and variations may be employed 
Within the Scope of the following claims. 
We claim: 
1. A metallic composition, useful in a bearing, 

Comprising a compact, formed from compressed 
layers of fabric formed of interlaced loops of 
a cupric metal thread of diameter from about 
0.0001 to about 0.02 inch, said fabric having about 
7 loops to the inch, embedded in a matrix of a 
relatively soft antifriction metal so that a bearing 
surface formed from said composition will Con 
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6 
tain cupric metal portions interspersed between 
antifriction metal portions, said cupric metal pOr 
tions being distributed to avoid linear, shaft Scor 
ing arrangement, 

2. A metallic composition, useful in a bearing, 
comprising a compact, formed from compressed 
layers of fabric formed of interlaced loops of 
cupric metal thread of diameter from about 0.0001 
to about 0.02 inch, said fabric having about 7 
loops to the inch, embedded in a matrix of a 
relatively soft antifriction metal, said relatively 
hard metal thread being present in amount from 
about 10% to about 70% by volume of the compo 
sition so that a bearing surface formed from 
said composition will contain cupric metal por 
tions interspersed between antifriction metal por 
tions, said cupric metal portions being distributed 
to avoid linear, shaft scoring arrangement. 

3. A metallic composition, useful in a bearing, 
comprising a compact, formed from compressed 
layers of fabric formed of interlaced loops of 
copper thread of diameter from about 0.0001 to . 
about 0.02 inch, said fabric having about 7 loops 
to the inch, embedded in a matrix of a lead base 
antifriction metal, said copper thread being pres 
ent in amount of between about 25% to 35% by 
volume of the composition so that a bearing Sur 
face formed from said composition will contain 
copper portions interspersed between lead base 
antifriction metal portions, said copper portions 
being distributed to avoid linear, shaft scoring 
arrangement. 

CARL. H. HACK. 
JOHN MI, CIBORSKI. 
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