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foot/l (thon it n (ty (oncern: 
Be it known that I, IEI (N 3. L.AYMAN, 

a citizen of the United States, and residing 
at New York, in the connty of New York 

5 and State of New York, have invented a cer 
tain new and useful Inproved Method of 
Iroviding Tubular Bearings with Antifric 
tion-Linings, of which the following is a 
specification, such as will enable those skilled 
in the art to which it appertains to make 
and use the same. m - 
This invention relates to anti-friction lin 

ings for tubular bearings of any class and 
particularly to the bearings at the larger 
end of connecting rods through which the 
cranks of crank shafts pass; and the object 
of the invention is to provide an improved 
method of providing such bearings with 
anti-friction linings of Babbitt metal or simi 
lar metal; and with this and other objects 
in view the invention consists in the method 
hereinafter described for the purpose set 
out. 
The invention is fully disclosed in the fol 

lowing specification, of which the accom 
panying drawing forms a part, in which the 
separate parts of my improvement aredes 
ignated by suitable reference characters in 
each of the views, and in which :- - 

IFigure 1 is a longitudinal sectional side 
view through an apparatus which I employ. 
for carrying my improved method into ef 
fect: Fig. 2 is a similar view but showing 
the parts in a different position; Fig. 3 is 
a plan view of a sheet of liabloitt metal 
which I employ; IFig. 4 a perspective view 
of a sleeve lining made from said sheet; Fig. 
5 a sectional view of a modified form of ap 
paratus; and, Fig. 6 a view, similar to IFig. 

40 5 but showing another modification; 
In the practice of my invention, as shown 

in ligs. 1 to 4 inclusive, I provide two simi 
lar block members a having, in the form of 
construction shown, oppositely directed 

45 sleeve extensions a, and these block mem 
bers may be connected and supported in any 
desired manner but, in practice, said block 
members are made movable toward and from 
each other, or one of block members is made 

50 movable toward and from the other. The 
block members a with their sleeve extensions 
a" are provided with central axial bores a”, 
and I also provide two similar plunger de 
vices b having sleeves b” which closely fit 

55 and are movable in the bores a of the block 
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Inielbel's (t, and said sleeves are provided, 
in the form of construction shown, with an 
lular thickened portions l', and the bores a 
of the block members a are enlarged at the 
otte' ends of the sleeves a' as shown at a 
to receive the annular enlargements b° of the 
sleeves l'. I also provide a mandrel a which 
passes through and closely fits the bores of 
the pilinger devices b, and the sleeves b? 
thereof, and also through the block members 
(t, and the diameter of the mandrel c is 
slightly less than that of the bores of the 
block members a and sleeves at thereof so 
as to form an annular space d between said 
mandel and said block members and their 
sleeves. I have also shown at e the shank 
of a connecting rod made from sheet metal, 
as show and described in a prior applica 
tion for Lette's Patent of the United States 
filed by me April 28, 1915, Serial No. 24,481 
together with the larger head or end e? 
thereof, with which in the use of said rod, the 
crank or crankshaft is connected. The larger 
end or head c of the rode is provided with 
a tubular bearing consisting, in the form of 
construction shown, of a main outer mem 
ber c and a supplemental inner member e' 
both of which are preferably composed of 
sheet metal and the inner member e is pro 
vided with end flanges e which overlap the 
ends of the head c' of the rod, and the block 
members a are provided in their adjacent 
faces with rabbet grooves a to receive said 
flanges and with supplemental grooves o' 
to receive corresponding flanges at the ends 
of nv in proved anti-friction linings as here 
in after described. 
The above named anti-friction lining is 

shown at f in Fig. 2, and this lining is 
formed from a sheet f of Babbitt or other 
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suitable metal shown in Fig. 3, which is 
rolled into a sleeve f shown in Fig. 4, and 
which is mounted on the mandrel c as shown 
in Fig. 1. 

In the use of the apparatus herein shown 
and described, the block members a are sep 
arated so as to permit of the insertion of the 
head e” of the connecting rod between said 
members and are afterward brought to 
gether so as to bind and securely hold the 
head a there-between, after which the sleeve 
f is inserted, one of the plunger devices b 
being moved outwardly far enough to per 
mit of this operation, after which the man 
drel c is passed through the plunger devices 
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b and through the block members ( and the 
sleeve f. The sleeve f" is of a predeter 
mined length greater than the distance be 
tween the block members a, and when the 
parts have been assembled in the manner de 
scribed, or in any other suitable manner, 
the plunger devices l are moved inwardly 
into the position shown in Fig. 2, and in this 
operation the sleeve portions l’ of the plun 
ger devices b bear on the ends of the sleeve 
f' and compress said sleeve longitudinally 
and expand it so as to form the supplemen 
tal anti-friction bearing or lining f, as 
shown in said figure, and in this operation 
said supplemental anti-friction bearing f is 
provided with end flanges f formed by the 
expansion of the ends of the sleeve f into "the grooves a. 
The manipulation of the parts a and b in 

the above described operation may be effect 
ed in any preferred manner, or by any de 
sired means, and the plungers l may be op 
erated by hydraulic pressure or by com 
pressed air, or in any other way, and the 
mandrel c may be moved longitudinally 
and rotated, if desired, and in this operation 
the supplemental anti-friction lining or 
sleeve f is firmly compressed and also ex 
panded into firm contact or connection with 
the tubular bearing of the head e', consist 
ing, in the form of construction shown, of 
the parts e and e', and by means of the 
above described operation the anti-friction 
lining or sleeve f will be given a highly 
polished interior surface and the compres 
sion of the material of the sleeve f in form 
'ing the anti-friction lining f increases the 
resistance of said lining to friction and also 
provides the inner face thereof with a more 
durable and smoother surface. 

In Figs. 1 and 2 of the accompanying 
drawing, I have shown the apparatus for 
carrying may improved method or process 
into effect mounted in a horizontal position, 
but in Figs. 5 and (3 have shown a modified 
form of apparatus mounted in a vertical po 
sition. 
The apparatus shown in Fig. 5 involves 

two block members of connected loy bolts g 
having nuts (y and adapted to be noved to 
ward and from cach other and provided in 
the inner faces with corresponding grooves 
of adapted to receive a tubular bearing h of 
any kind ol' class, or designed for use for 
any purpose, and the top block member 9 is 
'ovided with a tubular extension or sleeve 

g, aid a mandrel i is passed down Wardly 
thirough the parts (). The botton) block 
member 9 is provided with a central bore of 
which the handrel i closely fits, while the 
top block member 9 and its sleeve g is pro 
vided with a central bore (7 which is larger 
than the bore g, and the handrel i is pro 
vided with an anular enlargement i* which 
closely fits the bore g and forms an annular 
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shoulder i, and said enlargement i* is also 
provided, in the form of construction shown, 
with an annular groove i'. The enlarged 
part i* of the mandrel i is provided with a 
reduced necki having an enlarged head i, 
and in addition to the grooves of the block 
members of are provided at the ends of 
the grooves (y with supplemental annular 
grooves (f. In the use of this form of appa 
ratus, the mandrel i is vertically movable 
and the sleeve f" shown in Fig. 2 is mounted 
on said mandrel, or said sleeve is passed 
clownwardly through or into the parts (1, 
after which the mandrel i is forced down 
wardly through said parts and through said 
sleeves, and said sleeve is compressed to form 
the anti-friction lining f with the flanges 
f" at the ends thereof in substantially the 
same manner and with the same results, as 
hereinlbefore set out in the description of the 
operation of the apparatus shown in Figs. 
1 and 2. - 

It will be understood that the mandrel i 
may be moved longitudinally in any desired 
manner, or by any preferred means, and may 
also be rotated, if desired, and while I have 
shown the block members 9 as connected by 
the bolt members (f', my invention is not 
limited to this method of connection, and 
said block members may be connected in any 
desired manner, the only essential feature in 
this connection being that they may be mov 
able toward or from each other, or that one 
be movable toward and from the other. 
The apparatus shown in IFig. 6 is some 

what similar to that shown in Fig. 5 and in 
volves supplemental frame supporting mem 
bers i detachably connected by bolts f* and 
in connection with which are employed top 
and botton block members k. The top 
block member ; is provided with a sleeve ki 
which passes upwardly through the frame 
member 7, while the bottom block member 
k is provided with a sleeve k which passes 
downwardly into the bottom frame member 
j and a plunger sleeve m is mounted in the 
botton block member k and provided with 
an annular head an which fits in a corre 
sponding annular groove in the bottom 
block member. In this form of construction, 
a mandrel n is employed similar to the man 
drel i and provided with an enlarged upper 
end portion n° above which is a reduced neck 
in having an enlarged head n'. The body 
of the mandrel n is of less dimensions than 
the central bore k" of the top block member 
l, but said mandrel closely fits the plunger 
sleeve m. In this form of construction, I 
have also shown the connecting rod e with 
its crank shaft end or head e, and its tubu 
lar bearing members e and c and between 
the block meanbers and sleeve member k. 
and the mand'ele, and between the head e 
of the connecting rod when said head is in 
serted between the block members k and said 
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mandrel, is an annular space o in which, in 
the use of this apparatus, the sleeve f is 
inserted, and when the mandrei n is forced 
downwardly, said sleeve will be compressed 
to form the supplemental inner anti-friction 
lining f for the tubular bearing members 
of the head e” of the connecting rod. This 
form of apparatus may be used with the 
plunger sleeve m stationary in the position 
shown, or said plunger sleeve m. may be p 
erated in the same manner, as the plunger 
devices b, shown in Figs. 1 and 2, and we 
operatel in the last named manner the pick 
ing sleeve in the space o will be comp: esed 
from both ends to form the anti-fiction 
lining f', but when the mandrei in only is 
operated said sleeve will be compressed only 
from one end. In either event tie result 
will be the same, said sleeve being coin 
pressed to form the anti-friction lining ; 
with its end langes f. the inner faces of 
the block members k being groovac, in this 
form of construction, in the same in alier 
as the inner faces of the lock ei'i's at 
in Figs. and 2 to receive the end is inges : 
of the outer part o' of the 'upling riod 
head and the end flanges f of the int-frie 
tion sleeve f". From the foregoing description it will be 
seen that my improved methoi ( or sists in 
the insertion of a sleeve inade of anti-fric 
tion metal into a tubular learing of any 
kind or for any purpose, aid the couples 
sion of said sleeve longitutinally and its ex 
pansion racially so as to form in sail lear 
ing an anti-friction sleeve inting it which 
operation the said initig is give in a sloot 
and polished inner's 'face, and While have 
shown and described literent fol's of ap 
paratus for carrying my in proved lifetiol 
into effect, my invention is not limited to 
the different forms of appa at is here in 
shown and describe. aid variotis ('hanges 
therein and modifications thereof, Inay he 
made, within the scope of the appended 
claims, without departing from the spirit 
of my invention or sacrificing its us - 
'antages. In this case, the sleeve f" is pref 
erably first heated before it is pit, ii) to tie 
apparatus, to a degree well below the meit 
ing point, in order to facilitate the opera 
tion of the apparats, and the nandrel is 
also preferably heated in order to prevent 
the too click radiation of heat froin the 
sleeve, and the handrel may be heated in 
any of the well known ways, and for this 
purpose, the inantle may be male hollow, 
and a heating coil assed the 'ethrough, 

It will be uncle'stood that it is not neces 
sary for the anti-friction sleeve or sleeves 
emploved here in to be cut from a shi'et of 
material and role into shape, a said 
sleeve or sleeves may be mate or produced 
in any preferrett anner, and any suitable 
means may be provided to prevent Said 
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sleeve or sleeves from turning in the tubular 
bearing or bearings when in use, and for this 
purpose splines, grooves or keyways may be 
provided in the tubular bearing or in any 
connection with the connecting rod, or the 
connecting rod or the tubular bearing may 
le tinned before the anti-friction sleeve or 
sleeves are applied or compressed or forced 
into position. 
Having fally described my invention, 

what I claim as new and desire to secure by 
letter's late it, is:- 
i. The method erein described of pro 

victing a tuliar bearing with an anti-fric 
tion lining whi'i consists in placing a sleeve 
of ulti-fiction lietal in said bearing, pass 
ing a mandrel through said sleeve confining 
said sleeve outside the hearing and compress 
ig said sleeve longitudinally to form an 
ifier lining for said bearing. 

2. The lethod herein described of pro 
villing ti trilollar learing with an anti-fric 
ti) initig which crisists in passing a sleeve 
* f anti-frieti in the till through said bearing, 
s:ii i sjeeve eing inger than said bearing, 
at it corressing said sleeve longitudinally 
in Spai (Eily it radi:lly in said bearing 
while "Unfining sail sleeve outside the 
fearing. 

5. The method here in described of pro 
viding a till: ilar bearing with an h.E. 
tioli li itag which consists in securing the 
learing letween si itable spports having 
holes in a vial line with said learing, passing 
a sleeve of greater length than said bearing 
it to sail rearing and its said supports and 
coil pressing sail see \e longit dinally and 
expanding it a dially to form a lining which 
closely fits said learing, 

4. The method herein described of pro 
victing a tubular learing with an anti-fric 
tion liiling which col}sists of mounting said 
learing between suitable supports having 
bores in axial line with said hearing, passing 
a sleeve of greater length than said bearing 
the i' th'oil, assing a natire through 
sail sleeve anti ('on pressing saiti sleeve on 
gitti litially and expanding it laterally to 
for in a lining for sail bearing. 

5. The lie!' in described method of pro 
\iling a tubular bearing with an anti-fric 
tion liling which consists of passing a 
sleeve of anti-friction metal and longer than 
said bearing therethrough confining said 
sleeve outside the bearing and compressing 
Silic sleeve longitudinally and expanding it 
'a dially so as to for in a lining for said bear 
it g : i: I having end flanges which overlap 
the e1 is thereof. 

ti, Tie method herein described of pro 
viciis a tubular bearing with an anti-fric 
tion lining, which consists in providing a 
sleev of anti-friction metal, heating said 
sleeve, passing a landrel througli said 
sleeve, passing said mandrel and said sleeve 
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