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METHOD OF FORMING BEARINGS FROM CAST METAL. 
Application filed October 10, 1919. Serial No. 329,763. 

To all dhom, it in?ty concern: 
Be it known that I, EMMETT L. PAGE, y cy 

a citizen of the United States, and a resi 
dent of Pontiac, county of Oakland, and 
State of Michigan, have invented certain. 
new and useful Improvements in Methods 
of Forming Bearings from Cast Metal, 
of which the following is a full, clear, con 
cise, and exact description, such as will en 
able other's skilled in the art to which the 
invention Irelates to make and use the same, 
J'eference being made therein to the ac 
companying drawings, which form a part 
of this specification. 
My invention relates to the art of casting 

metals, alloys, etc., which fuse at a compara 
tively low temperature, in or by the use 
of metal molds; and particularly to the art 
of casting bearings in place within seats 
or openings provided for their reception 
and within which they remain until worn 
out, or throughout their entire life or period 
of usefulness; such, for example, as is the 
case in the bearings of connecting rods used 
in internal combustion and similar engines, 
in pumps, compresso's, and similar devices. 
My invention is not, however, limited to the 
production of bearings; and the method 
wherein the same consists regarded in its 
broader aspects may be used in the pro 
duction of elements other than bearings, 
and in fact for the production of articles 
generally from easily fusible metals or al 
loys such as may be and are commonly cast 
in metal molds. - 
The object of my invention is to provide 

an improved process or method of casting 
articles in metal molds coming within the 
purview of the general art above mentioned 
and to provide in particular an improved 
method applicable to the production or for 
nation of bearings for connecting rods, the 
same being located permanently within open 
ings provided in the rods for their reception; 
said method ol' process being one whereby a 
better and a more uniform product or bearing 
is secured, wherein the number of bearings 
which may be produced in a given time is 
greatly increased, and wherein the cost of 
the individual bearings as well also as of 
the apparatus used in their production is 
naterially reduced. . . - -- The drawing accompanying and forming 
a part of this specification illustrates in a 
conventional and schematic manner ap 

obviously provides a 

paratus Suitable for performing my method 
or process, as well also as the manner in 
which a bearing of a connecting rod may 
be formed in accordance with the method 
wherein my invention consists. . . . . 
In the drawing: w 
Figure 1 is a view showing in a conven 

tional manner a noving structure carrying 
various devices used in performing the 
process wherein my invention consists. Figure 2 is a view showing a preheating 
device used in my process. . . . 

Figure 3 is a view showing another pre 
heating device for heating mandrels used 
in my process. - - - 

Figure 4 is a view showing an arbor press 
used, when necessary, in performing my 
process. 

Figures 5 and 6 are views illustrating 
certain finishing steps performed upon con 
necting rod bearings produced in accord 
ance with my improved process. 

Referring to the drawing, and first to 
Figures 1 and 2 thereof, the reference nu 
meral 1. designates a connecting rod and 2 
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a cap Secured to the free end thereof by 
suitable bolts in the finished rod, the end of Said rod and said cap having semicylindrical 
recesses which register with one another and 
form an opening within which the bearing 
as a whole is formed, and within which it 
remains until it is worn out; the bearing 
being in two parts which are formed simul 
taneously, one part being in the recess or 
Seat in the end of the rod proper and the 
other in the recess or seat in the cap por 
tion thereof, both parts of the bearing be 
ing firmly anchored in their respective seats 
so that they will not become separated from 
the rod parts when the bearing is in use. 
The formation of the bearing in two parts 
one in each of the two rod parts or members 
between which spacing shims may be placed iNES may be 
easily tightened as it becomes worn, al 
though my invention is applicable, without 
variation as to the distinguishing features 
thereof, to the formation of solid bearings 
within openings in integral or one-piece 
rods; the bearings being in all cases formed 
in situ within the openings provided for 
their reception, in which position they re 
main through their entire life and until 
worn out. . . . 
The reference numerals, 3 designates in a 

85 

90 

95 

OO 

105 

10 



O 

5 

30 

40 

5 5 

60 

2 1,529,034 

purely conventional manner a rotating 
table, traveling conveyor, or equivalent 
movable structure or device capable of sup 
porting a plurality of blackets 4 o' Sup 
ports spaced apart from one another and 
which, because of the movement of the struc 
ture or device whereby they are carried, are 
moved in succession in the direction indi 
cated by the arrow past stations at which 
one or another of the acts which collectively 
constitute my process are performed. 
The blocks 4 are slotted to receive the 

necks 5 and heads 6 of mandrels 7 of cylin 
drical form to conform with and shape the 
wearing surfaces of the bearings to be 
formed, and which mandrels are provided 
with oppositely located projecting spacing 
plates 8 which lie between the adjacent sur 
faces of the end of the rod proper 1 and its 
cap 2 when the said parts are assembled and 
held together as by clamps, 9 whereby the 
parts of the rod and the mandrel are clamped 
together. The rod when assembled with the 
mandrel rests upon and is supported by a 
lower mold member or ring 10 which fits 
the mandrel tightly and rests upon and is 
supported by a collar 11 of the mandrel; 
and a second ring or mold section 12 Sur 
rounds the mandrel and rests upon the up 
per side of the connecting rod, and is spaced 
apart from the mandrel to thereby provide 
ariser which is formed when molten metal 
is poured into the mold. 
Both the mold sections or rings are pro 

vided with oppositely disposed slots 13 
which engage and fit about the outer edges 
of the spacing plates 8 when the mold parts 
and the connecting rod are assembled, pre 
paratory to the formation of a bearing, 
whereby the said parts are kept in proper 
positions relative to the mandrel and a mold 
structure the parts of which are not likely 
to be displaced during the casting or bear 
ing forming process is provided. 
The mold structure per se above briefly 

described forms no part of the invention to 
which this present application relates: the 
same being disclosed in detail and claimed 
in my application for patent for molding 
device for forming bearings, etc., filed upon 
May 20th, 1919, Serial Number 298,520, the 
subject matter of which is the mold above 
referred to, and which mold is used in ex 
plaining the method or process to which this 
present application relates. I wish to ex 
pressly state, however, that the method to 
which this present application relates is in 
no way limited to the use of molds having 
the particular structural features illustrated, 
and that the same may be performed by the 
use of molds the construction of which va 
ries materially from that illustrated in the drawing. 
In performing my process each separate 

mandrel 7 is first heated to a temperature 

sufficiently high to avoid the chilling of the 
molten metal from which the bearing is 
formed to such an extent as to interfere with 
the formation of the bearing as the metal is 
poured into a mold chamber the lower por 
tion of which is in the vicinity of a connect 
ing rod and provides the bearing proper, 
while the upper portion thereof forms a 
riser; such heating being preferably accom 
plished by the use of a bath of molten metal 
contained within a pot 14 or other recepta 
cle, see Figure 3, which receptacle is heated 
in any way as by means of a gas burner 15 
and within which bath the mandrels are 
immersed. 
After the mandrel has been sufficiently 

heated it is removed from the heating bath 
by a handle 16, and the same is slid into the 
slot provided for its reception in the bracket 
4 which is at that time adjacent the heating 
bath. 
The mandrel in question is next advanced 

by the movement of the carrier 3, see Fig 
lure 1, into a position adjacent a second sta 
tion, and the lower mold section or ring 10 
is placed upon the mandrei and permitted 
to rest upon the collar 11; the spacing plates 
at the sides of the mandrel lying within the 
slots 13 and the lower mold member help 
ing to hold the parts in proper position rela 
tive to one another. The lower ring men 
ber fits tightly about the lower end of the 
mandrel SO as to prevent the flow of molten 
metal between the mandrel and ring during the casting operation. 
The mandrel with the lower mold section 

10 in place thereupon is next advanced by 
the continued movement of the carrier 3 into 
a position adjacent a third station: at which 
the connecting rod 1 and cap 2 thereof which 
have been previously heated to a tempera 
ture sufficiently high to avoid the chilling of 
the molten metal during the casting opera 
tion by the device shown in Figure 2, or an 
equivalent device, are placed upon said lower 
section or ring and are clamped in place by 
the clamp 9, the spacing plates 8 of the 
mandrel being held in place between and 
adjacent surface of the rod and its cap by 
the clamp. The parts of the rod are thus 
held in proper position relative to the man 
drel, and in a position such that the bearing 
formed between the mandrel and the parts 
of the rod will be concentric with the open 
ing provided by the registering recesses 
which receive the molten metal. The heating 
of the rod parts may be done in any way 
such, for example, as by the use of a plate 
17 which is heated by a burner 18, as shown in Figure 2. 
The carrier next moves the bracket in 

question and the mandrel and lower mold 
member 10, with the connecting rod resting 
thereupon, to another station at which the 
upper mold member 12 is placed upon the 
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mandrel; the slots 13 therein engaging the 
outer edges of the spacing plates S of the 
mandrel to thereby steady the said upper 
section as it rests upon the upper side of the 
connecting 
tion is larger than the portion of the man 
drel over which it fits, to thereby provide a 
riser when molten metal is 
mold. 
After the mandrel, the two mold sections, 

and the connecting rod have been assembled 
in the manner above explained, the mold as 
a whole is in condition for pouring; and 
molten metal is now poured into the mold 
chamber provided by the parts of the con 
jecting rod and by the upper mold member 
12, which metal runs down into and fills 
the space between the connecting rod and 
the mandrel within which the bearing proper 
is formed. The pouring operation is con 
tinued until the riser is full or substantially 
full, and as the mold cools the metai within 
the riser, which remains fluid longer than 
the metal between the connecting rod parts, 
settles, and thereby prevents the formation 
of blow holes or internal cavities in the bear 
ing proper, due to the contraction of the 
metal which forms the bearing. 
After the pouring of the molten metal 

into the mold, and after sufficient time has 
been allowed for the same to set and harden 
to an extent sufficient to retain its form, the ity of temperature in the mandrels in or connecting rod and mold parts are disassem 
bled, by the aid of a suitable arbor press 19 
as shown in Figure 4 should the use of such 
a device be necessary, the mandrel being 
forced downward through the mold parts. 
The bearing within the connecting rod parts 
may then be readily separated from the lower 
mold section, and the upper mold section 
may be easily removed from the riser. The 
riser 20 is next removed from the bearing 
parts in any way; as by breaking the con 
necting rod proper and cap part, as indi 
cated in Figure 5, and removing the por 
tions of the riser extending from each of the 
two parts of the bearing by means of a 

, 

metal saw 21 as shown in Figure 6. The 
two parts of the connecting rod are next 
clamped together, suitable shims being in 
terposed between the meeting surfaces of 
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eling carrier past a plurality 

the parts, and the bearing reamed or other 
wise finished to provide the finished bearing. 

It will be appreciated from the foregoing 
that the process wherein my invention con 
sists is continuous, that is, that the mandrel 
supporting brackets are carried by the trav 

- - - - - of stations 

and are supplied with a heated mandrel at 
one station, and with the mold Sections and 
the parts of the connecting rod at other sta 
tions, the pouring of the molten metal into 
the mold chamber of successive molds is 
done in succession as the assembled molds 
and connecting rods reach other stations, 

rod. This uppermost mold sec 

poured into the separate step 

out. 

2 

and the mandrels with their assembled mold 
sections and connecting rods and the formed 
bearing with its riser are removed from the 
blackets in succession at the last station: 
after which the parts are disassembled and 
the bearing finished as above explained. I 
wish, however, to expressly state that each 

or operation hereinbefore 
enumerated need not be done at a separate 
station; but that on the contrary two or 
more of the assembling, pouring, or disas 
Sembling steps may be performed at a single 
station, so long as the acts or operation re 
ferred to are performed in the order pointed 
In carrying out the process above outlined 

the upper and lower mold sections are as 
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sembled with heated mandrels before said 
mold sections have parted with the heat 
which they acquired from the molten metal 
during the casting operation, said sections 
being of such mass that they lose heat 
slowly after they have become heated: from 
which it follows that the mold sections them 
selves do not have to be heated prior to the 
assembling thereof with the mandrels after 
the process has been started and is under 
way. The mandrels, however, are each heated to a substantially uniform tempera 
ture as above explained before being as 
sembled with the mold sections, as it is obviously more important to have uniform 

der to secure uniformity in the bearings 
which are formed in direct contact there 
With, than in the upper and lower mold 
sections. As the mandrels move past the 
assembling stations, due to the movements 
of the carrier, they obviously part with some 
of their heat to the upper and lower mold 
sections and, as explained, said sections are 
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further heated by the molten metal which 
is poured into the mold; from which it fol 
lows that the upper and lower mold sections 
do not have to be heated, but, on the con 
trary remain in a heated condition as long 
as the process is in operation; it being of 
course obvious that more mandrels than 
pairs of mold sections will be employed in 
the working of the process in order to pro 
vide a supply of heated mandrels. 

It will be appreciated that the portion of 
each mold structure which is in immediate 
contact with the bearing formed therein 
in the performance of my process, that is, 

, the mandrel 7 and the projecting spacing 
plates 8 which, in the form of mold illus 
trated, form a part of the mandrel, is heat 
led by the use of the molten metal bath to a 
temperature closely approximating that of 
the bearing forming metal which is poured 
into the successive molds; as the metal used. 
in the bath will ordinarily be one which 
will be in the liquid form at temperatures 
corresponding, approximately, with the tem 
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perature of the molten metal from which 
the bearings are formed; it therefore fol 
lows that detrimental chilling of the molten 
metal as it is poured into the mold is pre 
vented, and that the molten metal after it 
enters the politions of the mold chambers 
within which the bearings are formed will 
in each case be in contact with a metal por 
tion of the mold the temperature of which 
is near that of the bearing metal itself, thus 
resulting in unifornity in the bearings pi'O- . 
duced in successive holds; and that the cool 
ing of the retal within each mold will be 
progressive, the portion thereof in imine 
(liate contact with the mandel cooling the 
slowest and perhaps l'emaining in the liquid 
foilm after portions of the bearing remote 
froin the wearing surface thereof, which is 
formed in contact with the mand!'el, have 
become solid. This fact, in connection with 
the presence of the metal Within the riser 
which remains liquid longer than the metal 
which forms the bearings, because of its 
compalatively large mass, results in bear'- 
ings of uniform quality and the metal of 
which, particularly at the wearing suit faces 
thereof, is free from blow holes and is 
smooth and of unifolian texture and density throughout. 
The above at least is my understanding 

as to what occurs within the molds during 
the formation of the bearings; although it 
is not asserted that othel' phenomena may 
not enter into and be concerned with the ul 
timate physical process involved in the mak 
ing of bearings or equivalent articles in ac 
cordance with the method herein explained, 
nor that the ultimate action of the various 
elements, featules and steps entering into 
the method may not be accounted for and ex 
plained by other theories. 
Having thus described the method or 

process wherein my invention consists and 
disclosed an apparatus or mechanism where 
by the same may be performed, I claim and 
desire to secure by Letters Patent: 

1. The method of forming a bearing for 
a connecting rod within an opening pro 
vided for l'eceiving the same and for retain 
ing it throughout its life which consists in 
innmersing a mandrel adapted to provide the 
wearing surface of the bearing in a bath of 
molten metal having a melting point col 
responding, approximately, with that of the 
metal from which the bearing is to be 
formed, to thereby heat the nandi'el to a temperature corresponding, approximately, 
with the temperature of the molten metal 
from which the bealing is to be formed; 
heating the connecting rod which is to be 
provided with a bearing to a temperature 
sufficiently high to avoid detrimental chill 
ing of the molten metal from which the bear 
ing is to be formed; assembling said man 
drel and connecting rod With the two lings 
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Surrounding said mandrel and between 
which sand connecting rod lies, and the up 
per of which lings is larger than said man 
drel to thereby provide a riser above the 
bearing being formed; pouring molten bear 
ing forming metal into the space between the 
lippel of Said rings and said mandrel; dis 
assembling said rings and mandrel and 
said connecting 1'od; and finishing the re Sulting bearing. 

2. The method of forming a bearing for 
a connecting rod Within an opening pro 
vided for receiving the same and for re 
taining it throughout its life which consists 
in immei'sing a mandrel adapted to provide 
the wearing surface of the bearing in a bath 
Of molten metal having a melting point cor 
l'esponding, approximately, with that of the 
metal from which the bearing is to be 
formed, to theleby heat the mandrel to a 
temperature corresponding, approximately. 
with the temperature of the molten metal 
from which the bearing is to be formed 
heating the connecting rod which is to be 
provided with a bearing to a temperature 
sufficiently high to avoid detrimental chill 
ing of the molten metal from which the bear 
ing, is to be formed: assembling said man 
drel and connecting rod with two mold sec 
tions which, in connection with the man 
drel and the rod, provide an annular space 
Within, which the bearing is formed and a 
Space for a riser extending above the boa. ing: Pouring moltenbearing forming metal 
into the Space provided for the riser and 
into the annular bearing providing space bo. neath the riser space; disassemblings 
connecting lod, said mandrel, and said mold 
Sections: and using said mold sections in the 
Performance of a second bearing forming 
Opel'ation while they are in a heated condi. 
tion. 

3. The method of forming a bearing for a connecting rod within an opening provided 
for retaining the bearing throughout the life 
thei'eof which consists in immersing a man del adapted to provide the wearing surface 
of the bearing in a bath of molten metal 
having a melting point corresponding, ap 
proximately, with that of the metal from 
which the bearing is to be formed, to thereby 
heat the mandel to a temperature corre Sponding, approximately, with the tempera 
ture of the molten metal from which the 
bearing is to be formed; heating the connect 
ing 'od which is to be provided with a bear 
ing to a temperature sufficiently high to 
avoid detrimental chilling of the molten 
metal from which the bearing is to be 
formed; assembling said mandrel and the 
connecting rod with two mold sections of 
such form as to provide in connection with 
the connecting rod a mold chamber made up 
of a lower annular space corresponding with 

70 

f 5 

80 

90 

95 

(t) 

(5 

O 

() 

130 

  



It) 

5 

20 

1,529,034 

the bearing to be formed, and a riser ex 
tending above said bearing: pouring molten 
bearing forming metal into the mold cham 
ber aforesaid: disassembling said connecting 
rod, said handrel, and said mold Sections: 
and using said mold sections in the forma 
tion of a second bearing before they have 
lost the heat impaited to then in the per 
formance of a previous bearing forming 
operation. - 

4. The method of forming bearings for 
connecting rods within openings provided 
in the rods and within which the bearings re 
main throughout their life which consists in 
continually and in succession immersing man 
drels adapted to provide the wearing sur 
faces of the bearings in a bath of molten 
metal having a melting point corresponding, 
approximately, with that of the metal from 
which the bearings are to be formed, to 
thereby heat the mandrels to temperatures 
corresponding, approximately, with the tem 
perature of the molten metal from which 
the bearings are to be formed; continually 
and in succession heating the connecting rods 
which are to be provided with bearings to a 
temperature sufficiently high to avoid detri 
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mental chilling of the molten metal from 
which the bearings are to be formed; assem 
bling the mandrels one after another each 
with a connecting rod, and with two mold 
sections of such a form as to provide in each 
instance and in connection with the connect 
ing rod a mold chamber made up of a lower 
annular space corresponding with the bear 
ing to be formed, and a riser extending above 
said bearing: pouring proper quantities of 
molten bearing forming metal into each of 
the mold chambers aforesaid in succession; 
disassembling the connecting rods, the man 
drels, and the mold sections after the for 
mation of each separate bearing as afore 
said; and using said mold sections immedi 
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65 drel and member with two mold sections 

ately and before they have had time to cool 
with other heated mandrels in the forma 
tion of additional bearings in a continuous 
and unbroken cycle. 

5. The method of forming a bearing 
within an opening provided for retaining 
the same throughout the life thereof which 
consists in immersing a mandrel adapted to 
provide the wearing surface of the bearing 
in a bath of molten metal having a melting 
point corresponding, approximately, with 
that of the metal from which the bearing is 
to be formed, to thereby heat the mandrel 
to a temperature corresponding, approxi 
mately, with the temperature of the molten 
metal from which the bearing is to be 
formed; heating the member which is to be 
provided with a bearing to a temperature 
sufficiently high to avoid detrimental chill 
ing of the molten metal from which the bear 
ing is to be formed; assembling said man 

of 
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Silch form as to provide in connection with 
the member a mold chamber made up of a 
lower annular space corresponding with the 
bearing to be formed, and a riser extending 
a hove said bearing: pouring molten bearing 
forming metal into said mold chamber dis 
assembling the parts aforesaid; and using 

S. 

said mold sections in the formation of a 
second hearing before they have lost the heat. 
imparted to them in the performance of a 
previous bearing forming operation. 

6. The method of forming a hollow cast 
netal article within and anchored in place 
in an opening provided in a member which 
consists in immersing a mandrel adapted to 
lie within said opening in a bath of molten 
metal having a melting point corresponding. 
approximately, with that of the metal from 
which the article is to be formed, to thereby 
heat the mandrel to a temperature corre 
sponding, approximately, with the tempera 
ture of the molten metal from which the 
article is to be formed: heating the member 
to which the article produced is to be an 
chored to a temperature sufficiently high to 
avoid detrimental chilling of the molten 
metal from which the article is to be formed: 
assembling said mandrel and member with 
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two metal mold sections of such form as to 
provide a lower space surrounding said man 
drel and corresponding in form with the 
article to be formed, and a riser extending 
above said article forming space: pouring 
molten metal into the said mold chamber: 
disassembling the barts aforesaid: and using 
the said mold sections in the formation of a 
second article before they have lost the heat 
imparted to them in performance of a pre 
vious article forming operation. 

7. The method of forming a cast metal 
article anchored to a member to which it is 
to remain attached which consists in im 
mersing a suitable mold member in a bath 
of molten metal having a melting point cor 
responding, approximately, with that of the 
metal from which the article is to be 
formed, to thereby heat said mold member to a temperature corresponding, approxi 
mately, with the temperature of the molten 
metal from which the article in question is 
to be formed: heating the member to which 
the cast metal article is to be anchored to a 
temperature sufficiently high to avoid detri 
mental chilling of the molten metal in ques 
tion; assembling said last mentioned member 
and said heated mold member with mold 
sections of such form as to collectively pro 
vide a mold chamber made up of a lower 
space within which the cast metal article 
produced is to be formed, and a riser space 
extending above said article space; pouring 
molten metal into the mold chamber afore 
said: disassembling the several parts herein 
before mentioned: and using said mold sec 
tions in the formation of a second cast metal 
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article before they have lost the heat im 
parted to them in the performance of a pre 
vious article forming operation. 

S. The method of forming a bearing with 
in an opening provided for retaining the 
same throughout the life thereof which con 
sists in immersing a handrel adapted to 
provide the wearing surface of the bearing 
in a bath of molten metal having a melting 
point corresponding, approximately, with 
that of the metal from which the bearing is 
to be formed, to thereby avoid detrimental 
chilling of the molten metal from which the 
bearing is to be formed; assembling the 

15 member which is to be provided with a 
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bearing with two mold sections of such form 
as to provide in connection with the man 
drel a mold chamber made up of lower an 
nular space corresponding with the bearing 
to be formed, and a riser extending above 
said bearing : Douring molten bearing form 
ing metal into said mold chamber: disas. 
sembling the parts aforesaid; and using said 
mold Sections in the formation of a second 
bearing before they have lost the heat im 
parted to them in the performance of a 
previous bearing forming operation. 

In testimony whereof I affix my signature. 
EMMETT L. PAGE. 
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