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This invention relates to an improved method 
of forging metal objects, and has particular ref 
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erence to an improved method for forging, ir 
regularly shaped hollow metal objects, such as 
hollow crankshafts. 
An object of the invention resides in the provi 

Sion of an improved method for forging metal 
objects such as hollow crankshafts which have an 
overlap between the crankpin and the main bear 
ing portions of such an extent that the cavities 
provided in the overlapping portions of the crank 
shaft have restricted ends. 
Other objects and advantages will be more par 

ticularly pointed out hereinafter or will become 
apparent as the description proceeds. 

In the accompanying drawing, in which like 
reference numerals are used to designate similar 
parts throughout, there have been illustrated two 
slightly different examples of what is now consid 
ered to be the preferred manner of carrying out 
the improved method for forging irregular metal 
objects, such as hollow crankshafts for internal 
combustion engines. The drawings, however, are 
for the purpose of illustration only and are not to 
be taken as limiting the invention the scope of 
which is to be measured entirely by the scope of 
the appended claims. 

In the drawing: 
Figure 1 is an elevational view of a crankshaft 

at an intermediate stage of the forging process 
in one illustrative manner of carrying out the 
process Constituting the idea of the invention; 

Fig. 2 is an elevational view of the finished 
Crankshaft after it has been formed in the man 
ner first illustrated; 

Fig. 3 is an elevational view of a hollow blank 
used in carrying out the forging process in a 
Somewhat modified manner; 

Fig. 4 is an elevational view of the blank at an 
intermediate stage of the secnod illustrative man 
ner of carrying out the process; 

Fig. 5 is an elevational view of the finished 
Crankshaft formed in the manner illustrated in 
Figs. 3 and 4; and 

Fig. 6 is an elevational view of the crankshaft 
taken at an angle of 90° to the view illustrated in 
Fig. 5. 

Referring to the drawing in detail, and particu 
larly to Figs. l and 2, a metallic blank is sub 
jected to one or more initial forging operations 
to provide a partly finished article such as the 
crankshaft illustrated. As shown in Fig. 1, the 
crankshaft has been provided with main bearing 
portions and A2, with a crankpin portion 4, 
with crank cheeks 6 and 8, and with counter 

(C. 29-6) 
weight extensions, broken away portions of which 
are indicated at 20 and 22. In this intermediate 
form, the crank cheeks 6 and 8 are extended 
So that there is no Overlap of the area of the bore 
of the crank pin portion 4 with respect to the 5 
main bearing portions to and 2. While the 
crankshaft is in this intermediate stage, it is 
rendered hollow by providing the main bearing 
portions 0 and 2 with straight bores 24 and 26 
and the crankpin portion with a similar straight 10 
bore 28. As the boring operation is performed 
before the overlap of the crankpin portion of the 
Crankshaft with respeet to the main bearing por 
tions is completed, this operation may be per 
formed with straight boring tools in a manner lis 
commonly employed in machine shop practice. 
After the bores 24, 26, and 28 are provided in 

the crankshaft blank, the blank is subjected to 
further forging operations to provide the finished 
crankshaft, as illustrated in Fig. 2. During these 20 
further, operations, the crank cheeks 6 and 8 
particularly are swaged down from their elon 
gated condition, as illustrated in Fig. 1, to their 
finished condition, as illustrated in Fig. 2. Dur 
ing this Swaging operation, excess material which 25 
may be provided on the crank cheeks, as indi 
cated at 30 in Fig. 1, is forced down into the main 
body portion of the finished crank cheek and at 
the same time the crank pin portion 4 is moved 
inwardly with respect to the main bearing por- 30 
tions 0 and 2 until the bore 28 of the crank pin 
portion overlaps the cross sectional areas of the 
main bearing portions 0 and 2. During this 
process, the ends of the bores 24, 26, and 28ter 
minating in the crank cheeks 6 and 8 are re- 35 
duced so that in the finished article the crank 
shaft cavities have intermediate portions of ap 
proximately the same diameter as the respective 
bores provided in the blank, as illustrated in Fig. 
1, but have their end portions reduced so that an 40 
adequate amount of metal is provided in the 
crank cheeks between the crank pin portion and 
the main bearing portions to insure sufficient 
strength for the finished hollow crankshaft. 
While it might be possible to drill out the cavi- 4.5 

ties illustrated in Fig. 2 after the crankshaft was 
formed to its finished shape, it is obvious that 
the production of such irregular cavities in a 
metal body Would be an extremely expensive and 
tedious Operation requirirg tools and methods at 50 
present unknown in regular machine shop prac 
tice. By means of the improved method described 
above, however, the desired result can be obtained 
by Ordinary machine shop methods in an operat 
ing time consistent with the usual practice. 
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2 
If desired, the interiors of the oores formed in 

the blank, as illustrated in Fig. 1, may be coated 
with a suitable material or the hollow portions 
may be filled with some material before the blank 
is subjected to further forging operations in order 
to prevent scaling or oxidizing of the interior of 
the hollow portions during the forging operations, 
subsequent to the boring operation, required to 
form the finished product. 

In the slightly different manner of carrying 
out the improved method of forging irregular 
metallic bodies, as illustrated in Figs. 3, 4, 5, 
and 6, the blank from which the body, such as 
an engine crankshaft, is to be formed is made 
hollow or tubular before the plank is subject to 
any forging operation, such a hollow or tubular 
blank being illustrated in its initial straight con 
dition in Fig. 3. The blank is then subjected to 
various forging operations to give it the desired 
form. In order to for in an object Such as a 
hollow crankshaft, the tubular blank is first 
formed to a generally J-shaped condition, as 
illustrated in Fig. 4, after which the main bear 
ing portions 32 and 36, the crankpin portion 
36, and the crank cheeks 33 and 48 are formed 
by subsequent operations. In carrying out the 
process in accordance with this Second manner, 
the bore 42 is maintained at substantially its 
original diameter through the crank pin and the 
main bearing portions but is materially reduced 
at the portions which extend through the crank 
cheeks 38 and 4G, as indicated at 38 in sigs. 5 
and 6. 
By employing the improved process described 

above, a crankshaft can be produced in which the 
bore of the crank pin portion 36 overlaps the 
cross sectional area of the main bearing por 
tions 32 and 36 and in which the cavities in the 
crank pin and the main bearing portions can, 
in spite of the above described overlap, be pro 
vided by usual machine shop methods without 
the necessity of resorting to special tools and 
extended and tedious boring or milling opera 
tions. 
In the crankshaft, form produced in the Second 

described manner of carrying out the in proved 
method, a crankshaft is produced which has 8, 
continuous bore extending therethrough with 
out any openings to the exterior of the crank 
shaft, such a bore having the particular advan 
tage that it may be used in its original for 8S 
a channel for supplying lubricant to the various 
parts of the engine connected with the crank 
shaft. 

After the forging operations are completed, the 
object, such as the crankshaft mentioned, may be 
subjected to various machining, grinding, 8...and 
polishing operations to bring it to its completely 
finished form. 
From the above description, it will be observed 

that an improved process has been provided for 
forming irregular metallic objects, such as crank 
shafts in which the crankshaft comprises hollow 
overlapping offset bearing portions kiy providing 
Such offset portions with bores or cavities at 2.x. 

2,143,805 
intermediate stage in the formation of the object, 
before any extensive overlap of such offset por 
tions is present, and subsequently providing the 
offset portions with the desired amount of overlap 
after such portions have been rendered hollow, at 
the same time changing the shape of the interiors 
of the hollow crankshaft portions as Well as the 
exteriors to provide the proper structure between 
the various parts when reduced to their final overlapped condition. 
While there have been illustrated and described 

two slight different methods by means of which 
the improved process may be carried out, it is to 
be understood that the invention is not limited to 
the exact methods so illustrated and described 
but that, such changes in the arrangement of the 
various steps of the method and in the perform 
ance of the steps themselves may be resorted to 
as would be suggested by this disclosure to a per 
Son skilled in the art. 

Having now described the invention. So that 
others skilled in the art may clearly understand 
the same, what it is desired to secure by Setters 
Patent is as follows. 
What is claimed is: 
1. The method of forming hollow articles hav 

ing overlapping offset portions which comprises, 
bringing the material of such an article to an in 
termediate form having Said offset portions but in 
which no overlap is present, making said article 
hollow while in said intermediate form, and fur 
ther forming said hollow article to provide said overlap. 

2. The method of manufacturing a hollow arti 
cle such as a crankshaft, having overlapping off 
set portions by successive forging and machining 
operations which comprises, forging the material 
of Said article to an intermediate form having 
Said offset portions but in which no overlap is 
present, boring the article while in said inter 
mediate form to render it hollow, and providing 
said overlap by Subsequent forging operations. 

3. The method of manufacturing a hollow arti 
cle Such as a crankshaft, having overlapping off 
set portions by successive forging and machine 
operations which comprises, forging the material 
of said article to an intermediate form in which 
the offset portions are present but the overlap is 
less than in the finished article, straight boring 
Said article including said offset portions while in 
said intermediate form to render the article hol 
low, and providing the complete overlap by Subse 
quent forging OperationS. 

4. The method of manufacturing a hollow arti. 
cle, Such as a crankshaft, having Overlapping off 
set portions by successive forging and machining 
Operations which comprises, forging the material 
of said article to an intermediate form having 
offset portions with less overlap than the finished 
article, straight boring said offset portions to 
render Said article hollow, providing the complete 
overlap by Subsequent forging operations, and 
machining the completed forging to provide the 
finished article. 

EARLE. A. R.Y.D.E.R. 
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