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Be it known that I, Lyman J. PO’ITER,’_&

citizen of the United States, residing in the.
city and county of San Francisco, and State

of California, have invented new and wuse-
ful Improvements in Methods and Means of
Counterbalancing Crankshafts, of which the
following is a specification. -~ -
This invention relates to a method and

means of counterbalancing crankshafts.
- Prior to my invention crankshafts for

multi-cylinder automotive and like internal
combustion engines have been counterbal-

anced with the object in view of eliminating

vibration and to increase the efficiency of
such engines. In _ _
and centrifugal force of each crank web
and crank pin were taken into consideration

- and compensated for to overcome the dis-
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tortive strains which they exert on the
crankshaft and thereby place the latter in

running balance as well as in static balance.
This was accomplished by counteracting the
- unbalanced centrifugal forces by opposing

thereto similar forces applied to the crank-
shaft as nearly as possible in the same radial

~plane. :

These prim? methods have not been uni-
versally applied in commercial practice due
chiefly to the fact that crankshafts are die

“forged and no entirely satisfactorv means
has been produced by which counterweights:

may be inexpensively applied to crankshafts

‘In a manner insuring that the counter-
weights will not become loose or fly off when

the engine 1s operating under high speed.
It is the principal object of the present
invention to provide crankshafts with coun-
terbalancing means which will be inexpen-
sive to apply to any type of crankshaft, ef-

ficient in operation and not liable to become

loose or free from the crankshaft. -

The 1nvention is exemplified in the 'fol-

lowing description and illustrated by way

of example in the accompanying drawings

in which: ~ -

Fig. 1 1s a view 1n elevation of a three-
bearing four-throw crankshaft with mv in-
vention applied thereto. - _

Fig. 2 is an end elevation of the same.

Fig. 3 is a view in elevation of a five-
bearing four-throw crankshaft with my im-
proved counterbalancing means thereon.

Fig. 4 1s an end elevation of the same.

Fig. 5 1s a view in elevation of a four-

prior methods the inertia’

bearing -six—thr

"

anced according to my invention.

Fig. 6 is an end elevation of the same.

. 1’534’411

ow crankshaft counterbal-

Fig. 7 1s a view in elevation of a three-

‘bearing six-throw crankshaft of my im-

proved counterbalancing means thereon.
Fig. 8 i1s'an end elevation of the same. -
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The crankshafts disclosed in the accom-
panying drawings are types constructed ac-

~cording to common practice. Each of these
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crankshafts is formed with bearing por-

tions 10 which are in axial aligpnment with

the longitudinal axis of the crankshaft
which 1s shown in dot and dash lines 12—12

m Fies, 1, 8 and 5. The crankshafts are
also formed with the usual radial crank

tances from

the longitudinal axis of the
shaft., - - | |

- An ordinary six-throw crankshaft with

webs 14 which carry crank pins 15. These -
~ latter elements lie in radial planes and gen-

-erally 120° or 180° apart and equal dis-
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the crank pins lying 120° apart is substan-

tially in static  balance.

Ings are not in running balance. That is,

However, these
- shafts when mounted in three or four bear-
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when the shaft is in rotation the centrifu-
gal forces generated pull the shaft in dif-

ferent directions at different points.along
its length. When the speed of the chaft in-
creases so that these forces can overcome the

produce shaft deflection
and the shaft is no longer in balance. To
counteract these unbalanced forces, on each
crank web I arrange a counterbalance 16.
These counterbalances are in the form of
disecs placed in a plane at right angles to
the axis of the shaft and concentric with
respect to said axis. -

S

~bending moment of the shaft, each one of
these forces will

W,

In aPPl}'ing these discs to the shaft I ar-{ S

range a rigid retaining ring 162 the width of
the disc and preferably of steel in proper
position around the erank web concentric

with respect to the axis of the shaft and in

plane at right angles to said axis. A plate
(not shown) is then placed on the sides of
the ring and the space intermediate the ring

- and the web is filled with an alloy metal in
- a -molten condition. This metal when it

hardens forms a bend between the ring and

with which to counterbalance the shaft.
To compensate for the crank pin, and por-
tions of the webs, I prefer to core out a por-
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‘the web and provides the necessary weight -
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~balance crankshafts in an inexpensive and
effective manner and while I have disclosed
‘my 1nvention as now known to me, it is to
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- tion as defined in the appended claims.
 Having thus described my invention, what
1 claim and desire to secure by Letters Pat-

=

tion of the metal as indicated at 17 in Figs.

2'5‘ 4 ﬂ.lld 6:# - ' '.
- By my invention I am enabled to cotinter-

be understood that various changes in its
formation, construction as well as steps in

the method may be made by those skilled in
webhs..

the art without departing from the Inven-

ent 18— e .
1. A method of counterbalancing crank-

shafts which comprises filling the space be-
tween the webs of the crankshaft and rigid

cirecular bands arranged about the webs con-
centric with respect to the axis of the crank-
shatfts with material ina fluid condition, and
then permitting said material to harden to
form a rigid bond between said bands and
said webs. . _ - .

2. A method of counterbalancing crank-
shafts which comprises filling the space be-
tween the webs of the ecrankshaft and rigid
circular bands arranged about the webs con-
centric relative to the axis of the crankshaft

and In a plane at right angles to said axis

with metal in a molten condition, and then
permitting said metal to harden to form a
rigid bond between said bands and said
webs. | .

3. A method of counterbalancing crank-
shafts which comprises filling the space be-
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tween the webs of the crankshaft and rigid

circular bands arranged about the webs con-
. centrie relative to the axis of the crankshaft

with metal in a molten condition, coring out
& portion of said metal during the molding
thereof to compensate for the weight of the
crank pins of said crankshaft, and then per-
mitting* said metal to harden to form a
rigid . bond between said bands and said

4, A method of ‘counterbalancmg: crank-

‘shafts which comprises molding disks on the

webs of the crankshaft concentric with re-
spect to the axis of the crankshaft and sub

stantially at right angles to said axis. .
crank-

5. A method of counterbalancing
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shafts which comprises molding disks di-

rectly on the webs of the crankshaft concen-

tric with respect to the axis of the crank.

shaft and substantially at right angles to

sald axis, and coring out portions of said

disks to compensate for the weight of the
crank pins of the crankshaft.
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8. In combination with a crankshaft hav-

ing substantially radially extending webs

carrying crank pins, of rings arranged
around said webs concentric with respect
to the axis of the crankshaft and in a plane
substantially at right angles to said axis, and

‘metallic fillers between said rings and said

webs, said fillers forming a rigid bond be-
tween said rings and said webs, said fillers
being formed with recesses to compensate
for the crank pins on the crankshaft.

LYMAN J. POTTER.
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