Patented Nov. 21, 1899.

G. S. STRONG.
CRANK SHAFT.
~ (Application filed May 5, 1899.)

J |
_
|
= A T |
B ,..,n....IH/..W..HHHH.“HH.IHNHMil....lu..il.......l“ I e, B B
[ — | m) | !
_ ) “l I“ ; ............. | /7 Q.\ _ QU |
- O I B _
| " “_ ‘T T T I _ " w _
, ) IS i wioiugndoguiey hipubpuinpgsiunibpiepinpinpuivr S WA - |
| -+ _
lllllllllllllllllllllllll -~ _ _
_ _ |
lllllllllllllllllllllll Ty U I :
A iy i I T _
b B th il dhgiuigylpipaspgeoi: “
ro S S I I SR A |
b N I “ “. |
b | | J Lol niani’ Attt
MIT._. i (I~ _ -
| | “ 1! 117 _ HN.\
7 T | di
I 4 A ;
L SO tonconorolepmlepiepleplpiaplgdepbosbyedpumtunt
IIIIIIIIIIIIIIIIIIIIIIIIIII -

No. 637,300.

(No Model.)




UNITED STATES PATENT OFFICE.

GEORGE 8. STRONG, OF NEW YORK, N. Y., ASSIGNOR TO JOHN P. MURPHY,
OF PHILADELPHIA, PENNSYLVANTIA.

CRANK-SHAFT.

SPECIFICATION forming part of Letters Patent No. 637,300, dated November 21, 1899.

Original application filed December 15,1898, Serial No, 699,312, Divided and this application filed May 5, 1899, Serial No.
| (No model)

716,695,

To all whom it may concern:

Be it known that I, GEORGE S. STRONG, a
citizen of the United States of America, re-
siding in the city, county, and State of New

5 York, have invented a certain new and use-
ful Improvement in Crank-Shafts and Fly-
Wheels, of which the following is a true and
exact descrlptlon reference being had to the
accompanying dlawuws which form a part

1o thereof.

- My invention relates to the construction oL

ly-wheels and the method of securing them
to crank-shafts, and isespecially designed for
use 1n connection with gas-engines and for

15 the purpose of relieving the crank-shaft from
the weight of the fly-wheel and carrying it di-
rectly on a bearing in the frame of the ma-
chine.

Thenature of myimprovements will be best

2o understood as described in connection with
the drawings, in which they are illustrated in
connection with a gas-engine,which, asshown,
1s one forming the subject-matter of my ap-

~ plication for Letters Patent filed December

25 15, 1898; Serial No. 699,312, of which applica-
tion the present one is a division.

My invention is also shown in connection
with a fly-wheel and adjustable crank-pin
moving therein, which forms the subject-mat-

30 ter of anothm pendmn* application—to wit,

that filed by me December 8, 1898, Serial No.

698,623.
Referring now to the drawings, in which
my invention is illustrated, Figure 1 is a plan
35 view of the engine provided with my improve-
ments, shown partly insection; and Fig. 2 is
a cross-section on the line 2 2 of Fig. 1.

A and A’ indicate cylinders of the gas-en-
gine, in which move pistons B and B‘r cou-

40 pled through connecting-rods D and D/ with
cranks C' and C? of the crank-shaft C. |

I’ indicates a casing thrown around the

cranks of the engine, and ' an extension from

the casing, forming a bearing for the stud-

45 shaftof the fly-wheel, as will he1 einafterbe de-

scribed. Another somewhat similar exten-

sion K° forms a bearing at the other side of
the engine for the crank-shaftﬁ

K% is an annular chamber formedin the ex-

50 tension I for a worm-wheel, (indicated at K. )

FS and FY are bearings for the shaft K%,
and F¥and K bearings for theshaft It. The
shaft K* is actuated through gearing (not
shown) by the worm- -wheel K and kamﬂ'
through a aniversal joint (indicated at Ki‘) 55
actua,tes a shaft, the end of which is indi-
cated at KX* and to which are attached cams
arranged to actuate the valves of the engine.
The shaft I* has attached to_it a hub, (indi-
cated at I%) from which extend arms I? I,
engaged with a ring I, which in turn is actu-
ated by a governor H secured on and oper-
ated by the shaft C of the engine. The mo-
tion thus imparted to the shaft I*is commu-
nicated by a lever (indicated at 1°) to a rod
I°, which enters the valve-box N and regu-
lates the adjustment of certain cams, (not
shown,) which are actuated by the shaft K4

P indicates the head proper of the gas-en-
gine cylinders.

E is the fly-wheel of the engine, which is
formed with a transverse c¢ylindrical channel,
in which moves the piston, (indicated at E? )

60

to which in turn is secured the erank-pin E’

which pin 1s adjusted to and from the center
of the fly-wheel by the movement of the pis-
ton, while the movement of the piston is ef-
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fected by fluid under pressure introduced to

its end through a channel ¢, which communi-
cates, as shown with a channel ¢ 1n the ecrank- 8o
shaft and throu gh said channel in the crank-
shaft with a pump or other device, by which
the fluid 1s introduced or withdrawn in order
to shift the crank-pin.

Referring now to the features which consti-
tute the subject-matter of my present inven-
tion, thetfly-wheel Kisformed with a centrally-
projecting stud-shaft E3, having near the
wheel a threaded perforation E? which near
the outer side of the stud-shaft opens into an
enlarged unthreaded perforation E°. The end
of the shaft C enters and fits in the unthread-
ed perforation E° and is provided, as shown,
with a threaded extension C’ of smaller di-
ameter, which screws into the threaded per-
foration E? thus securing the shaft and the
stud-shaft of the fly-wheel together. The
bearing F' surrounds the stud-shaft E® and
forms directly a bearing for this stud-shaft
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| and only indirectly a bearing for the shaft roo
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C, and in this way I carry the weight of the
fly-wheel directly on the bearing instead of
making the bearing act directly on the shaft
and carrying the weight of the {ly-wheel on
the shaft.

Preferably I construct the bearing, as
shown, with a hardened-steel liner (indicated
at I'") and provide a similar hardened-steel
liner 77 for the stud-shaft E?, placing between
these liners a series of rollers IS, so as to pro-
vide a roller-bearing to diminish friction.

Having now described my invention, what
Iclaimasnew, and desire tosecure by Letters
Patent, is—

1. In a gas-engine, a crank-shattin combi-
nation with a fiy-wheel, as K, a hollow stud-
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shaft I&° extending from the center of said
fly-wheel, said shaft extending over and be-
1ng secured to the end of the erank-shaft, and
a shaft-bearing for said stud-shaft in the
framing of the engine.

2. In a gas-engine, a crank-shaft in combi-
nation with a fly-wheel, as I, a hollow stud-
shaft K° extending from the center of said
fly-wheel, said stud-shaft extending over and
being secured to the end of the erank-shaft,
and a roller-shaft bearing for said stud-shaft
in the framing of the engine.

| GEORGE S. STRONG.
Witnesses:

CHAS. F. MYERS,

D. STEWART.
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