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To all whom it may conceri:

Be it known that we, CHARLES L. KLINE,
Sr., and CHARLES L. KLINE, Jr., eifizens of
the United States, residing at New York city,
in the county of New York and State of New

York, have invented certain new and useful

Improvements in Mechanical Movements;
and we do declare the following to be a full,
clear, and exact description of the invention,

such as will enable others skilled in the art |

to which 1t appertains to make and use the
same, reference being had to the accompany-
ing drawings, and to the letters and figures of
reference marked thereon, which form a part
o1 this specification.

Our invention relates to improvements in
machines in which heatis employed to do me-
chanical work— as, forexample, by the expan-
sion of water-vapor in steam-engines or the
expansion of hot air or burned mixture of air
and gasin hot-air or gas engines, orto engines
used in producing electric light or power;
and the object of our invention is to pro-
vide attachments for engines of the kind set
forth simple in construction, comparatively
inexpensive to manufacture, that operate
smoothly and steadily in practical use, and
which change houzontal or rectilinear mo-
tion to rotal v motion.

To attain the desired end, this, our inven-

tion, consists in the constructlon, arrange- |

ments, and operation of parts herein set forth.
Inthe drawings which accompanyand form

a partof the specification, Figure 1l represents |

a side elevation, and Fig. 2 aplanview, of our
engine; Figs. 3, 4, and 5 are views in detail
of the parts of our cam-disks.

Like letters and figures of reference indi-

cate like parts in all the views.

In order to explain our invention, we have
shown the same as applied to an engine of the
typein whichthe mechanical force arises from
the elasticity and expansive action of steam,
although manifestly our device for increasing
force may be applied to any machines using
an axle or shaft.

Referring particularly to the drawings, A
denotes the cylinder of an ordinarysteam-en-

gine, and B the piston-rod, and C the connect-

ing-rod or pitman, thereof.
The horizontal crank or plllﬂ&ly driving-

T

at opposite ends of same a crank-arm E, at

| the extremity of which is a preferably rotary

crank-wrist or roller e,

Our vertically-disposed cam-disks F con-
sist of a triangular-shaped base-piece and su-
perimposed plates ', provided with inclined
bearing edges ', which form interior channels
or ways f, in which one of our wrists ¢ works.
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These cams are mounted on two coneentric

secondary driving-shafts G, which lie parallel
with but considerably out of line with and
preferably lower than the shaft D and are
journaledin boxes . Theshafts Galsocarry
gear-wheels H, which mesh with gear-wheels

| J, mounted on the power-shaft K, running in

boxes % and carrying the balance or ﬂy-
wheel M.

It is manifest that various omissions of
some particulars could be made without ma-

terially affecting the essential features of our

invention or the operations of the remaining
parts.
Obviously the elements of the structure de-

t scribed may be located at an angle to the

plane in which they are shown. We accord-
ingly use the words ‘‘ horizontal,” *‘ vertical,”
and the like in a relative sense. |

In operation one of the crank-wrists e, Fig.
4,upon being rotated in the direction of the ar-
row will ride u p theinclined plate 2, approxi-
mately one-half the length of the plate, go-

ing to the end of the chanmnel or way 7, as

shown in thin broken lines, and then travel-
ing back to the commencement of the same,
as represented inthick dotted lines, and then
leaving the same take a short cir cuit or route
aeross to a point on the edge [ of the next
plate near the beginning of another channel
orway F. The WllSt er 1des to thie end of the
plate 1, and then travels back to about the
medium point of the plate, after which it
leaves the plate and goes to the edge 3 of the
next plate. In like manner the other crank-
wrist ¢, which lies in the same plane with the
first one, but which extends in an opposite

. direction from the shaft D, travels (while the

first wrist e 1s taking its short circult from
the plate 2 to the plate 1) upward and back
again through a channel or way f of the oppo-
site cam, aud then when it isabout to make a
short cucmt across the said cam the crank-

shaft D is journaled in boxes d and carries | wrist e of the first cam will have reached the
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~ plate 1 and will then travel up its new chan- |

- IO
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nel or way. Thus fora period both wrists are
in engagement with their respective plates of
the 0pp051te cams at the time when the crank-
arms are at or around their dead-centers.

- It.will be observed that our wrists ¢ pass
along the channels or ways f alternately, but
the shafts G have a continuous forward mo-

tion, and that said wrists can never get outof

the interior channels or ways formed by the
bearing edges ' of the plates F'.

Our cam-disks are provided with open cen-
ters and have bearing edges or faces forming

o an equﬂateraltriangle and are also provided

with straight ehannels or ways leading from
the points Cof the triangle.
One of the principal advantaﬂ'es of thisin-

- vention is that for a certain peuod or time
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both crank-wrists ¢ e arein engagement with
theilr respective plates of the opposite cams.

Another advantage is that the shafts G are
set on a lower plane thanis the shatt D, thus
oiving additional leverage to the force ex-

erted on the connecting-rod, which leverage

variesaccording totheangularity of the crank

D and is greatest when said c¢rank D 1s at

and around the ninetv-degree pomt—-—-n;s oreat-
est point of efficiency.

In cases whereourengineis used in produc-
ing electric light or power we use a belt or
other engaging means to connect the balance
or fly wheel M with the palley of a dynamo.

What we claim as our invention, and desire
te secure by Letters Patent, is—

- 1. In a machine, a erank-shaft plowded_
with rotary crank- wrists lying in the same
plane, in combination with twocams provided:

with a plurality of bearing edges of certain

inclination,and interior ch&nn_els orways; the

armsof said crank-wrists being provided with 4o

rollers engaging the interior channels.

2. Acam-disk havinginterior bearing edges
or faces forming an eqmlateral tr 1&1’10‘16 and

provided with straa oght channels or ways lead-
ing from the. pomts of the triangle.

3. Acam-disk having interior beamnwedwes |

or faces forming an eqmlateml trla,n‘a'le and
provided with straight channels or ways lead-

45

ing from the points of the triangle, 1n combi-

nation with a erank -shaft prowded with a
rotary crank-wrist. -

4. In a machine, a crank- shaft prowded
with two crank-wrists located at opposite ends

of the shaft, in combination with two cams -

constructed and arranged to engage said
crank-wrists.

5. In combination,- a crank-shaft provided

with two crank -wrists, located at opposite
ends of the shaft and two cams constructed

and arranged to engage said crank-wrists, the .

60

shafts of the cams being out of line with the

| erank-shaftt.

6. In combination, a elfmk Sha,[t .;Llld two

oppositely- dlspoged_ crank-arms pmvuﬁled

with rotary wrists, and cam-disks provided
with a plurality of bearing edges or faces, the

radii of the crank-arms and the cam-disks
being of unequal lengths, whereby the lever-
age of the cams varies according to the an-
gularity of the crank-arms. |

In testimony whereof we affix our signa-

tures 1n presence of two witnesses.

'CHARLES L. KLINE.
.CHARLES L. KLINE, Jr. -

Witnesses:
M. E. STODDART,
CHARLES A. BURNS.

so



	Drawings
	Front Page
	Specification
	Claims

