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(No model.)

To all whom it may concern: _

Be it known that we, JOHN GEORGE WAG-
NER, Jr., and HERMAN SAMUEL SEARLE, of
Roehestel in the county of Monroe and State
of New YOIL have invented a new and use-
ful Im provement in Devices for Transmitting
Motion, which improvement is fully set forth
in the following specification and shown in
the accompanying drawings.

In Letters Patent No. 59 ,435, of October
20, 1897, and No..592,436, of same date, re-
spectively, means are shown for connecting
driving and driven shafts or axles with drw-

- ing devwes substantially in the form of pit-
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men———eonnectmﬂ chains,belts,wheels, shafts,
and other similar devices in common uSe for
the purpose being dispensed with; but it is
found that the driving-shaft and the driven
shaft when thus connected do not both turn
at all times together and alike——that is to
say, if the driving-shaft be turned at a uni-
form rate, for example, the driven shaft will
at times movefasterand at other times slower
than the driving-shaftt, these periods of re-
tarded and accelerated motion oceurring regu-
larly during each revolution of the driven
shaft and e*mctly balancing each other.

Tofurther explain, viewing Figure 1 of said |

Letters Patent No. 592,436, the pltman being
horizontal, the motion of the shaft K will re-

tard durmn* the first quarter-revolution and
accelerate durmﬂ' the second quarter-revolu-
tion, the gain durmﬂ the latter just equaling
the lOSS during the formel and, furthermore,
during the thud quarter- Ievolutwn the mo-
tion of the shaft will be accelerated and cor-
respondingly retarded during the fourth quar-
ter-revolution. This iueoulmity of the mo-
tion of the driven shaft or wheelis objeection-
able,sinceit causesthemachineryor whatever

- may be actuated by the driven shaft to move

RO

or operate 1rregularly or unsteadily, as by a
series or succession-of relatively slow and
rapid motions.

The object of our invention is to pmv ide
means by which to overcome and avoid this
irregularity in the motion of the driven shaft
or part, which may be accomplished in many
different ways, one of which is herein shown
and described.

Theinventionishereinafter fully e*cplalned

t and more par ucuhuly pmnted out in the

claims.

Referring to the drawings, Fig. 1 is a side
clevation of the device, parts being shown in
two positions by full and dofted lines and
parts broken away. Fig. 21is a similar view,
parts being shown in othel positions by full
and dotted lines. Fig. 3 is a plan atoneend
of the frame, showing the cam-crank and as-
sociated parts. Kig.4is a plan of the device,
parts being in horizontal section. Fig.5isa
geometr 10&1 diagram aiding to e‘{plmn the dif-
6161’113 motions mvolved FIG‘ 0 18 a-horizon-
tal section at the middle of the frame, Show-
ing the trunnion-pin and associated parts.

"_lhe scale to which Fig. 5 is drawn is twice
that of the other figures.

Referring to the dmwings, A is a frame of
any convenient or suitable form and kind

the opposite end another shaft C, said shafts
being parallel and having bearings at a b, re-
spectively, upon the frame.

D 1s a connecting-rod or pitman between
the two shafts, constituting a part of the
mechanism by means of which the shaft Cis
driven from the shaft B. K is a driving-

crank upon the latter shaft for operating the |

pitman, with which said pitman is connected
by a journal-bearing, which crank may be
made double, as cshown having a bearing at
¢ On the fxanle

- Fis acam-crank, it being the driven crank
of the device, secmed to the shaft C, to which

crank the oppos1te or driving end of the pit-

man 18 connected. The faee of this driven
crank is provided with a cam-race d in a
plane at right angles with its axis of motion
and with a rigid crank-pin e, the throw of
which pin or it radius of motwn 15 equal to
that of the pin f of the crank K.

The pitman is provided at its middle part
with a transverse trunnion-pin g, Fig. 6,
adapted tomove in horizontal slots or races
v I in the sides of the frame A. This con-
stitutes a convenient means for controlling
the pitman at that part to give it pivotal ac-
tion and to cause said part to movein a right
line while the ecranks are turning. The trun-
nion-pin may be provided with antifriction-
rollers ¢ 2 or some other device in common

335

6o

s 70
‘holding at one end a driving-shaft B and at

75

30

QO

05

I00

TSt IS O e [ SE T T i

[T T T T N TT T T RTE S O] =




10

20

30

35

40

45

50

59

60

exerted through the

o 818,022

use, as ball-bearings, for reducing the fric- |

tion of the parts. Alsoball-bearings may be
employed at each end of the pitman and else-
where in the device, as may be found con-
venient, this not being a part of our inven-
tion. |

The pitman is not journaled onto the pine
of the cam-crank, but is formed with an elon-
oated longitudinal opening orslot %, in which
to receive the pin freely. The pitman is thus
made capable of moving in longitudinal di-
rections independently of the crank over the
face of the latter as the parts are turned.
The pitman is also provided with a rigid stud
[, extending into the race d of the cam, being
provided in said race with some well-known
antifriction device, as a roller m, Fig. 4.
- Thepitman as described in said Letters Pat-
ent No. 592,436, acts at times as a lever to turn
the crank F, and at other times it pushes or
pulls against said crank to turn it. By refer-

ring toFig.1inthedrawings herewithitwill be |

understood that as the crank K bears the ad-
jacent end of the pitman downward the latter,
acting as a lever, will bear at its other end up-
ward against the pin eand soactuate the crank
F, the pitman-stud /momentarilyidlingon ac-
count of its occupying a neutral part or dwell
of the cam; but as the crank I moves upward
the pitman, through the instrumentality of
the stud ! and roller m, will begin to push
against the inner wall or part p of the cam in
addition to pressing sidewise againstthe pine.
When the parts have reached the positions

shown by full lines in Fig. 2, the pitman will |

no longer press the pin e, but its whole driv-
ing force will be exerted against the curved
end of the part p to push the crank around.
When the parts are in the positions shown by

dotted lines in Fig. 1, the pitiman, again act-

ing as a lever, will bear sidewise downward
against the pin e to turn the crank, the stud

I, as before, momentarily idling. A further

progress of the erank is effected by the pit-
man bearing jointly against the pin eand the
side of the outer wall » of the cam. When
the parts reach the positions shown by dotted
lines in Iig. 2, the action of the pitman is
wholly in the nature of a pull exerted against
the outer wall of the cam to bring the crank
around. Thusitwill be seen that the pitman
has two independent points or places of bear-
ing against the driven erank—one against the
pin eand the otheragainstthe cam—said bear-
ing-places being variable as to distance apart.

When the pitman acts wholly as a lever, its
only effective bearing against the crank I is
pin e; but as the crank
turns the pressure against the pin decreases
and the pitman beginsto bear againstthe cam.
The pressure upon the pin e diminishes and
that upon the cam increases until the crank
reaches its upper position, when the condi-
tion is reversed—that is to say, the effective
pressure of the pitman is now wholly against
the cam—the pin e idling. Ifollowing the
crank onward the pressure of the pitman on

the cam will diminish and wholly cease tem-
porarily when the crank reaches its left hori-
zontal position, the pressure of the pitman in
the meantime being gradually transferred to
the pin e, which sustains the whole pressure

‘when the crank is at its last-named position.

The crank moving to its lowest position, the
pressure of the pitman upon the cam, it being

a pull, will be again substituted for that

against the pin e, the pressure against the pin
again becoming the only pressure exerted by
the pitman when the crank returns to its
original position. _

The stud ! of the pitman moving along the
curves of the cam d as the crank turns con-
trols the motion of the latter, causing it at
times to move faster or slower, as the case
may be, than the pitman would move it were
said pitman simply journaled upon the
crank-pin e. The cam is given such elon-
oated shape that the crank F will at all times
during a complete revolution keep exact pace
with the motion of the driving-crank E, mov-
ing, however, it will be understood, in the
opposite direction—that is to say, while the
crank E moves through any given part of- a
revolution, as one-sixteenth, one-fourth, or
other fractional part, the crank E will also
move through the same fractional part of a
revolution. Were the pitman journaled di-
rectly onto the pin e the two cranks would
make complete revolutions in the same time
and complete half-revolutions in the same
time between the two horizontal positions of
the cranks; but at all other points in a revo-
lution the pin e would be either back of or
in advance of the position of the pin f of the
driving-crank. The action of the cam pre-
vents this and keeps the two crank-pins fe
relativelyin the same position at every point
throughout a revolution.

During every revolution of the crank I the
pin e traverses twice along the slot & in the
pitman, and it will be understood that the mo-
tion of the pitman over the face of the driv-
ing-crank is not ecircular, but varies there-
from. These vibrationsof the pin in the pit-
man are produced by the action of the cam.
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The matter of the comparative motions of

the cranks E and F will be clearly understood
by inspecting the diagram Kig. 5. Suppose
the circle made by the erank-pin f(not shown
in the figure) in completing a revolution to
be divided into, say, sixteen equal parts.
Then starting with the cranks at their right
horizontal positions the trunnion-pin g would
be at first at the point 0 and then at the suc-
cessive points 1 to 8, inclusive, as the crank-
pin f passed the successive sixteenth-division
points while making a half-revolution. Iur-
thermore, if the circle G represent the travel
of the pin e during a revolution of the erank
F and its upper half be divided into equal
parts 0' to 8, inclusive, these divisions will
correspond with sixteenths of the entire eir-
cle and also with the positions of the pin f
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ing a half-revolution, and likewise with the
successive positions of the trunnion-pin from
010 81n case the two cranks move alike; but
1t will be observed by the arcs of circle 02 to
8%, inclusive, that the pitman, if journaled on
the pin ¢ and unassisted, would hold said pin
back of the respective positions 1’ to 7/, in-
clusive, giving to the crank If a varying rate
of progressive motion and different from that
of the crank E. It will also be observed
from these arcs that the motion of the crank
I, in case the pitman were journaled di-
rectly on the pin e, would be retarded dur-
Ing the first quarter-revolution 0’ to 4’ and
accelerated during the second quarter-revo-
lution 4" to 8, the gain in velocity during
the second quarter just equaling the loss
in velocity during the first quarter. It will
be further observed that during the third
quarter-revolution 8 to 12’ the pitman would
urge the crank into an accelerated velocity,
which would be retarded during the fourth
quarter-revolution from 12’ to 0.
ing back and forging ahead at times of the
driving end of the pitman results from its
vibrations across the center line 0 8’ while
carrying the cam-crank through a revolution.
As sald end of the pitman moves away from
the center line it relatively draws back or to-
ward the right, as shown by the divergence
of the arc o° from the tangent n n, and as it
returns to the center line from either side it
throws forward or ahead. This drawing
backward and throwing forward of the head
of the pitman during its vertical vibrations
across the center line equals the distance o’ o
or the versed sine of the are o? of vibration.
The action of the cam d compensates for
these relative backward and forward throws
of the head of the pitman while carrying the
crank around, eliminates their effects, and

gives to the crank I¥a steady progressive mo-

tion like that of the driving-crank I.

We have constructed various other devices
than the cam here shown for accomplishing
this result; but for the uses to which this de-
vice has been put we find the cam to be the
most desirable. However, we do not confine
ourselves to this particular means for accom-
plishing the object desired.

IFor communicating motion from the shaft
C to other machinery or operating parts any
well-known device, as a gear ITor a belt-pul-
ley or other device, may be employed, or the
crank If itself may constitute a part of a gear

~or other wheel for communicating motion,

)
wn

the particular application of this device or

manner of its use not being essential to the

Iinvention. . | |
What we claim as our invention is—

1. A device for transmitting motion, com-

prising a driving part, a driven part, and a
connector for said parts, a frame at opposite
ends of-which the driving and driven parts
have their bearings and in which the con-
nector slides and is controlled at its center,
and means foradapting the connector to move

[ ]

This fall-

independently of the driven part while car-
rying the latter forward, substantially as set
torth. o
2. A device for transmitting motion, com-
prising a driving part, a driven part, and a
connector for said driving and driven parts
slidingly controlled at its center, and means
for adapting said connector to move faster or
slower than the driven part while moving the
latteronward,substantially asand for the pur-
pose specitied.
0. Adevice fordriving orturning one shaft

orrevolving partfrom another revolving part,
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comprising, in combination with the driving

and the driven parts, a connector for said
parts, slidingly controlled at its center and
adapted to move with the driving part, and
to move 1ndependently of the driven part,
substantially as described. | |

4. A device for transmitting motion, com-
prising a driving part, and a driven part, and
a connector for said parts, and means for
adapting the connector to move independ-
ently of the driver -part while carrying the
latter forward, said connector being con-
trolled at-its middle to move in a right line,
substantially as described.

5. A device for transmitting motion, com-
prising a driving part, and a driven part, and

& connector for said parts, and means for

adapting the connector to move independ-
ently of the driven part while carrying the
latter forward, said connector having a bear-
ing midway of its length, substantially as
shown and described.

Qo

100

6. A device for transmitting motion, con-

sisting, in combination with a driving part
and a driven part, of a connector for said
parts, siidingly controlled at its center and
having two separate and independent places
of bearing upon the driven part whereby the

latter is propelled, substantially as deseribed.

7. T'he combination, in a device for trans-
mitting motion, of a driving part,and adriven
part, and a connector for said parts, slidingly
controlled at its center and having two inde-
pendent places of bearing upon the driven
part whereby the latter is propelled, said
places of bearing being variable as to the dis-
tance between them, substantially as speci-
ied. | |

3. In a motion-transmitting device, a re-
volving driving-crank, a revolving driven
crank, and a rod or pitman for connecting
sald cranks, slidingly controlled at its center
and having a journal-bearing upon the driv-
ing-crank, and a bearing upon the driven
crank allowing of a free longitudinal motion
thereon, substantially as specified.

9. In a motion-transmitting device, a re-
volving driving-ecrank, a revolving driven
crank, and a rod or pitman for connecting
sald cranks, having a journal-bearing upon
the driving-crank, and a bearing upon the
driven crankallowing of an independent mo-
tion for the pitman, said motion of the pit-
man upon the driven crank being irregular
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or varying from a circle, said pitman being
slidingly controlled at its center, substan-
tially as set forth. |

10. A motion-transmitting device compris-
ing a revolving driving-ecrank, a revolving
driven crank, and a rod or pitman for con-
necting said cranks, said rod or pitman slid-
ingly controlled at its center and being con-
nected with the driven crank by means of a
pin rigid in the driven crank occupyling a
cavity in the rod, and a stud rigid in the rod
occupying a cavity in the driven crank, sub-
stantially as and for the purpose specified.

11. A motion-transmitting device, compris-
ing a revolving driving-crank, a revolving
driven crank, and a rod or pitman for con-
necting said eranks, said rod or pitman slid-

Wl—

4 618,922

ingly controlled at its center and being con-
nected with the driven crank by means of a
pin rigid in the driven crank occupying a
cavity in the rod,and a stud rigid in the rod
occupying a cavity in the driven crank, the
cavity in the rod being longitudinal and the
cavity in the erank being curvilinear, sub-
stantially as shown.

In witness whereof we have hereuntosetour
hands, this 26th day of November, 1897,1in the
presence of two subseribing witnesses.

JOHN GEORGE WAGNER, JR.
HERMAN S. SEARLLE.
VWitnesses: |
Exos B. WHITMORE,
M. .. WINSTON.
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