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Appheetlon fled .&pnl 13,1903,

To all whom it may concerm:
Be it known that I, ROLAND PERCY BART-

LETT GREEN, & cltlzen of the United States,

and a 1=esiden,t- of Brooklyn, in the county of
Kings and State of New York, have invented

certain new and useful Improvements in Va-.

riable-Speed Gears, of Whmn the f@llowmg isa
specification.

This invention 1ela,tes to va,rla.ble speed
gears, and particularly to an automatlcally-
adjusting variable-speed gear in which a vol-
untarycontrolling device-may be substltu ted,
if desired.

'I'he object of the invention is the predue-—;

tion of a gear which may beinterposed inany
power tram where it is desired to transmit ro-

tary motion from a source of constant power

to a machine or any form of power utilizer
wherein the load is variable and to make said

gear readily adjusting so that the speed of:

the thing driven throuﬂ'h the gear will vary

with thel load, and therefore the power applied
will be mversely as the speed or pronorhmnalf

to the load. -

With these objects in view the invention
consistsin the construction, combination, and
arrangement of parts heremafter descrlbed

- and clelmed
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- Inthe eceompenymﬂ' dra,wm gs, whwh form
a part of this specification, Figure 1 repre-
sents the embodiment of my invention in side
elevation. Fig.2represents a vertical section
thereof taken in the plane indicated by the
line22. Fig. 3representsa longitudinal ver-
tical section throu oh the appd,ratus ‘modified

with respect to the speed -controlling part

thereof. Kig. 4 represents a vertical secmon
of the epperetus seen in Fig. 3, said section
being taken in the plane indicated by the line
4 4, Flfr 5 is a detail, on an enlarged scale,
of one of a number of ratchet-wheels

My present invention puts into more prac-
tical, simple, and compact form the essential
feetures of the apparatus patented to me No-
vember 5, 1901, under No. 685,834. Thisnew

form of variable-speed gear while being |

adapted for automatic adjustment and pref-
erably so used may be adjusted at will or

hand-controlled, if desired, and in either form

is especially well adapted for motor-vehicles.

In Kigs. 1 and 2 the apparatus is illustrated
~with the automatic controlling  feature.

| Therein 6 lepl esentsthat portion of the frame
on the side of the apparatus to which power
1s applied, 7 indicating the power-receiving 55
pulley,which is in reality typical of any wheel
or gear clutch or coupling to which the power
-transmitted through the variable-speed appa-
ratus may be applied. 8 represents that por-
tion of the frameon the opposite side of theap- 60
paratus, and 9 the pulley or wheel clutch or
couplingof any form, from which power trans-
mitted through the vauable -speed gear may
betaken. Intheframeo6is Journeled asleeve
10, and it is upon this sleeve that wheel 7 is 64
| m_ounted Ontheinner end of thissleeveisa
pulley 11, to which are attached belts 12.13.
Said belts are fastened at one end to this pul-
ley and at their opposite ends to cone-pulley
14 15, the portion 14 of said pulley being of 5o
lessdiameter than the portion 15. 'T'his cone-
‘pulley is mounted upon a stud-shaft 16, car-
ried in the upper end of the hinged arm 17,
said arm being hinged by stud 18 to seetor
19, which is keyed to the inner end of shaft 75
20 ‘said shaft being journaled within the
‘sle_e?e 10, as clearly seen in Fig. 2. Aspring,
as 21, is mounted upon a lug 22, carried by
a, stud located in the lower side of sector 19
-and confined between thislug and the shoul- 8o
der 23, which is hinged to the lower edge of
arm 17. 'This spring 21 acts as a compres-
sion-spring and serves to force the arm 17
‘away from the pivotal center of the sector 19,
the outward movement of said arm being pre- 8;
vented to a certain extent by the belts 12 13,
and the extreme outward position of said a,rm |
being determined by the stop 24 upon the
‘sector 19 and against which the end of the
‘arm 17 engages when in its outermost posi- go
‘tion. It is upon this arm 17 that the c¢rank-
pin 25 is mounted and through the move-
ments thereof that the position of the erank-
pin with respect to the center of rotation is
varied, as will be fully explained farther on. g5
On the shaft 26, which carries pulley 9, is
keyed a spur-g cear 27, and in said frame S at
equal intervals are journaled a number of
smaller spur-gears, preferably six, as here
‘represented, which are indicated at28. These rco
smaller pinions mesh with the gear 27. The
shafts to which the pinions 28 are keyed
while journaled at one end in the frame 8
are also journaled at their opposite ends in a
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‘that to the pulley 9, whereby

fra,lﬁe, as 29, and upon these shafts are mount-

ed ratchet-wheels 30, one of which is shown.

in detail in Fig. 5, wherein the ratchets con-
sist of rollers 31, backed up by blocks 32,
which are held against said rollers by springs
33, said springs and blocks serving to imme-
diately seat the ratchet-rollers upon the rota-
tion of the wheels 30. Springs, as 34, serve to

reverse the rotation of the ratchet-wheels 30

and are coiled at each operation of the ratchet.
T'o each ratchet-wheel 30 is secured a flexible
connection 34, which may be a belt or chain
or any other suitable device, the opposite end
of which belt is connected to a yoke 35, which
18 journaled upon the crank-pin 25.

‘T'he operation of the device thus construct-
ed isasfollows: Upon the application of power

to the pulley 7 in a manner such as to rotate

the pulley 11 in the direction indicated by
the dart in Fig. 1 the belt 12 is wound upon

the pulley 11, and as said belt unwinds from

pulley 14 the belt 13 becomes wound upon the
pulley 15, and as the diameter of pulley 15 is
greater than that of pulley 14 the outer end
of arm 17 is made to approach the center of
rotation of sleeve 10, thereby moving the
crank-pin 25 toward said center, and conse-

‘quently shortening the power-arm of said

crank - pin. When the crank - pin has ap-
proached the center of rotation to such an
extent as to overcome the resistance of the
load to be moved by pulley 9, said crank-
pin will begin its revolution, being accompa-
nied therein, of course, by the arm 17 and the
sector 19. As the crank-pin revolves it un-
winds successively from the ratchets 30, the
belts 34" thereby giving rotation to the pin-
ions 28 and they in turn to the gear 27 and
the load is
moved. Kach of the ‘belts 34’ as the erank-
pin passes on the side of the center of rota-
tion opposite to the ratchet carrying said bels
1s rewound upon the drum of the ratehet by
means ot the coil-springs 34 and begins again
to unwind as the crank-pin passes between
salid ratchet and the center of rotation.
‘Through this operation of the belts upon the
successive ratchets a continuous rotation is
given to the pulley 9. When the load is got-
ten under way or when it requires less power
to move 1t, then the spring 21 will force the
arm 17 away from the sector 19, thereby car-
rying the erank-pin to a greater distance from
the center of rotation, whereby its power-arm
i1s lengthened,and,again,as the load increases
the belts 12 and 13 will operate as before to

shorten the power-arm of the crank-pin to

thereby apply the power with greater force
to the load. In this manner the mechanism
automatically adjusts itself in the applica-
tion of power to the load.

It is sometimes desirable to control the va-
riable-speed gear at will, and for this purpose
a controlling deviee—for instance, such as
seen 1n IFigs. 3 and 4—may be utilized. This

voluntary coutrolling mechanism is simply |
substituted for the auntomatic controlling |

!

14 15, is preferably omitted and a pin or

741,904

mechanism, the other parts of the apparatus
remalning the same. 7To this end the upper
portion of arm 17, which carries the pulley

stud 36 18 provided upon said arm. Thisstud
engages and travels in a convclute channel

formed in the face of a disk 37, which is

mounted upon a sleeve 10', journaled in the
frame 6', a shaft-arm 20/, carrying the arm
19', (substituted for thesector19,) being jour-
naled within said sleeve 10'. This disk, with
1ts convolute groove, is, in effect, a snail-cam,
the rotation of which will move the stud 36,
and therefore the crank-pin 25, to or from the
center of rotation. Anysuitable means may

be employed for changing the radial position

of the cam 37. Such a device may consist of

a bevel-gear 38, mounted on the sleeve 10"

with the snail-cam 37, and a similar bevel-
gear 39 idle nupon the shaft 20', and an arm
40, keyed to the shaft 20" and bearing at its
outer ends pinions 41 and 42 in mesh with
gears 33 and 39. There may be upon gears
83 39 brake-surfaces S and F, respectively,
to which any suitable form of brake—such,
for instance, as that illustrated at 43 44—
may be applied when shaft 20’ is revolving.
By applying the brake to surface S the crank-
pin may be made to approach the center of
rotation, thereby reducing the speed of the
load, and by applying the brake to the sur-
face I said pin may be made to recede from
the center of rotation, thereby increasing the
speed of the load. |

Many changes in the formation and com-
bination of several features of my invention
may be made without departing from the
spirit thereof, and various forms of voluntary
control may be adapted thereto and still be
within the scope of my invention.

What I claim as my invention is-—

L. Ina variable-speed gear the combination
with a revoluble crank-pin, of means for vary-
ing the eccentricity thereof, a load-shaft, a
series of ratchets geared to said shaft and
flexible connections from said ratchets to the
crank-pin. |
- 2. In a variable-speed gear, the combina-
tion with a driven revoluble crank-pin, of a
spring for forcing it from the center of revo-
lution, means for automatieally forecing it to-
ward sald center and gearing for transmitting
power from said pin.

3. In a variable-speed gear, the combina-
tion with a driving-shaft, of a pulley thereon,
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a support, such as sector 19, journaled at the

ax1s of said pulley, an arm hinged tosaid sup-
port, a crank-pin carried by said arm, means
for swinging said arm and thereby changing
the eccentricity of the erank-pin, and gear-
ing for transmitting power from said crank-
pin. | |

4. In a variable-speed gear, the combina-
tion with a driving-shaft, of a pulley thereon,
a support, such as sector 19, journaled at the
axis of said pulley, an arm hinged tosaid sup-
port, a crank-pin carried by said arm, aspring

128
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~ driven erank-pin and flexible connectors be- |

20
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for foreing the arm awéy from said support,

a cone-pulley mounted on said arm, flexible
connectors between said pulleys, and mea,nsj

for taking power from said crank-pin.
5. In a variable-speed gear, the combina-

tion with a driving-shaft, of a pulley thereon,

a support, such as sector 19, journaled at. the

axis of said pulley,an arm hinged tosaid sup-

port, & erank-pin carried by smd arm, means

for swinging said arm and thereby changing
“the eccentricity of the crank - pin, ratchet-,, |
wheels geared to the load-shaft, and flexible

connectors between the crank-pm and the
ratchet-wheels. |

6. The combination of a lﬁad shaft, a gear.

thereon, a series of spring-returned ratehets,

intermediate devices transmitting power from

said ratchets successively to said gear, a

tween the crank-pin and the several ratchets.

7. In a variable-speed gear, the combina-
~ tion with the driving-sleeve, of the stud-shaft
- within said sleeve, the sector on said shaft,

the arm hinged to said sector, the diﬁerential
gearing connecting the outer end of said arm

‘to the driving-sieeve, the crank-pin carried

3

by said arm, and means for taking power
from the erank- -pin whatever the length of its

power-arm.
8. The combination with the frames 8 and
29, of the series of spring-ratchets journaled

30

therein, the load-pulley, gearing connecting -

said ratchets thereto, the driven crank-pm,

means for changing the ececentricity thereof
and driving connection between the crank-

‘pin and sa,ld ratchets.

9. The comblnatlon W1bh the frames 8 and

29, of a series of spring-ratchets journaled

35

the’reiu, the load-pulley, gearing connecting -

said ratchets thereto, the driven erank-pin, &
| spring for moving said pin away from the
| axis of the-driving-shaft, and differential

40

gearing connected to sald pin for reacting

against said spring as the load varies.

Signed at New York city, in the county of
New York and State of New York, this 28th
day of March, A. D. 1903, |

ROLAND PERCY BARTLETT GRELN

Witnesses:
E. L. LAWLER,
C. T. TISCHNER,; Jr.
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