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UNITED STATES PATENT OFFICE.

~ JOSEPH SINCLAIR FAIRFAX, OF CHISWICK, ENGLAND.

VARIABLE-SPEED GEAR.

SPECIFIGATION forming pa.rt of Letters Patent N 0. 740, 546 da,ted October 6, 1803.

0r1g1na1 application ﬁled July 14, 1902, Serial No. 115,457, Divided and this applmahmn ﬁled December 1, 1902, Serial
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(No model.}

o aZZ whom it may concern:
Beit known thatI, JOSEPH SI\TGLAIR FMR-

FAX, asubject of Lhe King of the British Do- .
minions, and a resident ¢f Sunview, Faucon-

berg Road (formerly Sutton Lane )Ohlswwk
in the count yof Middlesex, Enﬂ'land have in-
vented certain new and useful Impmvements
in..Variable - Speed Gear, (for which I ap-
plied for Letters Patent in the United States
July 14, 1902, Serial No. 115,457, from which
this is divided ,) of which the followmﬁ' is a
specification. -
My invention relates to- 1mprovements in

variable-speed gear by which when worked
by an internal or cenfral shaft, which may
be the main shaft of an engine or other motor.

or & counter-shaft, the revolutmna of the said
driving-shaft are reduced in number at the

- driven pa,rt and adapted to give a choice of re-

20

by belfing or spur-gearing,
novelty relied on will be set out in the claims.

duced speeds. With these may becombined
known means for obtaining other speeds,
thus increasing the range of its usefulness.

It is adapted f{)r driving -motor road or rail |
~ vehicles, machine-tools, lifting or conveying

apparatus, and other useful purposes either
and the points of

In the further description of thisinvention

reference is made to the aeeempanymﬂ' draw-
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o Fig.21san end elevation of the same.

is & transverse section through Fig. 1. Flﬂ' 41
1 bemg mounted on the pin ¢ has an eccentric

| axis of revolution to the other revoluble mem- .

- 40

- secured thereto as indicated.

ings, in which—
Flgm‘e 1isa longltudmal sectlon hhmugh
a four-speed gear adapted for belt-driving.

is & half longitudinal sectmn and half ele
vation of a sumla,r four—speed gear to that

~shown in Fig. 1,but mod1ﬂed todrive b} spur-

rearing.
In the drawings, ¢ denotes f:my sultable

form of frame or support to a compound |
bearing b, which may either be cast integral |

with the frame ¢ or formed separately and
This com-
pound bearing b is an 1mp0r_tant part of my
invention, and it is bored to receive a central
shaft ¢, which is journaled and rotatable
therein. The outside of the bearing b is

- turned so that a pulley or wheel is r@tatable
-~ thereon, as described more fully hereinafter.

50

The shaft ¢ is formed as a crank-shaft with a
pin ¢/, on whiceh is mounted a compound pin-

Fig. 8

ion ha‘,ving four sets of teeth d', d?, d8, and

d* of different diameters at the piteh-line.
These teeth respectively mesh with the in-

ternal teeth &', 7', ¢', and h’' of the corre-

sponding pulleys or wheels e, f, g, and A..
“The gearing is of a well-known type of dif-

ferential gear in which- -1t 13 necessary to
hold one of the pulleys or wheels (A, for ex-
ample) from moving to enable the other
wheels ¢, 7, and g to revolve against the in-

ternal teeth of ' as a falerum or else to simi-

!

larly prevent e ¢ from moving when the

‘wheels f, g, and & are required to revolve..
The speed and direction of motion are deter-
-mined by the relative number of teeth in the

| different sets and relative dlametei of the

4

L

| fixed wheel to the moving ones, as is well
"known.
‘ated by a lever [ against a fuleram pin %/, is
shown for the purpose of stopping either pul-

A band-brake-k at each end, oper-

ley or wheel 7 or e; bat other known means

‘may be used for thls purpose.

To allow the several sets of pinion-teeth to

‘mesh with the internal teeth of the pulleysor
‘wheels atone part of their diameter and clear

themselves of the surrouudmg teeth at the

“opposite part of the pinion’s diameter, it is
‘necessary for the revoluble members to be
+ mounted upon two axial lines parallel with,

but ececentric to, each other. The outside of

55
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the bearing b is concentric with the driving-

shaft ¢, and therefore the wheels ¢, 7, ¢, and
h, mounted on the bearing, have the same
axisof revolutionas the shaft but the pinion,

bers, and consequently is able to mesh with

and clear itself in driving the internal teeth
The pinion may be mounted. go

of the wheels.
on an eccentrie formed on the shaftcand the

latter journaled in both bearings; bub the
crank-pin ¢’ is preferred, as it -enables the
parts to be kept small in diameter and re-
duces the frictional-area within the pinion to
a minimum, By extendinga pin d®from the

pinion in line with the sha,ftc (and therefore

in eccentrie relation to the axis ¢', on which

85

the pinion rotates) thirough the 1wht hand

bearing and mounting a pulley 1 upon it an
addltlonal slow sp_eed is obtained.
To allow the parts to be fitted together, as
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shown, the hub of ¢, having internal teeth { one compound bearing only, with two sets of

meshing with the teeth d' of the pinion, is
prolonged as a sleeve the full length ef the
outer part of the bearing b and placed there-
on after the outer portion of the pulley f has
been fitted on the sleeve and the external por-
tion of the pulley ¢ has been secured to the
sleeve ¢ by the set-screw 7 or other suitable
means. The overhanging portion f’, which
carries the internal teeth meshing with d?, is
screwed to and completes the pulley /. The

~ latter has thus an independent motion and
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speed from the pulley ¢, but both are revolu-
ble upon the axis of the compound bearing b.
The internal-toothed portion A'of the pulley
h is prolonged to form a sleeve in the same

“manner as ¢, and the pulley ¢gis fitted on the

sleeve portion before the pulley A is secured

to i/ by the set-screw 4 or other equivalent

means. The overhanging portion g, having
internal teeth, is then screwed to ¢, and thus
completes that pulley also, both g and £ be-

ing then mounted on the right-hand com-

pound bearing b. Consequently the internal
teeth ¢’ mesh with the set of pinion-teeth
d?, and the teeth d*are smallerin diameter at
the pitch-line than the other sets d', d* and
d?, so that if A’ is held by the brake £ acting
on 1 the pulleys ¢, f, and ¢ will have three
different speeds, all in the same direction,
when driven by the shaft cand crank-pin ¢,
e being the slowest and ¢ the fastest, cwing
to the difference in the number of their teeth
as compared with 4/, or, in other words, the
difference in the number of the driving-teeth
d', d?, and d® as compared with d*; but if ¢
is held by the opposite brake acting on e, /v
being released, the pulleys fand ¢ will turn
in the same direction as before, only slower,
while the pulley 2 will turn in the reverse di-
rection. 'This arrangement of speeds may be
modified by changing the relative diameters
of d’ and d* and the corresponding internal-
toothed members ¢ and /. | |

It will be seen that while the pulleys e, f,
g, and h in Fig. 1 are all of the same exter-

l

]

pinion-teeth, where that arrangement is suf-

| ficient, or two on one bearing and one wheel
or pulley on the other bearing, the pinion

having in this case three sets of teeth of dif-
ferent diameters at the pitch-line. |

What I claim, and desire to secure by Let-
ters Patent of the United States, 18—

1. A variable-speed gear having in combi-
nation a stationary tubular bearing, a revo-
lable shaft journaled in said bearing, wheels
mounted on the exterior of said bearing and
revoluble thereon concentric with said shatt,
and intervening rotatable means engaging
with said shaft and said wheels, substantially
as set forth. |

2. A variable-speed gear having in combi-
nation a stationary bearing, revoluble wheels
mounted thereon having the same external
diameter, a shaft journaled and revoluble In
said bearing on the same axial line as said
wheels, and intervening rotatable means en-

caging with said shaft and said wheels to

actuate the wheels at diverse speeds substan-
tially as set forth. |

3. A variable-speed gear having in combi-
nation a stationary bearing, revolubie wheels
mounted on said bearing, a revoluble shaft
journaled in said bearing, and intervening
rotatable means engaging with said shaft and
sald wheels having an axis of rotation eccen-
tric to the axis of said shaft and wheels to
operate the latter at diverse speeds, substan-
tially as set forth. - |

4, A variable-speed gear having in combi-
nation a stationary bearing, a revoluble shaft
journaled in said bearing, a revoluble wheel
mounted concentrically on said bearing, a
second wheel mounted to rotate concentric-

| ally with the first, and intervening rotatable

means engaging with said shaft and said
wheels having an axis of rotation eccentric
to the axis of said shaft and wheels, substan-
tially as set forth. |

5. A variable-speed gear having in combi-
nation a compound bearing, a revoluble shatt

nal diameter they are revoluble at different l journaled therein, a plurality of wheels hav-

speeds and some of them in reverse direction.
Consequently a belt may easily be shifted
from one to another to vary the speed or di-
rection, the brakes & & and levers /[ being
suitably operated.

Fig. 4) are all of the same diameter, so that
a sliding spur-wheel (not shown) on a shaft
arranged parallel with ¢ may be brought in
successive contact with them to be driven at

various speeds, as aforesaid, or thrown out

of gear by placing it in the wide spaces be-
tween the teeth. It will also appear that the

parts shown in Fig. 4 may be put together in
the same or an equivalent manner to that
described for the pulleys in Fig. 1 and that
instead of mounting four pulleys or wheels
in lines two or three may be used—as, for
instance, two wheels or pulleys mounted on

ing internal teeth mounted and revoluble
concentrically on said bearing, and a com-
pound pinion mounted eccentrically on said

| shaft and meshing with said internal teeth,

Likewise thespur-wheels | substantially as set forth.
e, , g, and h (shown in the modification, ;

6. A variable-speed gear having in combi-
nation acompound stationary bearing,a revo-
luble shaft journaled therein, a plurality of
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revoluble wheels of the same exterior diame-

ter but each having internal teeth of diverse
diameter concentrically mounted on said
bearing, and a compound pinion mounted ec-
centrically on said shaft and meshing with
said internal teeth, substantially as set forth.

7. A variable-speed gear having in combi-
nation a compound bearing, a revoluble shaft
journaled therein, revoluble wheels mounted
concentrically thereon, means to support the
said bearing in stationary relation between
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 stantially as set forth.
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 ated by said shaft, and a revoluble wheel hav-

740,546

said shaft and wheels, and a pinion mounted

eceentrically on said shaft adaptled to oper-

ate said wheels, substantially as set forth.
8. A variable-speed gear having in combi-

nation a ecompound bearing, a revoluble shaft |

having a crank-pin journaled therein, revo-
luble wheels having internal teeth mounted

concentrically thereon, a compound pinion .

rotatably mounted on said erank-pin mesh-
ing with said internal teeth, means to sup-
port said bearing in stationary relation be-

tween said shaft and wheels, and means to |

hold one of said wheels against rotation, sub-

9. A variable-speed gear having in combi-
nation two compound bearings in axial line
with each other, a rotatable member or mem-

‘bers journaled centrally in said bearings, a ro-

tatable driving member eccentrically mount-
ed, one or more driven members revoluble
concentrically on and with said bearings, and
means to hold one of said driven members
stationary, substantially as set forth.

10. In a variable-speed gear, the combina-
tion of a compound bearing, a rotatable shait
journaled therein, a rotatable pinion eccen-
trically mounted on a crank-pin pari oper-

ing internal teeth concentrically mounted on
said bearing, substantially as set forth.

11. In a variable-speed gear, the combina-
tion of a stationary bearing, revoluble mem-

bers mounted thereon, a central rotatable |-

'r

‘specifiecation in the

3

shaft journaled therein, and means for com-
municating rotary motion from said shaft to
said members or reversely, substantially as
set forth, |

12, Ina vari&ble;sp-eed gear, the combina-
tion of a stationary bearing, revoluble mem-

bers mounted thereon, a central shaft jour-

naled therein, and a pinion adapted to com-

municate rotary motion between said shaft
and said members, substantially as set forth.
~ 13. In a variable-speed gear, the combina-
tion of a stationary bearing, revoluble mem-
bers mounted thereon, a central shaft jour-

naled therein, and a compound pinion hav-
ing its axis of rotation eccentric to the axis

of said members adapted to communicate ro-

tary motion between said shaft and said mem-
| bers, substantially as set forth. g

14. In a variable-speed gear, the combina-

tion of acompound bearing, a central shaft
journaled therein, a reveluble wheel mount-
ed concentrically with said shaft on the out-

side of said bearing, and a second wheel
mounted and concentrically revoluble on an
extension of the first wheel, substantially as
set forth. - 3 |
In testimony whereof I have signed this
presence of two subserib-
ing witnesses. | R . ‘
- JOSEPH SINCLAIR FAIRFAX.
Witnesses: o B
HeNRY J. BROCKWELL,

~ WaLTER E. ROCHE.
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