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1o all whom it maiy concer:
Beitknownthat I, JoserpH M. OUGH, a ¢iti-

zen of the United States, residing in the city

of San Francisco, in the county of San Fran-

cisco and State of California, have invented

a certain new and useful Improvement in
Variable- Speed Gear, of which the following
18 a specification.

My presentinvention hasrelation toanovel

combination of planetary gears, particularly
for use on antomobiles, Whereby a number of

successively higher forward speeds and a sin-

gle backward speed may be obtained with-

ina small compass from a driving-shaft mov-
ing with a constant veloeity.

"\Iy invention is illustrated in the accom-
panying drawings, wherein—

Figure 1 is a vertical longitudinal section

of my gearing combination, and Fig. 2 is an

end view of the same.
The driving-shaft 1, which is impelled by

any desired prime mover,carries the gearing,-

which is impelled by the driving-pinion 2,
keyed or otherwise fastened to said shaft.
In the form of my invention illustrated in
the drawings the drivenelementisasprocket
3, carried on the hub 4 of the disk 5, said
hub and bearing-disk turning loosely upon
the shaft 1.
7, also turns loosely upon said shaft, and a
spur-gear 8, larger than the gear 2, is carried
by said hub. Riding loosely upon said hub,
between the drum and spur-gear, is a second
bearing-disk 9. A number of orbital pivots
10 are carried at their extremities by said
two bearing-disks, and each of said pivots
carries a compound orbital gear, preferably
comprising three pinions 11, 12, and 13, turn-
ing freely upon said pivots. The embodi-
ment of my invention herein specifically
illustrated shows two of such compound
gears; but it is obvious that any desired
number of such gears may be emploved sur-
rounding the driving-shaft 1, as shown. The
pinions 11 mesh always with the driving-
pinion 2 and with their surrounding internal
gear 14 on the drum 15, said drum turning
loc}sely on the sleeve or hub 4. The pinions
12, which are fast to 11, mesh always with
their surrounding internal gear 16. The pin-

ions 13, fast to 11and 12, mesh withthe spur- |
gear 3.

A drum 6, provided with a hub

[

| in a similar manner.

each surrounded and controlled by a strap-

brake controlled in a well-known manner by

therespective brake-levers17, 18, and 19.
"T'he drum 6 1s provided with a deep flange,

ing-rim 20 18 placed. This rim tends nor-
mally to assume artorm permitting the drum
6 to rotate loosely around it. - One end of the
rim 20 carries the lever 21, pivoted, as at 22,
and so placed that its shorter end 23 tends to
expand the rim and clutch the drom 20 when
the longer end of said lever is moved outward
from the shaft or with the arrow in Fig. 2.

The hub 24 1s keyed to the shaft 1, and the
rim 20 is carried on said hub by the arm 25.
The tapered annular cam 26 fits oversaid hub
24, and when moved inward to the position
shown in Figure 1 causes the end of the lever
21 toride on its outer surface, and thus act to
tightly engage the rim 24 and drum 6 by fric-
tion, forcing sald drum to rotate in unison
with the drwmmshaft 1 through the arm 25
and rim 20.

By means of the lever 27, operated byv the
handle 28, the annular cam 26 is moved for
tightening or loosening the rim 20 within the
drum 6 at will. This can be aceomplished
during revolution of the gearing.

The operation of this combmatwn of gears
is as follows: On fixing thedrum 15 by means
of the brake-lever 17 the driving-gear 2 im-

parts to the pinions 11 an orbital movement
within the surrounding gear 14 in the same

direction as that of the driving-shaft. This
is transmitted through the disk 5 and hub 4
to the sprocket-wheel 3. Thus is produced
the slowest torward speed. By releasing the
drum 15 and tightening the brake on the gear
16 an inter medla,te for wa1d speed 18 secured
Full speed is obtained
by expanding the rim 20 within the drum 6.
This locks the compound gear 11 12 13 be-
tween the pinions 8 and 2 and forces the bear-
ing-disks 5 and 9 to turn in unison with the
driving-shaft 1. Reverse movement is at-
tained by applying the strap-brake to the

drum 6, and thus fixing the pinion 8. This
| pinion having a greater diameter than 2, the

forward rotation of 2 causes pinions 11 1213
to move orbitally in a reverse direction at a
slow rate appropriate to the backing of a ve-

The three drums 15, 16, and 6 are | hicle.

55

as illustrated, within which a spring clutch-
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Bytheuseof thecombination of gears above
described I attain threeforward and one back-
ward speeds by means contained within a
small compass wherein no room is wasted.

What I claim is—

In a variable-speed gear, a driving-shaft, a |

driving-pinion fast thereon and a reversing-
b o
pinion turning loosely thereon; in combina-

tion with planetary gears each composed of

{0

a large gear between two small ones, said |
small gears meshing respectively with said |

|
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driving and reversing pinions and said large
gear extending into the space between the
faces of said pinions, internal gears engaging
with the larger planetary gear and with the
planetary gearing in mesh with the driving-
pinion and means for locking either of said
internal gears or said reversing-gear at will.

' JOSEPH M. OUGH.

Witnesses:
HERBERT L. FORDHAM,
HAROLD S. MACKAYE.
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