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To Ovi, whom it may concern 
Be it known that I, GEORGE W. WALTEN 

BAUGH, a citizen of the United States of Amer 
ica, and a resident of the city and county of 
San Francisco, State of California, have in 
Vented certain new and useful Improvements 
in Variable-Speed Gearing, of which the foll 
lowing is a specification. 
My invention relates to mechanism for the 

transimission of power and motion. 
One object of the invention is to provide a 

gearing capable of producing different veloci 
ties and applying power in different ratios, 
forward and backward, from a single driving 
shaft that may turn continuously in one di 
rection. No counter-shaft is used in my in 
Vention. 
A further object is to have the gearing so 

made that the part to be driven thereby will 
be independent of it normally and may be in 
stantly disconnected from it and the source 
of power at the will of the operator. 

Reference is had to the drawings hereto an 
nexed for a detailed description of my said 
improvement. 

In the said drawings, Figure 1 is a sectional 
elevation of a gearing embodying one form of 
my invention applied to a driving-shaft the 
power from which is transmissible through 
the said gearing. Figs. 2, 3, 4, 5, and 6 are 
cross-sections taken from correspondingly 
numbered lines of the said Fig. 1 looking to 
the right in each instance. Figs. 7, 8, and 
9 are diagrams illustrating the operation of 
the said gearing under different conditions. 
The same reference-signs are employed to 

indicate the same parts throughout the speci 
fication and drawings. 
The letter Aindicates a rotary shaft, which 

is the driving-shaft above referred to and 
which may itself be driven by any suitable 
engine or motor, the same supplying power 
to be transmitted by the gearing. This shaft 
may be rotated continuously in one direc 
tion-for instance, in the direction indicated 
by the arrow placed on it in Fig. 1 of the 
drawings. It is made of two diameters, as 
shown in the said drawings, which represent 
it of increased size at the left end, assumed 

5o to be the “engine end” of the said shaft; 
but this is not an essential feature of my in 

vention, as in practice the said shaft is made 
advantageously of one uniform size. For 
purposes of illustration the said shaft A is 
also shown as being journaled in bearingSB 55 
at the upper end of short standards C, rising 
from a base D. This construction is suit 
able; but here again it will be observed that 
other bearings and supports therefor are 
within the purview of my invention. All 6o 
power furnished by the engine or motor run 
ning the shaft A is transmitted from it, and 
all motion imparted to the driven parts is re 
ceived from it through the gearing, which is 
all on it, without the employment and inter- 65 
position of any counter-shaft or intermedi 
ate shaft, such as is used with other forms of 
power-transmitting mechanism and change 
speed gears. By thus eliminating useless or 
unnecessary shafting and placing the entire 70 
gearing on the driving-shaft I make my in 
vention simpler, lighter, less expensive, and 
much more compact than would otherwise be 
the case, and the same can truly be said to 
be self-contained. 75 
E is a pinion which is keyed on the shaft 

A and revolves there with when the latter is 
turning. 
Next to the pinion E, to the right thereof 

on shaft A, is placed a sleeve F, that fits 8o 
loosely on the said shaft and is provided with 
a series of radial arms or spider G, forming 
an integral part of it and carrying spur-gears 
H, in mesh with the said pinion. 
The spur-gears H are mounted on screw- 85 

bolts I, passing through the several extremi 
ties of the spider G, and are normally free to 
revolve thereon, being thus adapted to turn 
both on their own axis and also in a vertical 
circle having a common center with the pin- 9o 
ion E and driving-shaft A. Four spur-gears 
Hare employed in the form of my invention 
described in these presents, as indicated in 
Fig. 4 of the drawings, this being considered 
the best number to employ to secure perfect 95 
equipoise and produce the best results. 
Nevertheless the number of the said gears 
may be varied. One spur-gear H would be 
sufficient to carry out the purposes of my in 
vention, and it will therefore be understood Ioo 
that I contemplate the use of any suitable 
number of such gears without restricting my 
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invention to any particular number, whether whenever it is desired to have the shaft and 
one, two, three, four, or more. 
Over and around the spur-gears His placed 

a barrel or drum J, provided with an inter 
nal gear-wheel K, engaged by the said spur 
gears. This barrel extends out both to the 
right and to the left of the spur-gears H. On 
the right it is made to cover one side of these 
gears, with their pivots, the spider G of the 
sleeve F, and a further portion of the said 
sleeve, on which is fitted loosely a diminished 
portion or neck L of the said barrel. On the 
left the said barrel incloses a plate M and a 
friction-clutch N. The plate M has a suit 
able aperture in its center, through which 
the shaft. A passes, and it is so fitted behind 
the clutch N in the barrel J as to completely 
cover the left side of the pinion E, spur-gears 
H, and internal gear K therein. Thus, as 
will be observed, looking at Fig. 1 of the 
drawings, all the gearing within the said bar 
rel J is properly housed and confined and well 
situated for purposes of lubrication, the same 
being made usually to run in oil, which is 
poured into the barrel and is thrown out by 
centrifugal force to the circumference there 
of and distributed by the several gears as 
they are rolling around. It will further he 
observed that both the barrel J and sleeve F 
are geared with the driving-shaft A, and also 
one with the other, through the medium of 
the internal gear K, spur-gears II, and pin 
ion E. 

Besides being geared or connected indi 
rectly with the shaft A and sleeve F thereon, 
as above described, the barrel J is also di 
rectly connectible with the said shaft through 
the agency of the friction-clutch hereinbe 
fore referred to as being within the left end of 
the said barrel. This clutch, as represented 
in Figs. 1 and 2 of the drawings, consists 
of a pair of half-rings N N, running around 
close to the inner surface of the barrel J and 
united at diametrically-opposite ends by a 
plate O, fastened to or made integral with 
one of their edges and having a hub P in its 
center, through which the shaft. A passes. 
The hub P is keyed on the shaft A. As will 
be seen in Fig. 2, one of the half-rings N be 
gins at one end of the plate O and the other 
half-ring begins at the other end of O, each 
ending near where its mate commences. The 
pair of half-rings thus forms, with the plate, 
a circle that is parted at two places and the 
halves of which are held together by a cross 
piece. These parts are fitted so that they 
can turn with the shaft A independently of 
the barrel J when they are not forced out 
Of their circle; but when forced out or ex 
panded the half-rings N will bind against 
the inner Surface of the barrel and cause the 
latter to turn with them and with the plate O 
and shaft. A through frictional adherence. 
The barrel will then be coupled or connected 
to the shaft and will revolve there with at the 
Same rate of axial speed and in the same di 
rection. The half-rings N are spread apart 

barrel turn together in this way by means of 
two levers Q, located at the ends of the plate 
O, where the said levers are each held by a 
pivot-pin R, passing through the said plate 
and through a lug S, formed on the edge of 
each half-ring and projecting inwardly from 
the same. The short arms of the levers Q. 
bear against the loose ends of the half-rings 
N and their long arms rest on opposite sides 
of a conical collar T, placed on the shaft A 
and adapted to slide thereon. Small bolts 
U, passed through the said long arms of the 
levers Q and having their heads against the 
sides of the collar T, are provided to avoid di 
rect, contact between the said collar and le 
ver-arms, and the same are used also to throw 
out the said levers farther apart as the half 
rings N become worn by friction against the 
inner Surface of the barrel J. The collar T 
can be moved to and fro on the shaft A either 
to drive the cone part thereof in between the 
long arms of the levers Q or to withdraw it 
therefrom through the agency of a hand-le 
ver V, fulcrumed on a shaft W, journaled in 
bearings X on the base D. The lever V has 
attached to it a suitably-curved block Y, fit 
ted in a peripheral groove Z of the said col 
lar and operating to shift the latter when the 
lever is swung either to the right or to the 
left. Moving in the collar T by placing the 
hand-lever V in the position represented in 
Fig. 1 causes the long arms of the levers Q to 
Swing outward, and consequently forces the 
short arms thereof against the loose ends of 
the half-rings N, which on spreading apart 
come into frictional contact with the inner 
surface of the barrel J, with the result here 
in before indicated. Moving out the collar 
by pushing the hand-lever in the opposite di 
rection causes a reverse movement of the le 
vers Q by allowing the half-rings to spring 
back to their normal position, and the bar 
rel J is again uncoupled from the driving 
shaft. The above-described friction-clutch 
is a known form of clutch, and it is therefore 
understood that I do not claim the same per 
Se, but only as one of the mechanical ele 
ments that go to make up my invention. 
Nevertheless I do not restrict my invention 
to a combination of elements of which the 
clutch described must be a necessary part, 
as the same could easily be replaced by some 
other clutch of different kind or type with 
out affecting the operativeness of the combi 
nation. Myinvention comprehends any suit 
able clutch that will establish a connection 
between the barrel J and rotary shaft A and 
cause them to turn together, by friction or 
otherwise, whenever it is applied. The ap 
plication of the clutch, it is to be noted, also 
brings about the rotation of the spur-gears H 
and sleeve F, not independently, but in the 
Same direction and at the same rate of axial 
speed as the shaft and barrel, because the 
pinion E and internal gear-wheel K exert 
then equal power on opposite sides of the 
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said spur-gears and all become locked to- reverse from what it is in applying the clutch 
gether, moving as one body with the shaft 
at the full speed thereof in the manner indi 
cated in the diagram Fig. 7. This is the fast 
movement of the gearing. 
Although geared with the driving-shaft. A 

and also connectible there with by the clutch 
N, the barrel J is completely independent of 
the said shaft in this sense, that it may re 
main stationary while the shaft is in rotation, 
owing to the spur-gears H, in mesh with the 
pinion E, being able to turn around the inter 
nal gear-wheel K, in which case the sleeve F 
Will be made to revolve within the said barrel 
at such speed as the said spur-gears which it 
carries will roll around the said internal gear 
Wheel, the Spur-gears turning on their own 
axis oppositely to the pinion and also mov 
ing in a body together in the same direction 
as but with less speed than the pinion and 
shaft, all as indicated in the diagram Fig. 8. 
We then have a slow movement of the sleeve 
and gearing within the barrel, which with 
the sizes of gears illustrated is calculated to 
be about five and one-fifth times slower than 
that of the driving-shaft. The barrel J is 
held in fixed position to bring about this re 
sult by means of a brake (shown in Figs. 1 
and 3) and consisting of wooden shoes num 
bered 1, bolted to a strap or band 2 and placed 
in a circumferential groove or depression of 
the said barrel within a vertical flange thereof, 
(indicated by the reference-numeral 3.) The 
strap 2 is tightened or loosened, as may be 
required to apply or withdraw the brake 
shoes 1, by a screw-rod 4, fitted in lugs or bear 
ings 5 on the base D and passed through eyes 
6, formed in the ends of the said strap. The 
ends of the strap 2, with the eyes 6 thereof, 
are within two of the lugs or bearings 5, 
where an external screw-thread 7, formed on 
the rod 4, engages a corresponding internal 
thread in one of the said eyes. The rod 4 
has nuts 8 on One end to assist in keeping it 
in proper position and at its other end the 
said rod is provided with a lever 9, which is 
connected by a link or bar 10 with another 
lever 11, secured to an extension of the shaft 
W of the hand-lever W, previously described. 
(See Figs. 1, 2, and 3.) Rocking the screw 
rod in one direction through the system of 
levers thereto connected operates, it will be 
understood, to tighten the strap by screwing 
in one of its ends, thereby applying the brake 
shoes 1. Rolling the said rod in the opposite 
direction screws out the same end of the strap 
and withdraws the brake-shoes. The screw 
threads on the rod and in the eye of the strap 
engaged thereby are so formed and the sev 
eral levers are so connected that the strap is 
tightened and the shoes applied to the barrel 
J when the hand-lever Wis pushed to the left. 
When, on the contrary, the lever Wis pushed 
to the right,it releases the barrel by slacken 
ing the Strap, and consequently removing the 
brake-shoes. Thus it will be seen that for 

N, or, rather, that when it is pushed to the 
left to put on the brake it leaves the clutch 
in an inoperative or inactive position, where 
as when pushed to the right to work the 
clutch it takes off the brake. This arrange 
ment, it will be observed, not only simplifies 
the Operation of the mechanism in that onl 
one hand-lever need be manipulated, but it 
also makes it impossible for the operator 
through inadvertence or other cause to work 
the clutch and brake so that one would inter 
fere with the other. 
The above-described brake will be found 

very suitable for holding the barrel J in the 
manner and for the purpose set forth. How 
ever, I may use other forms of brakes in this 
connection without overstepping the bounds 
of my invention, and I therefore reserve the 
right to use any form of brake or other suit 
able means for keeping the barrel J fixed, and 
thereby causing a slow movement of the set 
of gears and sleeves therein in the same direc 
tion as the higher-speeded driving-shaft. 

Like the barrel J the sleeve F can be held 
in a fixed position-that is, while the said 
barrel is free-in which case the spur-gears H, 
carried by the spider G, cause the internal 
gear-wheel K, and hence the barrel, to revolve 
in the same direction as themselves, or oppo 
sitely to the pinion E and shaft A, as the ar 
rows indicate in the diagram Fig. 9. The 
barrel then moves backward as compared 
with the direction in which it runs when it is 
coupled with the shaft A-that is to say, in 
a reverse direction. This back or reverse 
movement of the barrel is also a slow move 
ment, the speed being at the rate the spur 
gears H will cause the internal gear-wheel to 
revolve, which with the size of gears illus 
trated is one-fourth the speed of the shaft A, 
the latter making four turns for each revolu 
tion of the barrel. The sleeve F is held fast, 
whenever required, preferably by a foot 
brake consisting of shoes 12, attached to a 
strap or band l3 and laid between vertical 
flanges 14 of a brake-wheel 15, fastened, for 
example, by countersunk screws 16 to the 
outer end of the said sleeve. One end of the 
strap 13 is attached to a rod 17, passing through 
lugs 18 on the base D, and the other end of 
the said strap is pivotally connected-for in 
stance, by a bolt or pin 19-to a foot-lever 20, 
fulcrumed on a rod 21, similar to the rod 17, 
and similarly passed through lugs 22 on the 
said base. 

I have arranged to transmit the power from 
the shaft. A through the gearing aforede 
scribed to a sprocket - wheel 23, loosely 
mounted on the sleeve F between the brake 
wheel 15 and the diminished end of the bar 
rel J, and connectible at will with either the 
said barrel or the said sleeve by means of 
clutches, several forms of which can be used. 
To connect the sprocket-wheel 23 with the 

barrel J in the form of my invention herein 
applying the brake the lever V is handled the disclosed, I have provided the left side of 
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said wheel, as shown in Figs. 1 and 5, with lows: First, assuming the driving-shaft. A to projections 24 and intervening depressions 1 be continuously running, if we place the le 
or spaces 25, which engage with similar pro 
jections and intervening depressions or spaces 
on the adjacent side of a collar 26, feathered 
on the neck L of the said barrel. The collar 
26 is moved to and from the sprocket-wheel 
by a hand-lever 27, engaging a peripheral 
groove 28 in the said collar and pivoted at 29 
on the base D, the same being fitted and 
working as is usual with the form of clutch 
here employed. A somewhat-different form 
of clutch is used for coupling the sprocket 
wheel 23 with the sleeve F, the latter-named 
clutch consisting of a collar 30, loosely fitted 
on the right-hand end of the shaft A and hav 
ing reciprocating pins or locking members 31, 
square in cross-section and passing through 
grooves or holes of same shape formed partly 
in the sleeve F and partly in the brake-wheel 
15 and sprocket-wheel 23 thereon, as shown 
in Figs. 1 and 6. This clutch is moved by a 
lever 32, pivoted at 33 on the base D and 
engaging in the usual way a peripheral 
groove 34 in the collar 30. The lever 32 is 
connected by a link or bar 35 with the hand 
lever 27 of the other clutch on the opposite 
side of the sprocket-wheel 23, so that only 
one lever need be used to apply either clutch 
to the sprocket-wheel, and but one clutch can 
be applied to the latter at any one time. The 
several parts are so arranged that neither 
clutch is applied, and the sprocket-wheel con 
sequently remains free when the levers are in 
a vertical position; but pushing the hand 
lever 27 either to the left or to the right ap 
plies either clutch to the sprocket-wheel 23. 
Thus pushing it into the position represented 
in Fig. 1-that is to say, to the left-applies 
the clutch 30 on the right of the sprocket 
wheel. To push it in the opposite direction 
to the right-would withdraw the clutch 30 
and apply instead the other clutch on the left. 
The sprocket-wheel 23, which, as we have 

seen, receives its motion from either the bar 
rel J or the sleeve F, according as it may be 
coupled to either, will in turn communicate 
the motion to any object that it may be con 
nected with to turn or move, as will be readily 
comprehended. For example, it will drive a 
carriage if connected by a chain to another 
sprocket-wheel secured to the axle for the 
driving-wheels or to the rear driving-wheels 
of said carriage. It will likewise run a car 
with a similar or other suitable form of power 
transmitting connection, or a launch by con 
nection with its propeller-shaft, or a traction 
engine for road-hauling or plowing, or a mo 
tor-truck, &c. 
My invention has a wide range of applica 

tion. Speaking generally, it may be said to 
be applicable to many different types of land 
and water conveyances, to engines, shafting, 
and machinery, and to the hauling, raising, 
or lowering of loads, whether light or heavy. 
Supposing my invention to be applied to 

an automobile, its operation will be as fol 

vers W and 27 in their vertical or neutral po 
sition with the clutches and brakes off it 
will be seen that only such parts as are keyed 
to the driving-shaft and those immediately 
dependent thereupon are turning with it. 
The sprocket-wheel 23 is completely at rest, 
and so is the automobile. Secondly, if it be 
desired to go forward and all conditions are 
favorable for high-speed driving, then by 
pushing the lever V to the right and the lever 
27 to the left, both in the positions given 
them in Fig. 1 of the drawings, the expan 
sion-clutch will be applied to the barrel J, 
connecting it directly and positively with the 
driving-shaft, the clutch 30 will be coupling 
the sprocket-wheel 23 with the sleeve F, and 
since we have seen that when the expansion 
clutch is applied all the parts of the gearing 
become locked together and all move about 
and with the shaft A, as indicated in the dia 
gram Fig. 7, the sprocket-wheel 23, coupled 
with the said sleeve, will also be moving with 
the other parts in the same direction and at 
the same rate of speed, which is that of the 
driving-shaft. The automobile will then be 
driving at full speed. It is to be noted that 
the same effect would be produced by coup 
ling the sprocket-wheel 23 with the barrel J 
in place of the sleeve F, since all these parts 
move together in the same direction, in which 
case the lever 27 would be pushed to the right 
instead of to the left. I deem it preferable, 
however, to use the clutch 30 in this instance 
and couple the sprocket-wheel 23 with the 
sleeve F in the manner illustrated, owing 
to certain mechanical advantages that are 
gained thereby. Thirdly, if, on the con 
trary, it were desired to start at a moderate 
speed or conditions were such as to compel 
travel at a slower rate of motion-for in 
stance, when ascending a grade or hauling a 
heavy load, conditions that render it advis 
able to sacrifice speed for a gain of power 
then the lever V is to be worked differently. 
In such case the lever W is pushed to the ex 
treme left to take the expansion-clutch off 
the inner surface of the barrel J and apply 
the brake to the external surface thereof, 
and the lever 27 is also pushed to the left to 
couple the sprocket-wheel 23 with the sleeve 
F. The barrel J being then held stationary, 
the pinion E will cause the spur-gears H to 
roll forward around the internal gear K in 
the direction indicated by the upper arrow in 
the diagram Fig. 8, and thereby force the 
sleeve F, through its spider G, to turn also on 
the shaft A, with the sprocket-wheel 23, in 
the same direction as the said shaft, but with 
slower motion-that is, the motion of the 
sleeve to which the sprocket-wheel is coupled 
and of the spur-gears in their circular move 
ment within and around the barrel. Fourthly, 
whenever it is required to reverse the move 
ment or move backward, whether to get out 
of a hole or to clear an obstruction, &c., the 
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lever W is kept vertical or in its neutral pusi 
tion, so that neither the expansion-clutch nor 
the brake may be applied to the barrel J, 
which thus remains free to turn. Next, the 
foot-brake is applied, so as to hold the sleeve 
Fstationary, and finally the lever 27 is pushed 
to the right in order to couple the sprocket 
wheel 23 with the neck L of the barrel. The 
several parts of the gearing will then move as 
indicated in the diagram Fig. 9, with the bar 
rel revolving oppositely to the driving-shaft, 
since the spur-gears H in that case are al 
lowed to revolve only on their own axis, owing 
to the sleeve and its spider being held sta 
tionary, and the barrel is forced to turn back 
by the internal gear-wheel K through the ac 
tion thereon of the said spur-gears. The 
sprocket-wheel 23 having been coupled to 
the neck or diminished portion of the barrel 
turns back with it. This reverse movement 
of the sprocket-wheel and barrel is equal to 
the movement of the internal gear-wheel K. 
as the same is caused to revolve by the spur 
gears H held on the extremities of the spider 
G of the sleeve F, which is kept from rotating 
by the foot-brake. 
The directions how to handle the two hand 

levers and the foot-lever to bring about the 
several results aforesaid may be briefly sum 
marized as follows, to wit: To go ahead at 
full speed, push the hand-lever V to the right 
and the lever 27 either to the right or to the 
left, but preferably to the left, so that the 
two said levers will be pointed or inclined to 
ward each other, as in Fig. 1 of the drawings. 
To slow down or go ahead at a reduced or 
moderate speed, have both levers W and 27 
inclined to the left. To back up, keep the 
lever V upright or in its neutral position, 
push the lever 27 to the right, and apply the 
foot-brake. To stop or stand still while the 
driving-shaft is running, have the levers in 
their neutral position-that is, vertical. 
As will be understood, the different move 

ments or speeds above spoken of and of which 
my improved gearing is capable will vary ac 
cording to the number of revolutions of the 
driving-shaft per minute, the relative diame 
ter and number of teeth of the pinion, spur 
gears, and internal gear-wheel connected with 
the said shaft, and the size of the sprocket 
wheel and its ratio to the connecting-wheel 
on the automobile driven thereby. It is an 
easy matter then to make the gearing and 
drive the shaft so as to gain the very highest 
speed for the vehicle-say forty miles an hour 
and upward-as well as to obtain various de 
grees of lower speed both forward and back 
Ward. 
The above-described gearing, it will be ob 

served, is adapted to transmit power and mo 
tion from a single shaft forward and back 
Ward and at three different speeds without 
in any way altering the rate of movement of 
the said shaft, its engine or motor, or revers 

5 

ing the same. It provides for two velocities 
in one direction and another velocity in the 
Opposite direction-that is to say, gives either 
full or slow speed ahead, at choice, and slow 
speedbackward-while the single shaft keeps 
On running continuously in one and the same 
direction. At the same time the driven wheel 
is so located with relation to the gearing that 
it may be connected to and disconnected from 
the source of power in an instant through the 
said gearing. It can be connected either be 
fore or after the gearing is set in motion and 
can be disconnected instantaneously without 
stopping either the shaft or gearing. There 
is no further transmission of power after dis 
connection of the wheel from the gearing, 
which then becomes loose, and the carriage or 
engine or machinery that was driven by it can 
be quickly brought to a stop, though the shaft 
be running. 
hand and is available again at any time either 
to resume movement in the same direction as 
before or the reverse, as may be desired. 
Having now described my invention, what 

I claim, and desire to secure by Letters Patent 
of the United States, is 

1. A variable-speed gearing consisting of a 
fixed pinion, on a rotary shaft, combined with 
a sleeve loosely mounted on said shaft and 
geared with said pinion, a barrel having an 
internal gear-wheel in mesh with the gear of 
said sleeve, means for positively connecting 
said barrel with said shaft so they will turn 
together, a loose wheel, and means for coup 
ling said loose wheel to said sleeve, substan 
tially as described. 

2. A variable-speed gearing comprising a 
pinion keyed on a shaft that may run con 
tinuously in one direction, a sleeve loose on 
said shaft, geared with said pinion, a barrel 
provided with an internal gear-wheel mesh 
ing with the gear of said sleeve, means for 
connecting said barrel directly with said shaft 
and causing it to turn in the same direction, 
a loose wheel, and means for coupling said 
loose wheel to said barrel, substantially as de 
scribed. 

3. A fixed pinion on a rotary shaft, com 
bined with a sleeve geared with said pinion 
and loosely mounted on said shaft, a barrel 
having an internal gear-wheel engaging the 
gear of said sleeve, means for rigidly connect 
ing the rotary shaft with said barrel, a loose 
wheel, and means for coupling said loose wheel 
either to the sleeve or to the barrel, substan 
tially as described. 

4. The combination, with a rotary shaft, of 
a pinion fixed thereon, a sleeve loosely mount 
ed on said shaft and carrying one or more 
spur-gears in mesh with said pinion, a barrel 
loosely mounted on said sleeve and having an 
internal gear-wheel meshing with said spur 
gear or spur-gears, a clutch for coupling said 
barrel to the rotary shaft, a wheel loose on 
the sleeve next to the barrel thereon, and 
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means for coupling said loose wheel either to 
the barrel or to the sleeve, substantially as 
described. 

5. The combination, with a single driving 
shaft that may turn continuously in one di 
rection, of a loose sleeve and a loose barrel 
geared with each other and with said shaft, 
a loose wheel, means for coupling said loose 
wheel with either the said sleeve or the said 
barrel, and means for positively connecting 
the shaft and barrel to cause them to turn to 
gether in the same direction, substantially as 
described. 

6. The combination, with a single driving 
shaft that may turn continuously in one di 
rection, of a loose barrel and a loose sleeve 
geared with said shaft and with each other, 
a loose wheel, means for coupling said loose 
wheel with said sleeve, and means for hold 
ing said barrel stationary while the shaft is 
turning, substantially as described. 

7. The combination, with a single driving 
shaft that may turn continuously in one di 
rection, of a loose sleeve and a loose barrel 
geared with each other and with said shaft, 
a loose wheel, means for coupling said loose 
wheel with said barrel, and means for hold 
ing said sleeve stationary while the shaft is 
turning, substantially as described. 

8. The combination, with a rotary shaft, of a 
pinion fixed thereon, a sleeveloosely mounted 
on said shaft and carrying one or more spur 
gears in mesh with said pinion, a barrel 
loosely mounted on said sleeve and having an 
internal gear-wheel engaged by said spur 
gear or spur-gears, a loose wheel, means for 
coupling said loose wheel with the sleeve, and 
a brake for holding the barrel with its inter 

nal gear-wheel stationary while the other 
gears and shaft are turning therein, substan 
tially as described. 

9. The combination, with a rotary shaft, of a 
fixed pinion thereon, a sleeve loosely mounted 
on said shaft and carrying one or more spur 
gears in mesh with said pinion, a barrel 
loosely mounted on said sleeve and having an 
internal gear-wheel engaged by said spur 
gear or spur-gears, a loose wheel, means for 
coupling said loose wheel with said barrel, and 
a brake for holding the sleeve stationary while 
the barrel and internal gear-wheel revolve 
around its spur-gear or spur-gears oppositely 
to the shaft and pinion, substantially as de 
scribed. 

10. A variable-speed gearing consisting of a 
fixed pinion on a single driving-shaft that 
may run continuously in one direction, a 
sleeve loosely mounted on said shaft next to 
said pinion and carrying a set of spur-gears 
meshing with the same, a barrel loosely mount 
ed on said sleeve and having an internal gear 
wheel engaged by said spur-gears, a sprocket 
wheel loosely mounted on said sleeve next to 
said barrel, a clutch adapted to couple the 
barrel with the driving-shaft, a brake appli 
cable to the barrel, a brake applicable to the 
sleeve, and clutches for coupling the loose 
wheel with either the barrel or the sleeve, 
substantially as and for the several purposes 
described. 
Signed by me at San Francisco, California, 

this 3d day of October, 1899. 
GEORGE W, WALTENBAUGI, 

Witnesses: 
J. M. OUGH, 
A. H. STE. MARIE. 
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