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UNITED STATES 
ARNOLD. W. PUPKE, OF NEW YORK, N. Y. 

VARIABLE-S PE ed MECHANISM. 
*No. 823,970. - Specification of Letters' Patent. & Patented June 19, 1906, 

... Application filed August 3, 1905. Serial No. 272,459, 

To all whom it may concern: 
Beit known that I, ARNOLD.W. PUPKE, a 

citizen of the United States, and a resident of 
the borough of Manhattan, city, county, and 
State of New York, have invented a new and 
useful Improvement in Wariable-Speed Mech 
anism, well adapted to general use, but 
especially to automobiles, autoboats, and 
the like, of which the following is a specifica 
tion, reference being had to the accompany 
ing drawings, in which 

Figure illustrates a planview of the mech 
anism. Fig. 2 illustrates an elevation there 
of, one of the sides of the frame being re 
moved. Figs.3 and 4 illustrate, respectively, 
the two halves or twin pieces of one of thein 
termediate driving-gears. Eigs. 5 and , 6. 
illustrate, respectively, the two halves or 
twin pieces of the other intermediate driving 
gear, Fig. 6 being shown in section on the line 
1 1. of Fig. 1. fig, 7 illustrates...a modified 
construction shown in elevation, one of the 
mechanism being removed. Fig. 8 illuss 
trates still another modified construction, one of the side plates being removed. 
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Before-describing the invention in detail I 
will state., generally, its construction and 
method of operation. 
The mechanism embodies a driving-shaft, 

which may be the motor-shaft or one geared 
to it. 

which carries, directly or indirectly, the driv 
ing-wheels in an automobile, the propeller or 
its equivalent in an autoboat or the corre 
sponding part in other, mechanism. Upon 
each of these shafts is a gear, preferably an 

two gears is arranged a counter-shaft, which 
Ordinary spur-gear. They may, however, be 
gears of other construction. Between these 
acts merely as a support for the broken gear 
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ing through, which I effect the differential 
speeding of the machine, and upon it, are 
mounted sectional or broken gears which op 
erate:as hereinafter explained. They may all 
run loose, upon the counter-shaft or one-half 
of them may be keyed to it, since it is imma 
terial, whether that shaft be stationary, or 
adapted to rotation. The mechanism like 
wise embodies a system of levers or their - 
equivalent and a controller which coacts with JJ, which pass through the gears G.G. and 
them. These levers are arranged somewhat through the web. Instead of the Web this. 

That I will call the “power-shaft.” 
It is also supplied with a driven shaft or that 

after the manner of toggle-levers, in other 
mechanism--that is to say, the ends of all of 
them are pivoted together--and at two E. 
site points where the pivots are located- that 
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sis to say, on oppositesides of the four toggles 
levers or bars they are connected with the 
two pairs of Sectional or broken gears, and at 
the two other corners. or angles...of the levers 
there... are preferably arranged, antifriction 
rollers which engage with the controller. This 
controller is an adjustable structure, with the 
inner curved surface of which the antifric 
tion-rollers referred to engage, and the con 
troller is adapted to be adjusted concen 
trically and eccentrically relative. to ... the 
counter-shaft. upon, which the broken gears 
are mounted. The pairs of broken gears are 

...so, arranged that the intermissions in the 
teeth or cogs thereof...are out of coincidence 
with each other. The result, as will be seen 
later on, is that although the driven or motor 
gears may revolve, with uniform speed. and side, plates of the Supporting-frame of the during a small part of each of its revolutions 
is in engagement, with both of the pairs of 

... broken gears, yet, during the greater, part of 
each revolution it is in engagement, with one 
pair only, and during that time the other pair, 
which then transmits the power to the driven 
shaft, runs slower because of the retarding 
action of the load acting through the system 
of levers referred to and the controller. This 
fundamental system or principle may be em 
bodied in a variety of constructions. have 
illustrated three in this, application. I will 
first describe that which is illustrated in Figs. 1 to 6, both inclusive. 
A tepresents the motor-shaft; BB, any suit 

... able framework provided with bearings for 
the support of the shafting. 
C is a gear-keyed to the motor-shaft A. 
D is the driven shaft upon which the 

driven wheels, propeller, or equivalent part, 
as the case, may be, are mounted. E is a gear keyed thereto. 
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; Fis a counter-shaft upon which the broken 
or speed differentiating gears. are mounted. 
One pair of these broken gears is shown at G 
G', the other pair at HH'. The gears. G. G.' 
are in the drawings shown as rigidly connect 
editogether by a strong web or cross-piece I, 
which may beneficially be reinforced by bolts 
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pair of gears may beneficially be united or 
made practically integral by suitable attach 
ment to the shaft F, so that they will neces 
sarily travel together. The other pair of 
gears H H also constitute, in effect, a single 
gear. Indeed they may both be cut from 
the same piece of metal, one of the gears con 
stituting one half of the metal the other or 
companion piece the other half. I call them 
“two gears' because the space in which the 
gear teeth or cogs are intermitted differ in 
the two parts. 

25. 

KK, which meet at that point. 

KKKK (see Fig. 2) are the system of le 
vers to which I have referred. They are 
pivoted together at LL and L'L', and at the 
two latter points the pivots are provided 
with antifriction-rollers M M, and at the 
other two points they are engaged with the 
pairs of broken gears, respectively-that is 
to say, the pivots L are extended on the in 
side of the levers and constitute trunnions, 
which enter, respectively, the pairs of gears 
G G' and H H'. In fact, in the case of the 
gears G G', I may utilize one of the bolts J, 
which holds the webs I in position, as such 
trunnion, it being extended so that its ends, 
which project beyond the gear G', will con 
stitute the trunnion for the ends of the levers 

If this pair 
of gears are united by means of attachment 
to the shaft F, as heretofore intimated, then 
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a mere hub or stud upon the gear G' may 
serve as the pivot or trunnion. As to the 
other pair of gears HH, I prefer to provide 
them with a strong laterally-projecting bolt 
or trunnion which shall have stiffness enough 
to withstand the thrust of the parts in opera 
tion. It will be noted that this trunnion 
must be of sufficient length to extend across 
the thickness of the gear G', so as to engage 
with the levers KK and should therefore be 
strong. It of course extends across the gear 
G' at that part of it where the teeth are inter 
mitted, or if the construction is such that it 
is desirable to have the teeth at the place 
where this pin. Or trunnion should pass, then 
the gear G' may be suitably slotted to per 
mit the passage of the trunnion without bind 
ing. In order that the cogs or teeth of the 
spur-gears C and E may, Smoothly and with 
out jarring or jamming engage with the 
teeth of the broken gear, I prefer to chamfer 
off the face of the leading tooth on each of 
the broken gears, as shown at N. This is not 
essential, however, and since it weakens that 
tooth somewhat it may be preferable under 
certain conditions not to do so. 
The controller mechanism is as follows: 
O O' (see Fig. 2) are two substantially 

semicircular-shaped bars or plates of metal, 
which are pivoted at PP to cross-bars Q Q', 
which are mounted on the sides of the frame 
B B. Any other preferred fulcrums may be 
substituted; but I prefer these bars because 
of their strength and reliability. These con 
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troller-bars are preferably provided with hubs 
R, so that they may be more securely sup 
ported upon the fulcrums QQ'. 
S is a pin which may conveniently be set 

in an ear T on the controller-bar O', with 
which is connected a link U, the other end of 
which engages with a bell-crank lever or other 
equivalent devices, whereby the adjustment, 
of the controller may be secured. The link 
U is indicated merely in dotted lines, and the 
bell-cranklever or its equivalent is not shown 
at all. Such devices are in common use in a 
variety of forms, and specific description and 
illustration thereof is not necessary. 
W is a slot made in the side frame B, 

through which the pin S may freely slide or 
pass in the adjustment of the controller. It 
is shown in the construction illustrated be 
cause it is desirable; but other constructions 
may be such as not to require it. 

In order that both parts of the controller 
that is to say, the part O as well as the part 
O'-may be simultaneously and coexten 
sively adjusted, I unite the two together in 
any suitable manner, so that the movement 
of one will effect a corresponding and coex 
tensive movement of the other. In the ex 
ample illustrated I effect this by cutting a 
slot W in the end of the part O, in which 
works a pin Y, which is fast, in the corre 
sponding end of the other part O', so that 
when the part O' is moved by the controller 
lever or link U the part O of the controller 
will be correspondingly moved. In this way, 
as will be readily seen, provided the fulcrums 
P and P' are properly located, the two parts 

7 o 

75 

So 

95 

ICO 

O and O' of the controller may be moved in 
such position that the interior surface thereof 
will define substantially, although not ex 
actly, a circle which will be concentric with 
the shaft F, in which position there will be no 
differential speed produced, yet, on the other 
hand, by the proper manipulation of the link 
U, through R speed-regulating lever, these 
controllers may be moved into such position 
that their interior surfaces will inclose a 
space of irregular outline and when in this po 
sition will be more or less eccentric to the 
shaft F, depending upon the degree of in 
crease or decrease of speed desired. 
To recapitulate, the operation of the appa 

ratus as thus far described is as follows: lit, 
will be noted that the power-gear C is offset 
relative to the driven gear E-that is to say, 
the gear C can mesh only with the gears G' 
and H, whereas the driven gear E can mesh. 
only with the gears G and H. Consequently 
the gears G and I receive all the power and 
the gears G and H carry all the load. As 
shown in Figs. 1 and 2, the mechanism is in 
the position in which the differentiation of 
the speed is about to take place—that is to 
say, the gears G and G' being connected to 
gether, as above explained, they move as a 
unit and the gears H and II, being likewise 

II) 
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and H, and the load is always carrie 
connected together, they move as a unit, and 
the power is always applied to the gears G SE, 
gears G and H, and the location and arrange 
ment of the intermissions of the "teethin 
.these several gears is such that the power is 
applied to G' half of the time and to 
the time, and the load is carried by H'half of 

O 
the time and by Ghalf of the time. 
The principle upon which the mechanism 

operates is as follows: The power is applied 
to but one of each pair of the intermediate 
gears at any one time, (except momentarily, 
as hereinafter explained,) and the load is car 
ried by the other of each pairin a similar man 
.ner. Also, as stated, the intermediate gears 
'have oscillatory movement relative to each 
; other, as well as a revolving movement, about 
the shaft. Therefore when the parts arear 
ranged as described and illustrated the power 
will part of the time be applied to the gear.G 
and the load be carried by the gear. H, and 
part of the time the power, will be applied to 
the gear H and the load carried by the gear 
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G, and at no time, except momentarily dur 
ing the transfer from one to the other, do the 
two-to wit, the power and the load-act 
upon the same gear. Consequently, there is 
always, excepting at such: momentary pe 
riods, a tendency on the part of the load to 
hold back or retard the rotation; and this re Sults in an oscillating or reciprocating motion 
of the two pairs of gears relative to each other, 
there being one full oscillation in each com 
plete revolution of the driving-gear C, and this 
movement is permitted and its degree regu 
lated by the controller O. O', above de 
Scibed-that is to say, when they are con 
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centric with the shaft F then a relation of 
equilibrium, so to speak, is established, 
wherefrom no differentiation in speed re 
Sults. As, however, the controller is adjust 
ed more and more eccentric to the shaft F, 
then correspondingly the degree of differen 

half of : 

gear G' and the gear G shevi, the 

tiation increases, and this eccentricity is ef 
fected and controlled by the link U and co 
acting parts with which it connects, as above 
described. Obviously the differentiation in 
speed referred to may be carried to quite ex 
treme lengths, there being no limit excepting 
those defined by the successful operation of 
the parts as rapidly-moving mechanism. 
A machine made upon the plan as defined 

in the drawings, Figs. I and 2, affords modi 
55 fications in speed ranging from full speed to half-speed, the speed of the motor being con 

stant. It will not, however, in all cases be 
desirable, because of mechanical complica 
tions, to so markedly differentiate the speed 
to cut it in half. In many instances, how 
ever, this may advantageously be done -as, 
for example, in rotary pumps and other simi 
ilar instances, where from the nature of the 
use the mechanism is relieved partly, at least 
from the strains which it would encounter in 
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other uses. As above stated, there is at the 
time of the transition of the power and load 
from one set of gears to the other momentary 
coincidence in movement; but this occurs so 
instantaneously and the movement of the 
parts. A.C.F.R. that its effect upon the movement of the vehicle is scarcely percepti 
ble. The weight of the mechanism, the 
spring of the parts, and the inevitable lost 
motion offset or compensate for this in the 
same manner as similar speed irregularities 
are compensated for in various classes of 
mechanism now in use. 
Applying, the above to the illustrations 

Figs.1 and 2, the parts are illustrated in the 
position they occupy as the transition is just 
about to take place-that is to say, the 

: power from gear C is just pasing on to the 

gear E which is now in engagement with the 
gear H, as shown in Fig. 2, in which the con 
trollers are shown in a position of almost, but 
not quite, their greatest eccentricity, and the 
antifriction-rollers MM are shown in engage 
ament with the controllers at opposite sides 
-thereof, and consequently the gear His set 
over nearly to the end of the broken-away or 
intermitted part of the gear G'. If the con 
strollers were at their utmost limit of eccen 
tricity, then the trunnion Li, which, as above 
stated, pivotally connects the adjacent ends 

: of the levers K K and also connects them 
with the gear. H, would be set over quite to 
the end of the broken-away part in the 
gear G'. 
As before stated, there will be a momen 

tary, acceleration of speed in the load-shaft 
when the power-shaft changes mesh from 
one pair of intermediate gears to the other 
pair, because then the power and the load 
shafts will momentarily move at the same 
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speed; but if the device be constructed in 
duplicate, so that one set of differentiating 
gears are placed in train after the other and 
so adjust them that the periods of change do 
not coincide then the motion at the end of 
the train will be without the momentary ac 
celeration of speed. 

Referring now to the modified construc 
tion in Fig. 7, I show it in a much simpler 
form of mechanism, which, however, em 

O 
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bodies the same underlying principles. The 
construction, and operation of the devices in 

, this figure are as follows: The parts, so far as 
they coincide with the parts already de 
scribed, are designated by the same refer 
ence-letters-that is to say, B represents one 

2O 

of the side frames, C the gear upon the mo 
stor-shaft, Ethe driven gear. G' is one of 
the intermediate speed-differentiating gears, 
as shown, for example, in Fig. 1, and His one 
of the other pair of differentiating interme 
diate gears, as likewise. shown in Fig. 1. O 
O' are the controllers. They are pivoted 
and supplied with the other appliances and 

I 25 
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adapted to the movements, all substantially 
as above described. Indeed this modified 
machine is or may be the same in all respects 
as that already described, excepting that the 
four separate toggle-arms or levers marked 
KKKK in the former construction are in 
this present one replaced by two bent arms 
11 and 22. The bent arm 1 1 is pivoted at 
3 to the gear G', and the bent arm 22 is piv 
oted at 4 to the gear H. 5 represents an 
antifriction-roller at the apex of the bent 
arm 1 1, and 6 represents a similar antifric 
tion-roller at the apex of the bent arm. 22. 
These rollers engage with the inner surface 
of the controller the same as before. On the 
end of one of the members of each of these 
bent arms there is formed a slotted enlarge 
ment. On the arm 22 this appears on the 
upper member and is shown at 7. On the 
arm 1 1 it appears on the lower member and 
is represented by 8. The pivots 3 4 are in 
this construction studs Or trunnions, Sub 
stantially the same as heretofore described, 
and they act as axes for the bent arms, in the 
manner to be described, and also as means 
whereby those arms are connected to the ap 
propriate gears. The substantially vertical 
member of the bent arm 1 1 is pivoted to the 
trunnion 3, and the substantially vertical 
member of the bent arm 22 is pivoted upon 
the trunnion 4. The other members of each 
of these bent arms have enlargements or ears 
7 8 upon them, as heretofore stated, which 
are radially slotted, as shown, and the trun 
nions 3 and 4 are adapted to workin and out 
through these slots. 
The operation of the apparatus shown in 

Fig. 7 is as follows: The application of the 
power and the load and the adjustment of 
the controllers and the engagement of the 
rollers 5 and 6 therewith are all as heretofore 
described. It will be observed, therefore, 
that when the power is applied to the gear 
G' and the load carried by the gear H 
the gear H has a tendency to lag behind or 
be retarded in its rotation. Consequently 
the bent arm 1 1 will be forced outwardly 
relative to the axis F, and this movement 
will be permitted by the passage of the trun 
nion 3 through the slot made in the ear 7. 
Likewise when the transition from the gear 
G to the gear H takes place the same opera 
tion will be permitted by the passage of the 
trunnion 4 through the slot made in the ear 
8 upon the bent arm. 22. These movements 
effect substantially the same results in Sub 
stantially the same manner as in the case al 
ready described. 

In Fig. 8 Ishow another modification. In 
it a represents the motor-shaft, b the gear 
thereon which meshes into the two-part gear 
composed of the gear c and another gear d. 
These are both mounted loosely upon the 
driven shaft le. The teeth are intermitted 
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cumference, as shown, and the teeth on the 
other gear are likewise equally omitted. fis 
a double crank-arm provided with slots g g’ 
at opposite ends and with a hub h, which is 
keyed by a key i to the shaft e. iii' i' are 
the four levers substantially the same in 
function as the levers K of the other figures. 
They are pivoted together at their ends, as, 
shown, and at the pivot k two of these arms 
are connected to the gear d, and at the pivot 
k' the other two are pivoted to the gear c, 
the pivotal connection at these points being, 
in effect, a stud or trunnion whereby the le 
vers are not only pivotally connected with 
each other, but also pivotally connected to 
the gears, respectively, and the other two 
pivots are extended so as to form projecting 
ends k. and k", respectively, upon which are 
mounted rollers kik, which work in the slots 
gg? of the double crank-arm, as above stated. 
In order that the pivot or trunnion k may 
pass through the gear c, so as to make con 
nection with the gear d, which lies beyond it, 
and also so that the gears may have the oscil 
lating or reciprocating movement above re 
ferred to relative to each other, the gear c is 
slotted, as at l, through which slot the trun 
nion k moves. The two levers i' i' are pro 
vided with extensions m. m., upon the ends of 
which there are antifriction - rollers in , 
which engage with the interior Surface of the 
crescent-shaped controller 0, which is piv 
oted at p and actuated by an arm integral 
therewith, which is pivoted to a link r, as 
shown, which is in turn connected to any 
suitable bell-crank or equivalent device for 
operating the controller. The operation of 
this modified construction embodies the 
same underlying principle as those above 
described-that is to say, the power-gear b 
is driven at constant speed. The load is 
carried intermittently by the gear c and the 
gear d, as the case may be, and for brief pe 
riods by both gears-that is to say, the draw 
ings illustrate the power as about to be trans 
-mitted from the gear d to the gear c, because 
the leading tooths of the gear c is just about 
to be engaged by the teeth of the gear b. As 
soon as this takes place the intermitted or 
broken-away part of the gear d will be in 
registration with the gear b, so that the load 
will be driven, for a time at least, solely by 
the gear c. The power transmitted to it is, 
through the trunnion k', transmitted to the 
system of leversii i i", which has a tend 
ency to draw those levers down; but this 
tendency is resisted by the lower roller n, 
which engages with the controller 0, thus 
limiting this downward movement; but as 
the crank-arm is rotated by engagement 
with the rollerski and k in its slots g g and 
the vertical position of the parts as shown 
in the drawings becomes first horizontal and 
then vertical in the reverse direction the ec 
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k" to pass outwardly through the slot g. and 
the roller k to move inwardly through the 
slot.g, and this movement. of the parts, is 
attended obviously by a retarding, or re 

5 duced movement of the geard; the trunnion 
k of which slides through the slot l to its op 
posite end. By the time this has taken 
place the transition from: the gear c. to the 
geard has occurred and a continuation of 

to the movements takes place, but in the re 
Verse direction, as to the parts--that is to say, 
the gear: d being now driven and the gear c 
out of mesh a return movement of the 
parts to primary position takes place, accom 
panied by a passage of the trunnion, k 
through the slot to its normal or primary 
position, as illustrated in the drawings. 
By the above-described invention a series 

of advantages are secured, some of them, as I 
believe, entirely new, others, more perfect at 

I5 

tainments of advantages heretofore partially 
realized,among them the following: In this 
construction the transmission is effected in a 
Smooth, shockless, , and strainless ...manner 
and by positively-acting mechanism, devoid 
of frictional transmission of any kind. 
Again, all the methods heretofore employed, 
excepting the inadequate frictional devices, 
have been attended with much noise, hence 
discomfort, and sometimes alarm. to the occu 
pants of the vehicle. Under my construction 
there is no-noise nor any jars or shocks of 
consequence. Also under my invention 
there. are no violent forward thrusts; which are markedly perceptible in change of speed 
in most, or at least many, other machines, 
which result in a violent forward impulse of 
the vehicle, which tends to the discomfort 
and sometimes bodily injury of the occu 
pants. On the contrary, under my improve 
ment the movements are gradual and smooth 
and the change of speed is made at any time 
and to any degree within the limits of the 
mechanism without alteration of the speed 
of the motor-shaft. Under my construction also all of the parts are relatively simple in 
construction and of relatively low cost, no delicacy in any part being required. On the 
contrary, they may all be heavy, solid, and 
hence, durable in construction, and no ex 
cessive nicety of finishis required. 
The mechanism is adapted to all geared 

power-transmitting mechanism, irrespective 
of its horse-power, and when applied to ve 
hicles is equally well adapted to the lightest 
runabout as well as to heavier touring-cars. 
It is with a view to this that I have illus 
trated in the drawings hereof the several 
methods shown, because some of them are 
best adapted to light work, and others to 
heavier work. 
As; applied to electric motors, and other 

prime movers or motors my invention is pe 
culiarly useful, because it enables a change of - 

65 speed, hence variation of power, without and therefore force it over as far as it is al- 13o 

: change in the current and withoutbreaking 
contacts. 

It will be obvious to those who are familiar 
With this, art that the same invention or fun 
damental principles, are involved in all of the 
forms, of apparatus which I have above-de 

: Scribed and illustrated-that, is to say, in 
them all there is interposed between the mo 
tor-shaft or gear, thereon...and the driven 
shaft or gear thereon intermediate speed-dif: iferentiating. gears, and the power is applied 
to; a part only of these gears, and intermit 
tently to those parts, and the load is carried 

i by others of those intermediate gears and in 
| termittently by them, and these intermedi 
ate-sets of gears are provided with mechan 

5. 
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iism brought into, action by the resistance of 
the load to the push of the power, whereby 
the shifting of position of the intermediate 
gears relative to each other takes place, re 
sulting in a greater or less, diminution of the 

: Speed, depending upon the adjustment of the 
controller. It will also be obvious...to those 
who are familiar with this art that other spe 
cial mechanical devices and constructions 

mental idea above stated, some examples of 
which I have shown; but many others are pos 
the special details of construction shown and 
described. They are given as examples only 
of many different mechanical constructions 
which may be adopted. It will also be ob 
vious to those who are familiar with this art 
that instead of the controller shown in Figs. 
1, 2, 7, and 8 being outside of the levers, &c., 
which are connected with the intermediate 
gears and which engage with it from within 
outwardly, by simple mechanical saltera 
tion the reverse construction may be adopted 
in which the control will be effected by pres 
sure from outside inwardly; also, that instead 
they may be bevel-gears or part bevel and 
part spur; also, that it is immaterial whether 
the apparatus. be constructed and arranged 
to increase or decrease.the rate of speed from 
any given point, or to do both. This is 
merely, a matter of the relative adjustment of 
the parts. Those who, are familiar. With this 
art will likewise at once appreciate the fact 
that the controllers should be operated with 
in certain extreme limits and be located at 
definite places within those limits, so that the speed-differentiating gears, may not be per 
mitted to oscillate or shift, position relative 
to each other in such manner, as to prevent 
proper meshing with the motor-gear on the 
will, however, be practically impossible for 
the mechanism to get out of proper adjust 
ment, in this respect, because one or the 
other of the antifruction-rollers...will con stantly bear forcibly against the controller, 

may be originated to carry, out, the funda 

sible. I therefore in-no-wise limit. myself to 

of the gears being all of them spur-gears 

one side and the load-gear on the other. It 
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lowed to move, which is the position to secure 
the proper intermeshing of the parts. 

I claim 
1. In mechanism of the class stated the 

combination of a motor-shaft and a driven 
shaft, a gear upon the motor-shaft, another 
gear upon the driven shaft, speed-differen 
tiating gears interposed between them and 
which are adapted to movement independ 
ent of each other, with one part of which the 
motor-gear meshes and with another and in 
dependently-movable part of which the 
driven gear meshes, mechanism brought into 
action by the resistance of the load to the 
push of the power, whereby the intermediate 
gears shift position relative to each other, 
and means to regulate and control such shift 
of position. 

2. In mechanism of the class stated, the 
combination of a motor-shaft and a driven 
shaft, a gear upon the motor-shaft, another 
gear upon the driven shaft, variable-speed 
SE interposed between said motor and 
driven gears, and which are adapted to ad 
justment relative to each other with one part 
of which the motor-gear meshes and with an 
other and independently-movable part the 
driven gear, meshes, means to regulate and 
control said adjustment and mechanism 
brought into action by the resistance of the 
load to the push of the power, whereby the 
speed of the driven gear may be made coin 
cident with that of the motor-gear or differ 
entiated therefrom. 

3. In mechanism of the class stated the 
combination of a motor-shaft and a driven 
shaft, a gear upon the motor-shaft, another 
gear upon the driven shaft, a shaft inter 
posed between them, two pairs of independ 
ently-movable speed - differentiating gears 
supported upon said interposed shaft, with 
One of each pair of which the motor-gear 
meshes and with the other of each pair the 
driven gear meshes, devices connected with both pairs of intermediate gears whereby the 
movement of either will be transmitted to 
the other, and a controller to regulate and 
control the degree of movement. 

4. In mechanism of the class stated the 
combination of a motor-shaft and a driven 
shaft, a gear upon the motor-shaft, another 
gear upon the driven shaft, a shaft inter 
posed between them, two pairs of independ ently-movable speed differentiating gears 
Supported upon said interposed shaft, with 
One of each pair of which the motor-gear 
meshes and with the other of each pair the 
driven gear meshes, devices connected with both pairs of intermediate gears whereby the 
movement of either will be transmitted to 
the other, and an adjustable controller 
adapted to secure uniform as well as differ 
ential Speed between the motor-gear and the 
driven gear. 

5. In mechanism of the class stated the 
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combination of a motor-shaft and a driven 
shaft, a gear upon the motor-shaft, another 
gear upon the driven shaft, a shaft inter 
posed between them, two pairs of independ 
ently-movable speed differentiating gears 
supported upon said interposed shaft, with 
one of each pair of which the motor-gear in 
termittently meshes and with the other of 
each pair the driven gear intermittently 
meshes and means connected with the two 
pairs of interposed gears whereby the move 
ment of each is transmitted to the other and 
means to regulate and control the degree of 
movement. 

6. In mechanism of the class stated the 
combination of a motor-shaft and a driven 
shaft, a gear upon the motor-shaft, another 
gear upon the driven shaft, a shaft inter 
posed between them, independently-mov 
able speed-differentiating gears supported 
upon said interposed shaft, with which the 
motor-gear and the driven gear intermit 
tently intermesh, devices connecting the in 
dependently-movable intermediate gears and 
means engaging with said connecting de 
vices whereby the independent movement of 
the intermediate gears is controlled and regu 
lated. 

7. In mechanism of the class stated the 
combination of a motor-shaft and a driven 
shaft, a gear upon the motor-shaft, another 
gear upon the driven shaft, speed-differen 
tiating gears interposed between them with 
part of which the motor-gear engages and 
with the other part of which the driven gear 
engages and means whereby the movement 
of the two parts of the intermediate gears is 
transmitted from each to the other. 

8. In mechanism of the class stated the 
combination of a motor-shaft and a driven 
shaft, a gear upon the motor-shaft, another 
gear upon the driven shaft, speed-differen 
tiating gears interposed between them the 
cogs on which are partly broken away or in 
termitted, and with a part only of which in 
termediate gears the motor-gear engages and 
with another part only the driven gear en 
gages. 

9. In mechanism of the class stated the 
combination of a motor-shaft and a driven 
shaft, a gear upon the motor-shaft, another 
gear upon the driven shaft, two or more 
speed-differentiating gears, adapted to inde: 
pendent movement relative to each other to 
gether with simultaneous and coincident ro 
tary movement, interposed between them, 
the cogs on which are partly broken away or 
intermitted and with a part only of which in 
termediate gears the motor-gear engages and 
with another part only the driven gear en 
gages and means whereby the movement of 
each of the intermediate gears may be trans 
mitted to the other. 

10. In mechanism of the class stated the 
combination of a motor-shaft and a driven 
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shaft, a gear upon the motor-shaft, another In testimony whereof I have signed my 
SE upon the driven shaft, concentric speed- name to this specification in the presence of Io 
eitg gears Spid by two subscribing witnesses. 

them and means coacting with the interposed 5 gears whereby the speed is i?ion. by ARNOLD W. PUPKE. 
the traverse of said means along a combined Witnesses: 
radial and concentric path during each revo- F. M. DOUSBACH, 
lution. PHILIP F. FEINBERG. 


