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20 being in their neutral position.

UNITED STATES

PATENT OFFICE.

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

VARIABLE-SPEED MECHANISM.

No. 832,210.

Specification of Letters Patent.

Patented Oct. 2,1906.

Application filed December 19, 1905, Serial No. 292,433,

To all whom it May conceri:

Be it known that I, ArNxorp W. Puprkeg, a
“citizen of the United States, and a resident of
the borough of Manhattan, city, county, and
State of New York, have invented certain
new and useful Improvements in Variable-
Speed Mechanism, well adapted to general
use, but especially intended for automobiles,
autoboats, and the like, of which the follow-
ing is a spectfication, reference being had to
the accompanying drawings, in which—
Figure 1 1llustrates a side elevation, partly
in section, of the invention.  Fig. 2 1illus-
trates a vertical sectional view on the line 1 1
of Fig. 1. FKig. 3 1lustrates a plan view,
partly in section, of a detail of construction.
Fig. 4 1llustrates a side elevation of a modifi-
cation. FKig. 5 illustrates a side elevation of
the invention in a mocdified form, the parts
_ Ifig. 6 lus-
trates an endwise elevation of that swhich 1s
shown 1n Fig. 5.

and 6, the parts being in the position they
occupy when arranged to increase the motor
speed. Fig. 8 illustrates a plan view of one
of the double-actingpawls. Fig.91llustrates
a face view of the circular cam which through
mechanism about to be described controls
the operation of the double-acting pawls.
Before describing the invention in detail, I
will state generally 1ts construction - and
method of operation. The mechanism em-
bodies a driving-shaft, which may be the mo-
tor-shaft or one geared to 1t, which 1 will
hereinafter call the “ motor-shatt.” 1tisalso
supplied with a driven shaft or that part
which applies directly or indirectly the power
to the load. These two shafts are connected
by interposed mechanism, (three forms of
which I illustrate in the drawings hereof,)
whereby the speed of the load-carrying shaft
may be differentiated from that of the motor-
shaft either for its increase or decrease.
This invention, while generically kindred
to those for which 1 have heretofore made
applications for Letters Patent, one filed Au-
cust 3, 1905, Serial No. 272,459, and the
other filed October 3, 1905, Serial No.
281,121, relates to mechanical constructions
and methods of operation which differ there-
from and which under certain circumstances
~and for certain uses may be preferred to
them. |

Fig. 7 illustrates a side ele-
vation of the mechanism shown in Figs. 5

friction-roliers P P’.

Referring now to the drawings, in Figs. 1 55

to 4 thereof, A A represent two suitable
standards supporting sleeved journals B B,
in one of which revolves a tubular shaft C, to
the outer end of which the motor (not shown)
1s suitably connected. D 1s a ratchet fast
upon the tubular shaft C. I 1s another
shaft, which may be tubular or solid, as pre-
ferred. It is supported by and revolves in a
sleeve I, and preferably, also, within the tubu-
lar shaft C, as shown, so that 1t may have as
complete support as possible. (G 1is a ratchet
fast upon the shaft 1. 1t is practically iden-
tical with the ratchet D, excepting that 1ts
teeth are presented in the reverse direction.
The load 1s carried by the shaft L, suitable
gearing or other mechanism being provided.
H 1s a sector-plate which revolves on the
shaft E and may advantageously be made
integral with the sleeve I, heretofore de-
scribed. H’ is another similar sector-plate,
which 1s provided with a sleeve-like hub I,
which revolves upon the sleeve . The two
sleeves ¥ and 1 and the shaft I are all sup-
ported on the right-hand journal B.
Referring now to Kig. 1, J J’ are a pair of
links pivoted together at K and also pivoted
at their respective ends to the sector-plates
H H’, as shown at Li /. Directly opposite
this pair of links is another pair, M M’, which
are similarly pivoted together at N and like-
wise pivoted at their respective ends to the
sector-plates H H’, as shown at O O’. The
pivots K and N are projected laterally upon
the links which they pivotally connect, and
upon the projecting parts are arranged anti-
(See Fig. 3.) QQ/, R

R’ constitute four pawls. They are arranged

in pairs, as shown, at the opposite sides of the "+

ratchets D and G, respectively. The pawls
Q Q’ are connected with the sector H’, being
mounted upon a stud S, set into that sector,
and the pawls R R’ are in like manner con-
nected with thesector H, being mounted upon
astudS,setinthesector . Thepawls Rand
Q' engage with the ratchet D, and the pawls
R’ and (3 engage with the ratchet G. In or-

der that the pawls Q and Q" may be oiiset
from the sector H’ the requisite distance to

allow for the thickness of the sector H, in the
instance shown 1 employ a spacing-block T,
(see Fig. 2,) through which the stud S passes.
U U are the two ends of a coil-spring, sup-

| ported by a stud V or otherwise, as desired,
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and W W are the two ends of a similar spring |

supported upon a stud Y or otherwise. These
spring ends engage, respectively, with the
pewls above deeerlbed maintaining them in
proper engagement with the rete wots. 7 is
what I term the “controller.” It is a cres-
cent-shaped piece of metal sufficiently rigid
and stifl for the purpose and pivotally sup-
ported at . It 1s provided with a hub b,
which has an arm ¢ integral therewith, which
engages 1n any preferred manner with an ac-
tuating-lever d, which extends to the desired
point for convenient manipulation, where it
may be connected with the usual operating-
lever, provided with a stop-rack, &c. As
S‘reted the controller Z i1s semicircular in in-
terior eontour and its pivot « 1s so located
that the imner circular surface of the con-
troller may by proper manipulation of the
lever d be made to assume a position concen-
tric with the central shaft I, as shown in full
Iimes 1n Kig. 1, or eccentric therete as shown
in dotted lines in that same ficure. The con-
troller 1s also so located that the antifriction-
rollers P P’ will engage with its interior cir-
cular surface.

The operation of the apparatus as thus far
described 1s as follows: Assuming that the
controller and associated parts are in the po-
sition shown in full lines 1n Fig. 1, the motor,
as heretofore stated, drives the tubular shaft
C and with it the retchet D from left to right,
as shown by the arrow 1n I1g. 1, and since “the
pawls R and Q' are in engewement with the
teeth of this ratchet they likewise are carried
around with 1t, and henee also the sectors
and H’, to which these pawls are pivoted, are
revolved in the same dp rection and with the
same speed, and since the pawls Q and R’
engage with the ratchet G, which 1s fast upon
the load- -carrying shaft E, and are also in en-
gagement with the sectors, that shatt K will
[ikewise be revolved at uniform speed with
that of the motor. Consequently when the
partsare in the positionstated there 1s neither
increase nor decrease of the speed of the
load-carrying parts as compared with the
speed of the motor. If now the operator
wishes to increase the speed, he so manipu-
lates the controller-lever as to cause it to re-
volve upon its axis to a greater or less extent,
depending upon the increase of speed de-
sired. Assume that 1t is to the degree 1llus-
trated by dotted lines in Fig. 1. AS 500D as
this te,k;es place 1t will be observed that the
former relations markedly change—that is to
say, whereas formerly the antifriction-rollers
P P’ traveled concentrically about the center

I, passing without effect over the concentric

inner surface of the controller, they and the
parts with which they are connected—that
1s to say, the links J J’ and M M’ and the sec-
tors H H’

sition shown in dotted lines in F]C'“ 1, owing
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the result that whereas formerly the sectors
maintained a position squarely opposite to
each other, as shown in full lines, during their
entirer evolutwn now, byreason oftheinward
movement toward the shaft E, which move-
ment the antifriction-roller P is compelled to
make, because 1t 1s controlled by the in-
wardly-moved surface of the controller, the
sector H’ 1s by the push of the hinks M M’
compelled to move forwerdly, as shown in
dotted limes, projecting the antifriction-
roller P’ eeemst the outwardly - moved
horn or extr emlty of the controller, the sec-
tor H meantime revolving at the rate of the
ratchet D—in other Werde the rate of the
motor—Dbecause of the enﬂ'eﬂ'ement of the
pawl R therewith, thus giving to the sector
H’ greater speed than the sector H has and
treneierrmcr to the load-carrying shatt K, by
means of the pawl Q and ratchet G, crreeter
speed than that of the motor. This being
the inevitable operation of the parts, it is ob-
vious that the pawls R and Q are those which
are at this time in operative engagement with
their respective ratchets and that the pawls
R’ and Q" are at this time taking up or ship-
ping. In the next half-revolution there is a
repetition of the above-stated operations, ex-
cepting that it occurs in connection with the
other half, so to speak, of the mechan-
1Ism—that 15 to say, as the parts revolve
through another half-revolution the anti-
friction-roller P’, with its coéperating links
J J’) attains the same position relative to the
eontroller that the antifriction-roller P of the
pair of links M M occupies in the drawings.
Thereupon there is a repetition of the accel-
erated movements of the load-carrying shaft
E, as compared with the motor, taking place
throucrh the sector H, pawls R’ and Q , 1In-
stead of through the sector H’ and the pawls
Q and R. It wﬂl be noted that the resist-
ance of the load cannot interfere with this
operation, because were any backward move-
ment attempted on the part of the sectors
upon the passage of the antifriction-roller P
or P’, as the case may be, from engagement
with the mwerdly-thrown horn of the con-
troller, it would be at once resisted by the
engefrement of the temporarily-inactive
pewls whichever pair they may then be, with
the appropriate ratchets. The above bemﬂ'
the operation of the parts, it will be seen that
in each total revolution each of the sectors in

turn speeds ahead of the other, the more rap-

1dly running one carrying the loed the other
temporerﬂy running at motor epeed and
that the increase in epeed is because of the
simple and positively-acting character of the
mechanism effected in a most reliable,

smooth, and shockless manner, and, further
that the extent to which the speed may be
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the controller-lever, whereby it is caused to |

assume greater or less eccentricity relative to
the central shaft 1. _
In Fig. 4 I show a construction in which
frictionor, as sometimescalled, “ jam”’ pawls,
coacting with a toothless ratchet—in other
words, a smooth-faced or wheel ratchet—are
substituted for the toothed ratchets and co-
acting pawls above described. In this figure
I have lettered the parts the same as before,
except those in which the change appears—
that is to say, the smooth-faced or wheel
ratchet is marked D’ and the jam-pawls Q"
and Q’”’, respectively, the operation being
substantially identical. The jam-pawls have
the advantage of being absolutely noiseless,
whereas the other form is more sure and reli-
able. In some instances one will be pre-
ferred, in others, the other. These two forms
are illustrated as examples merely. Noise-

less pawls of various forms now well known

and 1n general use may also be employed.

The form of the invention illustrated 1in
Figs. 5 to 9, both inclusive, which shows, as
above stated, & modified construction, 1s the
same generally as heretofore described, the
difference consisting more particularly i the
construction and method of operation of the
duplex or double-acting pawls, which con-
nect the sectors with the ratchets on the two
shafts In these fioures 1 represents the mo-
tor-shaft, shown in this instance as a tubular
shaft; 2, the driven shaft; 3, one of the sec-
tors: 4, the other sector; 5, the controller; 6,
the arm on the controller; 7, the lever ex-
tending from the arm 6 to suitable mechan-
ism withinreach of the operator. 8 3represent
one pair of links; 9 9, the other pair of links;
10 10, the antifriction-rollers connecting the
free ends of the hnks ‘These parts are or
may be substantially the same as heretotfore
described. The modifications are as follows:

Near one end of the contreller 5 1s mounted

a shaft 11, upon which is placed a sleeve 12,
upon the outer end whereof and integral
therewith is a plate 13, having upon its face
a double-throw cam 14, and at the opposite
end of the sleeve 12 is a four-armed spider
15, the arms of which are so arranged relative
to the inner surface of the controller as to
project beyond the same in such manner as
to engage with the antifriction-rollers 10 as
they successively sweep over the face of the
controller in making their rotary transit. 16
is an arm pivoted at 17 to the controller and
which has an oppesitely-projecting segment
18, provided with teeth 19, which register
with corresponding circular teeth 20, made
in the periphery of a sleeve 21, which 1s
adapted to longitudinal shiding movement
on a shaft 22. Integral with the sleeve 21
there is a vertically-arranged plate 23, the
shape whereof is best seen in heavy broken
lines in Figs. 5 and 7 and in full lines n Fig.
6. At the upper end this plate 23 1s pro-

[ =

3

vided with a guiding-sleeve 24, which is

ouided by and slides upon a stud-shatt 25,

the purpose of these parts being to properly
ouide the plate 23 and likewise prevent its
rotating about the shaft 22. 26 1s a spring
which abuts at one end against the plate 23
and at the other against some permanent
part of the frame of the machine, such as at
27, which in the instance shown forms part of
the main frame, acting as a support for the
shaft 22 and also above the point where 1t 1s
broken off as a support for the motor and

driven shafts and for the stud-shaft 25, sub-

stantially the same as indicated at A n Fig.
2. The function of the spring 26 1s to nor-
mally press the plate 23 and its sleeve 21 to
the right, that tendency being controlled and
adjusted by the arm 16 and 1ts segment 18,
coacting with the double-throw cam 14, as
will be hereinafter explained. 28 (see Kig.
8) represents the duplex pawls for cne of the

sectors—as, for instance, the sector 3—-the

other sector 4 being provided with a similar
duplex pawl, the arms of which, however,
are presented in an opposite direction. This
duplex pawl 28 is provided with a tubular
part, as shown, and with oppositely-project-
ing arms 29 30, which resemble the arms or
extremities of an ordinary escapement, ex-
cept that they are not in the same plane, be-
cause they have to engage with cogged teeth
resembling ratchets, which are set. side by
side, hence necessarily in different planes.
On one end of the tubular part 28 1s cut a
cam-shaped opening 31. This duplex pawl

is mounted on a circular shaft 32, set rigidly

in the sector 3, the outer end of which shaft,
as shown best in Fig. 5 at 33, 1s squared, and
upon this squared end is loosely mounted a
block 34, which may be circular on 1its exte-
rior, as shown, and provided with a square
opening through it, so that it 1s adapted to
slide lengthwise upon the square projecting
shaft or stud 33, but cannot have rotary
movement thereon. 35 represents laterally-
projecting pins rigidly connected with the

part 34. 36 1s a spring which engages with one

of the escapement-arms and normally tends
to depress it into engagement with the teeth
of the toothed gear 37 and 38. These two
toothed gears are fast, respectively, on the
motor-shaft 1 and driven shaft 2, being the
same in function as the ratchet-wheels D and
G of the other drawings.
theirperipheries, respectively, are madeinthe
form shown, so as to better codperate with
the teeth of the escapement or duplex-pawl
arms. The blocks 34 are preferably made
of case-hardened steel and their outer ends
polished, so as to present as little frictionaly
contact as may be with the polished face of
the plate 23, which itself may advantageously
be case-hardened, because 1n the operation
of the machine the ends of the block 34 bear

against the face of the plate 23, with which 1

Indentations upon
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they engage. Any suitable antifriction de-
vice —as, for instance, a roller or similar de-
vice—may be employed.

The operation is as follows: When the

parts are in neutral position, as shown in Fig.

5, the driven shaft revolves at the same speed
as the motor-shaft for the same reasons as
heretofore described relative to the other
construction—that is to say, the controller
being concentric with the axis of the main—

of the speed results, because although certain
of the parts, as will be more fully explained
hereinafter, go through the motions which

are eftective for differentiating the speed

when the controller is eccentric to the axis of
motion, nevertheless such operation on their
part effects no change in speed. When, how-
ever, 1t 1s desired to change the speed, as in
the case indicated to increase it, (the move-
ment of the controller in an opposite direc-
tion will similarly decrease it,) then the con-
troller by the appropriate manipulation of
the proper parts is thrown into an eccentric
position, as shown in Fig. 7, the degree of ec-
centricity being such as preferred, that shown
in the drawings being near its extreme point,
in which the speed is markedly increased—in
fact, nearly doubled. It will be noted that
the friction-rollers 10, owing to their engage-
ment with the inner surface of the controller,

compel the links and sectors to assume the

position shown, each pair of links and the co-
acting parts assuming the position shown
once 1n each revolution. As the projected

roller, which in Fig. 7 is the right-hand roller,.

sweeps downwardly, as indicated by the
arrow, mmto engagement with the controller it
comes 1n contact with that one of the pro-
jecting arms of the spider 15 which is in its
path and during this downward movement
carries that member with it, as indicated in
Iig. 5, giving the spider, and consequently
the sleeve 12 and cam 14, which is integral
with 1t, a quarter-turn, so that the lever 16
(see Fig. 6) rides down the cam, being com-
pelled so to do by the stress of the spring 26
against the plate 23, which through the in-
strumentality of the sleeve 21 and teeth 20
thereon engaging with the segment 18 causes
the above - described movement, and this
movement of the lever 16 permits the plate

23, which, as stated, is pressed forwardly by

the spring 26, to crowd the non-rotating
blocks 34, carrying the pins 35, against the in-
clined surfaces 31 of the tubular part 28 of
the duplex pawl, thereby compressing the
springs 36 of both pawls and rocking them
upon their axes. The blocks 34 having the
pins 35 cannot themselves rotate, because
they shde on a square stud 33, as heretofore
deseribed. This rocking movement of the
duplex pawls causes the escapement member
29 (see Ig. 8) to disengage from the toothed
gear 38 with which it was formerly engaged

to wit, the driven—shaft 2 no differentiation

832,210

and the escapement member 30 to make en
gagement with the toothed gear 37. It will
be understood that both of the duplex pawls
make this same movement, one escapement-
arm of one of them being at all times in en-
gagement with the motor gear or ratchet 37
and one of the arms of the other being simi-
larly at all times in engagement with the
driven ratchet or toothed gear 38, and the ad-
Jjustment 1s such that if there should not be
exact registration between the teeth of the
gears or ratchets 37 and 38 at the time of this
transter, the springs 36 coacting with the
spring 26 will cause engagement to take place
at the most after the passage of one tooth of
the gears 37 38-—that is to say, the moment
these two gears come into registration again.
Ifig. 5 shows the pawls in mid-position—that
s to say, about at the center of their rocking
movement, the lever 16 being consequently,
as shown 1 Fig. 6, about at the center of its
ascent up the cam 14, with which 1t 1s shown
asnow engaged. In Ifig. 7 the rocking of the
duplex pawls has been effected, and the lever
16 will of course be at the apex or summit of
the cam 14. It will be observed that in the
instance shown, masmuch as there are four

arms on the spider 15, the passage of each of

the antifriction-rollers 10 by the spider will
eflect a quarter-turn of it and its associated
parts—in. other words, that at each such
passage the lever 16 will pass from the sum-
mit to the valley of each of the cams 14 14, or,
vice versa, from the valley to the summit and,
that 1t will take four such operations—in
other words, two complete rotations of the
segments and associated links and rollers 10—

to effect a complete rotation of the cams 14

14. 1 have heretofore described the move-
ment of the parts when the lever 16 passes
from the summit of the cam 14 to its valley
occasioned by the passage of one of the rollers
10 past the spider. "When the opposite roller
10 1 turn engages with the appropriate arm

of the spider, the operation will be reversed—

that 1s to say, the lever 16 will by the rota-
tion of the cams 14 be compelled to rise from
the valley to the summit of one of them.
During this operation the segment 18, under
the pressure of the rising lever 16, engaging
with the teeth 20 on the sleeve 21, forces the
plate 23 rearwardly, compressing the spring
26, and as the plate 23 recedes the blocks 34
34 are caused to follow 1t, maintaining con-
tact with 1ts face because of the pressure of
the springs 36 upon the rocking duplex
pawls, because when they rock in the direc-
tion now referred to under the stress of the
springs 36 the inclined surfaces 31 of the tu-
bular part 28 of the duplex pawls act upon
the pins 35 for the projection of the blocks 34
In the same manner as above described, and
the pressure of the plate 23 against the ends
of the blocks 34 compels rocking of the du-
plex pawls in the reverse direction. In the
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manner above described there is continual ‘

reciprocation or alternative operation in the
parts invo.
eration of the mechanism is such that the du-
plex pawls respectively let go ot the motor
cear or ratchet 37 and take hold of the driven
cear or ratchet 38 at such times as to avail of
the increased speed of the gear 38 as com-
pared with the gear 37 for the propulsion ot
the vehicle whatever 1t may be.

It will be observed that in the three forms

of mechanism I have 1llustrated the same Un-

derlying and fundamental invention 1s pres-
ent—that is to say, no intermeshing gears ot
any kind are present—a,lso there 1s no part of
the mechanism which makes a sudden or
straining change. On the contrary, every-
thing 1s “smooth and oradual 1n movement,
the movement of the splder
starts slowly and ends slowly. Moreover, its
movement is not transmitted to any of the
moving parts of the mechanism except by
the mtroductlon of other inclined surfaces—
that is to say, those between the blocks 34
and the tubular part 28 of the duplex pawls,

‘where the movement is still further reduced

in sharpness and caused to assume a smooth
sliding non-~jolting form. Also there1s what
directly across
the driving mechanism—that is to say, there
1S OT May be but one line of shafting, and that
directly across the mechanism, the motor-
shaft and load-carrying shaft being arranged

~concentrically and on the same axial line with

each other. As a result of this construction

.the invention embodies less mechanism, re-
quires less space, and has lessfriction-surfaces

and less weight than either of my other forms
above referred to and also requires no gearing
whatever. Incidentally, also, this present

“mechanism operates with oreat smoothness,

.50

reliability, and under one form shown is prac-
tically noiseless. By the employment of my
mventlon it will be noted, further, that the
mechanism described is characterlzed 1n addi-
tion to the points heretofore referred t0 , by its
simplicity, lightness 1in weight, compa,ctness
freedom from 1iriction, and reduced number
of oiling-points and that if the controller be
manipulated with judgment the increase and
decrease of speed can be effected in a smooth,
uniform, and shockless manner, totally un-
like and vastly superior to anythmg possible

- with interlocking gears.

55
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The constructions illustrated in the draw-
ings hereof are intended as examples only of
desirable forms in which the apparatus may
be embodied. It will be clear to those who
are familiar with such matters that the de-
tails may be modified quite extensively and
yvet the essentials of the mvention be present.
In the drawing also I have omitted many
parts which coact with those illustrated, be-
cause the iInvention relates to the parts shown

and the others would simply comphca,te the |

ved, and the construction and op-

o

drawings. I have also disregarded propor-
tions in order that the invention may be ex-
hibited more clearly, and for the same reason

I have not attempted in some instances to

Ulustrate the best mechanical construction of
the parts, and in Fig. 5 1 have not shown the
detents of the duplex pawls in engagement,

70

with the teeth of the ratchets with which

they coact, respectively, as would obviously
be the cases in the actual running of the ma-
chine, because if so the two ratchets would
have to be advanced slightly relative to each
other, thus markedly complicating and con-
fusmo' this drawing. 1t will of course be un-
derstood that in the machine as actually con-
structed and operated the parts will occupy
the position above suggested. All these mat-
ters will be readily appreciated and the

proper construction understood by those_

skilled in this art.

‘The forms of mechanism I have illustrated
are by no means the only ones in which the
invention can be embodied, as stated above.
I therefore do not limit myself to that which
has been above described and illustrated, be-
cause the same may be largely departed from
and still the essentials of the invention be
embodied. Obwviously, also, instead of there
being two sectors only there may be more by
a simple multiplication of the parts, the prin-
ciple being identical with that Shown and
thereby the differentiations in speed still fur-

75
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ther a,ccentu&ted and any form of mechan-

1sm for connecting the sectors with the shaft-
ing (many equivalent devices for that shown
being now well known) may be substituted
for that above described and illustrated.
Also by appropriate alteration of the position
of the parts the speed may be differentiated
downwardly from motor speed, which may
be taken as standard, instead of u pwardly
therefrom, as 1llustrated this being eﬂected
by similar change 1n the p081t1011 of the con-
troller, so that it shall be eccentric to the ax1s
of motion to the left 1nstead of to the right, as
also illustrated.

I claim—

1. In mechanism of the class stated the
combination of a motor-shaft and a driven
shaft, a power-transmitting device upon the
motor—shaft a like device upon the driven
shaftt 1ndependent1y—mounte and independ-
ently—movable devices connected together,
power-transmitting devices carried by the in-~
dependently-movable devices and adapted
to operatively engage alternately with the
power-transmitting devices on the resgectwe
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shafts, a controller coacting with said inde-

pendently—mova,ble devices, whereby their
speed may be varied, the engaging surfaces
of the power—transmlttmﬁ' devices upon the

125 -

shafts and upon the independently-movable -

devices being such that the speed of the
driven shaft will be likewise varied.
2. In mechanism of the class stated, the
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combination of a motor-shaft and a driven
shaft, the axes of which are coincident, a
power-transmitting device upon. the motor-
shaft, a like device upon the driven shaft, 1n-
dependently - mounted and independently-
movable devices connected together, power-
transmitting devices carried by theindepend-
ently-movable devices and adapted to opera-
tively engage alternately with the power-
transmitting devices on the respective shafts,
a controller coacting with said independ-
ently-movable devices, whereby their speed
may be varied, the engaging surfaces of the
power-transmitting devices upon the shalts
and upon the independently-movable devices

being such that the speed of the driven shatt

will be likewise varied.

3. In mechanism of the class stated, the
combination of a motor-shaft and a driven
shaft, the axes of which are coincident, a
power-transmitting device upon the motor-
shaft, a like device upon the driven shaft, in-
dependently-movable devices connected to-
oether and adapted to rotation about an axis
coincident with the axis of the said shafts,
power - transmitting devices carried by the
independently-movable devices and adapted
to operatively engage alternately with the
power-transmitting devices on the respective
shafts, a controller coacting with said 1nde-

speed may be varied, the engaging surfaces
of the power-transmitting devices upon the
shafts and upon the independently-movable
devicesbeing such that thespeed of the driven
shaft will be likewise varied. -

4. Tn mechanism of the class stated, the
combination of a motor-shaft and a driven
shaft, a power-transmitting device upon the

motor-shaft, a like device upon the driven
‘shaft, independently-movable devices con-

nected together and adapted to rotation
about the axisof the said shafts, power-trans-
mitting devices carried by the independ-
ently-movable devices and adapted to en-
oage with the power-transmitting devices on
the respective shafts, and a controller coact-
ing with said independently-movable de-
vices, whereby their speed is differentiated.

5. In mechanism of the class stated, the
combination of a motor-shaft and a driven
shaft, a power-transmitting device upon the
motor-shaft, a like device upon the driven
shaft, independently-movable devices adapt-
ed to rotation about the same axis as that of
the said shafts, devices connecting said inde-
pendently-movable devices together, power-
transmitting devices carried by theindepend-
ently-movable devices and adapted to opera-
tively engage alternately with the power-

transmitting devices upon the respective

shafts, a controller adapted to be placed mn

~ eccentric position relative to the axis of said

shafts and which engages with sald connect-

65 ing devices, compelling them in each rotation
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to follow a course defined by the controller
eccentric to the general axis, whereby the
speed of the independently-movable devices
and of the driven shaft, with which they are
connected, 1s differentiated.

6. In mechanism of the class stated, the
combination of a motor-shaft and a driven
shaft, a power-transmitting device upon the
motor-shaft, a like device upon the driven
shaft, independently-movable devices adapt-
ed to rotation about the same axis as that ot
said shafts, devices connectingsaid independ-

ently-movable devices together, power-trans-

mitting devices carried by the independ-
ently-movable devices and adapted to opera-

tively engage alternately with the power-

transmitting devices upon the respective
shafts, a controller adapted to be placed in
eccentric as well as concentric position rela-
tive to the axis of said shafts, and which en-
oages with said connecting devices, compel-
ling them in each rotation to follow a course
defined by the controller, whereby the speed
of the driven shaft, with which they are con-
nected, may be the same as, or differentiated
from the speed of the motor-shaft, as deter-
mined by the position of the ¢controller.

7. In mechanism of the class stated, the
combination of a motor-shaft, a driven shaft,

_ . a power-transmitting device upon the motor-
pendently-movable devices, whereby their

shaft, a hke device upon the driven shaft, in-
dependently-movable devices adapted to ro-
tation about the axis of said shatts, mcans
connecting said independently -movable de-
vices together, power-transmitting devices
carried by the imndependently-movable de-
vices and which alternately engage with the
power - transmitting devices on the respec-
tive shafts, a controller coacting with said
connecting devices, whereby the speed of the
independently -movable devices may be va-
ried and means whereby said last-named

- power - transmitting devices are compelled

to make and break connection with the
power -transmitting devices upon the motor
and driven shafts in such manner that the
speed of the driven shailt will be hkewise
varied.

8. In mechanism of the class stated, the
combination of a motor-shaft, a driven shaft,
a power - transmitting device upon the mo-
tor-shaft, a like device upon the driven shafit,
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independently -movable devices adapted to

rotation about the axis of said shafts, means
connecting said independently-movable de-
vices together, power-transmitting devices
carried by the independently-movable de-
vices and which operatively engage alter-
nately with the power -transmitting devices
on the respective shafts, a controller adapted
to be placed in eccentric position relative to
the axis of said shafts and which, coacting
with sald connecting devices, compels them
in each complete rotation to describe a
course eccentric to the axis of said shafts,
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whereby the speed of the indépendenﬂy— | shafts, a controller adapted to be placed in

movable devices is changed and means
whereby said last-named power-transmit-
ting devices are compelled to make and
break contact with the power-transmitting

. devices on the motor-shaft and on the driven
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shaft. |

9. In mechanism of the class stated, the
combination of a motor-shaft and a driven
shaft, a ratchet-like device upon the motor-
shaft, a like device upon the driven shaft, a
pair of radially-projecting plates suitably
supported and adapted to independent rota-
tion about the axis of said shafts, links piv-
otally connected to said plates and to cach
other, a double-acting pawl carried by each
of said radially-projecting plates and adapt-
ed to engage alternately, but not both at the
same time, with sald ratchet-like devices, a
controller adapted to be placed in eccentric
position relative to the axis of sald shafts,
and which engages with the pivoted ends of
the several pairs of links whereby they are
compelled in each rotation to describe a
course eccentric to said shafts, whereby the
relative speed of the radially-projecting

plates, with which they are connected, 1s

changed, and means whereby said double-
acting pawls make and break connection
with the ratchet-like devices, so that the
speed of the driven shaft is likewise changed.

10. In mechanism of the class stated, the
combination of a motor-shaft and a driven
shaft located upon the same axial line, a
ratchet-like device fast on the motor-shatt,
another ratchet - like device fast on the
driven shaft, radially-projecting plates sup-
ported upon and adapted to rotation about
one of said shafts, links pivoted to said ra-
dially-projecting plates and likewise pivoted
together at their meeting ends, a double-act-
ing pawl-like device upon each of said plates,
means -whereby they are at predetermined
times compelled to make and break connec-

tion with the ratchet-like devices on the |

concentric as well as eccentric position rela-
tive to the axis of said shafts and which en-
cages with the pivoted ends of the several
pairs of links during each rotation, whereby
they are compelled to describe a course de-
termined by the controller, so that the speed
of the driven shaft may be the same as that
of the motor-shaft or differentiated there-
from. | |

11. In mechanism of the class stated, the
combination of a motor-shaft-and a driven
shaft located upon the same axial line, a
ratchet-like device fast on the motor-shaft,
another ratchet-like device fast on the driven

shaft, radially-projecting plates supported

upon and adapted to rotation about one of

said shafts, links pivoted to said radially-
projecting plates and likewise pivoted to-
gether at their meeting ends, a double-acting
spring-actuated pawl-like device upon each
of said plates and adapted to alternate en-
cagement with each of said ratchet-like de-
vices, a controller adapted to be placed 1in
concentric as well as eccentric position rela-
tive to the axis of the shafts, cam mechan-
ism supported by the controller and actu-
ated by the pivoted ends of the links in each
rotation, a pivoted arm engaging said cam, a
longitudinally-moving plate actuated 1n one
direction by said pivoted arm and in the re-
verse direction by a spring device actuated
by the movement of said plate, and the
spring device itself, whereby the double-act-
ing pawl-like devices are positively caused

to make and break connection with said

ratchet-like devices respectively.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

ARNOLD W. PUPKE.

Witnesses:
F. M. DousBAcH,
TrviNg FRANKEL.
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