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Be it known that I, ARNOLD W PUPKE q

citizen of the United Stetes and ‘a; remdent of
the'borough of Manhattan, elty, county, and
-z State of New York, have mvented 4 new and
- useful Improvement in Variable-Speed Mech-

‘anism, well adapted'to’ general use, but es-

- like; of which the fellowmg s & speclﬁeetlon |
reference being had' to the eecompeny ng |

U I0

3 :1.5

peclelly to® automobiles, autoboats, and the

'.drawmgs m which— 3
Figure 1 illustrates an- eleva,tlon of the'

| mechamsm the side frame toward the" ob-

shown in Fig. 1

server belng removed and the. controller and
15 coacting parts illustrated in broken’ lines:

- g 2allustratesa plan‘view of that which is |
' ' Fig. 3 illustrates an eleva-

- tion of'the centroller separated from all other

inFigs:'1 and 2.

- parts:

> od of operation.

Fig.

Kig.
8 illustrates a plan view substantially as Flg
2, of the modif

a - drivi

L | ._;sha, ftoT one gea,red to it; Whleh T'will call the

.........

Coasta

L [-ed to- rotation.

bile, the propel

“power-shaft.”

indiréctly, the drlwnmwheels of an automo-

“They may,

-Between these two gears is-ar-

R

Figs. 4, 5, and 6-illustrate the inter-
'medlete speed- dlfferentmtmg broken gears in
- the positions whlch they respectwely oceupy
7 Ulustrates an eleva-
~ tion, with side pletes remeved substentlelly-
. asinFig/1,ofa modified conetructlon
R led constructlon shown in ele—-'
”Vetlon in Fig. 7.~ -
. Before deserlbmg the m"ventron in deta,ﬂ“I:_.
o _-wﬂl state generally 1ts construction and meth-.
' ‘The: mechamsfm embodies:
ng-shaft; which' may. be the motor:

S It is also supphed with a-
. driven'shaft; or tha,t which carries; directly or
o erin an autoboat, or'the cor-
L respondmg part in other mecha,msm Upon
~ . each of these she,fts isa gear preferebly, but.
“ not necesserlly, a' spur-gear..
‘however, be  gears of - any preferred con-
. etruetlon
ranged a- ‘counter-shaft which acts' merely
" as’a support for the broken gears, through-

' "whlch I effect’ the differéntial- speedmg of
“the machme and upon'it are’ mounted three
" or’ more: sectlenal or broken gears which
. operate “as ‘hereinafter explained. They
- may all run loose upon the eounter—shert’“
orany oneof- them may be ﬁxed upen it
‘the others running loose, for'it ig 1mmete—_
rial whether that shaft, be stetmnery oradapt-
. The- mechamsm hkerse_
. .embodies a'system of lévers or their equiva-

I_'sepe,ra,te broken gear.

pair of levers above referred to.
this controller is edepted to be adjiisted’ con-
centrically as well as eccenttrically relative to
the’ axis of the counter-shaft:
-gears are so errenged that the interimissi ons
| in'the cogs thereof are-out of: cemcldence with
each other: and’ the: intermissions in” each’
wheel: extend preferably over shghtly‘
than one-half ‘the circumferérice thereofl- T
say ‘‘preferably,” because certain of the ad-
vantages resulting from’ my invention’ may
‘be realized if the broken ‘away or intermitted
part of 'each gearisnot so extensive as’ &beve._-. B
stated. I prefer; however; that/the teeth'in -

“each gear sha,ll be 111term1tted somewhatmore
than threucrhout half” the -circumference— -~
“as, for exemple in the illustrations here pre= =
,-sented the - periphery of' each of' the inter

employed they are’ a,rranged in pelrs the

number of which will:depend’ upon the num—."
. ber of intermediate broken gears used.
‘the example illustrated; where I show three
| intermediate broKen: gea,rs, three pairs of
these levers are reqtured ‘Fach pair of levers =~
is provided with'an antifriction-rollerat their -
“meeting ends, and at one end 'of one member
of each’ pair a pin orequivalent device con-
nects with- one of the 1ntermediate ,_broken:
‘gears, each pair; however connecting with'a
The entlfrlctlen—rell- S
ers of each pair are adapted to engage with
an mstrumentehty which
{ troller:’”’

In". |

T call the ‘‘con- 70
‘This’ controller” 1s & structure ad- o0

60 l

juistable relative to the axis of the’ cotinter-
shaft which:carties the broKen gears and'is

lprowded with' a curved surface’ a,depted to

engage with the antifriction-rollers upon each

The broken = -

mere -.

As stated; =

9o .

- posed speed-differentiating gears-is adaj ted o

' .'-::.;.”:le:nts asishown. in’ the modlﬁed form herein‘|
illastrated and: descrlbed end &' controller
j’_'Whlch eoeete W’lth them If the levers are’

- to thirty-six teeth, one-half'of which woul dbe
e1g1htee11, Wherees they ea,ch embody smteen L
conly - | A
- The mechemsm 111 opera,tlen ef’feete the fol—-l' S
Jowingresults—i. ., although the moter—geerzf'_' RR
may revolve with umform speed, yet throtgh roo -
the peculiar construction and’ arrangementof
the mterposed broken gearsand their eoectwe’f-t‘f:i- -
operation: ‘the- speed transtiitted to: the
driven or: lead-cerry
or increased ' as eompared with' that of’ the
motor-gear; de‘pendmg upon the edJUStment
"of the controller:

g’ gear may be redueed

T'wish here to Ste,te thet the flmdementel

system or principle involved in' this: present
invetnition differsfrom that'set forth 1 Inan ap-

hcatmn for Letters Patent’ ﬁled b ‘Me on’
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2

27’2,.459; i]:i that the present_invention em-
bodies features which under certain circum-

stances will effect an improvement over that

set forth In' my said pending case, because in
this present construction the periodical, al-
though momentary, coincidences in speed

between the motor-gear and the driven gear:

18 done away with and uniform, smooth, and
shockless motion secured. This feature of

Iy former construction was of no consider-

able'consequence, except that it has a tend-

“ency the same as the violent explosions of the
~charge 1n explosive-engines and the reversal

20

‘of the piston in réciprocating engines to

more or less rack the mechanism, which de-

tractive feature, small though it be, I over-

come 1n this present construction. Also in
this present invention I reduce the number of

parts and likewise attain a greater degree of
differentiation in speed than in the former

¢onstruction.

T will first describe the invention as it is

illustrated in Figs. 1 to 6; but I wish here to
state that the two constructions which I

_25

have shown and deseribed in this specifica-

- tion are given as desirable examples, but not

3o

by any means the only forms in which my

mvention may be embodied, because it will

be obvious to those who are familiar with |

such matters that the results attained may

~.be realized in mechanisms of a considerable

~varlety of forms or details of construction.

- I therefore do'not limit myself to the forms
“specifically shown and described. A A’ rep-

apparatus, which m'the illustrations are held
‘In ‘proper Telation to each' other by cross-

resent any suitable frame or support for the

~ bolts B and spacing-sleeves ¢, These parts

40

will of course in the actual mechanism be
constructed as preferred or be parts of the

~vehicle, vessel, or the like, as the case may

be. D is the motor-shaft; E, the motor-gear

- keyed thereon. K is the driven shaft, upon

45

‘which the driving-wheels, propeller, or equiv- -

alent part, as the case may be, are mounted.

G is the driven gear thereon.  H is a coun-

ter-shaft upon -which are loosely supported

- ‘three broken gears I I’ I>. As heretofore

55

60

stated, there may be more than three of these
broken or speed-differentiating gears, if de-
sired, and they may all of them turn loosely
upon the counter-shaft H or one of them
may be fixed thereon. These intermediate
gears are 1llustrated in Figs. 4, 5, and 6 in the
same relative position they occupy in Figs. 1

and 2, and it will be observed that, as hereto-

fore stated, the cogs thereon extend over not

~ quite one-half their circumferences, respec-

tively, although the cogs may be more ex-
tended, if desired. Each of these gears is

provided, preferably at or near the center of

- the cogged or toothed section, with a later-

ally-extending stud or supporting-trunnion

J' J" J. The trunnion J projects laterally

65 from its broken gear I only a su

857 119

tance to properly engage with the pair of le-
vers (about to be described) which coact
with that broken gear. The trunnion J’ on
the broken gear I’, on the contrary, has add-
ed length equal to the width or thickness of
the gear 1, because it has to pass across the
broken-away portion of that gear in order
that 1t may engage with its pair of levers.
Similarly the trunnion J? of the broken gear
1? 1s longer than that of the broken gear 1’ by
a length equal to the width of that gear, so
that 1t may pass across the broken-away
parts of both gears I and I’ and engage with
1ts pair of levers. 11 are the pair of levers
which pertain to the broken gear I. They
are connected to 1t by the trunnion J, as here-
tofore stated, and K is the antifriction-roller

- at the angle or joint between this pair of le-

vers. 2 2 are the second pair of levers—in
other words, those which pertain to the
broken gear I’—and they are connected with
1t by the trunnion J’, to which same trunnion
one of the levers 1 is likewise connected, and
K 1s the antifriction-roller for this pair of le-
vers. 3 3 are the pair of levers which per-

tain to the broken gear I?, and they are con-
nected therewith by the trunnion J2, to which

likewise one of the levers 2 is connected, and
K?* is the antifriction-roller for this pair of
levers. The lever 3 to complete the system
of pairs of toggle-levers is likewise connected
with the trunnion J of the broken gear I. It
will thus be seen that each pair of levers

70

75

3¢

slie

95

forms a connecting-link between two of the

broken gears. I, is the controller. Its
shape 1s best shown in fig. 3. It has a guid-
ing-surface M of a general semicircular con-
tour and slots N N, through which pass sup-
porting-studs O O, with spacing-blocks P P
or other confining means. Q is the control-
ler-lever, which is preferably pivoted be-
tween 1ts ends and connected with the con-

troller by slot-and-bolt connection R S and is

of course provided with the usual locking
rack and pawl. Any equivalent device may
be employed. The controller, as indicated
in Kig. 1, 1s adapted to longitudinal move-

ment relative to the gearing above described,

during which movement the stay-pins or
bolts O O slide through the slots N in.the
controller, and this adjustment of the con-
troller may be such that the center of the
substantially semicircular opening N therein
shall be in the same vertical line as the axis of
the counter-shaft H or to the right of it, as
shown in Fig. 1, when reduction of speed is
desired, or to the left of it when increase of
the speed is desired, and the mechanism is so
arranged that the antifriction-rollers K K’ K?
above described of the system of levers will
during the rotation of those levers engage
with and be controlled by the substantially
semicircular surface of the controller. The
operation, therefore, 1s as follows: It will he
assumed that the motor-gear K revolves at
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g oonstant Speed One of the broken geers Wﬂl
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?’_'-7_'-.' _}rwhroh surface, it will be seen,, Jliesnear to' the'fj
=+ shaft:H-on one: side; but is. qmte dlste,ntly re-.|

4omoved therefrom on the‘other side.

55
o -*_.I“S-_.{-gegement therewith and into: engegement&}-
wlth ‘the driven ‘gear G.. At thls
0 sultsa repetrtlon of the process; except: that: |
the broken gear I* now becomes theretarded |,
rear) becauss of: the movement of the anti-|
1ctlon—roller K2 over the greduelly—expend—;}
surfeoe of the controller; as’ heretofore |-
steted “The movement of: the ‘broken gear:|
1 *towerd the broken gear 17 is'illustrated mﬂ'{

Flg 1 where at the lower rlght—hand querter I8

........

............................
.....................
...................
..................
|||||||||||||

atalltimesbein full mesh withthe motor-gear:

‘time:-another of the broken:gears will ‘be in |
mesh with:one: or ‘the other-of-these mem_@a
gears—i. e.,the motor—geer orthédrivengear. -
Referrmg to the drawings, particularly Fig. 1,
“it willbe seen that the broken gearI*isin mesh
“with the motor—geer E elthough ]ust ebout to 'l

|||||

leeve it;and the gear 1 1sin mesh with the’|
drwen geer ‘G and the gear I'is just com-|
mencing to: enter: 111to ‘mesh’ mth the gear K,
Ti1s: Shlrted toé‘:
the 11ght of the oentra,l line. the mtent being |
+to reduce’ speed Tt will be noted thet when';ﬁl
“the perts are’in the p051t1on shown in this"|
ﬁgure the power is applied: to the: broken‘_}-_;
“gear I* and 'theload is:carried by the gearl/;
and Iignotin mesh with the driven gear. G
Thus the thrist 1s: oonveyed through the |
trunmon J 2 of the broken gear: ]:2 1o the: pelr-;“
of levers: 2.9 “the result of Whleh 18 obwouel

andothe controller in this Fig:

“to force: the roller: K" outwerdly or. redlall

~ gears 17and I are loose upon the counter-shaft |,
- H'and capable of independent -movement a |
- flexure of the levers connecting them is inev- |
. itable and the transmission of the power from |
‘onebroken: gear to:the other——in other words; .
the epeed of: the driven part of the: meohen—‘:’:;_
1sm——-mey be: determmed by limiting the flex-.|
].S the
funomon of the: oontroller ‘because the: anti- |,
in:itss redlel movement-car--|

‘ure in -the” Jevers: Th_lS ‘therefore; -

frlotlon—-roller K/ 3

rled b “the- levers encounters: the: substan-
eem:rorrouler surfeoe of the’ oontroller

mg

e '\-\._ T TR
a1 -‘—"-.u :"", o
- - . - .

~Conse- |
'.'-'queotly” as- the* entlfrlotlon-roller K" TNOVeSs |
L Over: thls surface’ ‘the’ orrcumferentlal move—;}:"
. ment is transformed into combined: ¢ircum- |
-..j.-;i__";;jferentlel and radial: movement; Wherebv the |
'-'_'-"_;‘olrcumferentlel speed of:the broken gear: 1/,
'.a:%.;jf;end oonsequently the’ epeed transmitted’ byg-*‘i
“uititothe driven gear. Gr is neeeseerﬂy reduced
:"{:’;As the mechanism: revolves in due: course the‘{j
'.-__jf:-}.f;r&Iltl‘f[‘lctloll—I’OHBI' K ‘as- shown-in ‘Fig. 1,
o :comes:1n: turn. into' enga gement with the*.j.{i_
.7 curved surface of the' controller and simul- |
--._;';_.._:___,-i_::-:'ta,neously therewith-the broken gear I ‘passes | -
Vo rintorengs, ement, ‘with the driven:gear E, as:|
o likewise shown:in Flg 1,-and 1mmed1etely?:§~:
- ¢x thereafter the broken gear: 12 passesout of‘en- |

point. re- |
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the teeth of I’ are shown as Sllghtly leﬂ*guw be—--_-' ORI e
' hind the. ed]eoent teeth of the gear I*.
“Frand one of themwill at all times be in full‘|
mesh with the driven: gear G and part of'the |

igtaking place during the:

This -
perrod of slow T
movement of the broken gear I/, sothat by~~~ =

‘the time the first tooth of the. broken oear 1% Ny

- - - . a4 . -
Vo S T L
e ) = ' - .- - - . .

. N L . " L
- 3 - L LI '
- - - I. a r
.- * -
- "~

engages with. the teeth of the driven: geer G

‘the teeth of I* and I# will: be. oomoldent

‘same’ speed as it and throug h the instrumen-

186

. 1 . E]

‘this way- suooesswely ‘the bro.ken gears. enﬂ' e R
‘gage: withthe: motor-geer Eand travelat the .«
tality of its pair of levers. end antlfrlotlorl—-i-;__f;f{j-]_: T
roller .coacting with: the . eccentrically-ar- -~
‘ranged. beermg—-surfeoe of ‘the oontroller thei_::‘_.'._j-'_ﬁ'j_"-_?,zf-..';:-:’-',".{1':".'_“'
‘immediately-preceding broken “gear is re: .o
‘duced in -speed; and. oonsequently tre,nsmrts.;-_
reduced speed to the driven gear . - Sinceit -
is somewhat difficult to follow the movements
of these parts and the resulting. mechanical
eﬁeot ettentlon 18- oelled to the fact that in
“securing the reduction in- speed the-broken.:
gears; th rough which the power transmission .
eoted When the speed is reduced, slide =0 o0
| toward one another; whereas when: the CON-
‘| troller: i§ shifted:to the other side of the axis * =

from the shaft H, because since both of the,ﬁl-ff of the counter-shaft the two power-transmit-

P " " 1 .
. " . r . - . .
- . - PR . -
L. KR [] LI ot ow
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L e .
. - - . Y
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- . . [ .
- - . . [ -
. ERS .

ting. gears will start to; ether and slide away -~

Arom. eaoh other

Inother words, astheanti- o

friction-roller- X’ (this is taken as an’ exam- -

ple. only, the other two. suooeeewely operate ..
“the same: Wey) travels over the gradually-.95 - .
expendmg surface of the controller the posi- - - o
tions of the:broken gears 1* and 1 rele,tlve o s
each other ohenge—thet is to. seyJ the gear T

-will be driven at the same speed asthe motor— e
gear,; “but the gear 1/, since the controllerisin.

will be slowed down and will ap
slide toward the broken' gear I?'

other hand; ‘the- oontroller were- ehlfted S0

that its- oenter lies to: the left of: the axis of . f
the counter-shaft I, then the relative move- .

ments of -the: broken gears: “would :obviously

be.reversed. . Also, if the controller be 1o—

of the oounter—eheft H, then .all

pomtwn to the Tig ht so. that its. working sur= "
‘| face expands reletwe tothe counter-shaft H— - .~ -
{"in. other. words, shows an enlergmg radiug— "

sroach or
If; on the_‘_‘:" I

108 L

‘cated GXMHY mldway, g0 that its oentrel5'-"-"__-."?'_:3_.}f’.;':-.'-:
| line is'in the same vertical plene as the axis
parts wilk
“move in unison and the speed of the-driven =~ . .70

gear W]H be the sa,me es that of the motor- tre

geer

1t erl be noted the,t when two of the broken'?li; : : -

geers are in mesh with either the motor-gear

orthe dr1ve*1 gear from thet moment uotd the --':.{:';. S
| connection is; broken again. the antifriction-

roller
those brokerl geare wrll revolve corloerj.trreell

result beoeuse 113 e,lds 111 presentmg the &Iltr—__;.f.__‘
frrotlon-urollers A4S they suooesewely complete- :

‘of the controller—that is to say,

‘pertaining - to. the levers- connecting - .

L2500 0
their revolution properly to the. enterrog end. . ovo0
the engage- .
‘ment of the several broken. . gears’ Wrth the =
motor—-weer ond the drweo o*ef,_,r 18 suoh thet_"_'i_f;, e



of the pivoted levers'ar'e compelled after com-

‘pleting their circuit to properly present them-

. selves at the entering end of the controller

10

the antifriction-roller K’ wil
“revolve concentrically about the shaft H un-

20

irrespective of the position of the latter. In

order that this may be more clearly under-
stood, the course of one of the antifriction-

rollers, as shown upon Fig. 1 of the drawings,
will be traced as follows: Starting at the en-

tering end of the controller, it traverses along

the semicircular surface thereof, as already

~described, until it approaches the rear or leay-
mgend. At this point the gear I? comes into

engagement with the driven gear G, both the
gears I’ and I* being then in engagement with
that gear. |
move concentrically about the shaft H, and
I therefore also

til the point is reached where the broken gear

1" leaves the driven gear G. Tt will be found |

- that at this point the roller K’ touches the

“hypothetical prolongation of the curved sur-

face of the controller, and since the fact is

- that irrespective of the position of the broken

25 &

30

- with the controller and
with the hypothetical prolongation of the

35

.4@

43

55

‘that owing to the irregular
by certain of the parts in their revolution

‘mechanism may be described with
‘the statement is

ears if constructed as shown in the drawings
all of the antifriction-rollers will always touch

or be interiorly tangent to a circle which en-

gages any two of them, the radius of which
circle will always be found to be the same,

at this point having one roller in engagement

curved surface thereof, the third roller will

also be on that circle, and therefore be in

proper registration with the entering end of
the controller. It should here be suggested

course described

there -will be a trifling divergence from the
movements above suggested ; but they are so

exceedingly trifling as to be entirely unim-

portant in mechanism of this class and too
small to be indicated upon the drawings,
since ‘the thickness of a draftsman’s Iine
would more than compensate therefor. In
order, however, that the operation of the
| aCCuracy,
made that when the con-
troller is placed in a position about midway
between its concentric and extreme eccentric
positions then the antifriction-roller about
to enter the controller will theoretically over-
reach to a minute degree the curve thereof if

the latter be an exact circle. For this rea-
son the entering end of the controller may
‘beneficially be slightly enlarged. This di-

. vergence 1s so small that, as stated above, it
~cannot be indicated in Patent Office draw-

- ings and it will be more than compensated |

60 for by lost motion and the 1nevitable Spring
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of the parts. It will be further noted that

whereas it is impossible with but two 1nter-

mediate or broken gears to effect the trans-
mission without. momentary acceleration of

speed 1t 1s possible so to do when three or L

From this point the two will

the other in contact

827,110

. , -
- more are used, because when but two broken

gears are used 1t is impossible to remove so
much as half of the teeth of each. Conse-
quently each broken gear must be some time
in each revolution in momentary mesh with
both the motor-gear and the driven oear.
Hence the forward or backward thrust, as
the case may be; but when three or more

70 -

broken gears are employed more than half .

the teeth may be removed from each broken
gear, and thus simultaneous intermeshing of
any ol the broken gears with the motor-gear
and the driven gear is impossible. In this
way uniform, smooth, and unvarying yet dif-
ferential speed, either increased or decreased :
may be'transmitted to the driven gear, or, if
desired, when all things are brought to a po-
sition of neutrality or,so to spealk, centralized
the same speed may be transmitted and in
all these instances without shock, jar, or
racking effect upon the mechanism. |
Referring now to Figs. 7 and 8, they illus-
strate a construction in which the same resuylt

75
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1s attained by modified mechanism—that is

to say, the motor-gear and driven gear and -

Intermediate gears are lettered the same gas
before. Instead, however, of employing the
pairs of levers with antifriction-rollers and g

Qo

controller having a curved working surfacein _

this construction I show a circular disk a,
which is pivoted at b to a sliding controller-
plate ¢, which is slotted at d to allow requisite
longitudinal movement and is supported
upon stay bolts or studs e. The controller-
lever Q is or may be the same as before, and it
18 pivoted, as at f, to any suitable part of the
controller-plate ¢. The plate is suttably sup-
ported upon and slides in ways made in a bed
or in blocks g 9. The guide-blocks g are en-
ployed Tor greater solidity and durability in
the construction. The controller-blade may
be guided and supported upon the studs e
only, if preferred, or in any other suitable man-

' ner.” In this construction the counter-shaft IT

should preferably be a stud-shaft—in other
words, like a trunnion, so as not to interfere

ler and coacting parts—and likewise should
be provided with a lock-bolt or its equivalent
for the proper retention of the broken gears
In position. %k are three studs rigidly set
in the face of the disk @, which engage n slots
v 1 1, which are made radially in the several
broken gears, the outer parts of which slots
are somewhat enlarged to allow simultaneous
and coincident. movement of two adjacent
broken gears during the period they both en-
gage either of the main gears. It will be.seen

that when the controller-plate carrying with -

1t the revolving disk @ is moved to the right
or left of the axis of the counter-shaft or
stud H, thereby the control exercised upon
the broken gears by the studs % or rollers on
them, which work in the slots 7 in said gears,
will effect the same relative movements of

95
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~with the to-and-fro movement of the control-

11§
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',the broken gears as do the pelrs of pweted '
levers and antifriction:rollers in conjunction
~with the curved surface of the controller in
. the constiruction shown in’ Figs: 1 to 6-—that:
is to'say, when the eontreller is'in the central
position—in: other words, so that thé center
- of the disk a'18 eelncldent with the axis'or
SR }_..-~(,enter of the stud H then the trensmltted
~Speed will be the seme as that of ‘the miotor- |
.10

~ the right of the axis of the stud H, the trans-

gear. “Wlhien, on the contrary, it is: moved to

' I_--__-.mltted speed will be reduced; so likewise

~when moved to tl“e left ef sa,ld a,}us the qpeed :

- _w111 be increased.

 various mechanisms it 18 peculiarly adapted
 to eutomobﬂes eutoboets and the like; endﬂ

L 20

‘that it has a/ number of edventages Whlch S0
far-as T am aware; have never been’ ettemed-
.hefere——thet is to'say, the transmission'is ef-.
fected in a smooth’ shockless manher gnd by
positively-acting mechanism devoid of fric-
25 tional transmission of any kind, that the
. differentiation may be eceomphshed while
~ the machinery is in motion without throw-
. ang’ out one:

gear and throwing -in &n-

o ~ other, which proceedmg is attendant with

.danger of stripping, disagreeable shocks, and
s  tendency to rupture the mechanism; also

~ . that my apparetus is substantially 1101se1ess. |
- and that there are no'violent forward thruqts_
~  which are perceptible in change of speed in
most. or at least many other mechanisms,
“excepting in frictional transmission: devices,

N “which are inadequate for other than hght

© 40
-+ speed, hence variation of power, without
R chencre in the current end Wlthout breekmg
R contacts - - .

~ construction there

s work and as applied | to electric motors and
" other prime movers my invention is pecul-
iarly useful because it eneblee a chen e of.

1 present the twe forms descrlbed end 1llus—

trated as examples merely of-constructions |
- in which my invention may be embodied, and’
-+ I do not limit myself to the special details of
presented, because they
‘may be departed from and stﬂl the essence ofﬁ
.the invention be present SRR

Telaim—

1. In mechamem of the cless steted the.:_
combination of a motor-shaft and a_ driven

o shaft, a gear upon the motor-shaft, another

55

- b

gear upon the driven shaft, speed- d1ﬂ'ere11t1—'
- ating gears interposed between them ede,pted':
~ to_independent movement relative to each'|
. other, none of which are in mesh with both

- the motor—gear and the driven gears at the
same time, mechanism brought into action
Dby the remstenee of the load to the power,
~ whereby the differentiating gears are caused.

“to shlft p081t1011 relative to each other and

! 55

~means to regulete and eentrol such shift- of

pos1t1011.

' : desired..
Tt will be ObVIOUS to those WhO are femlher |

" with this art that while’ my invention'is ca~.
- pable of extensive use in- cen]unctlon with

| by

-_i . ..
.l' - - . N 4
LT -
. \

2 In meehamsm of the' cless sta,ted the'" .

combination:of & motor:shaft and' e driven =
shaft, a gear upon: the motor-shaft, another--'_'--
géar upon the’ driven: shaft, speed—dlﬁeren—; -
70
are adapted to movement’ mdependent of
each’ other none of which are iii mesh with =
both the motor—geer and driven gear at’ the'._'-_j

samme tirie’ and mechanism brought mte ac~
tion by the resistance of the load’ to® the 7s
| power, whereby the'speed of the driven'gear -
Thay be differentiated from that of the o= - .

tiating gears mterpesed between theri which

tor-gear or mede oelneldent thereW1th as -

echemsm of the cless stet d the

30 In

....

mdependently—mov—

_"_comblnetion of a' motor-shaft- and' & d¥iven

‘shaft, a gear upon the’ motor-shaft, another =

‘geédr’ upon’ the: drwen shaft, a° sheft inter- -
posed between: them
able’ speed—dlfferentlatmg gears’ su];)ported *,
_ 'u]_:)on the interposed shaft, noneof which aré
in' mesh with' the moter—gear and the driven.

cear at the same tirie; devices eonnectmg '

‘to regulate the degree’of moverneht,

each of said dlﬁerentla,tmg gears ‘with- the
| others; whereby the moverernt of each’ will

be trensmltted to the other’ and a eontreller o

4. In miechanisin’of the class’ stated the:'--' o

_eombmetlon of a motor-shaft and a driveén
shaft; a’ gedr upon. the motor-shaft, snother

gedr dpon’ the' driven shaft, a' Sheft inter-
posed between them, mdependently-mov- '

‘able s eed—dlﬂerentletmg geers eu];)ported-
| uPon the mterposed shaft, none of whlch a,re L

gear at the same time, demces conneetmg._._ --
each of said. dlfferentletmg gears with the

‘others, whereby the movement of each will

be transmitted to the others, and an adjust- -

able controller adap ted to secure uniform as
well as variable SPeed between the motor— S

ge ar and driven gear.

10§

Tn mechanism of the elass steted the_ -.

| eombmetlon of a -motor-shaft and a driven
shaft, a gear upon the motor-shaft, another: .
‘gear upon the driven shaft, mdependently—

‘movable speed-diff erentletmg oears inter- =

110

posed between them, none, of which are imn

‘mesh with both the moter—geer and thedriven -~
| gear at the same time, but each of which stc-
cessively meshes with the motor-gear and
‘the driven gear, means connecting the differ-
‘entiating gears each with the others, where-
the movement of each is transmitted to
the others and means to regulate end control
_the degree of such movement. ..

i'ZZ_O:'

6. In mechanism of the elese’steted the o

combination of a motor-shaft and a driven
‘shaft, a gear upon the motor-shaft, enother. SRR
gear upon the driven shaft, a shaft inter- 125 -
posed between them,. mdependently—mov_ R
‘able sPeed—dlfferentmtmg gears supported. o

upon said interposed shaft, the teeth where-
of are broken away througheut more than

) helf thelr elreumferences devices connectmg 1 30
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‘the differentiating gears each with the others -
“and means engaging with said last-named

devices whereby the independent movement
of the differentiating gears is controlled and
regulated. =~~~ o h '

7. In mechanism of the class stated the
combination with a suitably-supported mo-
tor-gear and suitably-supported driven gear,
of speed-differentiating gears mterposed be-
tween them, the cogs of which are broken

away or intermitted throughout more than

halt their circumferences: respectively, and

‘which gears never engage simultaneously

with both the motor-gear and driven gear,
and means connecting the differentiating

gears, whereby the motion of each is trans.
mitted to the others.® & -

8. In mechanism of the class stated in com-
bination with a suitably-supported motor-

gear and suitably-supported driven gear, of
gpeed-d1

(y* '

erentiating gears interposed be-
tween them, the cogs of which are broken

away or intermitted throughout more than
‘half their circumferences respectively, and
which' gears never engage simultaneously
‘with both the motor-gear and driven gear,
and means connecting -the differentiating
‘gears, whereby the motion of each is trans-

mitted to the others and an adjustable device
whereby the transmitted speed may be made
coincident with or differentiated from that of
the motor-gear. =~

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, speed-differen-
tiating gears interposed between them, all
rotating about a common and fixed center,
none of which are in mesh with both the mo-
tor-gear and the driven gear at the same
time, devices which connect all of said differ-
entiating gears together, whereby the speed
transmitted by them is varied, and which in
operation revolve about a different and mov-
able center.

10. 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, all
rotating about a common and fixed center,
none of which are in mesh with both the mo-
tor-gear and the driven gear at the same
time, devices which connect all of said differ-
entiating gears together, whereby the speed
transmitted by them may be varied and
means whereby said connecting devices may
be made to revolve about a center coincident
with or different from that about which the
differentiating gears revolve,
~ In testimony whereof 1 have signed my
name to this specification in the presence of
two subscribing witnesses.

ARNOLD W. PUPKE.

Witnesses:
E. M. Do~sBacHy,
Warrer H. CriTTENDEN,
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