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20 all whom it yauy concern:

10

Be it known that 1, James ¢, ANDERRON, a citixen
of the United States, residing at Rutherford, in the
county of Bergen and State of New Jersey, have in-
vented certain new and nseful Improvementain Power-
Trnsmitters, of which the following iz a full, clear, and
exact deseription, _ - :

My invention relates to & trmnsminsion rystem or
meehaniom by which varying speed relations may ho
obtained botween g driving shait or membor and any

. driven or operated part.

13

20

~ ohviating the noise, wonr,
_ penne: always incident thereto,

The principal objeet of the invention ia to enable the
rpeed mtio or power factor between the driving shaft
and the driven part to be varied through » wide va-
ricty of values Goth for forwarnd and reverse rotation,

by » mechanism having high mechanical efficiency,

and which permits of the changes being made canily
and smoothly without material hock or jar, and with-
out expert manipulation,

A turtherobjoct of the invention iuto provides means
by which the use of toothed gears of any form in puch
tranemision mechaniiom may be avoided, therehy
vibmation, grease and ex-

The invention has finally for its ohject. to provide o
transmimion mechanism which ia light, atrong, and
built in accordance with the hest engineering and me-

" chanical principles with respect to wear, Tubrication,

30

Rr13
“2isa tahular outline of cortain restilts secured; Fig, 3

strains, and gencral case of action and freedom from
vibmtion. - o .

With these objects in view the invention consints in
the features of construction hercinafter set forth and

“claimed.

“In the drawings: Figure 1 ix A disgmmumatic view
illustmting one of the principles of my invention; Fig.

. lms diagram illustrating another principle of the inven.

A0

45

Jin 8 developed representation of the

‘ton; Fig. 4 ins eomstruetion eminxlying miteh principly;
“Fig. 8 in o sectionn] view rhowing a tmnsmission mech-

animn embodying the said principles; Fig, 6 in a soction

 an the line VIV of Fig. B; Fig. 7 isun end viow;

Fig. 8 {a a tabular owtling of results obtainable; Fig, 9
o cam eylinder
rhowing form of grooves: Fig. 10 iz a_detuil view show-
ing a very light moWfication; &ig- 11 is n sectional
view showing manner of supporting parts when geam

" ara used inktoad of friction mila.

80
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" - Prnetieally the only fwo forms of change speod gear
Amnamision mochanism which are ada prewd for general

uao are the planctary gear and the sliding goar which
predominaten. With the sliding genr, weight and eom-
plication restriet the number of changow t0 a very un-
mtisfactory limit; its action is so crude, and its prac-
tieal operation is so full of dangerous posibilitics, that
it is only mtisfuctory when used in connoction with a

e

fairly flexible drive, and under at least scmi-cxpert
handling. 14 fprthor necessitates the provision of p
#pecially designed and operated clutch, the construc-
tion of which, undoer these conditiona, becomes a prob-
lem in tself. The planetary. gear transmision mech-

anisin is not susceptible of general use, hecsuse only.

& very limited number of specds in prmactical. Fur-
thermore the planctary ondinarily redquires & strictural
dosign which in lishlo to demngoment and breakage
due to wear, Finally the mechanical ofliciency is vory
low on the slow speeds,  In eamrying out iy invention
I alm to vory mneh increase the number of pomible
apeed changes over uny posible number obtainable
with the ordinary planctary transmimsion mechanism,
and alwo eliminate the other above named defects
thereof. T alwo overcome the fundamental defeet of
the sliding gear which ja the poritive ultimate destri.e.
tion of the gear teoth by the impact to which they are
subjected in muking a change. But in overcoming
thowe dofocts of the sliding gear, I alwo aim to mcrifico
nona of its mechanical efliciency or jts simplicity, but
toactually increase both of these desidorata,.

Before taking up a detailed dewcription of a practi-
cal mechanical transmission mechanism embodying
the principies of my invention, I will fimt clucidate
the. principles with the aid. of diagrams, in ordor that
the broadness of their applicabitity may be made
clerr, and their relation and action in the mechanical
structure undemtood. The first principle lics in the
poseibilities of obtaining a wide variety of power factor
changes by selecting one or another element of an opl-
eyclic or differentinl system as the power clement, as
the work clement and as the fixed position clement.
In Fig. 1 I have illustrated dingranimatically this prin-
ciple. Suppose that A, B, ¢, D and | are senbo pans
or tables on stoms 7, 2, o, b B, and that the stom

~ has journaled thereon o puir of gear ¢ and f, fixedd

o one anothér, and hiaving dinmeters in the mtio of 1
to 2. The stems &, &, db and & are considered to

have mek tooth g meshing with sid goar ef. WK,

B WY and B are wet serews, by which any selected stom
& B d b may he fixed against movement,
this mechanism many changes of spewd ratio or power
factor are obtainahle hy selecting different element,
for power, work and fixed position.  For example, if
the net screw A3 is tightened, and powoer is appljed to

A, for instance & one oand foree, tho foree deliversd

at D will be 2 pounds (upward).  In other wordw, the
power factor will ho 2. If, however, the power,
namely, the one pound foree is applied to B, the force
at E will be § o pound (upward), In-this caso the
power factor in §.  These rosults are found reapectivoly
tabulated in the second nnd the fourth columna of the

table in Fig. 2. The mechanism sets as n pimplo gear -
110

connection in this case,  [f, however, sot screw D i

Vith

an.
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+ fixed and power is appliod 10 A, a foree of three Pomuix
will bee delivered (upward) at . Thir is tahulated in
the fifth colmmm of the table, the power factor being 3,
In thin come the meehanism hos n difie rential setion.

& Inall, wixteen different apecd ratios are tabalated, of
which five cormespond (o upward or revere motion,
while the remaining eleven abtain motion in the same
direction as the applieation of the power, merely va.
rying the power factor,  Supporing, therefore, that the

10 above principle could be adnpted 10 0 tmmanision
rystem, it ix evident that a Linge numbser of power fac-
tor are obtainuble,  Ax will later appear, T have ap-
il the prineiple to a tranemipsion systom, aml s

_enred such result, ‘

15 The socond principle which 1 have utilized depends
upnn the great difference between the coeflicients of
tangential and rolling friction under favomble condi-
tione, Referring to Fig. 3, X denotes a roller moving

- onalevel surface Y. If the surfices X and Y are not

20 perfeetly hard and smooth, there will he g fairly high
co-cflicient of rolling friction.  In other words, congid-
erable force musx: applicg in the direction 2 to move
rller X, If X and Y are, however, made hard and
smooth, this relling friction diminishes, wnl & mueh

25 loms force in required in the direetion z to move N, It
in posible to now obtain materials so hard that X and
Y may be made to roll on one another viry enuily, not-
withwtanding conmiderable weight of X, This faet ix
well known and in wtilized: in the ordinury tllor benr.

30 ing. But notwithstanding the fact that X may be
made to roll very ousily on Y rogardless of grent weight
or downward prewstire of X, (he tungential frietion co-
efficient wt the point w i Targe sl inereasn direetly
with the weight or downwurd pressure of X, Suppmom-

38 ing X were the wheel of a locomative for example, the
tangential friction at w may cusily amount to many
tons. The principle thux disgrammatically outlined
nay he stated to be that there is no definite relation
hetween the tangential friction and the rolling friction

40 of two bidies, and that. while the tangentinl friction
may be made-an Inrge an desired, the rolling frietion
may be reduced by the use-of oxactly formed resilient
material to figares limited only by the skill of the
workmanship oltainable, and the hardness 10 whicl

45 it in pomible o make steclat this day. - A the work-
manship and the hardness of steels now abtainable wre
hoth very excellent, it is apparent that enormous fan-
gential friction values ean be seenrod with very slight.
rlling friction co-eflicients,

50" In Fig. 4 I have shown a special structure embaody-
ing the above principle. L is a hardened steel roll,
M iz a hardened steel ring. N are hardened steel rollers.
which are positioned hetween L and M by the expedi-
ent of heating M and shirinking it about T and N, Ax

83 M nny bo-quite heavy and strong, the nermal foree at,
each point of contact in the direction of the various
arrows wonld he enormous under seh eireamstnnees,
The tangential force created may he very high for the
reasons above given.  But although the tangential

60 forces are high, the rolling friction at each point of con-
taet, assuming the rolls to he nicely machined and

- properly hardened, is low.  And not only is the rolling
friction low at énch point of contact, hut, the nature of
the onqnization is such that there is no undmlanced

65 force on any roll or member in any direction,  Inother

1 with one another.

words, all of the enormous forces at the points of con-
1act, however great, aee.in such directions that they
wholly balance one another. For example, the ring

M D three different forces st the pointe £, f2 and f4,
but thess: forcen ol wet symmeteienlly autward from 50
the center,  In like menner, the rollers N are freely
halanced by the forces of reaction against the ring M
and against the contrml rldl L. The mll 1, is likowise
perfectly Ialanced by the forces of reaction contrlly
direeted from the contaet points of the various nllors 77
N. The result is that if 1, is kept stationary, M mny
e eanify spun around in the manner of a roller henring,
It i thin motion the roller N tmvel in n plnnetaey
way with all-the foree of the tangential driction, which
as above stated, -in very great.  The rollees N aet, &0
therefore, exactly like planetary gears, but at the same
time they act like roller bearings, giving a froe and -
naiseless action,  The essential fenture is 1o have purts
with surfaces of revolution rolling upon one another
and which are powerfully pressed together, all of the 85
forces and reactions heing self contained within the
system,

Having now made elear the nature of the two ime
portant principles which 1 have utilized, T will Hpe-
cifieally demeribe the details of the acrual transmison 00
in which T have used them.

Referring particularly to Fige, 5, 6 and 7, 1 denotes
a driving, and 2w deiven, shaft; nnd 3 indieston a fmme
or casing in which in eontined the transmision meeh. - ‘
anism,  For greater convenionee of consteuetion, the 95
driving shaft 1 is.made hollow and sleeved on to the
shaft 2, which in oxtended completely throngh the
casing 3. Upon eacli of the shafin 1 and 2 are stidably
#plined the shells 4 and 5, the essential charatteristic of
which is an annular surface on each denominated by 100

o

‘characters 6 and 7. The supporting webs 8, 87, of the

two shells are sufliciently distant from the annular rur-
faces G and 7 to permit a considerable range of move-
ment of the two shells ae will hereiinfier moro fuily
appear.

By the above constraction, the shaft 2 extends
axially throngh the two shellx 4 and B, and serves ana
Aupport for two sleeves 9, 10, each of which is enlareed
to form peripheml surfaces 1, 12,

¥ and 10/ denote wheels respectively keyed to the 110
sleeves 9 and .10. v

In the planés of the respeetive parts 11.and 12, which .
may he termed rollw, are a pair of annuler parts or rings
13 and 14. The annular xpacé which separates each

of the rings 13 and 14 from the rolls 11 and 12 ixocenpied 115

by a plurality of rollers, These rollors have exactly
the relation in the structure as has been deseribed in
connection with Fig. 4, with reference 1o the rollers
dingrammatienlly rofeired to on N.,

15 indicate the rollem colipernting with rolle 11 and 120
ring 13, ) :

1 designmte the rollem eofiperating with roll 12 and
ring 14, The rollers 15 and 16 aro integeal and co-nxinl
They are of different sizes to cor-
respond to the ditforent. dimensions of the rings 13, 14, 123
and the central rolls 14, 12, '

For the purpose of insuring the continued alinement
of the rollers 15 and 16, they have axtes 17 in ball bear-
ing raceways 18, supported by wheels 19, 197, tied to-
gether by the tie rods 20, These wheels 19 are really 130

105
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‘carriod by the varfour rollers 17 and 16, bt in order 1o
absolutely insure permanent alinement, the wheels 19
are sleeved on the respective sleeves 9 and 10, at 21,

Al of the wheels 9, 107, 19, 197, and the ringn 13, 14,

5 have the mme external diameterand lie in a row, pref-
erably equally spuced from one another.  They conati-
tute, therefore, a perien of clomerin co-related to have
a predetermined relative movement.. The annular
rtrfacen 6 and 7 of the two sholls, and a certain other

0 annilar surface 22 lie slightly outside the peripheries
of these wheels and rings, and are all axially movable
into the planes of different wheels or rings. Al these
surfaces constitute members for engaging the various
elements,  Meansare provided for engaging these mem-

5 hem 6, 7 and 22, with selécied elements, namely the
various wheels and rings ¥, 19, 13, 14, 19, 10, The
‘means which 1 have illurtrated for this purpose com-
prises pins 23 on the various wheels and rings, and cor-
responcing pine 24 on the various annular surfaces G, 7

0 and 22, When these annular surfacen are moved into

the planes of the various wheels and rings, the pins en-
gage one another, so that the parts are locked together.

The shell 4 constitutes the driving or power member,

as ahove sated.  The shell 5 constitutes the driven or
work member, and the annular eurfuce 22 is a member
fixed aguinst rotation.  This ix readily secured by hav-
ing it in the form of a ring 25, guided by a lug 26, work-
ing in a slot 26/, agg certain other means hereinafter
dercribed, to have an axial movement in the casing

0 bhut no rotation.

The analogy between the above construetion and
the diagmnimatic represcaation in Fig, 1 will how he
apparent.  In Fig. 1 fiva movable elemente A, B, ¢, D
and E, corelated to have a predetermined relative
8 movement by the pair of connected gears ¢, f, were ca-
" pable of heing selected for the application of power,
work and fixed porition. By the structure of Figs. 5,
6 and 7, five movable clements 97, 19 (with 197); 13,
14 and 107, co-related to have a predetermined relative
movement hy the pairs of conneeted friction gear 15,
16, arc cupable of being selectively engaged for power,
work and fixed position hy being sclectively engaged
by the power member 4, the work member 5 or the
fixed position mgmber 20.  Ax a result of different
selectionn, n wide variety of differcnt power factors are
obtained,  With this particular mechanismn, it is pos-
rible to obtain & large number of power factors; in fact,
u grenter number than is ordinarily necessary, and it i
hert. to adopt only a fow of the hest values of power
factors, ~ In the table (Fig, 8) various desirable power
factors are listed, together with the engagement of the
members 4, 5 and 25,.by which they are atnined.  On
tho first lino is given a power factor of 2.6 which in ob-
tainod by moving the shell 4, o that its pins enguge
the wheel %, inoving the fixed position ring 26, so that
its pins engage the wheel 19 and moving the driven
shell 5, a0 that its pins engage the ring or element 13,
The other power factors are obtained by longitudinally
sliding tho shelln 4 and 5 and the ring 20 to differont po-
mitionn ax indicated, A praetienl means for shifting
the parts succemively to obtain these power factors is
illustrated, and comprises a eam cylinder 27, having
grooves 28, 28/ and 282 thereon, 29, 30 and 31 denote
“sleeves surrounding the cam cylinder 27 and having

5 pine 307, 30 and 30% engaged. in the grooves.. The

b
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sloryve 20 has an arm 32 engaged in a groove 33 of the
shell 4. The deeve 31 hax an arm 3 engaged in o
groove 35 of the shell 5. The sleave 30 form part of
the ring 26, By havime the com grooves formed gener-
ally as indicated dingrummatically in Fig. 9, which
represents the developed periphery of the cam eylinder
27, it ir poexible to have all the elementr of the trans-
mirdon mechanism antomatienlly take the positions
to xeeure all the power fetor given in Pig. ¥, hy
merely tarning the cam eylinder through snecessivo

equal angular sprees or movements,  Thas if the cam,

eylinder is supported on a shaft 36, and thix shaft has a
handle (not shown) the handle may be stepped azound
through ten equal angular divisions to secure ten ditfer-
ont. gmdations of power factor, or speed ratio, vorying
hetween fast reverse to fast ahead, supposing the trans-
mirgion to he used on a motor vehicle. ’

1 have deseribed the annular surfaces 6, 22 and 7 ax

having internnlly projecting pins thereon,  Thix pro-
videw a poritive engagement, but. these annular sur-
faces may he arranged to have o yielding or frictional
engagement, i desired,

sholls 4 and 5 and the various wheels 9, 19, ofe., are
constrieted exactly as inthe preceding deseribed modi-
fication with the excoption that in place of the ping
23 and 24, a frictional engugement iz used.  The outer
surfaces 37 of the various wheels are rounded in this
case, and the shell 4 has rollers 38 journaled in radial
planes thereon so as to firmly bear againat, the surfaces
37, By having the rollerc 38 in radial planes no eon-
sidernble resintance in imposced to the axinl movements
of the ahiell, bt these rollers have no anti-frietion
effeet in a ecircumferential or tangential direetion,
Accordingly the shell 4 éngugis any selected wheel
with as great a foree ax ite elasticity. will produce, and
this is mude satlicient to afford sdequate transmission
torque.  In order to avoid shock when shifting from
one wheel to another it is best to have the outer pe-
ripheries, which have the surfaces 37, axsoparate rings,

In Fig. 10 F have shown
a congtruction designed  to secure this result. The
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These rings, indieated at 39, surround the varions wheels

and have suflicient frictional engagenent there with
when pressed by the rollers 38 (o transmit the driving
torgue, but which are capable of slipping in overcon-

“ing the inertia of the elements 9, 19, ote., when making
The same frictional yielding effeet is

shifts at speed.
gecured to a cortain extent by the preferred constrae-
tion shown in Figs. 5, 6 and 7. The internally pro-
Jeeting pins 29 are made Tong enough ta beat agninet
the peripheries of the wheels and rings =0 an to firsi.
frictionally engage the same. . The clasticity of the
shells is sufficient to insure a firm pressure,” With this
arrangement. the internal ping 21 fit engage partions
of he varions wheels and rings; while the speed chianges
are heing miade, and the wheels and rings therehy tend
to come to the actial speed of the member with which
they are about to he engaged before the ping actually
fall into engagement.  This prevents shoek and jar on
the pins in chilnging. ‘

Of conrne the frictional planetary system herein de- -

acribed is not absolutely essentinl xinee all the advan-
tagen with respoet to- wide spoed vurlstions nto ohe
tained if ordinary gears are subwtitndedd for the friction
"'uii In Fig. 11 1 have illustented o manner of sup-
pu'!/.?"g the rings 13 and P4 in this case, The wheels

- . . i
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76 to the driving shaft, another shell splined to the drives -

4

19, 19, have tie rods 20, ax in the provieus ense, and
serve to revolthly mapport the planetary rollere, which
in this case are macde in the form of gears,  These genrs
are fixed together and have their axtes jinrnaled in the
whevde W, 1, e Dofures, atid which need vot, theeo.
fore, be wgnin shown,  The wheels 19, 19, and the rings
Ll and 14 each have meoways 40 in their side faces and
PtheA | i Ehiome Paenwings sorve o st the rings )
and M, w0 that they are freely rovolible, 42 indicate
teeth on the inside of the rings, and the centrl rolls 11
and 12.are also ent with gear teeth 1, 122, 0t is oh-
vions thit the mamner of operation of this foem of the

-invention is exactly like that of the preferred construe-

tion s fur as the speed mtion, power factors and their
changes are concerned. The essential characteristic
i* to have mome wort of circular motion, preferably
epicyclic or differential, the different parts_of which
ean beeengend in different combinations 1o o driving
member, to & driven member amd (o a fixed poxition
member,

What I claim, i~

1. In a transmisslon syxtem, n plarlity of elements cor-
relnted fo have a predetormined relptlve maovement, and
nweans for engaging selected eloments, nx the deiving, ax
the driven and ax (he ixeid element renpectively,

2. In o teanemisson, kystom, plurnllty of elements cop.
relnted (o hinve a prodeternined movement, nd INeINR co-
nxinl therewith for connecting different oloments for the
npplientlon of power wnd the work renpectively,

A Tnn teanmmdsslon systess, » plurality of eloments me.
ehnniently arganlyed together 10 have predetermined rely.
tive movements, n three menghers co-nxint therowith ar-
ranged fo xelectively engngze sald eloments,

. In n teansminston system, n plurnlity of clemeonts me-
chanteally orannizsed 1o have predetermined reintive move.
menls, aml three members corvesponding to pOwWer, work
anit w AR position, aduptet fo seloetively ongnge wolil
clements, )

N A tennnminsion wesfom cOMpeiNing o paet having o
frietionn] surfaece of revolution, o xecond paet having o say-
faee of revalitlon concentrie therewlth, nni rollers monnt.
el (o have n'plnnvmry movement wd contnlnmd hotween
the parts by thelr restliency and adnpted (o teansinit
power from one (o the other nf 0 different speee, .

Wodn o transminsdon wystem, an opleyelle (ealn, anad
neanx tor selectively applying power and work to different
elements of sald train,

7. In a teansmission syutem, an epieyelle train having
three r«l’ntlvnly movable olements of sabxtantinlly eguanl
dinmeter, menns for applying the power and work to ¢if-
ferent elements, and means for engnging the third ele-
ment againkt rotation, '

N In A tranmbeslon wystem, a plurality of clements
buving eqnal periphoral dinmeters, skl ¢lements Iing eot-
relnted- (o tave a predetermined reliiive nlovenieti, n
power Jmenibier, 1 work meminer, and n fixed pwltion mem-

ber concentrie with sald olementx and movable axtally -

with relntlon thereto, ench of sndd membors heing enputhie
of belng engoaged with n selected element.,

S In o transmission eentem, o pluratlty of cloments cor-
relsted to hive a prodoterminemt pelntive movement, plus
on sald elements, and three members having pins nnd axi-
ally movable (o ongage the pink of three selocted elements
simultaneously.

10, In a transmission gystem, n plurality of elementx cor-
related te have a predeiermined relntive movement. a
power member, 8 work member, g fixed position member,
and means for moving snid membors into engngement with
selected elements rempectlvely in different combinntions
siceonsivoly, '

11, In n transnisnton systen, o driving shaft, i driven
whnft, a plarnlity of elements canxinl with snkd whaftu
wnd mupported therohy, snid olements eing eorreinted 1o
have a predetermined relative movement, n sholl wplined
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~haft, & rime having o nxdsl movemend bt fixed npainst
Fotatlon, aad menns for maving s rhells and sald ping
Hxinlly to sdvetively ehgnze different olimonts in different
conditutlone sieeesstyely,

2T tennsmtsslon sy<tem, n pluratity of element s cog.
relnterl to hnve o predetermbted Folntive LR T T |
Insing  jeripherion of nltantinlly  oynal dlwmeter, n
power miember, 1 work memiver and a fixed pemition mem.
Bop eapabie of Iwitis wdoetlvnly ehomaml with sishi [
Flterlen, 0 At For sn onusicng sl trihwry b dif
ferint combinationn xievosslyvety, ) o

VL I transmissfon wy.atem, plurnlity of slement< cap:
relnted to have n predetermined  pelagive movement, o
POWer memler, o work megber, 0 fixed pesition memter, o
eame extder hvhing orooves, wied imen s eontrotimg by the
gruoves of xabd entn cvlinder for moving sahl membors to
encage the elemente o different ombinations nlm'u-nnl\'v'l,v.

FLoInoa tessemivkdon system, g differenting trafu of
senting having theee eolatively movable chanenis, a pin-
allty of members aud mennx for conneeting all the dif.
ferent metshors to differont oloments in different eambinn.
tions v fereliy the power faclor between o e of wnld
elements is varlod,

15 In o transmiasion Rystem, o differentinl tram of
zeneing irving three elements onel relntivoly moviable to
the gther, and meitns for wpplying the work aml the power

ta diferent selected olementn, il dependent meann for .

ettt il thibrd element ngninsg ratution,

16 ta n tennsminalon system, o Hiftsrentinl teain of .

genring huving a ploaeslity of relatively viovable elenents
eoaxtutly niranged with FesSpeet do one another, nnd nenns
movalile parnttel to (e axic of sald vlements for seloef.
Ively engazing different eloments with the power and
with the work, ) )
C1R I n transamisxion syatenm, a differentinl tealy of
goenring having g plarnlity. of elenonts o nsklly arranged
With vespert to one another, 4 ower tember and o work
member also cosxint with sald elements, and means for
shifting the power member snd the work member select.
Ively into sngnzement with different elements,

IR 1o o teansbseson xystem, o driviug and a driven
membn o pturatity of clementx eorelntinl (o have ' gre.
dedormined  relithve  novermeng wd eo-nxinlly arennged
With respeet 1o the driving and the Adriven muantwer, wned
Hennm for weleetlvely engnglog sald deiving and s Kl dviven
member to diforent eloment s, ' :

ST I transmission system, g plurality of elements en. -
- relnted to have predetermined  eelative movement, a

driving member, § deiven member conxinl with sald eles
e enme ey linder lnving m'mm-;«.'mm IMCNR Cone
trofled by salib grooves for moving said members into xoes
leetlve cngagement with suid elenients i different com:
binwtions suecewsively, o

20, In'a téansmisston system, plurality of elementxs co-
reluted to have o predetermined relatfve mavement, a cam
exlinder having grooves, and means controllod by sald
grooves for applying the power and work to different ele-
ments, T . - i

21, Ina transminsion xystem, 1 roll, o ribg In the Mune
of sald roll, n plueatity of plunetary rollers botweon wild
i i ol anag skd Hghily In syl iintion by the we
silioney of sufd rving, o plurnlity of clements co-axially ar-
ranged and connected respeetively with sadd roll, xaid vroll-
ers and sdd ring, and means for applving the power and
the work respectively o said clements in fforent combi-
mitlons snecessivoly,

22 Inonraksimission sestem, aovoll, o rlug, n Maratity

[ of rollers mounted to lmve o planetary: movement I weep

snid roll and ving and bheld in soch relation by she yesiil.
eney of said ring, and means fop transmitting - power
through the differential train thas produced, .

2L Ina teansmission system, n planetary teain of geny-
Ing lmvhig o plureality of clements, o' plurality of memboers
correspotdding respectively 1o power, work mal (ixed posl-
tion, and ‘means for snln-«-lh'ul,v"u-umu:m'.- sl members
With sedected elements In diforent combinntions sueens.
slvely, :

24 I o teansmisedon systemy o plurslite of paets roll-
Iz in contaet with one another, sl parts being powoer-
Wy pressed Into siteh contact by thety vestteney wherehy
‘#«’y are co-telnted t lave o prodetermbined oing iye v

i
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ment and are capable of transmitting power, the parts hélng
arranged (o halance the various forees of reaction wherehy
all forcen and their reactionn which serve to keep the parta
preamd togeiher arve nelf contained within the system, and
a pluratity of members coliperating therewith to transmit
power at a diferent speed,

20, In & traneminsion system, & muramy of paris Pl
Ing axninnt one anoiher and Armly proseed together at

“thelr pointa of contact hy their own restlioney, wherehy

they are co-reinted 16 have & prodeterminsd relative mave.
ment and are enpable of trammitting power, the various
forren of action and reaction all extending in the same
plane and throngh & common point and eing squal in
vt wherehy all of sald forees of acthon and reaction
whileh sorve 1o Kevp the members pressed together are self
contalned within the system, and ne unbnlanesd foree in
produced in any direction by the engagentent of the mem-
hers, :

¢, In a transminelon xystem, & deiving and a deiven
membier, a pluratity of elements eo-pelated (0 hnve &8 pre-
determined relative movement, means for engagiog. the
driving and the driven members with diferent elements
co-axial therewlth whirehy the power factor Is varied, and
meann for connecting the driving member direetly to the
driven membor 1o produce a unit power factor or direct
drive,

27, In a tennnmiveion nyntem, a drivinge and & driven
moember, 8 plurality of elements eo-related to have a pre.
determined relative movement, means for sclectively en-
gaging sald driving and driven members to diferent. cle-
ments, and means for directly connecting the driving to
the driven member, wlwrc-lw the power transmission ix

direct,

2K, Inna trun-mlulun nyxtem, & plareality of (-In-mentn o
related to have a predetermined relative movement, sald
elementa heing extended (o a sulictantially common diawm-
eter, & power member, & work member and a fixed position
member movable co-axially with respect to sald elements,
and incans on said members for engaging sald clements on
thelr portlons of substantially cqual diameter,

20, In a transmisslon system, a plurality of elementys co-
related to have a predotormined reiative movement, a

power member, a8 work member and a fixed poaition mem.
heor, and devices on mla members for engaging sald cle.
menta when the members are. moved nte proper relation
theretn.

M, In a traneminslon syntem, & plurality of elements co-
reinted to hiuve a predetermined eelative movement, a
power member, 8 work member and 8 Hged postilon mem-
hor eapmble of heing moved co-axinlly with respees to sald
clements, and devices Intermedinie said members and efe-
menin for eninging them towvtbivr,

1. Im A transmisnion system, a plnullly of slrments oo

45

rleted (0 have a predetermined  relative movement, &

poner momber, & work member, 8 Axed position meminee,

and means Tor fricthonally engaging snld members to sald

chosest By diferent combinations,

H2 In n tennmmbanion syntem, n jduratity of elenents eo
relntedd to have a predetermined relative movement, a
power member, 8 work member, a figed usition member,
pins on snid clemente and on snid members adapted to in-
terlock with one another, the pins on sld members being
adapted  to Initially  frictionally engmge  sadd  elements
wherehy the engagement of xald menibers and elements Ix
inltinlly frictional and subrequentiy pomitive,

M1 In a transmisndon xystem, s plurality of cloments co-
reluted to hnve a predetermined  relative movement, a
power memmber, 1 work moember, o fixed pusttion member,
and means for pmitively engaging snbil membwere and snld
elementn in interlocking engagement in different combina-
tlonn suceessively,

4. In n transmisslon syxtem, a plurality of vh-nwmn o

reiated to have a predetermined reiative movement, »
power member, . work member, a fixed position member,
MeANK on wld memlers for inltinlly engaging sald elements
in rrlc!lmml engigement, and means wherehy the engage-
mont eeomes positive or interfocking when the membern
are fully engnged with said elements,

In witness whereof, T subxeribe fny signature, in the
presence of two withesses,
JAMES C. ANDERNON,
Witnesses
WaLho M. CHAPIN,
Max Hinn,
b
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