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To all whom it inity concern: 

Be it known that , Ahirs (. ANI). RNoN, a citizen 
of the nited State, residing at Rutherford, in the 
county of Bergen and State of New Jersey, have in 
vented certain new and useful improvement in Iower 
Trannitter, of which the following is a full, clear, and exact description. 
My invention relate to a trainninion Ayrten or 

mchanism by which varying rpetl relation may be 
obtained between a driving rhait or member and any 
driven (or operated part. 
The principal object of the invention in to enable the 

peed ratio or power factor between the driving shaft 
and the driven part to be varied through a wide va 
rity of values both for forward and reverse rotation, 
by a mechanism having high mechanical efficiency, 
and which permits of the changes being made carily 
and snoothly without matcrial hock or jar, and with ?uit expert Inanipulation. 
A furtherljict of the invention it to provide A in an? 

by which the II ( of tooth d g are of any ?urn in rich 
transmirion (chanin may be avoided, thereby 
ohviating the noise, wear, vibration, grenao and ex penne always incident thereto. 
The invention has finally for it object to provide a 

transminion mechanirm which in light, rtrong, and 
built in accordance with the bet engineering and me 
chanical principles with respect to wear, lubrication, 

30 

35 
2 is a tabular outline of certain re?ults recured; Fig. 3 

trains, and general case of action and freedom from vibration. 
With there objects in view the invention confirts in 

the feature of construction hereinafter Pet forth and claimed. 
In the drawing: Figuro 1 in a diagranimatic view 

illustrating one of the principles of my invention; Fig. 
... as diagran illustrating another principle of the inven 
tion; Fir, 4 in a construction minxlying Mitch principle; 
Fig. 5 in a rectional view showing a transmission mech 40 
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anian emblying the ?aid principler; Fig. 6 in a Meetion 
on the line. Wit-Will of Fig. 5; Fig. 7 is an end view; 
Fig. 8 is a talbular outline of results obtainable; Fig. :) in a developed representation of the cam cylinder 
phowing form of graves; Fig. 10 in a detail view show 
ing a very slight modification;Fig. 11 is a ?ectional 
view showing manner of frtupporting parts when gear 
are used intend of friction roll, 

rari irally the only two form of change Mpetl gear 
tranninion methanin which are lapt frtl for general 
time are the planetary gear and the litting gear which 
predominator. With the pliding gear, weight and coin 
plication retrict the number of changer to a very tin 
ratifactory limit; its action is to crude, and its prac 
tical operation is no full of dangerous poetibilities, that 
it is only ratisfactory when used in connection with a 

sanor - - - - -, -, ... ... . . . a - 

than journaled thereon n pair of gears eand?, fixed 

fairly flexible drive, and under at least semi-expert 
handling. further neceritate; the provision of a 
rpecially denigned and operated clutch, the construc 
tion of which, under there condition, become a proh 
lem in itself. Thr planetary gear transminion nech 
anisin is not rurceptible of general une, because only. 
a very limited number of peel in practical. Fur 
theritore the planetary orclinarily requiren a tructural 
drpign which in liablo to deningement and breakage 
due to wear. Finally the mechanical officiency is very 
low on the slow speeds. In carrying otitry invention 
l aim to very much increano the number of ponible 
npeel changer over any poetible number obtainable 
with the ordinary planetary transminion mechanism, 
and also eliminate the other above named defects 
ther(of. I also overcone the fundamental defect of 
the sliding gear which in the positive ultimate dent ric 
tion of the gear teeth by the impact to which they are 
rubjected in making a change. But in overcoining 
their lift it? of the stiling gear, an aim to macrifico 
notic of it inc-chanical efficiency or its simplicity, but 
to actually increate both of thcne digidorata. 

Before taking up a detailed description of a practi. 
cal mechanical transmission mechanism embodying 
the principles of my invention, I will first elucidate 
the principles with the aid of diagram, in order that 
the broadner of their applicability may be made 
clear, and their relation and action in the mechanical 
structure understood. The first principle lies in the 
possibilities of obtaining a wide variety of power factor 
change by electing one or another clement of An epi 
cyclic or differential ?ystem as the power clement, as 
the work element and as the fixed position clement. 
In Fig. l I have illustrated diagrammatically this prin 
ciple. Suppore that A, 1B, C, D and E arr cale pan 
or tabler on ton? l', l, ti, l, ti, and that the ten 

to one another, and living diainter in the ratio of 1 
to 2. The kten, l, l, al" and l are considered to 
have rack teeth ty mething with kid gars r, f, h, h", 
h', h' and li" are Het Merews, by which any elected stein 
tl', d', ti, l', d' may be fixed against movement. With 
this mechanism many changes of speed ratio or power 
factor are obtainable by selecting different element. 
for power, work and fixed position. For example, if 
the pet crew h is tightened, and power is applied to 
A, for instance n in a print for "e, this firro delivert 
at f) will be 2 pound (upward). In other word, the 
power factor will be 2, If, however, the power, 
namely, the one pound force is applied to B, the force 
at E will be a pound (upward). In this came the 
power factor in . These results are found re?pectively 
tabulated in the second and the fourth columns of the 
table in Fig. 2. The mechanism acts as a rinple gear . . 

110 connection in this case. If, however, not crew D is 
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properly hardened, it low. 

A 

A. : . . 

fixel and power is applied to A, a force of thrive initt 
will be delivertl (pward) at F. Thir it tahuilated in 
the fifth ?oluinn of the table, the power fait r being 3, 
in lip ('ili th II liitiinii is a liff ri' lial lin, 
I all, prix t ('il liff'rit rp? ('d ratip are tallatil, i? 

which five torri' pial to lipward, or riverse of ill, 
while the raining livin oltain not in in the rain 
direction ar the application of this power, mirtly va 
rying the power factor, supposing, ther fore, that the 
alive principlo 'ould a lit ("t to it in MiniMain 
pyrit", it it (vident that a large in liber of wir ?ac 
or are oltainable. A will later appear, I have ap 
lil the principle it a trikinitial system, all Mt. 

circrl such reptilt, 
The econd principle which I have utilized lip'nik 

upon the great difference between the co-?licients of 
tangential and rolling friefion under favorable condi. 
tion, Referring to Fig. 3, X denot'? a roller Inoving 
on a level surface Y. If the turfaces X and Y are not 
perfectly hard and Inooth, there will be a fairly high 
co-efficient of rolling friction. In other words, consid 
erable force murfix' applied in the direction: to move 
ruler X. If X and Y ar, however, made hardt and 
nooth, this rolling friction clininishci, and a much 

leg force is required in the direction z to move X. It 
ir portible to now oitain materials to hard that X and 
Y may be made to roll on one another very inkily, not 
witHaiting 'opiil railwigiit of N. Thirt fit is 
will known and is tilized in the trilinary roller brar. 
ing. But notwithstanding the fact that X may be 
nacle to rill very (usily on Y regrillor of great weight 
ir downward Hippiir" if X, the tigential ?ri" ii ". 
("flirit at the point l' in large ill iller'M' liri''fly 
with this weight or lawnward pri plpture of X. Supp. 
ing X were the whool of a lax" initive for ('xample, the 
tangential friction at at may (asily amount to many 
tons. The principle thus diagrammatically outlined 
tnay be stated to be that ther in no definite relation 
between the tangential friction and thi? rolling frit' in 

of two die, and that while the lang intial friction 
may lx all a larg at l'air", thi? rolling frition 
may be redaired by the time-of 'xactly formed resilient. 
material to figure limited only by the skill of the 
workinanxhip obtainable, and the larln('HM to which 
it in patible to make htel at this clay. At the work 
manship and the hardners of telk now obtainable are 
both very excellent, it is apparent that enormour fan 
gential, friction values can lit 4 ("turtl with very slight. 
rollin friction co-efficient. 

In Fig. 4 I have shown a special structure embody 
ing the above principle. I, is a hardened stecl roll. 
M is a hardened steel ring. N are hardened steel rollers 
which are positioned between , and M by the expedi 
ent of heating M and thriking it, about , and N. AM 
M may be ?uite heavy and string, the normal force at 
each point of 'ontact in the direction of the various 
arrow wild i? ent rinth inder Milli ("irc"tiitiini'?', 
The tangential force created may be very high for the 
reasons above given. It although the tangential 
forces are high, the rolling friction at 'ach point of edin 
art, assuming the roll to be nicely machined and 

And not inly in the rolling 
frition low at (each point of 'ontact, it the nature if 
the organization is hich that there is no unlalanc'?ed 
force on any roll or member in any direction. In other 

word, all of the normour fort'' at the wints of in 
art, however grrat, irr, in rich lirri"tink that they 
wholly balance one another. For example, the ring 
M has three different firi'er at thi' pint?, f' and f", 
lut they fori'i' all act, kyi in tricitly it it ward frt in 
the center. In like initinner, the roller N are fretly 
balanced by the force of reaction against the ring M 
and against the central rill i. The rul I, it likewis' 
perfectly lalanced by the force of raction centrally 
lirected fri in the contact point N if the vari is riller 
N. The result is that if I, it kept stationary, M may 
he rarily spun around in the tanner of a roller's ring, 
hi in this in it in the riller, N havel in n plantiwy 
way with all the force of the tangential friction, which 
an alive stated, it very great. The rollers N act, SO 
therefore, exactly like planetary gear, but at the same 
time thry act like riller bearings, giving a free and 
nicle action. The espential feature it to have parts 
with surfaces of revolution rolling upon one another 
and which are powerfully prested together, all of the 
forces and reactions being self contained within the system. 

Taving now inade clear the nature of the two iii 
portant principles which I have utilized, I will p 
cifically deplerile the detail of the actual train-minution 
in which I have used them. 

Referring particularly to Fig. 5, 6 and 7, clonitors 
it drivil, aid a trivia, alf, all inli'i it it frt in 
or 'axi in whiti i "innin'il the traintailpit, in the 
anim. For greater convenience of constructii it, the 
driving shaft l is made hollow and sleeved on to the 
thn?t 2, which in extended coinfletely through the 
(aking 3. Up in (a? of the lift and 2 are lililly 
pplined the shells 4 and 5, the extential charulteristie tof 
which is an annular surface in each lent inninated by 

two shells are sufliciently distant from the annular Rur 
faces 6 and 7 to permit a considerable range of novo 
ment if the two rhell a? will hereitiafter nort ?tily appear. 
Ty the above construction, the shaft 2 ('xtends 

100 characters 6 and 7. The supporting web. 8, 8', of the 

axially through the two helix A and 5, and Hrves an a . 
Rupport, for two sleeves ), (), (ach of which is cenlarged 
to form p?ripheral Hurfacek il, 12, 

9' and 10' denote wheels respectively keyed to the 
sleeves ) and 10. 

() 

In the planes of the respective parts 11 and 12, which, 
may be termed rollm, are a pair of annikar parts or ring 
13 and 14. The annular space which keparat (x ach 
of the rings 13 and 14 from the rolls 1 and 12 is occupied 
by a plurality of rollers. These rollers have exactly 
the relation in the structure as has been described in 
connection with lig. 4, with reference to the rollert 
diagrammatically referred to an N. 

15 indicate the roller exsperating with roll 11 and 
ring 13. 

16 designate the roller ('Strating with rill 12 at 
ring 14. The riller 15 and Iti are integral and ('i-axial 
with one another. They are of different sizes to cor 
respond to the different dimensions of the rings 13, 1-1, 
and the central rolls 1, 12. 

For the purpose of insuring the 'intinued a linement 
of the rollers 5 and 16, they have axle 7 in ball litar 
ing raceways 8, supported by wheels 19, 19, tied to 
gether by the tie rods 20. These wheels 1) are really 3) 
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carried by the varietir roller F and 16, but in mrder to 
abnolutely inture permanent alienent, the wheel 1 
are lived in the respective plc'v' ) until it), at 2. 

All of the wheel ', 10, 10, 9', aid the ring 13, 14, 
have the ame external cliameter and lic in a row, prof 
rably equally paced from line another. They conti 
tur, therefore, a price of (lenic: it co-related to have 
a predetermined relative movement. The annular 
turface ( and 7 of the two khilt, and a certain other 
annular surface 22 lie lightly outside the peripheries 
of hope wheel and ring, and are all axially movalle 
into the planes of different wheels or ring. All these 
rurfaces constitute membert for engaging the variour 
element. Means are provided for engaging these mem 
her 6, 7 and 22, with elected element, namely the 
various wheels and ring ', 19, 13, 4, 19, 10'. The 
mcans which have illustrated for this purple coin 
prior pins 23 on the various wheels and ring, and cor 
rep incling pin 24 in the various annular nurfacer (, 7 
and 22. When the Anth lar fir?t" are noved into 
the planer of the various wheel and ring, the pine en 
gage one another, to that the parts are locked together, 
The hell 4 constitutes the driving or power member, 
a ?ubve tact. The holl 5 constitutes thr driven or 
work member, and the annular firface 22 is a member 
fixed against rotation. This is readily recured by hav 
ing it in the form of a ring 25, guided by a lug 26, work 
ing in a slot 26, all certain other means hereinafter 
described, to have an axial movement in the caring 
but no rotation. 
The analogy between the above 'on-truction anati 

the clingratinati reprecitation in 'iR, will now lic 
apparent, in Fig, 1 fivn in vable element. , 13, (, D 
and E, co-related to have a predetermined relative 
movement by the pair of connected gear e,f, were ca 
pable of being selected for the application of power, 
work and fixed position. By the structure of Fig. 5, 
6 and 7, five movable element: 9, 19 (with 19), 13, 
4 and 10’, co-related to have a predetermined relative 
movement by the pairs of connected friction gear 15, 
16, art, ; apalbhe of being Molectively engaged for power, 
work and fixed position by being electively engaged 
by the power member 4, the work nember 5 or the 
fixed porition member 20. As a result of different 
selections, a wide variety of different power factors are 
obtained. With this particular mechanin, it is pit 
rible in obtain a large number of power factor; in fact, 
is renter number than is ordinarily necentury, and it is 
bert to adopt only a few of the be?t valic? of power 
factor, in the tablo (Fig. 8) various le?irable power 
factors are listed, together with the engagement of the 
member 4, 5 and 25, by which they are attained. On 
tho first lino is given a power factor of 2.6 which is ob 
tainol by moving the khel 4, to that it pink (engage 
the wheel 9', moving the fixed position ring 25, 40 that 
its pins engage the wheel 19 and moving the driven 
shell 5, n) that its pins engage the ring or element 13, 
The other power factors are obtained by longitudinally 
listing the their 4 and 5 and the ring 2 to lifferent p 

rition an indicated. A practical nank for hi?ting 
the part stic reprively to obtain there power factors is 
illustrated, and comprince a can cylinder 27, having 
groover 28, 28’ and 28 thereon. 29, 30 and 31 denote 
sleeves surrounding the can cylinder 27 and having 
pine 30, 30 and 30' engaged in the grooves. The 

is a ' ' '.....,' 
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florvo 29 ha? an art 32 ringiged in n gro v?. 33 if the 
shell 4. The sleeve it has an artin - engaged in a 
grove 35 of the shell 5. The sleeve 30 forms part of 
the ring 2. By having the 'a griver fire ger 
ally an indicated diagrammatically in Fig. ), which 
represents the developed periphery of the can cylinder 
27, it is presile to have all the (leinent of the trant. 
mission nechanirm automatically take the petition: 
to her all the power factor given in Fig. 8, by 
merely turning the can cylindler through Mac'''live 
equal angilar spaces for movements. This if the can 
cylinder is supported on a shaft 3i, and thirt shaft has a 
handle (not shown) the handle may be stepped around 
through ten equal angular divisions to secure ten differ 
ent gradations if power fact fr. or peel ritii), varying 
between fast revere to fart ahead, suppleting the trant 
nition to be uncil on a motor vehicle. 

I have discribed the annular trfin's fi, 22 and 7 as 
having internally projecting pink ther' in. This pri 
wick a pititive near intent, but the antiar tr 
face lay be arranged to have a yielling or fri?tinal 
engagent, if l'air'. 
a construction designed to secure this result. 
shell 4 and 5 and the various wheels 9, 19, etc., are 
contrict ('il 'xactly at in the preceding lex ribi'il inli 
fication with the exception that in place of the pins 
23 and 24, a frictional (ngagin'ni is list'd. This fitter 
surfaces. 37 of the various whils are rounded in this 
case, and the shell 4 has rollers 3S journal"d in racial 
planet thereon so as to firmly tar against the trface 
37. By having thrill r- 38 in railial plant's is 'in. 
kic rail r it att" it it ('il to the axial vint 
of lit all, litt, their roller lavi n) anti-frief in 
(ffect in a circumferential or tangential direction. 
Accordingly the shell 4 engage any elected wheel 
with a great a force as its lasticity will produce, and 
this is made rufficient to afford alcotiate transmission 
torque. In order to avoid shock when shifting from 
one wheel to another it is best to have the outer pe. 
ripherics, which have the surface's 37, as separate rings. 

in Fig, it have lawn 
The 
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These rings, inclicated at 39, surround the varios wheels . 
and have sufficient frictional engagement, there with 
when preted by the rollars 38 to transit the driving 
torque, it which are capable of xlipping in over" - 
ing the inertia of the elements 9, 19, etc., when making 

The same frictional yielding effect is shifts at speed. 
sectired to a certain extent by the preferred construc 
tion shown in Fig. 5, 6 and 7. The internally pri 
jetting in 24 are al?' ling intrigli i liar gilt 
the peripherich of the which atti ring 4 art to firl. 
frictionally engage thc sanc'. Th" (lasticity of the 
hill is Hifficient to intre a firin pressur". With this 
arrangement, the internal pink 2 first ('ngage portions 
of the various wheels and ring, while the speed change 
are being tail, and the who'ls and ring thrily tint 
to come to the actial spel of th’ in(Inbir with which 
they are albot to be engaged before the pins actually 
fall into engagement. This prevents shock and jar on 
tle link in changing. 
Of cour( the fictional planetary Mytil her in lit. 

scribed is not absolutely 'ssential sini' all the advan 
tage will repoet, it will it'll virlift it il. 
tained if ordinary gears are sittituel for the friction 

Fig. I have illustritcl i anner of Ku re. 
k 14 -- a - F. big the rings 13 and 14 in this case. The wheels 
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10, 9', have tie rods 20, as in the previatit (nal', and 
erve to revolully upport the planetary roller, which 
in this can are made in the firin of gear. The g'nrn 
are fixel together and have thir axl's jiltrinali'l in th' 
whorl. 1, 1’, a "f r", it with ''d to it. litr's 
for, be again shown. This whi'il 19, 19', and the ring 
13 and 14 each have ract way 10 in their ride" fili'' And 
fill 4 it lap railway prvi" in thirt the ring : 
and 14. that they are freely revolulli', 12 it clicati' 
towth on the inside if the rings, and the central rolls 1 
and 12 are also cut with gear teeth it'. 12'. It is toh 
via that the Inanni'r of triation i? lair firin if thi" 
invenini (exactly like that if this pri-fi"rri' ('Istrin 
tion a far as the ped ration, power factors and their 
changy are concerned. The ('ssential characteristic" 
is to have ?ome ort of circular motion, preferably 
picyclic or differential, the different parts of which 
can be engaged in different onlbination: it a triving 
number, to a driven incialler and to a fixed Mirit it 
miller, 
What I claim, is:-- 
1. In a transninslin Nyktina, a trility of l'in't k ('br 

rtaint to inve in pridri triliil reln ivi move hint, n 
mann for 'ngaging welve element, in the driving, n 

triven at it (1 tx (wl 'let' r'n't vily'. . 
... in a transmission. Mystem. It luriality of elements 'ir 

ritel to have a prinletermined in veinent, and in in lik ('b- 
inxin there will for connecting different elements for lif 
miliention of ww."r it ind th?' work ri'M*'tively. 

4, f is riff liff syster, a lirnity of 'lifts ti'. 
hi'ily irgii flat got hi'r live prick't'rriff'? rit: 
tive invenirrit , ninthree ini'uler c-axirt there witl ar. 
ranscrl to telectively engage Hall element x, 

... in a transnixxtan systein. n lirtility of 'liment: i. 
lanfeilly refixed to lifive rel'ler fill relative live". 
was a row Iriner "rewing f Howe'r', work 

Mr?t fixelf brff lin, reliff'il fit fli'? vily ("light ( Mill elevents, 
A rrrrtiliar y for 'pirit Irt it live 

fri?t fill kitrfor if rival it ill, in Me' inli't living a 1'- 
fire ffreyran rang'entric throwth in rapix. In 11 int 
all to have n plantary movi'in'ni and 'intil hill it with 
tle part ly, their resiliency and I clipt ('il to ranklin it 
Mwer fron one to the other at 1 cliff'rent hi'il. 
i. it n frankmlkxliii. Mykt ('in, at n (iii'yelle rail, a hil 

intern for electively applying wiwer and work t) different 
element if knit train. 

. In in transnikian system, an "it'yclic train living 
threer rolnivnly in vallie (length of kaikti I (iiily ('til 
liameter, men n for applying the power ind work to lif 
ferent elements, and meant for ('ngaging the third elic 
ment natinxt rotator. 

1. In a transaxlon Kyist, a liralty of ln("litt 
having ral eriphrral ?ilt noir, Kill (limint irring eit'. 
rinth?. I have fillertill (it rail was in Yilili i 
power challer, it work Innlir, and in fixel Milition II'm. 
war incretre wit wait stint x n a new axilly 
with relittle in therett, rich i? kill m'inwrx being epile 
of eig art with in kitt' (liit). 

$), it a trankin itsin yhtein, a plurality of element k et'. 
reintrol to hive prinleiernihil rilative invenient, plk 
in knit (len?ent, and tire in thirst living ling in Indl axi 
11y moville to signge the pink of three elected element k. 
intine pily. 
11, a transmission ?ystem, a plurnity of element 4 cor 

reinted to have a prideiernlied rislative movement, a 
power memler, in work meanlier, it fixed portition member, 
and near for a with tie their It) (vageant will 
pielected elements respectively in lifferent coabinations steeptively, 

11, in n transni?trian ky's fin, in triving 41 ft, a riven 
inft, it liralty of lement 'o-ax in with knlil Mlaf M 

and pre?t illerby, it i? 'i'in't K being 'irrelati to 
have a predeterninck relative hit vi'iment, a khell plined 
to the driving shaft, another shell plined to the driven Y 
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Nift. ring was it in tw: tint withini it fixir rainst 
"ittle , is a 1 ft) livi Ni i? til it it is 
livially it. M'lir' vily ('hgil" differint elimint it different 
('littled at "ws vity. 

. . a tritix in is in Myrt'... a librity if I'l'in' if x i. i. 
all to live it ri'k't'rt it it rative Yi'i'i ral 
is in in trilirix t if Militain flaily ('til if it "r, 
wer rairinli'i'. In wik train"r n is a fixirl wirit in liter. 

le' 'rill if lite Mali'i'iwi is 'fill with Mill ill. 
| lirlin, if it for ru: ; 1 mill it's F if 
firit 'tilitain rit is xiii'i'i'ssive'v'. 

1:... in a trix is it it My, ti' it. Ji li i rity if it in frt "r- 
ri in far live in reli-fi"; it rativ" in vi?it, fi 

wi'i it 'til wer, it k it's thir, a fix' ruli of "it"r, a 
"it 'yi titler his vitz wrver, it "it 'til triliit by the 
is riv'd if xial ent in 'ylinder for moving 4: lal initial wrxt 

. g . . . till is first "fallatibi tiecessively. 
4. In a tr; .nixot. Ny's fina, differ" in trilii if 

'ai is living flirt" relittivity in valler (unt K. at I 
'ility if it inli's ind in K ?t' ('ini (it in it all the lif. 
ferti wri ta diffi'i list it first t'athitin. 
tions v 'rily t is hower fit r titween in air of artil 
f" is writi, 
1. in a tritixisti i kykt (, in liffers in trnii of 

gearing living three 'li'in't K ("it'll relistively inevill to 
this if her, it it in sittix for it lying the work it tal this Mow"r 
it liffer? it ki'lectivi (line M, in it liex'nalent ini'anx for , 
hit 111 kill third lin't in girl rail a tin, 
1. in a tritish in all in xyxii'in, it liff'rent in tra if f : 

Leitring having a inity i? ri'littivity civil Isle linent it 
i' -axis" in Iri?ingl with rix ("t it is affir, nil it 
iii. ville in rail to tti i Xix if xiii ti" ("it ?or (lit. 
vely engaging lifferent elements with the power ind 
with thi? wrk. 

17. it rail Kalsii if xy-tel, in liffer'? fly trail if 
giri is i; viii.; 11 illirility i? 'left M ( ) is i; y irri girl 
wif a ''xt t t t if atti'', it w we'r "It Mr an i work 
in M' inst ('i - xii will sitti in its, a 1st ?ir 
shifting lie wir illeniler and the work meinier elect. 
ivy I) to it gig in will lifery lin. 

, ti i r axia Min Ky Kit, a tirwig at rivet 
film " i if irri is a f 'la'i'it ('ir 'lif "il fi in Yi I. r. 

4 ('fli'l ril wi' a vi'i. It at till '-it kitty arring." 
with ri's ''t f the living it it this trivil rinter, it 111 
hi'and f' Milectively singinging Mald driving and his it livin 
inli'il ' to li?t rat it'ints, 

1:1. In a transmission systiii, a plurality of element 'i. 
'I'litted to invi' it reletirlined relative in vineti, in 
driving member, it driven titmler 'i-axial will snid ele. 
int"nt, it ('in 'slider having ki'invik, and menix em. 
rt by xi gi's jiv's r invig sit is ''N to . . 
("twit (1:1 in it will sit (lents in irrit - linitions rice'ssively. ' 
2). It i ti" ixnaissl in system, a plurality of eliminix ("o- 

related to hit vi' al prid' ('rmined relative movement, a can 
('ylinder living gravi's, and in 'ans ('? rolled by xat 
groves for applying the power and work to different ele. 
ments. . 
2, in a tranxin inition Mystem, in ruli, a ring in the inlan? 

if kill rell, a lirtity of lit tary rillars list with Kall 
iring it rill all 1 it ilglity in xii'l in tip by the rit. 
Mility of Nil it in, it trility if (lint x *-axially ar 
ranged anal 'onetetl respectively with still roll, said roll 
(rk and xiid ring. In ind ini'ans for it plying the biwer and 
ths' work i' "sit" was it hit lin't in thi? 'int ini 
11 tilik kai'''sklvely. 

2. In I. 'I ini) is sit in syst 'it), a roll, a ring, in plurality 
of rollerk in int" to live a lin't alry movement it with 
said roll aid ring and lll in Kich relation by sli risill 
incy of Haiti ring, and meins for transmitting power 
through the liff intial trit this produced, - 

2. a taxi is sit or xy's tin, it at antity train f grai'- 
ing livlig i l’ality of limi'ith, a piiralty i? inevillarx 
correspaniling rexpectively to Iower, work and fixed boxl 
tion, and means for selectively. 'ngaging Maid menu irst 
with Ngli'c' titl ("li'in' N in liff'rent cinal tint is killet's. Hively, 

2. in tra axi in Niil Ky Kii'in, in piiral i v if it' N rill. 
in it 'th ("I will in at lir, Mail birth ling power 

ly press'd in Nich "intact by thi'ir 'sileney wherely 
this -i'ultil to livil it pruiti'i itty twi 
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nent and are capable of transmitting power, the pnrt helm 
arrangerd a halarp the varion forer of reactka wherly 
all forer and their reaction which arrv. tin keep the part 
premed together are prlf rontained within the pylen, and 
A plurality of memler eoliberating therewrith to trantit 
power at a different speed. 
2, in a tranninion ?ystrov, ill rity of parin roll 

in an art one anther and firmly runned together at 
their point? of evoniaet by their own relirrey, wherphy 
they are r-rraril 14 tan ve prederrminri Palavr five 
warnt and are rawhile of tranrait in wer, the variv 
firr of Art in and rent in ni kindlint in the Rwn 
plant and flirah R innon Milt and lip Nini in 
will wherly all of all frt of nell in and rent in 
with harve a kin the nealer ripplit together arr telf 
citate will li?t pyxth, ?till the illnfill force in 
Twirl in any lirt in lay the rmgarrmirnt of the mirn 

lorry. 
(, in a transmit alon yrten, R driving and n trivra 

Inter, a blarity of elevent (r-relater to lavis a pre 
distrivind relative movement, meant for enging, the 
trying an in riven inwri with rent rural 
e-ax in therwith whirly the powri factor is variel, and 
print for innerting the triving menhir directly to the 
drivra prolor a redire a tin it ww.ir factor or irret 
five, 

7. In a traininion nyen, a driving and a driven 
mealer, n lirality of element e-related to have a re. 
determined relative movement, mern for selectively en 
ginging knit driving Matt driven member to differint ele 
int, Ill Ironx for directly connecting that driving to 
the triven member, whereby the power transnixxion is 

rtist, 
2. In A tran inlian pyreten, a burnity of element co 

related to have a predetermined relative movement, paid 
elements being extrnded to a tulkt natially common alian 
efrr, a power mealer, a work member and a fixed position 
ember movalle co-axially with respect to said element, 

And it'? in paid menter for engaging sail element on 
their portion of pubstantially equal diameter. 
2. ln a transnintlon system, a plurality of element co 

related to have a predetermined relative nuvenient, a 

Mwer nrner. A work Tenniver and A fixed pation men. 
her, and dever on pania member for engaging ald re. 
mrat when the borner a r" hovril into repr relation 
terratin. 

... ln in tra tapinfallen synta', a pirality of plurrent ro 
rriatel to have in prickerrained relative novenient, a 
Irwrf vintor, R wirrk reinl per the likel ball non 

lorr minole of wing individ ri-axially with ripp'rt a sat 
revents, and lovic' interror in a paid waller and it. 
went for right thin aller, 

il. In a trinetixian typifert, Noli rally if plenitat e. 

45 

() 

trfrt it have n irrikri'rnint relative movement, a 
Wir winler, it work frntor, n w will in parnir. 

Mo?t v4'N far frket inly tennili still iller to put 
:::::: ' ?tri 'front lap, 
2. ln r trip till it of rypitif, Irnity of l'art. " - 

r"litt to live a risk trinitial relative ovement, 
Mowrr reinler, it work mentir, a fixed piral lon meabir, 
iM in Krict (rl"mint in nel on xn it neir adapted to in 

terlock with one another, the pinx inn. xiid in milier irring 
adopted to initially frletionally ?igngr rid linent 
wherely thi" ("ign genent of xnial miniler n not elemetx is 
it inity firl"tional and Kinwiently initivir, 

::i. In a tranrinition ryhtein, it plurality if element co 
relatil to inve. In prl't'rmin't relative fiverient, a 
Now I'r fini'n'r. work ninter, a fixe? pit it enlar, 
Mill role for Mirely end Ag Hill frienwert ind trill 
l'ient in interlocking enging ment in different cabinlinn. 
tax picterixivity. 

:4. In it tran Ministrilon pyxtem, a plurality of plenient ci. 
rinted to have a prick' termined relative nwriment, in 
Mow"r neal"r, n work menol?"r, a fixed bit in Iller, 
it no in 4i mieill'rt for initially engaging kitli (link 

infrictional engi genent, and means wherely the engage. 
nint Minik Mtitive r inter biking win is thenir 
ar" filly ("ligrgel with xitial (lement, 

in witnet K whereof, Kubikerile my signature, in the 
princit of two with K4x. 
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