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UNITED STATES PATENT OFFICE, .

HARRY BEAUREGARD ROSS, OF DETROIT MICHIGAN, ASSIGNOR TO THE ROSS TRANS.

MISSION GEAR COMPANY, OF DENVER, COLORADO,
" MECHANISM FOR TRANSMITTING MOTION. AR

13,686, _
Original No. 989,427, dated April 11,

1911, Serial No.

do all whom it may conoern: - S

Be it known that I, Hagrry- Beaureaarn
Ross, a_citizen of .the Uinited States, -resid-
ing in the'city of Detroit, céunty of Wayne,
and: State ‘of ‘Michigan, have invented . cer-
tain -new- and’ useful Improvements - in:

Mechanism. for Transmitting Motion, of |

which the following is a specification.: . -
My invention relates to improvements in_
variable speed gearing, such. for example, as
is used ‘upon the. automobile, of varying
speed - between. the engine and the ‘driving
shaft or wheelg of the- vehiele. .. = ..
The primary object .of my invention is to
provide gearing or mechanism of this char-

~acter which:shall serve constantly to con-

nect the driving and driven shafts ag dis-
tinguished from the gearing in commion use.
i which thie driving and driven shaft gears
are thrown' out of mesh during the speed
changing period. ' :

A further-object of my invention is to

" provide ‘variable speed transmission gear:

25

30

ing ip which. the shifting of the speed.

changing gears.can be accomplished sub-

stantially - withownt -clashing and in -which.

the " strains and shocks incident to. the
change, ‘acceleration. or diminution of  the |

speed 6f the driven shaft are- kept at-a
mindmum, e : . .

Having reference to the gearing of thé
construction  shown. in - the  Patent No.
989426 to H. B. and R. M. Ross, of April-

+ 11; 1911, a special object of this invention is.

to provide means whereby . the ceaeting .|
gears in the-shifting from one speed to an-f

other are:constantly held in mesh and are
not dependent upon a yielding spring pres-

- sure to accommodate the relative transposi--

40
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tion of the changeable

‘and which shall' be' capable of impatting
motion ‘divectly from -the- driving to the |

speed gqarin'g. .
Another object of my invention is to pro:

vide transmission gearing: adapted by uni- |-

form rotation of a driving shaft to impart.
variable speéd: rotation to a driven shaf

driven shaft - without -the interposition .of .
gearmg. - . T e
My invention: tonsists generally in mechg.

nism for' transmitting motion; com rising .

othey asi. driven shaft, speed |

two aitive shafts. une serving as'a driving .
.. shaft-anid the {

s

ST Lo . Serial No. 761,959,

Yoking' the two :Laf ,
ng with the complementary cams to ecanse

-directly from the engine through a’

A CORPORATION OF COLORADO: . -

562,818, Application for reissue filed April is, 191ﬁ3,

shafts, complementary cams; -and a member
Lafts together and co-a

approach in. proportion tg
the speed changing gears.

the shafts to
diametérs of

arrangement, ronstraction, and cobperation

varying gears ‘operatively conmecting. the .

Specification of Reissued Letters Patent. Reisswed Feb. 10,1914,

My invention also consists in the ficvel.. . .
60

of  the parts -‘whereby' "the objects named - | ..

above, and
after, are attained.

My inverition will be more readily undeps

stood: by refererice to the- accompanying
drawings, which illustrate the.
embodiment thereof, and in-which: . - - .-

- Figure 1 is. a vertical, longitudinal,: gec- . ;:

preferred. - ;

others which will- appear herein-. ..

85

tion taken through Ty transmission gear .

mecharnism, parts’ thereof ‘being shown - in !
elevation, and cther parts, for the purpose
-invention more -clearly, - .
; iga detail ., -
"section through - the master gear and-the
78
.end “elevation ‘of the géar case, the driven.
‘shaft’ being shown' in cross section; Fig, 4.

of depicting " the

being ‘shown in ‘section; Fig. 2

sleeve on ‘which it is mounted; Fig, 8'i¢.an

Is a. transverse Vertical section ‘taken. sub-

stantially on the line 4—4 of Fig. 1; Fig.s-

is a -horizontal section viewed in the direc-
tion of the arrows on the line 55 ¢f gy

80-

13 and Fig. 8 is a detail fractional end view -

of the change speed gears. .

Variable spead
‘much used, upon; the automobile bacause of.
the fact that with ‘a limited’ '
1t is. desirable at times to propel
speed-and at other

catbigh

-transmission gearing s -
source of power:-.

times it is negessary, for.

.example, when climbing’ grades and when ...

-starting , the . car: to ihcresse the power de-

that the engine.
.car.:
The autdmobile i

with the- parts so proporfioned. with- ref-
renc

Lo in - transmigsion gearing for the

utomobild to provide. ‘mieans ol

line of-shafting to the driving ‘axte;

- manner: the loss of power is’ sediiced to a: -

sudlly so ‘constracted '

80
livered to ‘the drjven shaft or axle in order -
1l-be able to propel the: -

to th¢ power that most of the driving:

can :be.accomplished at high spéed with a -
single réduction of speed'between.the engine - -
ha%t nd the driven: axle. Tt 'is ‘thévefore -

100 -
Jdriving -
straight
‘In this:.




a 7 mese
. minimum and the foige_incident to the) position showts in Fig, 1, the shaft 14 will
operation of the automobile is diminished. | be driven through- the ‘gears 7, 80, 60, and
.._ While my. invention is in no wise limited | 24, the-squared portion 26 of the gear 24 -

© to'transimission gearing for use on the auto- | being in engagement with the squared por- - .

5 mobile, I have neverthelesd illustrated that | tion 27 of the shaft 14. . . =~ - ° 70
_ ~* form of my invention which is particularly | The gear series A. comprises a wide gear .
" ‘adapted for such use, and 1 hsve therefore | 60, eccentric gear 63, concentric gear 67,-ec-

v:pzjovidéd.a'direct‘-drive upon the high speed, centric gear 66 and concentrie gear 68.- The
g8 will more  fully appear hereinafter. | maximum radius of the eccentric gear 65 is
10 Whén my mechanism is to be used for other | equal to_the radius of ‘the concentric' gear rg
. 'purposes, it may ‘not be necessary to pro- 60 and the minimum radius is equal to the .
vide 'a direct drive on the high speed, but | radius of the conoentric gear 67.- The maxi-
such alterations ave within the scope of my | mum radius of the concentric gear 66 is-
© invention since the primary object 18 fo pro- equal to the radius of the. concerntric gear 67
_1s vide variable. speed motion -transmitting | and the minimum radius is- equal to the go
. miechanism: TR TPt S radius of the concentric gear 68. " Therefore
The gearing here shown - is inclosed -in a rtain of the teeth of the eccentric gears
uitable gesr case b, in.which is journaled- substantially coincide with certain of the .
* "one end of & driving shaft 6. The shaft 6 | tecth of the next larger and smaller con-
. g extends -within the .essl --and erranged | tiguous: concentric_gears: .. To reduce’ the gg
+."thereon i8 s geir 7 whicl red ml 3 's‘geed of the shaft 14 it is necessary to move .
in place by means of s set scre pagsing | the gear 24 from‘engagement with-the gear -
through tga ‘bub 9 of the gear. A collar 9° | €0 into ‘engagement with the smaller-gears
. is fastened to the shaft ontside of the cas- | of the speed changing series A, and itisat =
. g5 ing and in conjunction. with the hab' 9 of | these" coincidi_\rﬁl-teeth portions -that - the go

. - the gear 7 prevents ,~1gc;;§imdinal movement | shifting takes place. R
- of the shaft 6. Mounted in the upper por- For the sake.of clearness, T have indicated
tion of the casing, in. suitable bearings, is a | the coinciding teeth of contiguous gears by

. shaft 20 which is secured against endwise [the characters ¢, ¢, ¢*, ¢*, and shall term
30 .movement by means, of: the collars 90’ and | these portions the “shifting paths.” ~The g5
o207 securedto the opposite ends of the | gearing parts, as shown in Fig. 1, are in" . -
. ‘shaft. . Fixed on the shaft 20.in position to | position for the gear 24 to ghift along: the .

mesh with the gesr 7 is a geer 80, ~The gear- puth.ct to the eccentric gear 65, Since the.

. 80 is shown.equal in site ‘to the.gesr 7, but: object of shifting is to get from the large

| 35 may, when it is deeired to secure & greater | gear 80 to the smaller gear 67 the eccentric jpn

Juction -or increass of spesd, bé of any | gear 65 js-merely a step between the two, -
- ‘other desired size. I .slso provide a series | and b& ceeping the gear 24 in'engagement
* of speed changing gears A on the shaft 20 | with the gear 65°it will ipon half a revelu-
for codperation with a gear ‘94 mounted | tion of the shaft 20 be in a position to shift - -

* 40 upon s shaft 14 arranged in the casing be- along the path ¢* into engagement with the 105
-low the shaft 20, It will be seen, there- concentric' geor 67. It is obvious, there-
fore, that the movement of the driving shaft | fcre, that the gear 24, in order to -pass

6 will cause & like movement of the shaft 20, | through ‘the gear- 65 to the gear 6T, re-

110

‘80 . The, gear ‘o4 id

and that the speed of the shaft 14 will de- | quired not only longitudinal movement, but
. ahaft 14. The driven shaft 14 is rotatably | to prevent clashing between the gears of
e , in: order that the.noise incident to the gear '
50 in the bearing 22 of the frame 1 g “th
o aring may be reduced to a minimum.

The sleeve. 18 ‘is splined to the shaft 14 at preventing longitudinal movement of the
55 at its ‘outer end # male clutch’ member 487 | or confinies of oné of the s‘hifting,_patl;g; 6
- of eon lmg%hesepart,swallbe described in | shaft" carrying. the gear series A. Th

sleeve 25 having:. | and 64, and I prefer to mount these cams as; - _-:f

" "45 pend upon which of the- ;Eeéﬂ changing | also vertical movement.
mounted in g vertically movable frame 19, | the ‘gear series A and the master gear 24
“ other ‘end: being -journaled  in-a ‘sleeve 13 mi
- ‘for-engagement With the female clutch mem- | ¢, ¢}, ¢* of ¢*. This same mechanism also
‘detail herei mechanism  comprises concentric - cams 61
" sleeve 95 having a squared opening 26 to | anc . mt these ¢
- s recewe‘the:_squgged- ertion 27 of the driven shown upon the shaft 20 contiguous to; the:

gears meshes with the gear “on the driven| It is one of the objects of m}; invention
one end 23 thereof being directly mounted i :
| operation and also the strains upon- the 115
- whieh in.turh is mqunmd'.m the bearing 31. | this purpose 1 provide unique mechanisin
15, for longitudingl movement, and carries | gear 24, except.when it is ‘within the zone - v
. ber 10 carried by.the gear. 7. - The manner | serves to move the dx‘ivenghaf_ttow,ard]t'}:lfe ‘
re ith & | and 62 interspaced with eccentric. gears 68
- -ghaft. The’ inder of thE interit gear series A.  The shaft 20 dlso serves.as’

 sleeve is cyline rical, ‘as indicated at 28, I }'a cam and the other cama.aye ¢qual in num-
65 is-obvious that when the parts are in the | ber an&\wdthm\thegawmas,Aaclw .
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_sive of the wide gear 60, and the outermost

-cam 64 is equal in ‘eccentricity to the ec-’

- centric' gear 65, and the eccentric cam 63.is

10

15

20

25

equal in eccentricity to the eccentric gear
66. 'Codperating with. these cams is a yoke
38 which is loosely mounted dpon the shaft
‘14 by 'means of the hub portion 85 contain-
ing a'socketed portion 34 in which the sleeve
25 is rotatably held: The sleeve 25 is pro-

vided with ‘an annular groove 37 and into |

this groove pins 36 carried by the hub 35
enter, thereby pérmitting rotation of the

sleeve: 25 .within the yoke hub 35, but pre- |

venting ~ longitudinal . separation; hence

when longitudinal movement is imparted to
the gear- 24' (by means to be- described in.

detail - :hereinafter) the yoke 88 moves
with it. o : »

As is best shown in Fig. 4, the yoke 38
comprises two upwardly and outwardly ex-
tending arms 39 merging into verticgl side
portions 40 and 41 which extend substan-
tially: to the upper side of the shaft 20, con-
necting the upper ends of the side portions
40 and 41 ang resting  upon the shaft 20 is

a tie or cross bar 42. I prefer to bind the

cross bar 42 yieldingly to the remainder of

the yoke and for this purpose perforate the'

" bar and aline the perforations thereof with

80

85

holes provided in the lug portions 48 and 47
of the yoke. I pass rods 44 through these
registering ‘holes and upon, the upper por-
tions of the rods provide nuts 45. Each of
the rods 44 is provided with a stop collar 48
ard between the stop collar and the under

./tide of the lugs 43, I interpose compression
- springs 49.of sufficient strength normally to

40

hold -the ‘cross bar 42 firmly in position -at
the upper end of the yoke and thereby to

maintain -the shaft 14 in.proper working"
. position. - : B -

~ “Asbéfore stated, the frame 19 is ve;-.ti(::ljly

~glidable in cut-out portions 52 in the walls

1]

50

85

60

~ 1ts maxinium to its minimum radins. When .

.of the casing, longitudinal movement of the .

frame 19 -being prevented by means-of the
bars 57 secure

this manner the shaft 14 -is positively
ided in-its moveinent to and from the
aft 20. o o :

1. The gear is moved longitudinally

on the-shaft 14 into position under the:gear -
65, and this nmievemeént brings the cross bar |

42 of the yoke into contact with. thercam 54

‘As the shaft 20 rotates, the cam 64, through
.the medium:of the yolre 38, raises tlre shaft

14 -and thereby, constantly. maintains the

proper " codperating  pusition - between .the

gears 24°and" 65,.as the gear 65 turns from

- the ‘'shaft 20 is rotatéd a half revolution the

65

goar'path ¢* will be in position over certain
of the teeth of the gear 24, and at-the xame

\

-to the concentric

.along the shifting paths-¢*, 1

ed to the ends. of the frame 19
-and engaging the walls of the casing. In'|

To illustrate the shifting opération d_f the
'-fve.ai"s, let-us. consider the parts shown in.|
ig.

nally on the shaft 14,. T
-prises a shaft 71 longitadinally movable in

instant the cam path ¢ will be positioned

under the cross bar 42 During the half

revolution of the shaft 20, the.gear 24 is pre-
vented  from longitudinal movement :in
either direction by virtue of the fact that
the cross bar 42 engages the face 62’ of the

“cam 62, and the gear 24 engages the face

€07 of the gear 60. When, however, the cam
patii ¢’ presents itself, the gear 24 may be

moved-along the gear path'¢® into engage-~
ment with the concentric gear 67. There is~

,7‘} :

75

no danger of moving the gear 24 off the gear .*+~
67 because the cross bar 42 limits ‘the move- o
ment to the width of a gear abutting :the *

face 637 of the éam 63. The gear 24 will 5

be held in the proper working engageinent
with the concentric gear 67 because theyoke

“will ride upon .the concentric cam 62 until

longitudinal movement is again imparted to
the gear 24.. In the'sgine manner the gear

80

85

24 can be moved throngh eccentric gear 67.

g'e'uri.;_(ﬂ& ‘to"causé a further
reduction in’speed of the driven shaft 14,
and conversely. the gear 24 can be moved
o ¢ty and ‘¢ in

ovder “to increase the. speed-

90

| L ”of ‘the driven "~ "~
“shaft. The shifting paths ¢';.¢? ¢ and e+ -
“taken togéther form a-continupus shifting -

path through all of the gears. Tt should-be * :

noted that when the gear 24 is moved from'
the smallest of the gear series to the largest -

that-the eccentric gears; as well dg-forming -

a step bietween the concentric gears on each
side thereof, also serve to repel the driven
shaft 14 from the shaft 20,- ~ - - " =

B is desirable to gnide the yoke 38 in its
vertical movement in order to maiitain its
central contact with the cams and fér this

160

purpose I prefer to slot the arm 41, as indi- - -

cated at 50, and pass therethrough a loosely
fitting guide rod 51 which is suitably mount-
ed in the casing. By the unique mechanism
described, I am able to maintain the spaced
relation of the shafts 14 and 20'to catise the
gear 24 on the driven shaft and the gears of

“the change speed series to work in the true

pitch relation. This I consider an extremely

Ft'is obvious alse that since the master gear
1s never withdrawn from' the speed chang-
ing gears in passing from higlrl)est to low-
est, speed or vice .versa that there will be

105 _

1o

‘Amportant feature of my gearing, since it
Jprevents undue grinding of the gesrs, re- -
-duces, the noise. incidént to gear transmis-
sxion, and per:-its the use of true gear teeth.

115

120

little strain imposed upon the mechanismin -
overcoming the inertia of the driven shaft °

‘when increasing or decreasing the speed
thereof, .. ... ...
I shall now ;describe. the anechanism for’

125

moying the gear 24 and yoke 38 longitudi-

the casing 5. Mounted pon the shaft 71 by
means of a hub 301s an arm 29." Theih‘ub 30

is mechanism com-

130
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is free to rock on the shaft 71 but is pre-
. vented from longitudinal movement thereon
. by stop collars 69 and 70. The arm 29 has
a forked end 31 which. straddles the sleeve
25 entering between the flange 33 arid the
gear 24.@ A portion 75 of the shaft 71 ex-
tends’ without the casing, and is pivotally
attached to a lever 77 by means of n slot
and pin connection 77" indicated by dotted
lines in Fig. 1, fulecrumed at 78.. By throw-'
ing the lever 77 froim its full line position,
shown in Fig. 1; to the dotted position, the |
ear 24 may be moved longitudinally on the
- shaft 14 from the gear 60 to the gear 68
‘18 This is obvious since the shaft 71 is given
*a longitudinal movement and.the arm 29
moving therewith shifts the gear. When a
higher speed than that attained by driving
. from the gear 60 through the gear 24 is de-
20 sired T'move the lever 77 in the direction of
.. . the arrow H {(Fig. 1) thereby causing the
.. gear 24 to shift along the gear 60 to the po-
- sition shown 'in-dotted lines.- This move-/
" ment also moves the yoké 38 longitudinally
- 26 of the shaft causing the hub 35 thereof to
‘ push the sleeve 18 carrying the male clutch
. member. 13’ over into engagement with the
female*clutch member 10, as indicated by
the dotted lines in Fig. 1. By this move-
ment the gear 24 is moyed off ‘the squared
portion 27 of the driven shaft and thersby
rotates idly, and the shaft-1# ig-dfiven di- |
rectly through' the: clutch parts -from :the
- shaft € by virtue of the ¥act that the iem-
ber 13 is splined to the shaft 14 ngindicated
at 15. In orderito-withdraw the male clutch
. from the female clutch, when the gear 24
“'and yoke 88 are withdrawii; I provide & leaf’
-+ gpring 17 which erters a groove 16 in the
40 sleeve 18, o et
~ " 'When the shaft 14 is driven thiough the

10

30

‘88

gears 60 and 24 the speed of the shaft 14 |

. very mearly approsches the speed of the
- driving shaft 6, and there is therefore little
45_clashing of the-clutch: parts as they move:
+ .. 'into’ operative position. - .. ' o
* - The objects outlined in'the opening of the
. specification are attained by the structwre:
. ‘nerein shown-and deseribed, but since. T am
80; able to conceive of othér struetures whereby |
- the substantial objects may also be attained,
.- and since others skilled in-the art will also
.- perceive various' modified structures; I .do
-~ not limit myself to' the specific. structnre
" 58 herein shown' and -described. = -
' I claim: I A AR
- 1. In means for tfansmitting motion, the
-combination of a driving shaft, a driven
shaft, an intetposed countershaft, a constant
speed gearing connection between the driv-
ing and counter .shafts;, and a changeable
speed-gearing: connection between ‘the coun-
tershaft-and the driven shaft, consisting of
a number of eccentric and concéntric gears

680

. 85 alternately arranged on the counter-shaft, !

18,886,

and a concentric gear on the driven shaft,
substantially as described. I

2. In-means for transmitting fnmimi’, the .-

combination of a ‘driving shaft, a driven

.shaft, an interposed countershaft, a direct

chitch-connection between the driving and

70 0.

driven shafts, a gearing’ conneetion between

the driving ~and. counter-shafts, and a

changeable speed gearing: connection :be- .
‘tween the counter and driven shafts, cori-
sisting of alternately arranged eccentric
.and concentric gears mounted on -the coun-
-tershaft, and a- movably mounted and co-

operating gear mounted ‘onthe driven shaft.
: 8. In means. for transmitting motion; the
combination of a driving 'shaft, a driven
shaft, and ‘an interposed countershaft, the
driving and drivenshaftsbeing in alinement,
clutch mechanism for directly connecting the -

'driving and driven shafts for imparting the
‘maxirmum speed to-the driven shaft, a gear-’

ing connection between the driving shaft
and -the countershaft, and a changeable
speed gearing connection between- the
counter and driven shafts, consisting of a
plurality of eccentric -and corcentric gears

alternately arranged on the counter-shaft,

and a concentric gear on the driven shaft.

-4; In means for transmitting motion, the
combination with a driving shaft, a driven
shaft, an interposed countershaft, the driv-
ing and driven shafts being in alinement,

cluteh - mechanism  directly. connecting. the
driving and driven shafts, to impart to the
“latter the maximum speed, a gearing con-

nection between the driving and counter

.11 N

85

90

95

100

shafts, changeable speed-gearing methanism .-

cotisisting of alternately ‘arranged -concen-

tric. and eccentric gears mounted on the -

-countershaft, and a codperating-gearmount-
‘ed on the driven shaft. Lo

5. In means for transmitting motion, the

shaft and a-counter shaft, the driving and
driven shafts being in axial alinement, a

. detachable clutch - connection between . "¢
" driving. and. driven shafts for maxim.in
‘speed, a constant gearing connection be- -
tween the driving and counter shafts, -and .-
‘& changeable speed gearing connection be-
“tween the counter and :driven shafts, con-

sisting: of a number of eccentric and concen-
tric gears, alternately arranged:-on the
countershaft and a concentric, cobperating
gear on the driven shaft. = 7

6. The combination of

constant speed gearing connection' between

-the . driving ‘and counter shafts, and a

changeable . speed :gearing connection’ be-
tween the counter and driven shafts, includ-

106

‘combination of a- driving shaft, a. driven

110

115

AR 120
‘a_drivige shaft, & .

| driven’ shaft, an interposed countershaft, a

125

ing ‘a number of eéccentric and concentric. = -

shaft, the latter.being movable toward and -

‘geats alternately arranged .on the counter: -
-shaft,-and a concentric. geir o’ the driven

180

76
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away- from the counter shaft and an oper-

_“ative  connection between- the driven and

. countershafts.

7. The comblnatlon of a drlvma ‘shiaft, a
A’,sl‘drlven shaft ‘an interposed counter shaft, )

" constant speed-gearing ¢onneétion between
. the driving and couﬁtemhafts, and a-change-

: able ‘speed- -gearing connection . between the
. counter and driven shafts, including a num-.
" 10 ber of eccentric and concentric gears alter- -

* nately arranged on the counter shaft, and a
. concentric’ geat on ‘the  driven shaft the
.lattér being’ movahle toward and away from’
_ the counter shaft, a yoke connecting the
1 driven and cmmtvr shafts and having a bar
nmmaHV eiigaging the counter bhﬂft the
yoke and the gear ot the driven shaft bemlr
“ slidable “on the driven shaft, eccentric and
cohcentric u)l](u% & fgo of varying diameters
afranged alternately on the counter shaft’
o1 ugu]ahn«r the travel of the gear in-a
'101101t11dm‘1] direciiort on the duven shaft.
8. The combination of a dri iving shaft,:a
. dI Wen shaft; an interposed counter: slntt, a.
constant spead- -gearing ‘connection between
the driving | aad. dounter shafts, and a
" changeable speed-gerriig  connection  be- .
tween the counter and driven shafts, includ-
“ing ‘a number of atcentric and concentric |
frears f\lre‘rnntcl arranged: on the. counter:
‘sha ' “meentric gedr slidably mount-
n shaft, whereby it. may be
o valy into mesh m’rh aﬂ the-

‘.':(redr of ‘the cmmiﬂr'qhqft ‘

97 The comly ol adriving shaft A’
* driven shadl, rposed cotinter’ aha;ft, a
§ con‘sffm rigg” comnection between
L Cdnd counfermaftm did a
chanfrc‘tble g Ped gearing - connection’ be-
,"tween the counte “and driven shafts, includ-

" ing - a. bumber”of eccentric and concentric .
gears, alternately arranged ‘on the counter-
! "‘;haft the cccentric gear: between any two

N_(,OIICGJlfI‘l(, gears having its maximum radius
_equal to the radins of the concentric gear on
-6ne side, while its wininmi radius 18 equal
'to ‘that of ‘the concentric gear on the other |
.gide, and a_concentric gear on the driven
© "shaft, the latter heing movable toward and
50,aw¢v Jrom-the comite sh‘lft, and the gear

“on the driven shaft baing slidably rm\mted :
\,whereby it'may be broug 1t suceessively into
meth 'with all the gears on the countepshiaft:

. 10..The co’mhnmtlon -of a driving dhaft, a.
".56. driven shaft, an 1nterposed counter shaft,a
" number of m‘mx of -yarying diameter: fast’
on: the rter shaft, the snid gears com--
hmsm ' and mterposedk
+ Tadins of an
the radius.
svhile the
» radius 'of
he 0*%;97‘ side, the

5 concentric O'ear on

'muntev' shaft also. being equipped with'a
number of eocentrlc fmd concentru collars,

18

- gedr on the driven. shaft- Wlth the gears

g

correspondmg with the. number of gears, a

yoke . connecting “the driven .and . counter .

shafts and having a bar engaging the coun-
“ter shaft, the: concentrlc collars being inter-
posed between the eccentric = collars, . the

radius of each concentric. collar being equ(ml-

to the maximum radius of the eccentric col-

70

lar on one side and-the minimum. radids of

“the. eccentric collar on the other side, the

‘minimurn radius of the smallest eccentric -

collar being equal to that.of the radius of
the shaft, o concentric gear slidably. mount-
ed on-the dtiven shaft, one of the two shafts
¢onnécted by the yoke hemcr movable toward
and away from the:other shaft in order to

80

bring the géar .of tHe driver qhaft sucees- .

su’ely into mesh. with
counter shaft.. . »"-
11. In means for transm;tnng mohon, the
combmahon of a driving sh aft, & driven
_shaft, an interposed’counter shaft, a con-
 stant, speed gearing connection buween the
drlvm(r -and counter shafts, a changeable
speed—vearmg connection etween the coun-
ter and driven shafts, incinding a number
of concentric and eccentric ge‘u,s monnted on
the counter shaft, the eccentriv, gehfs being
‘interposed between the concentric: \ pears, the
maximum radivg of any eccentric.gear bemfr
‘equal to the radius of the, 1:11‘0'e1' adj acent
concentric gear, .vhile ‘the minimun 1g%adms
of any eccentric gear is equal to tH&%adius
of - the smaller. adjacent .concentric gear, a
concentric gear mounted on the driven shaft,
- ‘¥oke-connecting the .driving. and, drlv‘en

11.0f the gears Gf the

-shafts, the yoke and gear being. mounted to
slide in unison. on. the dm\/ﬂn Rhaft wheteby

the géar-on the last namied shaftis adapted
to:be br(mght into -mesh_ s sively with
‘all:the gears of the counter shaft; the counter
'shaft also baving eccentric and “concentric
ccollars of varying dmmetm‘, and alternately
arranged, the Foke. being arranged to sue-
cessively engage the said ¢ olars straultane-
ously. with the successive engagement of !}hté
o
the counter shaft, the exwagement of the
yoke lxowever,"wlth the said collars being
1n- the reverse order. .~

19. The combination of 2 drwmg shaft, a
driven shaft,.an interposed counter shaft, a
constant s,peed -gearing connection between
the:- driving -and, counter shafts, and a
changeable - speed-geating connection be-
taveen the. counter and duven shafts,.one of
the last named shafts heing adapted to move

toward and: away from: the other the said

85
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speed-gearing connection comprising n wide

~concentric- gear fast' on the counter shaft, a
concentric (Ye‘lI‘ slidably mounted on
driven shaft ‘and ]x.wmrr its cogged periph-
ery of less width. than 4 h"lt of the wide gear
with which it meshes, there bewnu a number
of other concentric gears of varying diame-

ter an(l e('centrxc gears mterp%ed between'

the

130




—adh

the concentric gears, each eccentric gear hav-
Ing its maximum radius equal to 'the radius of

‘the larger a?ilacent concentric gear, and- its
~minimum radius equal to the radius of the
smaller adjacent concentric gear, there be-
in,
~collars mounted on the counter shaft, the -

a number of eccentric and concentric-

layger concentric collar being adjacent the
* sal

- 10

" concentric collar-bein
“mum radius of the adjacent eccentric col”

wide gear, the radius of the largest
equal to the maxi-

lar, while the minimum radius of the largest

+ eccentric collar is equal to the radius of the
_ smaller adjacent concentric collar, the small-

15

20

est eccentric collar having its maximum ra-
dius equal to the radius of the adjacent
concentric collar, while its minimum radius

is equal to that of the counter shaft, a yoke |

slidable on the driven shaft with the gear of

the said shaft, the said yoke connecting the

driven and counter ‘shafts and suiccessively

_engaging the eccentric and. concentric col- .

. lars as the gear on the driven shaft suc-

25

"cessively engages the gears on. the counter
shaft, substantially as described, S

13. A variable speed gear mechanism

comprising a_frame or casing,.in combina-
. 3 =2

30

" having a continuons shi

tion with one shaft having fixed bearings
in'said casing, a second shaft movably held-

in said casing, one of said shafts for receiv- |.
ing the power of a motor and to be driven’

thereby, speed changing gears on said shafts

- ing several steps, complementary cams, and

35
40

45

. gears-of the fixed and mavable shafts.:

"2 member yoking the two shafts together
and coacting with said complementary. cams -

to cause the movable shaft to approach the
shaft baving fixed bearings in Hharmony
with the steps of the speed changing gears
as relative. movement is imparted “to. the

.-14. A variable speed gearing or trafismis-
sion mechanism ~comprising two' sctive
shafts, one serving as a driving shaft and

the other as a driven shaft, speed changing

gears  operatively connecting -said shafts,
complementary cams, and a member yoking

‘the ‘two shafts and cobperating . with said

“¢complementary cams to cause the shafts to

50

approach.in harmony with the steps of the
gears as relative movement is imparted to

~"the’ cob;i)era;ting ‘gears causing the change

- of spee , : -
15. A variable speed gearing or transmis- |

65

80

65

sion mechanism, comprising’ two active
shafts, one serving as a driving shaft and
the other s a driven shaft, speed changing
gears operatively connecting said shafis,
complementary cams, and a member yoking
the two shafts together, means for impart-
ing. relative movement to the codperating

speed changing gears, said ‘member yoking
‘the two shafts together coactin

. with said
complementury cams to cause-the shafts to
approach each other in harmony with the

ting path compris-
‘shafts having fixed beari

. prevent . accidental

13,686 -

steps of the speed changing= "geé.rs'as the
relative movement is imparted to the speed .

changing gears. -~ - - . .
~16:. A variable speed gearing or trans-
mission mechanism, comprising two active

shafts, one serving ag a driving shaft and:
the other as the driven shaft, a pyramid of .

concentric gears interspaced with eceentric

gears on one of said shafts, and a gear on the
other shaft coiiﬁ)erating with said pyramid
of gears, complementary cams, a member

yoking the two shafts together and coacting

with said complementary cams to cause the.
shafts to approach one another in harmony

with the steps of the gears as relative move-
ment is imparted to the ,
cobperating gear of the other shaft.

ar pyramid and.

70
75

80 .

17, A,  variable speed gearing or trans-

misgion. mechanism ¢omprising two active
shafts, one serving asa driving shaft-and the-
-other asthe driven shaft, speed changing
‘gears operatively  connecting- said shafts, -
.complementary cams and a-member

the two shafts and coacting with sai
plementary ‘cams to cause the shafts to ap-

Yo

85

90’

proach and separate as the relative move- .

.ment is imparted to the codperating gears
-causing the speéd;cha.nfe,_and safety cushion-
oke.” :

ing meang for said:
18, ‘A variable -

“shafts, one servmﬁrns a driving shaft and

the other ag the driven shaft, one of said
,.and the.other

being movably held, speed changing gears

on one of said shafts, and a single gear on
‘the -other of said shafts coacting with the

speed changing gears, complementary cams

on one of said shafts, 8 'yoke carried by oneof -

said shafts and corcting with said comple-

.mentary cams to .cause the movable shaft.

yoke, _ C
; a%_eed',ge.aying -or trans-
_mxsswn'mechamgm, comprising two active’

96
100

105

1o approach the fixed shaft in harmony with -

single gear ig shifted. - - .
19. A variabléspeed. gearing or trans-

the steps of the speed changing gears s the -
fe chunging ars o e

' mission mechanism, comprising two active

shafts, one sérving as a driving shaft and
the other as'a drivep shaft, speed changing
gears_operatively connecting said shafts,
complementary cams, ind & member yoking
the two shafis together, said yoking member
vcoucti_ni with _the complementary cams to
cpuse t

with the steps of the speed changing gears

as relative movement is imparted to the

gears of the two shafts, the said ycke, cams
and speed changing gears codperating to
relative’ longi_t,urfinal
movement of the gears. . -

. 20. In s transmission gearing the ‘com_-' '
bination of & rotatably fixed shaft, o shaft

movable to and from ‘said shaft, changeable

‘speed gearing connection between the shafts,

means yoking the shafts together and caus-

‘ing the mova/ le shaft to approach the fixed

Voo

i)

RE s

110

116

e shafts to approach in- harmony

120
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chaft, said changeable speed gearing formed
to impel the movable Shaft From the fixed
shaft during certain of the speed changing
periods.

91. In changeable speed transmission
gearing the combination of a frame, a shaft
rotatably held in fixed bearings in the frame,
a shaft movable to and from the fixed shaft,
the speed changing gears operatively con-
necting the shafts, complementary cams,
mechanism yoking the shafts together and
coacting with said cams to canse the mov-
able shaft to approach the fixed shaft, said
speed changing gears formed to repel the
movable shaft during certain of the speed
changing operations. :

99, In transmission gearing the combina-
tion of a frame, a shaft held in fixed bear-
ings in said frame, a shaft movable toward
and away from the fixed shaft, speed chang-
ing gears of varying sizes operatively con-
necting said shafts, complementary €ams,
a meunber yoking the two shafts together
and coacting with said complementary cams
to cause the movable shatt to approach the
fixed shaft in harmony with the sieps of .
the speed changing gears, said speed chang-
ing genrs formed to mpel the movable shatt |
from the fixed shaft as relative m_o‘ven‘xent\

i
\

|
‘l

of the gears from the smaller to the larger
takes place. o

53 n transmission gearing the combina-
sion of a frame, a shafi rotatably held in
fxed beavings in said {rame, 8 shafh rota- |

Ltk

br 4

fably held in a bearing movable toward and
away from the fixed shaft, changeable speed
gearing operatively connecting the shalts,
complementary cams, & member yoking the
shafts together and coacting with said com-
plementary cams to cause the movable shaft
to approach the fixed shaft and permitting
the gearing lo_cause the separation of the
shafts at certain of the speed changing in-
tervals, and mechanism for guiding the
movable shaft in its movement to and from
the fized shaft.

94. Tn mechanism for transmitting motion,
the combination of a frame, a shatt rotatably
held in fixed bearings therein, & ghaft mov-
able toward snd away from the fxed shaifl,
a pyramid of speed changing gears mounted
on one of the shafts, a single gear mounted
on the other shaft and meshing with the
pyramid of gears, said pyramidcomprising a
namber of concentric gears interspaced with
cccentric gears, complementary cams aly
+anged on one of said shaftsand consisting of
concentric cams interspaced with eccentric
coms, o member yoking the shafis together
and coacting with said cams to move the
movable shaft toward -the fixed shaft and
permitéing the eccentric gears to push the
movable shaft during certain of the speed
changing perieds.

T IIARRY BEAUREGARD ROSS.

Witnesses: .

© . TL Bemw NORTHROP,

s, H. Broox. . ’
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