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To ull whom it may concern:

Be it known that I; Arexaxper T. Brown,
of Syracuse, in the county of Onondaga and
State of New York, have invented a certain
new and useful Gearing, of which the fol-
lowing is a specification,

My invention has for its object the pro-
duction of a gearing which is applicable for
use in motor-vehicles and other apparatus to
effect changes of speed, and is particularly
simple in construction and highly efficient
in use; and to this end, it consists in the
combinations and constructions hereinafter
set forth and claimed.

In describing this invention, reference is
hnd to the accompanying drawing in which

like characters designate correspending parts

in all the views.

Figure 1 is & sectional view, partly in
elevation, of iy %'earing. TFig. 2 1s a frag-
mentary view of a portion of: the case
Figs. 3 and 4 are sectional views on lines
A—A and B—B, Fig. 1. Fig. 5 is a frag-
mentary view illustrating the means for
selecting and shifting any one of the revolu-
ble members or gears, the contignous part of
the frame of 'a motor-vehicle being also
shown. Fig. 8 in an isometric view of the
detached guide - member illustrated in Fig.
5. Fig. T is an end elevation, partly in
section, of the parts seen in Fig. 5. Fig. 8
is a detail view of one of the forks, and a
part of the bearing portion of the other
fork. Fig. 9 is a longitudinal sectional view
of one of the guide-rods for the-forks. Fig.
10 is a sectional view on line C—C, Fig. 8.

This gearing eomprises generally a rotary
element, a plurality of revoluble members,
as gears, shiftable independently. of each
other into and out of connection with the
rotary element, and means for selecting and

- shifting any one of the revoluble members.

45

60

In the illustrated embodiment of my in-

vention, 1 is & case. provided with a remov-
able top or cover, and 2,’3 and 4 are rotary
shafts journaled in the case, and provided
with suitable revoluble members, as gears
5, 6, 7, 8, 9, 10 and 11, the shafts 2 and 3
being disposed in axial alinement, and the

shaft 4 being arranged parallel to the shafts

2 and'8. One end of the shaft 2 is arranged
within the case 1 and is formed of angular
cross-section, and the contiguous end of the
shaft 8 is journaled in a lengthwise socket

12 in the shaft 2. The opposite ends of the
shafts 3 and 2 project beyond the case 1 and
are supported by suitable bearings carried
by eaps 13 and 14 screwing into openings 15
and 16 in oppesing walls 17 and 18 of the
ease.  The shaft 4 Is'arranged entirely with-
tn the case 1 and is journaled at its ends in
bearings carried by caps 19 and 20 screwin

into openings 21 and 22 in the walls 17 an

14. Opposing portions of the caps carried
by cach of the walls 17 and 18 are formed
with entouts 23 which receive a cylindrical
part 24 of a locking member 25 screwing
into, or otherwise removably fixed to, said
wall, and consequently, sald caps are pre-

[ vented from undue detachment.

The bearings of the caps 13, 14, 19 and 20
for the shafts 2, 3 and 4 form no part of my
present invention, and hence it is thought
unnecessary to describe the same herein.

The revoluble members 5 and 6 slide axi-
ally on the end of angular cross-section of
the shaft 2. These members 5 and 6 are of
dissimilar diameter, the one § of smaller size
being nearer the wall 17. Opposing sides of
the members 5 and 6 are formed with hubs
provided with annular grooves 26 and 27,
and the opposite side of the member 5 is
provided with a clutch-face 28. The mem-
ber 7 is of smaller size than the member 5,
is interposed between the end of the shaft 2

and the wall 17, is provided with a clutch-

face 29 for coacting with the clutch-face 28
on the revoluble member 5, and is fixed to
the shaft 3 by suitable locking means, as
rivets 30, (shown by dotted lines in Fig. 1)
which enter grooves 31 extending lengthwise
of the shaft 8 in the inner face of the mem-
ber 7 and in the periphery of the contiguous
portion of the shaét 3. ,

As clearly seen in Fig. 1, the revoluble
member 8 1s constantly engaged with the
member 7, and is suitably fixed to the shaft
4, as by rivets 32, arranged within grooves
formed in the opposing surfaces of the mem-

“ber 8 and the shaft 4 and extending length-

wise of the axis of said shaft. The revoluble
members 9 and 10, which are of less diame-
ter- than the member 8, coact, respectively,
with the members § and 6, and are mounted
upon an enlargement 33 of the shaft 4 and
bear against opposite sides ofa “sectional
washer 34, Figs. 1 and 4, which is seated in
a circular groove 35 formed in the enlarge-
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ment 33 between the ends thereof. Rivets
36 are arranged in grooves 37 extending
lengthwise of the enlargement 33 from op-
posite sides of the circular groove 35, and
in corresponding grooves formed in the in-
ternal faces of the members 9 and 10 and
registering with the grooves 87.  The rev-
oluble member 11 is of less diameter than
the members 9 and 10, is integral with the
shaft 4, and is formed of less diameter than
the openin% 22 for permitting endwise
movement of said shaft 4 whenassembling or
removing the same. Said member 11 con-
stantly meshes with an intermediate revolu-
ble member 38, Fig. 3, suitably journaled
within the case 1 and adapted to be engaged
by the member 6.

The shaft 4, and the revoluble members 8,
9, 10, 11 and 38 form a rotary power-trans-
mitting element, and the members 5 and 6
are shiftable independently of each other
into and out of connection with. such ele-
ment. Although the illustrated construc-
tion and arrangement of said element and
shiftable 1‘evolu%le members are particularly
suitable for use with the remaining parts of
my gearing, it will be understood by those
skilled in the art that any other suitable ro-
tary element and shiftable revoluble mem-
bers may be used in said gearing. .

The means for selecting and shifting any
one of the revoluble members 5 and 6 pref-

erably comiprises a plurality of guide-rods,

39 and 40, suitably fixed within the case 1
forks 41 and 42 having elongated cylindrica
bearing portions or hubs slidable on the rods
39 and 40, and also having portions thereof
mounted respectively in the grooves 26 and
27 of the revoluble members 5 and 6, a rock-
shaft 43 extending through the wall of the
case 1, means for connecting the rock-shaft
43 alternately to the forks 41 and 42, and
for controlling the movement of the rock-
shaft, and operating means for moving said
rock-shaft axially, and for rocking the same
about its axis.

In the Ereferable construction of my in-
vention, the guide-rods 39 and 40 are pro-
vided with a plurality of indentations 44,
Fiﬁ. 9, arranged one in advance of the other,
and the passages through the cylindrical
bearin
formed with lateral branches 45 containing
holding - members, as balls 46, and also
springs 47 tending to force the balls 46 into
the indentations 44. Said indentations 44 and
holding - members 46 facilitate the desired
positioning of the forks 41 and 42 and pre-
vent lateral displacement of said forks. Op-
gosing surfaces of the bearing portions or

ubs of the forks 41 and 42 are provided
with engaging means, as sockets 48, prefer-
a.bllv{r spaced apart from each other, the
socket on one fork being arranged opposite

to the socket on the other fork, when the

portions of the forks 41 and 42 are

209,084

revoluble members 5 and 6 are in their neu-
tral position, and the opposing sides, and

upper ends, of both sockets being open.

The nieans for connecting the rock-shaft
43 to the forks 41 and 42, and for contral-
ling the movement of said rock-shaft con-
sists, in the llustrated construction of my
invention, of a rocking-nrm 49 and a gnide-
member 50.  Said arm 49 is fixed at one end
to the-rock-shaft 43, and is movable with
said rock-shaft and within the case 1. The
other end of the arm 49 moves freely in a
direction lengthwise of the rock-shaft 43
into and out of operative engagement with
the sockets 48 of the forks 41 and. 42, to se-
lect the predetermined fork, and also moves
in an arc in a direction disposed at an angle
to the first-mentioned movement, to shift the
selected fork., This arm 49 'is preferably
provided with a lateral extension &1 having
engaging surfaces 52 and 53 spaced apart
from each other, and here shown as formed
on opposite sides of a depending part of the
extension 51.. The guide-member 50, Fig. G,
is in the form of a segment and is provided
with a passage 54 which extends through the
top edge and the upper portions of the oppo-
site lengthwise faces of the segment substan-
tially midway between the ends thereof, and
is adapted to receive the lateral extension
51 of the arm 49. One of the lengthwise
faces of the guide-member 50 is provided
with surfaces 55 and 56 arranged iu the same
vertical plane, and at opposite sides of the
passage 54, and the other lengthwise face of
said member is provided with surfaces 57
and 58 spaced apart unequal distances from
the plane of the surfaces 55 and 56, and also

arranged at opposite sides of the passage 54.

One wall 59 of the passage 54 thus extends
laterally beyond the opposing wall 60 of
said passage. I do not, however, limit my
gearing to the arrangement of the surfaces
52, 58, 55, 56, 57 and 58 herein set forth, as
the same may, obviously, be modified more
or less without departing from the spirit of
my invention. _ D

In the use of my gearing, the lateral ex-
tension 51 is alined with the passage 54 when
the revoluble members & and 6 are in their
neutral position; the surface 52 of the ex-

tension 51 is respectively engaged with the :

surfaces 55 and 56 of the guide-member 50
when the revoluble member 5 is shifted to
effect high, -and intermediate, speeds; and
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the surface 53 of said extension is respectively

engaged with the surfaces. 57 and-58 of

sald guide-member when the revoluble mem-

ber 6 is shifted to effect low speed, and re-
verse motion. When the extension ‘51 is
moved along the surface 57 and alined with
the %assage 54 for shifting the revolyble
mem

fecting low speed, to its neutral pesitidn,
said extension, at the limit of such move-

er 8 from its position assumed 'in"r&ﬁ-"

126

13



10

15

20

25

30

35

40

45

50

55

60

65

909,984

ment, engages the wall 59 of the passage 54,
and is thereby prevented from further move-
ment lengthwise of the guide-member 50,
until first moved laterally out of engagement
with the wall 59. It is thas apparent thai
the wall 59 fucilitates the finding of the nen-
tral position of the arm 49 when the gear 6
is shifted from tts position assumed to effect
low speed, and also prevents the engagement
of the revoluble members ¢ and 11, effecting
reverse motion, until the arm 49 is moved
laterally out of engagement with the wall 39,

To those skilled in the art it will be ap-
parent that the guide-member 50 1s protected
from dust and dirt, is in ¢lose proximily to
the forks 41 and 42, and is subjected to
minimum wear, and that any distortion of
the frame does not affect the guiding or con-
trolling of the rock-shaft 43.

The operating means for the rock-shaft 43
consists of a lever 61 and a guide 62, the
lever 61 being provided with a channel 63
receiving an arm (4 projecting from the
rock-shaft 43, and being connected to said
rock-shaft by a pivot 63 extending crosswise
of the rock-shaft. The guide 62 is spaced
apart from the rock-shaft 43 above the
guide-member 50, extends in the same.gen-
eral direetion as the guide-member 50, is in-
dependent of said member 50.and is mount-
ed upon a suitable support, as an arm 66,
fixed to the frame 67 of the motor-vehicle,
and also serving as a support for one end
of the rock-shaft 43. This guide preferably
consists of bars spaced apart and arranged
at opposite sides of the lever 61 at a point
intermediate of the ends of said lever, the
surfaces of said bars glong which the lever
61 is movable being spacec% apart a uniform
distance throughout their length.

Tn the shifting of my gearing, the lever
A1 rocks upon the opposing surfaces of the
bars, forming the guide 62, as a fulerum, angd
thus moves the rock-shaft 43 axially for
forcing the arm 49 into engagemsnt with one
of the Torks 41 and 42, to select the predeter-
mined révoluble member which it is desired
to shift. The lever 61 then swings along
the gujde 62 about the axis of the rock-shaft
48, to shift the sdlected member. Reverse
movements of the lever 61 return the - se-
lected member to its neutral position and
disconnect the rock-shaft 43, cr rather the

“arm-49, from the fork previously coacting
th&% '
What Tclaim is:— '

i. In a geiring, a rotary element, a plu-
rality of r%?mlub%e members shiftable inde-
pendently of each other into and out of con-
nectbon with the rota
for. selecting and shifting any one of the
revaluble members, said means including a
single crank-arm common to all of said revo-

'lubfe members and a lever connected to the

crank-arm and movable in.one direction on

‘nection with the rotar

elemert, and means:

a

a Tuleram, to seleet the predetermined men-
ber, and movalle in another divection about
an axts spaced apart from the Hideram. to
shift the selected member. substantially as
and for the purpose described.

2. In a gearing, a rolavy element, a plo-
vality of vevoluble nwembers shiftablg inde-
pendently of each other into and out of con-
neetion with the rotury element, and means
for selecting and shifting any one of the
revoluble members, said meaus including
shifting devices having opposing. surfaces
thereof provided with engaging means, a
member commmon to all of the shifting de-
vices and  coacting with said engaging

menns respectively; a lever, and a pivotal

connection between said member and the le-
ver, said lever heing movable 1 one direc-
tion on n Tulerum spaced apart from tihe
pivotal connection for moving said pivotal
connection laterally, to select the predeter-
minved revoluble member, and said lever
being movable in another direction about an
axis. fo shift the selected member, substan-
tially as tnd for the purpese specified.

3. In a gearing, a rotary element, a pln-
rality of revoluble members shiftable inde-
pendently of each other into and out of con-
nection with the rotury element, and means
for selecting and shifting any one of the
vevoluble members, said means including a
guide, a lever movable relatively to the guide
in one direction to select the predetermined
member, and movable in another direction
along the guide about an axis spaced apart
from the guide, to shift the selected member,
and a second guide independent of the first-
mentioned guide and extending in the same
general direction as said first - mentioned
guide, the second guide controlling move-
ment of the lever relatively to the first-men-
tioned guide, substantially as and for the
purpose set forth.

4. In a gearing, o rotary element, a. plu-
rality of revoluble members shiftable inde-
pendently of each other into and out of con-
element, and means
for selecting and shifting any one of the
revoluble members, said means including a
lever, a guide coacting with the Jever inter-
mediate of the ends of{the lever, said lever
being movable on the guide as a fulcrum, to
select the predetermined member, and being
movable along the guide about an axis
spaced apart from the guide, to shift the se-
lected member, and a second guide beneath
the first-mentioned guide and extending in
the same general direction as said first-men-
tioned guide, the second guide controlling
mevement of the lever relatively to the first-
mentioned guide, substantially as and for
the purpose described. T

5. In a gearihg, a rotary element, a plu-
rality of revolubi members shiftable inde-
pendently of each other into and out of cap-
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nection with the rotary element, and means
for selecting and shifting any one of the rev-
otuble members, said means including a
guide composed of hars spaced apart, a le-
5 ver interposed between the bars, said lever
heing movable on the opposing surfaces of
the hars as a fulerum, to select the predeter-
mined member, and being movable along
saidd surfaces aboul an axis spaced apart
10 from the guide, to shift the selected member,
said surfaces extending lengthwise of the
bars and being spaced a uniform distance
apart thronghout their length, and means
independent of the guide for controllin
15 wovement of the lever relatively to saic
enide, substantially as and for the purpose
specified, ]
6. In a gearing, a rotary element, a plu-
rality of revoluble members shiftable inde-
20 pendeuntly of each other into and out of con-
nection with the rotary element, a case for
inclosing said element and members and
means for selecting and shifting any one of
the revoluble members, said means includ-
25 ing an axially-movable rock-shaft,”a mem-
Ler common to-all of said reveluble mem-
bers and movable in the case by the vock-
shaft, and means for moving the rock-shaft
axially, to select the predetermined revolu-
30 ble member, and for moving the rock-shaft
about its axis, to shift the selected member,
sibstantially as and for the purpose set
forth. ‘ .
7. In a gearing, a rotary element, a plural-
35 ity of revoluble members shiftable independ-
ently of each other into and out of connec-
tion with the rotary element, and means for
selecting and shifting any one of the revolu-
ble members, said means including an axi-
40 ally-movable rock-shaft; a member common
to all of said revoluble members and movable
by the rock-shaft, a lever connected to the
rock-shaft, a guide for the lever spaced apart
from the rock-shaft, the lever being mov-
45 able relatively to the guide for moving the
rock - shaft axially, to select the predeter-
mined revoluble member, and being movable
along the guide about an axis for oscillating
said rock-shaft, to shift the selected member,
“and fixed means coacting with said member
movable by the rock-shaft and thereby con-
trolling movement of the lever substantially
as and for the purpose described.
8. In a gearing, a rotary element, a plural-
55 ity of revoluble members shiftable independ-
ently of each other into and out of connec-
tion- with the rotary -element, a ease for in-
closing said element and members and means
for selecting and shifting any one of the
60 revoluble members, said means including an
axially - movable rock-shaft, projecting into
the case, 8 member common.to all of said rev-
oluble members and movable in the case by
the rock-shaft, a lever, a pivot connecting
65 the rock-shaft and the lever and extending

909,064

crosswise of the rock-shaft, and a fulcrum
for the lever spaced apart- from the rock-
shaft, the lever being movable on the ful-
crum for moving the rock-shaft axially, to
select the predetermined member, and being 74
movable about the axis of the rock-shaft for
oscillating said rock-shaft, to shift thé se-
lected member, substantially as and for the
purpose specified. -

9. In a gearing, a rotary element, £ plural- 75
ity of revoluble members shiftable independ-
ently of each other into and out of connec-
tion with the votary element, a case for in-
closing said element and members and means -
for selecting and shifting any one of the rev- g¢
oluble members, said means including an
axially-movable rock-shaft, projecting into
the case, 5 member within the case fixed to
the rock-shaft and common to all of said
revoluble members, a lever pivotally con- g5
nected to the rock-shaft, a gnide coacting
with the lever intermediate of the ends of the
lever, said lever being movable on the guide
as a fulerum for moving the rock-shaft axi-
ally, to select the pre(ﬁztermined revoluble g0
member, and being movable along the guide
about the axis of the rock-shaft for oscillating
said rock-shaft, to shift the selected member,
and means coacting with said member fixed
to the rock-shaft and thereby controlling 95
movement of the lever, substantially as and
for the purpose set forth. ‘

10. In a gearing, a rotary element, a plu--
rality of revoluble members shiftable inde-
pendenly of each other into and out of con- 100
nection with the rotary element, and means
for selecting and shifting any one of the rev-
oluble members, said mesans including an
operating lever, n movable part actuated by
the operating lever, and a fixed guide-mem- 105
Ler coacting with said movable part for con-
trolling the moveinent thereof, substantially
as and for the purpose described.

11. In a gearing, a rotary element, a plu-
rality of revoluble members shiftable inde- 110
pendenly of each other into and out of con-—"-
nection with the votary element, and means
for sclecting and shifting any one of the rev- .

_oluble members, said means. including an

operating lever, a part actuated by the oper- Tit
ating lever and, movable in two directions
disposed at an angle to each other, and a
fixed guide-member concting with said. part.
for controlling the movement theteof, sub<".
stantially as and for the purpose specified. © 120 -
12, Tn a gearing, o votary element, a plu-
rality of revolnble members shiftable inde- -
pendently of each other into and out of con-
neetion with the rotary element, a case for
inclosing snid element and members, and 128
means for sclecting and shifting any one of
the revohible memgers, said means including
a part movable. within the case, and a gnide-
member within the. case coacting with said

part for controlling the movement thereof, 13¢
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sithstantiatly as. and for the purpose set
Torth

. 13) In a gearing, a rotary element, a plu-
rality of revoluble members shiftable inde-
pendently of each other into and out of cou-

‘nection” with the rotary elemeni, w cace Jor

inclosing said element and eidbier. noc
means for selecting and shifting any oue ot
the revoluble members, said means including
a part movable within the ease in two divee.
tions disposed at an angle to each other, and
a gnide-member within the cuse coacting
with said part for controlling the movement
thereof, sulistantially as and for the purpose
described.

14. In. a gearing, a rotary element, a plu-
rality of revoluble members shiftable inde-

. pendently. of each other into and out of con-

20

nection with. the rotary element, a case for
mnelosing: said. element and members, and

+ means for selecting and shifting any one of

26+
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the ravoluble members, said means includ-
inga: part movable within the case and hav-
ing engaging surfaces spaced apart, and a
guide-member within the case having en-

aging surfaces on opposite faces for coact-
ing with the first-mentioned engaging. sur-
faces to control the movement. of said part,
the- guide-member being provided with a
)fa:ssage extending through said oppesite

ces thereof, substantially as and for the
purpose specified. '

15. In & gearing, a rotary element, a plu-
rality of revoluble members shiftable inde-
pendently of each other into qnd out of con-
nection. with:the rotary element, a case for
inclosing: said element and members, and
means fon selecting and shifting any one of
the- revoluble members, satd means includ-
ing a.part movable within the case and hav-
ing engaging surfaces spaced apart, and a

nide-member within the case having engag-
ing surfeces .on opposite faces for coacting

" with, the first-mentioned engaging surfaces
. to eontrol. tha movement of said part, the

gunide-member, being provided with a pas-
sage extending through said opposite faces
thereof, one wall of said passage extending
laterally beyond one of the engaging sur-
faces of the guide-member, substantially as
and fon the purpose set forth.

16. In.a gearing, a rotary element, a plu-
rality of revoluble members shiftable inde-
pendently of each other into and out of con-
nection with the rotary element, a case for
inclosing said element and members, and
means for selecting and shifting any one of
tha: revoluble members, said means ineclud-
ing. a part movable in reverse directions in
an arc and also axially, within the case, and
a gnide-member fixed within the case and
coacting: with said part for controlling the
movement thereof; substantially us and for
the purpese described.

17. In a gearing, a rotary element, a piu-

rality of revolnble members shiftable inde-
pendently of cach other into and aut of con-
nection with the rotary element, a case for
nclesing said element and wembers, and
weans for selecting and shifting any one of
the revoluble metubers, sald means nclading
n racking-part movable within the case and
having « lateral extension foruwd with en-
engine surfaces spaced apadt, and a gnide-
member Axeld within the case and having
engaging snifaces on appostte faces for co-
acting with the first-mentionml engaging
surfaces to coutral the movement ol sad
part, the guide-member being provided with
a passage extending fhrongh said opposite
faces thereof for recciving the lateral ex.
tenston of the rocking-part. one wall of said
passage extending lateraily hevowd one of
the engaging surfuces of the puide maeniber,
substanfially as and for the purpose speci-
fied.

18. In a gearing, a rotary clenent. 1 pla-
rality of reveluble members shiftable inde-
pendently of each other into and vuat of con-
nection with the rotary element, a ease for
inclosing sald element and members, sl
means for selecting and shifting anw one of
the revoluble members, said means inelud-
ing a rock-shaft. a part actwated by the rock-
shaft and movable within the case, operat-
ing means for the rock-shaft. and, o guide-
member within the case coucting with said
part for controlling the movement thereof,
substantially as and for the purpose set
forth.

19, In a gearing, a rotary element, a plo-
rality of revoluble members shiftable de-
pendently of each other tnto and out of com-
nection with the rotary clement, a ease for
inclosing said element and members, and
means for selecting and shifting any one of
the revoluble members, said means iuelud-
ing an axially-movable vock-shaft. a part
movable with the rock-shaft and withm the

case, a lever pivotally conunected to the ;

rock-shaft, a fulerum for the lever spaced
apart from the rvock-shaft, the lever being
movable on the fulerum for moving the
rock-shaft axially, to select the predeter-
mined mewber, and being movable abaout the
axis of the rock-shaft for osctllpune waid
rock-shaft, to shift the selecied menmber, and
a pguide-member within the case conciing
with said part movable with the rockeshalt
for controlling the movement thareof, sub-
stantially as and for the purpose deseribied,

20. In a gearing, a yotury element, a plu-
rality or revoluble members shiftable inde-
pendently of each other 1o andiout ol con-
nection with the rotary elenent, a case for
tnclosing said elemient and mewnbers, and
means for selecting aud shifing nuy one of
the revoluble members, subd means uelod-
ing an axially-movable vock-shafic a part

movable with the reck-shatt and within the.
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case, said part having engaging surfaces
sEaced apart, a lever pivotally connected to
the rock-shaft, a gude coacting with the
lever intermediate of the ends of the lever,
the guide being spaced apart. from the rock-
shaft, said lever being movable on the guide
as a fulerum for moving the rock-shaft axi-
ally, to select the predetermined member,

and being movable about the axis of the |

rock-shaft along the guide for oscillating
said rock-shaft, to shift the selected member,
and a guide-member within the case having
engaging surfaces on opposite faces for co-
acting with the first-mentioned engagin

surfaces to control the movement of saic
part movable with the rock-shaft, the guide-
mentber being provided with a passage ex-
tending through said opposite faces thereof,
substantially as and for the purpose specified.

21. In a gearing, a votary element, a rév-
oluble member shiftable into and out of
connection with the rotary element, a case
for inclosing satd element and member, a
rod fixed within the case and formed wiih
indentations, a fork slidable on the rod and
connected to the revoluble member, a hold-
ing-member carried by the fork and coacting
with the indentations, and means for actuat-
ing the fork, substantially as and for the
purpose set forth,

22. In a gearing, a rotary element, a plu-
rality of revoluble members shiftable inde-
pendently of each other into and out of con-
nection with the rotary element, a case for
inclosing said element and members, and
means for selecting and shifting any one of
the revoluble menibers, said weans including
a plurality of rods fixed within the case,
forks slidable on the rods and connecied to
the revoluble members, and means for actu-
ating the forks, substantially as and for the
purpose described.

23. In a gearing, a rotary element, a plu-
rality of revoluble members shiftable inde-
pendently of cach other into and out of con-
nection with the rolary element, a case for
inclosing said element and members, and
means for selecting and shifting any one of
the revoluble members, said means including
a plurality of rods fixed within the case,
forks slidable on the rods and connected to
the revoluble members, said forks having en-
gaging means, and a part movable within
the case into and out of engagement with
said engaging weans of the forks, substan-
tially as and for the purpose specified.

24, In a gearing, a rotary element, a plu-
rality of revoluble members shiftable inde-
pendently of each other into and out of con-
nection with the rotary clement, a case for
inclosing said element and members, and
means for selecting and shifting any one of
the revoluble members, said means including
a plurality of rods fixed within the case,
forks slidable on the rods and connected to
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the revoluble members, said forks having
engaging means, the engaging means of one
fork %eing opposed to the engaging means of
the other fork, and a part movable within
the case in one direction inte engagement
with the engaging means of one of the forks,
and movable in another direction for shift-
ing said one of the forks, substantially as
and for the purpose set forth.

25. In a gearing, a rotary element, a plu-
rality of revoluble members shiftable inde-
pendently of each other into and out of con-
nection with the rotavy element, a case for
inclosing said element and membpers, and

means for selecting and shifting any one of

the revoluble members, said means including’
a plurality of rods fixed within the case,
forks slidable on the rods and connected to
the revoluble members, said forks having
engaging means, a rock-shaft, a part mov-
able with the rock-shaft and within the case
and coacting with the engaging means of the
forks, and means for moving the rock-shaft
axially, to select the predetermmined member,
and for moving the rock-shaft about ity axis,
to shift the selected member, substantially as
and for the purpose described.

96. In a gearing, a rotary element, a plu-
rality of revoluble members, shiftable inde-
pendently of each other into and out of con-
nection with the rotary element, a case for
inclosing said element and members, and
means for selecting and shifting any one of
the revoluble members, said means including
a plurality of rods fixed within the - ase,
forks slidable on the rods and connected to
the revoluble members, said forks having
engaging means, an axially-movable rock-
shaft, a part movable with the rock-shaft
and within the case and coacting with the
engaging means of the forks, a guide-mem-
ber witlun the case concting with said part
for controlling the movement thereof, and
means for moving the rock-shaft axially, to
select the predetermined member, and for
moving the rock-shaft about its axis, to shift
the selected member, substantially as and for
the pnrpose specified.

27. In a gearving, a rotary element, a plu-
rality of revoluble members shiftable inde-
pendently of each other into and out of con-
nection with the rotary element, a case for
inclosing said element snd members, and
meauns for selecting and shifting any one of
the revoluble memﬁers, said means including
a plurality of rods fixed within the case,
forks slidable on the rods and connected to
the revoluble members, said forks having
engaging means, an axially-movable rock-
shaft, a part movable with the rock-shaft
and within the case and coacting with the
engaging means of the forks, a lever pivot-
ally connected to the rock-shaft, a guide co-
acting with the lever intermediate of the
ends of the lever, the guide being spaced
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apart from the rock-shaft, said lever being
movable on the guide as a fulerum for mov-
ing the rock-shaft axially, to select the pre-
defermined  member, and being movable
about the axis of the rock-shaft along the
guide for oscillating said rock-shaft, to shift
the selected member, and a guide-member
within the case coacting with said part mov-
able with the rock-shaft for controlling the
movemernt thereof, substantially as and for
the purpose set forth.

28, In a gearing, a shaft having an en-
largement formed with a cireular groove be-
tween its ends and with lengthwise grooves
extending from opposite sides of the circular
groove, a sectional washer seated in the cir-
cular groove, a pair of gears mounted on the
enlargement of the shaft and bearing against
opposite sides of the washer, said gears be-
ing formed with internal grooves registering
with the lengthwise grooves of the enlarge-
ment, and holding means within said length-
wise grooves, substantially as and for the
purpose described. ,

29. In a gearing, a case having openings,
a pair of shafts, caps for the openings pro-
vided with bearings for the shafts, opposing
portions of the caps being provided with
cutouts, and a locking member removably
fixed to the case and having a part thereof
arranged within said cutouts, substantially
as and for the purpose specified. -

30. In a gearing, a rotary element, a
plarality of revoluble members shiftable in-
dependently of each other into and out of
connection with the rotary element, a case
for inclosing said element and members and
means for selecting and shifting any one of
the revoluble members, said means ineluding
a lever movable in two directions, & member
common to all of the revoluble members
movable to select one of the same, in one
movement of the lever, and movable to shift
the member selected in the other movement
of the lever, and gniding means carried by
the case and controlling movement of the
Jever, substantially as and for the purpose
specified. . .

31. In a gearing, a rotary element, two
revoluble members shiftable independently
of each other into and out of connection with
the rotary element, a shifting - device aszo-
ciated with each of the revoluble members,
supporting means for the shifting devices
and means for selecting and shifting either
of said shifting-devices, said means includ-
ing a lever movable iIn two directions, a
member common to both of said shifting-
devices movable to select one or the other
of the same in one movement of the lever,
and movable to shift the device selected in
the other movement of the lever, and means
fixed relatively to said supporting means
and controlling movement of the lever, sub-
stantially as and for the purpose described.

7

32; Tn a gearing, a rowary element, {wo
revoluble members shiftable independently
of each other into and ont of connection with
the rotary element, two shifting-devices
movable in substantially parallel planes and
connected respectively to said revolible
members, supporting means for the shifting

devices and means for selecting and shifting -

either one of said shifting-devices including
a lever movable in two directions, a mewmber
common to both of said shifting devices
movable to select one or the other of the same
in one movemeiit of the lever, and movable
to shift the device selected in the other move-
ment of the lever, and means fixed relatively
to said supporting means and coacting with
the member common to the shifting devices
and thereby controlling movement of the
lever, substantially as and for the purpose
set forth.

33. In a gearing, a votary element, two
revoluble members shiftable independently
of each other into and out of connection with
the rotary element, two shifting-devices co-
operating respectively with said revoluble
members, means for selecting and shifting
either of said shifting devices, said means
including a lever movable in one direction
on a fulerum, and movable in another diree-

‘tion about an axis spaced apart from the

fulerum, a member common to both of the
shifting devices having an end for cotipern-
tion with said shifting devices and movable
to select one or the other of the same in the
first movement of the lever, and movahle in
another direction to shift the device selected
in the secoud movement of the lever, and a
guide-member cofperating -with the last-
named member adjacent the end thereof

which coSperates with the shifting devices,’

substantially as and for, the purpose speci-
fied. )
'34.-In a gearing, a rotary element, a

_plurality of revoluble members shiftable in-

dependently of each other into and out of
connection with the rotary element, two

‘shifting devices msvable in substantially

parallel planes andg coacting respectively
with the two revolyble members, rods for
supporting the shifting devices, supporting
means for the rods and means’ for selecting
and shifting either of fhe shifting devices,
said means including a lever movable in two
directions, a member commen to both of the
shifting devices and adapted to singly en-
gage either of the same, said member being

movable to select one or the other of the.

devices to be shifted in one movement of
the lever and movable to shift the device
selected in the other movement of the lever,
and means fixed relatively to the supporting
means for the rods and controlling move-
ment of the lever, substantially as and for
the purpose describdd.

35, In a gearing, a rotary element, a plu-
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rality of revoluble members shiftable inde-
pendently of each other into and out of con-
nection with the rotary element, two shift-
ing-devices movable in substantially paral-
lel planes and coacting respectively with the
two revoluble members, and means for se-
Jecting aund shifting cither of the shifting-
devices, said means including a lever mov-

~able tn one divection en a fulerum, and mov-

able manother direction about an axis spaced
apart from the fulerum, a member conunon
to buth of the shifiing devices having an
end adapted to singly engage therewith, said
member being movable to seleet one or the
other of the devices to be shifted in the first
movement of the lever and movable to shift
the deviee selected in the second movement
of the lever, and a_fixed guide-element co-
acting with the last-mentioned member ad-
jacent the end thereof, substantially as and
for the purpose set forth.

36. In a gearing, a rotary element, a plu-
rality of revoluble members shiftable inde-
pendently of each other into and out of con-
nection with the rotary slement, a case forin-
closing said Gement and members, and means
for selecting and shifting any one of the
revoluble members, sald means ineluding
forks slidable independently within the case
and  eonnected to the revoluble members,
fixed means within the ecase upon whieh
the forks-are shidable, and means for actuat-
ing the forks, substantially as and for-the
purpos¢ set forth.

37. In a gearing, a rotary element, a plu-
rality of revoluble members shiftable inde-
pendently of each other into anid out of con-
nection with the rotary element, a case for in-
closing said  clement® and members, and
means for selecting and shifting any one
of the revoluble members, said means -
clding forks slidable idependently with-
m the case and connected to the revoluble
members, fixed nieans within the case upon
which the forks are slidable, a part movable
within the ecase for actuating the forks,
means fixed relatively to the ease for control-
Ting the movement of said pavt, and means
for actunting the forks, substantiaily as and
for the purpose described. ‘

a8, In g gearing, a rotary element, a plu-
rudity of revoluble members shiftable inde-
sendently of each other into and out of con-
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nection with the-rotary element, a case for in-
closing said element and members, and
means for selecting and shifting any one of
the vevoluble members, said means includ-
g forks slidable independently within the
cagse and connected to the revoluble mem-
bers, fixed means within the case upon which
the forks are slidable, means for holding the
forks in their adjusted position on said fixed
means, and means for actuating the forks,
substantially as and for the purpose speci-
fied. - v

39. In a gearing, a rotary element, a phu-
rality of revoluble members shiftable inde-
pendently of cach other into and out of con-
nection with the rotary element; a case for in-
closing said element and members, and means
for selecting and shifting any oue of the rev-
oluble members, said means including forks
slidable independently within the case aund
connected to the revoluble members, fixed
means within the case upon which the forks
are slidable, weans carried by the forks and
wovable relatively thereto for holding the
forks in their adjusted position on said fixed
means, and means for actuating the forks,
substantially as and for the purpose set
forth.

40. In a gearing, a rotavy element, a plu-
rality of revoluble members shiftable inde-
pendentiy ef each other into and out of con-
nection with the rotary elemeut, a case for in-
closing said element and members, and means
for seleeting and shifting any one of the rev-
oluble members, said means meluding a plu-
rality of rods fixed within the case, forks
slidable en the rods and connected to the vev-
oluble members, holding means carried by
the forks and movable relatively thereto for
holdivg the forks i their adjusted position
on said rods, and means for actuating the
forks, substantially ms and for the purpose
described.

In testimony whereof, T have hereunto
sigped my name i the presence of two at-
tesling witnesses, ut Syracuse, in the county
of Onondaga. in the State of New Yorlk,
this 5th day of Apeil, 1907

ALEXANDER T. BROWN.
T Witness

3. Davs, .

R. Aroxson.
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