H. C. SCHROEDER.

VARIABLE SPEED DRIVING MECHANISM, .
APPLICATION FILED JAN, 14, 1909,

940,201. _ Patented Nov. 16, 1909,

3 SHEETS—SHEET 1.

,\53 5% &7
=i 00
T e 7

yrd
o
2
152 .
o
91 | |89
5‘55&L~J/8§gd
57 i <= 2T /L9
. 250 7
O
5 77 F
~ 2 88 7
A4 L ey ‘
464 | - , -
G0 E o5 (112 || g
T Ol N . e
42 | TR M= RS 26 a1 7S
N %8 28| o9 | :
44| 5= b? 1>
. - 8o
as<dH | I
\_& N 4 B9
v 9) 7~ J 8/4 —
4| 6 1T
14
\J N

Hleesss, - ;o | /155757(7



H. C. SCHROEDER. ‘
VARIABLE SPEED DRIVING MECHANISM.

. " APPLICATION FILED JAN, 14, 1809,
940,201. | Patented Nov. 16, 1909,

3 SHEETS—SHEET 2.

& 2
&9 P
& r
S: — 1
é // “\\\\=
5 [ARNT!
] VAN
? D
3 . /_J|
WP P
SOy e
/ )
(.")4',
“Unpnpared®
R 7 AU
5 2 k
: & .- <, : (R o7 ey .
) g I g 9 Vo 7 84.@8.
. ] ; 3 ~ia s 7 __
S hE & A MMM e
L - = < ek L j—
"

R

NH

Miessas: s ES G
B A 10 .écl,ﬂfm ot



H. C. SCHROEDER.
VARIABLE SPEED DRIVING MECHANISM.

940,201 ' AP.PLIOATION FILED JAN. ‘14, 1909, Pateﬁted NOV. 16, 1909 o

3 SHEETS—SHEET 3.

Gdi\ L S
65




10

15

20

26

30

35

40

45

- UNITED STATES PATENT OFFICE.

HANS C. SCHROEDER, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE GOSS PRINTING PRESS
COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINOIS.

VARIABLE-SPEED DRIVING MECHANISM. '

940,201.

Specification of Letters Patent.

Patented Nov. 16, 1909.

Application filed January 14, 1909. Serial No. 472,299.

To all whom it may concern: :

Be it known that I, Hans C. ScHROEDER,
a subjeot of the German Emperor, residing
at Chicago, in the county of Cook and State
of Illinois, have invented certain new and
useful Improvements in Variable- Speed
Driving Mechanism, of which the following
is a specification, reference being had to the
accompanying drawings. '

My invention relates to variable speed
driving mechanism particularly adapted for
the driving of printing presses, and its ob-
ject is to produce a new and improved driv-
ing mechanism which, driven by ‘a suitable
source of power—preferably a high speed
motor operating at a constant speed—may

- be readily and easily shifted so asto drive the

press at a slow speed or high speed rate, and
particularly to produce such a driving mech-
anism as will permit the high speed to be
thrown in before the slow speed is thrown.

off so that there may not lapse an intervgl-|.

during the passing from one to the other
during which the press, running only upon
its momentum, would be' likely to slow
down, causing a sudden jerk upon the
throwing in of the positive drive and caus-
ing the breakage of webs. '
In the drawings,—TFigure 1 is a top or
plan view; Fig. 2 is an end view, showing a -
portion of the side frame of a press and sev-
eral-of the driving gears in dotted lines;
Fig. 3 is a detail, being a section on line
33 of Fig. 1, showing a side elevation of
one of the clutch members, the friction drive
therefor and the brake; Fig. 4 is an en-
larged detail, being a section on line 4—4 of
[ig. 1; Fig. 5 is an enlarged detail, being a
section on line 5—5 of Fig. 4; Fig. 6 is an
enlarged detail, being a section on line 6—6
of IFig. 5; and Fig. 7 is a detail, showing
one of the eccentrics for shifting the mov-
able shaft. '
Referring to the drawings,—8 indicates a
bed-plate, and 9—10 indicate portions of
the side frame upon which the base of the

~side frame 12 (seen in dotted lines in Fig. 2)

50

of the press is mounted, and which serve to
support some of the parts hereinafter de-
seribed. :

-13 indicates a driving shaft, which is jour-
naled in suitable bearings, as 14, on the bed-
plate 8, and is driven by a driving pinion 15

| secured to the outer end of the driving shaft

13 and driven from any suitable source of
power, as from a high-speed motor.

16 1ndicates a ratchet- wheel, which is
keyed, or otherwise secured, to the shaft 18.

66

17 indicates a pinion, which is loosely -

mounted on the shaft 13.

18 indicates a drum, which is secured in
any suitable manner to the hub of the pinion
17 so as to rotate therewith.

19 indicates pawls, which are carried on
the outer surface of the drum 18 and are
adapted to be engaged by the teeth of the

_ratchet-wheel 16 when it rotates in the di;'ec—

tion indicated by an arrow in Fig. 3.
20 indicates a gear, which is keyed, or
otherwise secured, to a shaft 21 and adapted

-to mesh with and be engaged by the pinion

17. The shaft 21 is journaled in eccentrics

-22—23, which are journaled in suitable bear-

ings 24—25 on the bed-plate 8. The eccen-
trics 22—23 are provided, respectively, with
arms 26—27, preferably integral therewith,
and so placed upon the eccentrics 22—23
that when the shaft 21 is in position the arms
come respectively between the bearings 24
and bearings 25. It will be obvious that
when the arms 26—27 are rocked in the

manner hereinafter described the eccentrics.

22—23 will be rotated and-the shaft 21 there-
by will be moved slightly toward and away
from the shaft 13. »

28 indicates a friction pulley, which is
keyed, or otherwise securedI? to the shaft 21
and is preferably provided with a number

-of circumferental ridges 29 which engage

circamferential ridges 30 on a clutch-drum
81 which is keyed, or otherwise rigidly

mounted, upon the hub 32 of a driving pin-

ion 33,—the hub 32 being loosely mounted

on the shaft 13. - The clutch-drum 381 is. pro-

vided with a clutch-flange 84 whose inner

;urface is beveled to form one clutch mem-
er.

35 indicates a clutch-member, which is

feathered upon the shaft 13 and has its outer
periphery beveled to conform to the bevel
upon the interior of the clutch-flange 34 so
that when the two clutch-members are forced

‘together they may engage one another

tightly. The hub of the clutch-member 35 is
provided with a circumferential groove 36.
37 indicates a shifting lever, which is
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pivotally mounted on the framework, and
one end of which is provided with a fork 38
which embraces the hub of the clutch-mem-
ber 85 and is provided with rollers 839 which
engage the peripheral groove 36. The other
end of the shifting lever is provided with a
fork 40 which straddles a shifting-bar 41
slidingly mounted in suitable supports, as
42, on the base of the machine.

43—44 indicate collars, which are pinned, -

or otherwise adjustably secured, upon the
shaft 41 a suitable distance apart.

45 indicates a collar, which is loosely
mounted on the shifting-bar 41 between the
collars 43—44. ‘ ' ,

46 indicates a spiral spring, which is in-
terposed between the fixed collar 44 and the
movable collar 45, and which when the parts
are in the position shown in Fig. 1 bears
upon the forked end 40 of the shifting le-

- ver 27.

1t will be obvious that by the shifting of

" the rod 41 in the manner hereinafter de-
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40

scribed, the shifting lever 37 may be moved
so as to slide the clutch-member 35 on the
shaft 13 and move it into or out of engage-
ment with the clutch-drum 31." Iftheclutch
members 35 and 31 are not in engagement
with each other and the shaft 21 is shifted
so as to bring the friction pulley into tight
engagement with the clutch-drum 31, shaft
13 on being rotated in the direction shown
by arrows in Fig. 2 will carry around with
it the ratchet 16 whose ratchet teeth engag-
ing the pawls 19 will drive the drum 18,
driving the pinion 17, the larger gear 20

and the shaft 21. The forced frictional en-

gagement between the frict'on pulley 28 on

the shaft 21 and the clutch-drum 31 will

cause the clutch-drum 31 to rotate carrying

with it the driving pinion 33 at a speed much |

slower than the speed of the shaft 13, which

~ relative amount of speed will be determined

45
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" by the difference between the pinion 17 and

the gear 20 and the difference in diameters
between the friction pulley 28 and the clutch
drum 81, The driving pinion 33 being thus
driven, the motion is communicated to the
press by means of gearing 47—48—49—
50—51, shown in dotted lines on Fig. 2, in
which 47—48 represent intermediate gears
and 49—50—51 sundry of the gears of the
press. . On the other hand, if the shaft 21 is
moved outward from the shaft 13 by the
rocking of the arm 26 above described so as
to move it slightly but sufficiently to free;the
friction Yulley 28 and clutch-drum 81 from
frictional engagement with each other, and
if the clutch-member 35 is slid into engage-
ment with the clutch-flange 34, the shaft 13,
driving the clutch-member 35, will drive the
clutch-member 31 and consequently the pin-

jon 33 at the same speed as the shaft 13 and

in the same direction driving the press at
high speed. The shifting of the parts is ac-

940,201

complished by the mechanism hereinafter
described, a greater part of which, however,
forms no part by itself of my present in-
vention. _ ‘

52 indicates a rock-shaft, which is jour-
naled in suitable bearings in the frame bars
9—10.

70

54 indicates a lever, which is loosely mount-

ed on the rock-shaft 52 near its outer end
and is provided at its upper end with the
usual latch 55 which engages a suitable num-
ber of notches in a rack-bar 56. As shown,

for high speed and marked H, a notch for
slow speed marked S and-a notch at which
the drive is thrown out and the brake thrown
on marked O. '

57 indicates a disk, which is keyed, or
otherwise secured, upon the outer end of the
shaft 52 which is outside of and adjacent to
the surface of the lever 54. This disk 57 is
provided with two sets of ratchet-teeth 58
and 59 upon opposite portions of its pe-
riphery. : L

60 indicates a rock pin, which is journaled
in the lever 54 and carries upon one side of
the lever a dog 61 which is adapted to en-
gage with the ratchet-teeth 58 and upon the
other side of the lever an arm 62 projecting
outward from the rock-shaft in a direction
opposite to that of the dog 61.

63 indicates a pin mounted in the frame-
bar 10, which is adapted as the lever is
rocked into fast position to engage the arm
62 and lift the dog 61 out of the ratchet-
teeth 58, as best shown in Fig. 6.

64 indicates a pawl, which is mounted
upon the lower arm of the lever 54 below the

.disk 57 and is adapted to engage the ratchet-

teeth 59, as hereinafter described.

65 indicates a cam, which is secured upon
the lower arm of the lever 54 and which is
adapted as the upper part of the lever swings
to the left to engage and swing out from its
normally vertical position a swinging arm 66
which is pivotally connected at its upper end
with and depends downward from suitable
lugs 67 secured to the under side of the side

‘frame-bar 10, The arm 66 is provided with

a latch 68. .
69 indicates a collar, which is secured. to
the rock-shaft 52 and which carries a pro-

75

-these notches are three in number, a notch
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jecting arm 70 which, when the arm 70 is .

swung up by the rocking of the rock-shaft
52 into slow-speed position, as hereinafter
described, is adapted to be engaged and to be
held against backward rotation by the swing-
ing under it of the latch 68 on the swinging
arm 66 when the same freed from the cam 65
swings into normal vertical position.

71 indicates a collar, which is secured to
the rock-shaft 52 and is provided with an
upward-projecting arm 72.

78 indicates a rod, which is pivotally con-

nected at one end to the upper end of the’

120
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. tional engagement with the clutch 31 or to

50
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arm 72 and near its outer end passes through
a suitable lug 74 secured to the side. frame-
bar 10 and suitably perforated to permiit the

sliding of the rod 73 longitudinally of itself.

therein.

75 indieates a collar, which is fixed upon-

the rod 78. ’ :

76 indicates a spiral spring, which, bear-
ing against the lug 74 and collar 75, tends
to force the rod 73 to the right in Fig. 4
and to rock in a clockwise direction the col-
Iar 71 and therefore the rock-shaft 52 when
allowed freedom of action, as hereinafter
described.

77 indicates a collar, which is secured to
the end of the rock-shaft 52 opposite the
lever 54 and carries an arm 78 preferably
integral therewith. :

79 indicates a rock-shaft, which is jour-
naled in suitable bearings, as 80, in the bed-
plate 8; and is provided at one end below
the collar 77 with an arm 81 suitably secured
thereto. . : )

82 indicates a link, which is pivotally con-
nected at one end with the arm 78 on.the
collar 77 and at the other end to the end of
the armn 81 on the rock-shaft 79 whereby,

when the rock-shaft 52 is rocked in one di-

rection or the other, the rock-shaft 79 will
be correspondingly rocked. - -

83 indicates an arm, which is suitably se-
cured to the other end of the rcck-shaft 79
and is connected by a link 84 with the arm
96. Another arm on the rock-shaft 79 and
at its other end, (like the arm 88, but not
shown, it being behind the other parts on
the drawings), is simply connected by a
link 85 to the arm 27 on.the collar 3.

It will be obvious from the above that
when the rcck-shaft 52 is rocked-the rock-

‘shaft 79 will be correspondingly rocked and

rocking the arms 26 and 27 the eccentric c¢ol-
lars 22 and 23, turning in their bearings, will
move the shaft 21 toward and away from

‘the shaft 13 a slight distance but sufficient

to bring the friction pulley into tight fric-

move it out of such frictional engagement.

This mction should nat be- sufficient to en--

tirely free the gear 20 from the pinion 17,
1t being preferable that said gears should

remain in engagement in order to facilitate

ease and sureness of c¢peration in the man-
ner hereinafter described. -

86 indicates a collar keyed, or otherwise
secured, to the shaft 52 and provided with
an arm 87 which carries a pawl 88. .

89 indicates a collar, which is loosely
mounted upon the rock-shaft 52 adjacent to
the collar 86 and. is provided upon its upper
surface with a lug 90 adapted to be engaged
by the pawl 88, so that when the rock-shaft
52 is rotated clockwise, as hercinafter de-
scribed, the pawl 88 may at a.suitable time
engage the lug 90 and vock the collar 89 in

$40,201

the same direction. The collar 89 is prd-
vided also with an arm' 91, preferably inte-
gral therewith, :

- 92 indicates a rod, which is pivbtally con-

‘nected at one end with the arm 91 and at

its other end slides in a suitable opening in
a portion of the framework, as crossbar 92

03 indicates a.collar, which is secured to
the rod 92, between which collar and a
suitable portion of the framework, as the

‘eressbhar 92, is interposed a-spiral spring 94

which tends to normally rock the collar 89
in a contra-clockwise directicn -and yield-
ingly maintain it in the position shown in
the figures, especially Fig. 2.

a

70

75

8¢

95 indieates a link, which is pivotally con-

nected at-its upper end with the arm 91.

and at its lower end with an arm 96 secured

to one end of a rock-shaft 97 which is -

journaled in suitable bearings, as 98, below
the bed-plate of the machine, which shaft,
it will be readily understood, is through the
medium of said link 95 rocked in one direc-

tion or the other with the rocking of .the’

collar 89 on the shaft 52. :
98 indicates an arm .secured to and de-
pending downward from' the rock-shaft 97

85

90

opposite the flange 34 of the clutch-mem- |

ber 31. ‘ . -
99 indicates a flexible brake-band, one end

95

of which is adjustably secured in the arm 98 .

and the other end is secured in the collar

-100 on which the arm 98 is carried.

101 indicates a brake-member, whieh sur-
rounds the outer periphery of the flange 34
on the clutch-member 31 and. is tightened
thereon by the brake-band 99 when operated

‘by the arm 98, as hereinafter described.

102 indicates a link, one end of which is
pivotally connected with the lower end of
the lever arm 54 and the other end with the
lower end of a swinging lever 103 which is
journaled in suitable bearings in hangers 104
which are secured to and depend downward
from the side frame-bar 10. The upper arm
of the lever 103 carries a beveled rack-seg-
ment 105 which meshes with a beveled gear
106 secured near the upper end of a shaft
107 journaled in the hangers 104.

108 indicates a collar, which is sécured to
the lower end of the shaft 107 and carries
an .arm 109 preferably formed integral
therewith.

110 indicates a link, one end of which is-

pivotally connected with the arm 109 and

‘the other end with one end of the shift-bar

100

106

110

115

120

41. When the lever 54 isrocked,the beveled

gear 106 will be rotated in ome direction or
the other and swinging the afm 107 will by
means of the link 110 slide the shift-bar 41

longitudinally of itself in one direction or..

the other in its bearings.:

125 -

The operation ‘of the device is‘as_folloWs\: »

In‘-the drawin

2

gs the parts are shown in.the

high-speed position,—that is to.say with {he130 ‘
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friction pulley 28 out of tight engagement
with the clutch-drum 81 and with the
clutch -members 81 and 35 in engagement,
causing, as has been above described, the
rotation of the drum 81 and pinion 33 at
the same speed as the clutch member 35 and
driving the press at high speed. The lever
54 is thereupon swung to the right to the
off notch O. Through the medium of the
link 102 this movement of the lever will
rock the lever 108 and by the engagement

of the beveled rack-segment 105 with the

beveled gear 106 will rock the shaft 107, pull
the link 110 in a direction toward the upper
portion of the drawing in Fig. 1, pulling
the shift-bar 41 in the same direction, and
by the bringing of the collar 43 into con-|
tact with the end of the shifting lever 37
will slide the clutch-member 85 out of en-
gagement with the clutch-member 31. As

- this movement to the right continues, the

30

35

‘movement of the lever continues.

arm 62 on the rock-pin 60 is freed from en-
gagement with the pin 63, allowing the dog
61 to drop upon the periphery of the disk
57, passing over the ratchet-teeth 58 ac ghe
This
same movement of the lever swings the cam
65 out of engagement with the swinging
arm 66, allowing it to drop free from en-
gagement with the cam but not falling un-
der the arm 70 until that is lifted so as to
permit its engagement, as hereinafter de-
scribed. As the Tever 54 nears the off ‘motch
O- the pawl 64 engages one of the ratchet-
teeth 59 and turning the wheel 57. rocks the
shaft 52 in a clockwise direction. Just be-

- fore the lever reaches the off notch the pawl

40

45

88 on the arm 87 on the collag 86-—which
collar -is being “rotated clockwise by the
rocking of the shaft 52—engages the. lug 90
on the collar 89 and rocks it clockwise
against the action of the spring 94. This
moving the arm 89 also in a clockwise di-
rection moves the link 95 from left to right
in Figs. 1 and 2 and rocking the shaft 97
tightens the flexible brake-band upon the
brake and binds the same to the flange 34

_of the clutch-drum 31, breaking thé press

and bringing it to a stop.

When it 1s desired to start the press, the
hand-lever 54 is moved to the left. This
causes the engagement of the dog 61 with

" one of the ratchet-teeth 58 on the disk 57,

55

60

85

tion.

and rotating it contra-clockwise in the fig-
ures rocks the shaft 52 in the same direc-
tion. This rocking. of the rock-shaft 52
through the arm 78 and link 82 rocks the
rock-shaft 79 in a contra-clockwise direc-
Through the medium of the links
84—85 the arm 83 and its corresponding
arm - (not shown) the eccentric collars 22
and 23 are rocked in the same direction in.
their bearings, and -the shaft 21 is moved

“toward. the shaft 13, bringing the friction

pulley 28 into tight engagement with the

940,201 .

chitch-drum 81 causing its rotation and the
consequent rotation of the pinion 33 at slow
speed, as above described. This same motion
of the rock-shaft 52 has lifted the lug 70

on the swinging arm 66—which up to. this
point is free from the cam 65—to drop under
the arm 70 and thus hold the rock-shaft,
which has been rocked against the action
of the spring 76, against return movement
~until free to move, as hereinafter described.
" The swinging of the lever 54 in this direc-
- tion has also through the arm 103 and bev-
eled rack-segment 105 rotated the gear 106,
the shaft 107 and moved the shift-bar 41
until the collar 45 has been brought into
contact with the end of the shifting-lever
37 ready to move the shifting-lever upon
further movement of the lever 54 to bring
the clutch-members into engagement. The
lever 54 has not yet been brought into posi-
tion to cause the pin 63 to engage the arm
62 and rock the dog 61 out,of engagement
with the ratchet-teeth 58. This same rock-
ing of the shaft 52 has, of course, rocked
the collar 86 in the same direction and freed
the lug 90 on the collar 89, from the pawl 88.

thereupon immediately rocks the collar 89
contra-clockwise, releasing the brake from
the clutch-member as soon as the movement
of the lever in this direction has started.
The lever therefore being in the slow-speed
position, the brake is off, the clutch-inembers
31 and 35 not yet brought into engagement
and the press is running at slow speed. It
being desired to thereupon drive the press at
high speed, the lever 54 is moved toward the
high-speed position. The first movement of
the lever in this direction shifts the shift-
bar 41 so as to throw the shifting-lever 37
and bring the clutch members 31 and 35 into
engagement with one ancther, which en-
gagement, it will be obvious, will be gradual
and not sudden on account of . the beveled
bearing surfaces above described,—a further
yielding: being permitted by a spring 46.

gins before the disengagement of the fric-

ing up the more rapid movement will, of
"course, cause a momentary highly accelerated
speed of the shaft 21.and therefore, through
the gears 20 and 17, cause a corresponding
acceleration of the drum 18,—this move-
.ment, however, being permitted by the slip-
ping of the pawls over the ratchet-wheel 16.
It follows that the low-speed niechanism is
not disengaged until after the high speed

toward the hicher speed, preventing as
has been. said above, the lapse of a moment
of time during which the press would be
running- by its own momentum. As the

higher speed begins to be taken up, the pin

on the collar 69, permitting the latch 68

This engagement of the clutch-members be-.

tion-pulley 28, and the clutch-drum 81 tak-’

| begins to engage and the press begins to run

70
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This leaves the spring 94 free to act, which -
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83 engages the arm 62 and lifts the pawl 61
out of engagement with the teeth 58. At
about the same time the cam 65 is brought
into engagement with the swinging arm 66,
swinging it to one side and freeing the latch
68, leaving the rock-shaft 52 free from en-
gagement both of the pawl 61 with the disk
57 and of the latch 68 with the arm 70. The

~ spring 76 thereupon left free to.act im-

10

15
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mediately rocks the arm 72 and rocking the
rock-shaft 52 clockwise brings the parts into
the position shown in the several figures.
This rocking of the rock-shaft by the spring

76 by the operation of the arm 78, link 82,

and arms 81 rocks the rock-shaft 79, rocking,
as has been above- described but in the op-
posite ‘direction, the eccentric collars 22 on
the shaft 21 and moving the said shaft away
from the shaft 13 sufficient to free the fric-

tion wheel 28 from frictional engagement.

with the clutch-member 31, allowing the
parts which have been momentarily acceler-
ated to slow down to normal speed. The
further movement of the lever to the full-

5 speed position forces the clutch-members 31

and 35 into tight contact with one another,
giving to the clutch-drum 31 the full rotary
speed of the shaft 13 and driving the press
at full speed.

That which I claim as my invention, and
desire to secure by Letters Patent, is,—

1. The combination with a driving-shaft,
a clutch-member rotatably mounted on said

.driving-shaft, a driving-pinion connected to

said clutch-member, a second. clutch-member
slidingly mounted on said driving - shaft,
and means for moving said clutch-members
into and out of engagement, of a pinion ro-
tatably mounted on said driving -shaft,
means for rotating said pinion in one direc-
tion from said -driving-shaft, a counter-
shaft, a gear on-said counter-shaft of larger
size than said pinion and meshing there-
with, a friction device on said counter-shaft
adapted to frictionally engage the periphery
of said first clutch-member, and means for
shifting said counter-shaft toward and from
said driving-shaft and causing frictional en-
gagement between said counter-shaft and
sald first clutch-member.

2. The combination with a driving-shaft,
a gear rotatably mounted on said driving-
shaft, a clutch-member fixedly connected
with said gear, and a second clutch-member
slidingly mounted on said driving-shaft and
adapted to be brought into engagement with
said loose clutch-member and drive the same,
of a 1}_)kinion rotatably mounted on said driv-
ing-shaft, pawl and ratchet connections be-
tween said driving-shaft and said pinion, a
counter-shaft adapted to be moved toward
and away from said driving-shaft, a large
gear on said counter-shaft meshing with
said pinion, a friction member on said coun-.
ter-shaft adapted when sdid counter-shaft is

S

moved toward said driving-shaft to friction-
ally engage said loose clutch-member, means

for moving said clutch-members into and .

out of engagement, and means for moving
said counter-shaft toward and away from
said driving-shaft. '

3. The combination with a driving-shaft,
a gear rotatably mounted on said driving-
shaft, a clutch-member fixedly connected
with said gear, and a second clutch-member

-slidingly mounted on said driving-shaft and

adapted to be brought into engagement with

70

said loose clutch-meniber and drive the same,

of a pinion rotatably mounted on said driv-

.ing shaft, pawl and ratchet connections be-

tween said driving-shaft and said pinion, a
counter-shaft adapted to be moved toward
and away from said driving-shaft, a large
gear on said counter-shaft meshing with said
pinion, a friction member on said counter-
shaft adapted when said counter-shaft is
moved toward -said driving-shaft to fric-
tionally- engage said loose clutch-member, a
clutech shifting - device for moving said
clutch-member into and out of engagement,
a hand-lever, connections between said hand-
lever and said clutch shifting device, means
operated by said lever for shifting said
counter-shaft toward and away from said
driving-shaft, said lever and its connecting
devices being adapted when said léver is
moved in one direction to first move said
counter-shaff toward said driving-shaft and
bring said friction device into friction en-
gagement with said loose clutch-member,
then, as said lever is moved farther in the
same direction, to operate said clutch-moving
means to cause engagement of said clutch
members and, as said clutch-members are
brought into engagement to shift said coun-
ter-shaft away from said driving-shait.

4. The combination with a driving-shaft,
a gear rotatably mounted on said driving-
shaft, a clutch - member fixedly connected
with said gear, and a second clutch-member
slidingly mounted on said driving-shaft and
adapted to be brought into engagement with
said loose clutch-member and drive the same,
of a g'mion rotatably mounted on said driv-
ing-shaft, pawl and ratchet connections be-
tween said driving-shaft and said pinion, a
counter-shaft adapted to be ‘movef toward
and away from said driving-shaft, a large
gear on said counter-shaft meshing with said
pinion, a friction member on said counter-
shaft adapted when said counter-shaft is
moved toward said driving-shaft to friction-
ally engage said loose clutch-member, a clutch
shifting device for moving said clutch mem-
bers into and out of engagement, a brake, a
hand-lever, connections. between said hand-
lever and said clutch-shifting device, means
operated by said lever for shifting said coun-
ter-shaft toward and away from said driv-
ing-shaft, said lever and its connections be-
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ing adapted when said lever is moved in one
direction to first move said counter-shaft to-
ward said driving-shaft and bring said fric-
tion device into frictional engagement with
said loose clutch-member, then as said lever
is moved farther in the same direction, to
operate said clutch-moving means to throw
said clutch members into engagement, and,
as said clutch-members are brought into en-
gagement, to shift said counter-shaft away
from said driving - shaft, said connections
being also adapted as said lever is swung in

- the opposite direction to move said clutch-
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members out of engagement. !
5. The combination with a driving-snaft,
a gear rotatably mounted on said driving-
shaft, a- clutch- member fixedly connected
with said gear, and a second clutch-member
slidingly mounted on said driving-shaft and
adapted to be brought into engagement with
said loose clutch-member and drive the same,
of a pinion rotatably mounted on said driv-
ing shaft, pawl and ratchet connections be-
tween said driving-shaft and said pinion, a
counter-shaft adapted to be moved toward

-and away from said driving-shaft, a large

gear on said . counter - shaft meshing with
said pinion, a friction member on said coun-
ter-shaft adapted when said counter-shaft
is moved toward said driving-shaft to fric-
tionally engage said loose clutch-member, a
clutch shifter for moving said clutch-mem-

940,201

bers into and out of engagement, a brake
adapted to be applied to said loose clutch-
member, a hand-lever, connections between
said hand-lever and said clutch-shifter, con-
nections operated by said lever for shifting
said counter-shaft toward and away from
said driving-shaft, and connections between
said lever and said counter-shaft and be-
tween said lever and said brake, said lever
and its connections being adapted when said
lever is moved in one direction to first move
said counter-shaft toward said driving-shaft
and bring said friction device into friction
engagement with said loose clutch-member,
then, as said lever is moved farther in the
same direction, to operate said clutch-mov-
ing means to throw said clutch members into
engagement, and, as said clutch - members
are brought into engagement, to shift said
counter-shaft away from said driving-shaft,
said connections being also adapted, as said
lever is swung in the opposite direction, to
move said clutch-members out of engage-
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ment, and, as said lever is moved to the .

limit of its motion in the backward direc-
tion, to clamp said brake upon said loose
clutch-member. : :

HANS C. SCHROEDER.

Witnesses: i
Arperr H. Apams, -
~W. H. De Busk.



