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To all whom ¥ may concerns

VARIABLE-SPEED DRIVING MECHANISM.

967,470,

" Be it known that I, Joszrm J. Wanser, a
citizen of the United States, 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. L o

My invention relates to variable speed driv-
ing mechanism adapted to be driven by an
electric motor, and it is particularly adapted
to variable speed. driving mechanism for
printing .presses, by means of which the
press may be driven at a slow speed and at
a higher speed and by means of which the
speed of the press may be changed while the
press is running from slow speed to high
speed.

More particularly, my invention relates
to improvements in variable speed- driving
mechanism of the general character: shown
in- application for Letters Patent of the
United States to me, Serial No.: 466,121,
filed December 5, 1908. In these -mechan-
isms referred to, speaking generally, the

~ main driving shaft by which the press or
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other maciine was driven, was adapted
to be driven by a motor running at a con-
stant speed, and variable speed. driving
mechanism was. connected with that driv-
ing shaft by which the press might be
driven at either a slow speed or a high

speed while the main driving shaft was con-

stantly driven at the same speed and: with-
out stopping the press, and the apparatus
wag especially adapted to that.end.

In my present invention, the variable
speed driving mechanism is adapted to be
driven by an electric motor whose speed
may be varied, and it is the object of my in-

vention to provide a driving mechanism -
which may be shifted from the low. speed. to

the high speed while the press is in motion
and in which at the same time that the

- shift is made the speed of the motor may

50

55

be also varied and shifted gradually. from
low speed to high speed as the change be-
tween low speed and high speed in the
driving mechanism is made. By means of
this mechanism, I ¢can obtain a much greater
variation in speed and a more gradual shift
from the slow speed to the hizh speed of the
ultimately . driven mechanism, such as a
printing press. I accomplish this object by

‘Specification of Letters Patent.

Patented Aug. 16, 1910.

Applicatiqﬁ filed October 11, 1808, Serial No. 522,128,

the means shown in the drawings and here-
inafter specifically described.

That which I believe to be new will be
pointed out in the claims.

In the drawings:—Figure 1 is a top or-
plan view with one of the bed frames of the
press partly broken away to expose 'the
parts below.. Fig. 2 is an end elevation,
showing in dotted lines a part of the press.
frame and press driving gears. Fig. 3 is a
sectlon on line 3—3 of Fig. 2. Fig. 4 is a
detail, being a section on line 4—4 of Fig. 1.

Fig. 5 is a detail, being a section on line

5—5 of Fig. 8. Fig. 6 is a detail, being a
sectlon on line 6-—6 of Fig. 3. Fig. 7 is an
enlarged (etail, being a section on line 7—7
of Fig. 1. Fig. 8 is an enlarged detail, being
a section on line 8—8 of Fig. 4. Fig. 9 isan
enlarged detail, being a section on lineé 9—9
of Fig. 1. Fig. 10 is an enlaroed detail,
being a section on line 10—10 *.f Fig. 9.
Fig, 10* is a detail, being a view of the stop
mechanism by which the devices for chang-

ing the speed of the motor may be locked at

low speed. ‘
Referring to the drawings:—11 indicates
the frame for the driving mechanism, and
12 indicates the bed plates of a press to
which the driving mechanism is applied.
13 (shown in dotted lines in Fig. 2) indi-
cates part of the side frame of the press on
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which are mounted driving gears 14—15—

16— 17,—all shown in dotted lines,—the
gear 17 me-hing with driving gear 15 and
with a gear 18,—also in dotted lines,—
which meshes with the driving gear on the

"driving mechanism hereinafter described.

19 indicates the main driving shaft, which
is journaled in the frame 11 and is provided
upon its outer end with a gear 20 which is
driven by means of a motor A convention-
ally illustrated in Fig. 3. “

21 indicates a gear which is keyed upon
the driving shaft 19.

22 indicates a spider which is revolubly
mounted upon the shaft 19 adjacent to the
gear 21 and is provided with a flange
rim- 28. :

24 indicates a flexible brake band upon
which is mounted a brake shoe 25, which, -
engaging the flange 23 of the spider 22,.is
adapted to hold the same against rotation
when applied in the manner hereinafter de-
seribed. : _

26—27 .indicate small-sized gears which
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are revolubly mounted on suitable studs on'|

the arms of the spider 22 and mesh with

‘the gear 21.

28—29 indicate gears which are keyed or
otherwise secured to stub-shafts 80 which

are journaled in the arms of the spider 22 |

and mesh respectively with the gears 26—27.

31—32 indicate gears of smaller diameter
than the gears 28—29 and keyed or other-
wise secured to the other ends of the stub-
shafts 30. :

33 indicates a disk which is revolubly
mounted upon the shaft 19 adjacent to the
spider 22, and carries secured thereto by any
appropriate means, as by bolts 84, a gear
ring 35, which meshes with the gears 81—32.

36 indicates a ratchet wheel which is
keyed or otherwise secured to the hub of the
disk 33. :

87 indicates a pawl disk which is keyed
or otherwise secured upon a sleeve 88 which
is revolubly mounted upon the shaft 19.
The pawl disk 37 is provided with pawls 39
which are adapted to be engaged by the
ratchet wheel 36 so that when the shaft and
ratchet are rotated in the direction indicated
by the arrow on Fig. 5 the sleeve 38 will be
carried around with it.

40 indicates a gear which is keyed or
otherwise secured to the sleeve 88, and,

meshing with the gear 18, through the me--

dium of the gears 17—14—15—16, operates
to drive the press. -

41 indicates a drum which forms one mem-
ber of a clutch mechanism: which is prefer-
ably formed integral with the sleeve 38.

42 indjcates a flexible brake band to which
is secured a brake shoe 48 which is adapted
when thrown on in the manner hereinafter

‘described to brake the drum 41 and stop

the mechanism,

44 indicates a collar which, pinned to the
shaft 19, bears upon the interior surface of
the drum 41 and operates to hold the parts
in position. ,

45 indicates a clutch member which is pro-
vided with a hub 46 and is feathered upon
the shaft 19°'so as to slide longitudinally

‘thereof. The inner surface of the rim of the

clutch drum 41 and the outer periphery of
the clutch 45 are correspondingly beveled
and the clutch member 45 is provided with
a clutch band 47 which is adapted, when the
clutch 45 is slid into engagement with the
clutch drum 41, to engage the inner surface
of the rim thereof and cause the clutch drum
41 to be driven by the rotation of the clutch
member 45 on the shaft 19. The hub 46 is
provided with a peripheral groove 48. :

From the above description, it will be
obvious that when the shaft 19 by means
of the gear 20 is driven in the direction
shown by arrows in Fig. 2, the gears 28—29
will be driven, through the intermediate
gears 26—27, in the same direction,—that

867,470

is, in the direction indicated by arrows in the
said figure,—and if the brake 25 is free from
the rim of the spider 22 so as to permit it to
rotate, the spider will be rotated in the same
direction,—that is, in the direction indicated
by arrow on Fig. 2,—the gears 81—32 travel-
ing around on the interior gear ring 35, and
the speed at which this revolution will occur
will depend upon the relative size of the
gear 21 and the interior gear ring 35. When,
however, the brake is applied to the spider,
in the manner hereinafter described, so as to
hold it against rotation, the gears 28—29
will be merely rotated in their bearings, ro-
tating in the same direction the gears 31—32
which are keyed to the same stub-shafts.
This will cause the disk 33 to be rotated upon
the shaft 19 and in the same direction, the
speed of this rotation, however, being still
further diminished by the difference in size
between the gears 28—29 and. the gears
31—32, thus driving the disk at a much
slower speed than the shaft 19. The engage-
ment of the ratchet wheel 36 with the pawls
39 will drive in the same direction and at the
same speed the pawl disk 37, which, being
keyed to the sleeve 38, will rotate the gear 40
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in the same direction and at the same speed -

as the disk 33 and pawl disk 387, which,
through the medium of the several driving
gears 14 to 18, will drive the press at slow
speed. Of course during this movement the
clutch members will be thrown out of en-
gagement in the manner hereinafter de-
scribed. If now the clutch members are
thrown into engagement by the inward
movement of the hub 46, which engagement
will be gradual and not sudden by reason
of the beveled engaging surfaces of the
clutch members, the clutch drum 41 will
gradually, as the clutch members are thrown
into complete and tight engagement, be ro-
tated in the same direction as the shaft 19
and at the same speed as said shaft, rotating
of course in the same direction the gear
40 and driving the press through the medium
of the interposed gearing at high speed. Of
course the pawl disk 87 will also be driven
at the same speed. The brake 25 still being
on during the engagement of the clutch

95

100

105

110

115

members and the spider 22 being therefore -

held against rotation, the ratchet 36 will be
driven at the slow speed above described, but
the pawl 39 will slip over the ratchet teeth
permitting the pawl-disk 87 and connected
parts to be driven at the high speed.

It will be obvious from the above descrip-
tion that the high speed mechanism may
thus be put into operative relation with. the
press before the slow speed is put out of
operative relation therewith, thus prevent-
ing the running of the press by its mere mo-
mentum and consequent slowing down dur-
ing the period of shifting from one speed to
the other. If the brake 25 is then thrown
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off, the spider 22 will be free to rotate and
will take up a speed the same as the shaft 19
through the operation of the several gears
connected therewith above described.

‘The relative sizes of the gears will of
course be such as to secure the desired differ-
ence between the slow and the high speeds,
and may be varied to suit the demands of
the case, it being obvious that the greater
the difference between the gear 21 and the
internal gear 34 and between the gears
28—29 and 31—32, the greater will be the
difference between the relative speeds of the
shaft 19 and the disk 38 and therefore be-
tween the slow speed and the high speed of
the same. When the clutch members are
disengaged, the brake 25 also being disen-
gaged, if the brake 43 is applied, in the man-
ner hereinafter described, to the drum 41,
the movement of the driving mechanism will
be braked and the press driven thereby
stopped. ‘

he various parts above described are
thrown into and out of engagement by the
following mechanism.

49 indicates a rock shaft which is jour-
naled in suitable bearings below the base
frames 12.

50 indicates a ratchet wheel provided with
two sets of teeth 51—52, which is keyed or
otherwise secured to the outer end of the
rock shaft 49,

53 indicates a hand-lever which is pro-
vided at its upper end with the usual latch
54 which is adg,pted to engage an arc-bar 55

so as to be held therein in either of three.

positions,—that is to say, with the press
silenced, with the press running at slow
speed;, and with the press running at full
speed,—as indicated respectively in Fig. 2
by the word “‘Off” and by the letters “S”
and “F,” the parts in the several figures
being represented in the position in which
they are when running at full speed.

56 indicates a pawl which is pivoted on
the lever 53 above the ratchet wheel 50 and
is adapted to engage the ratchet teeth 51.
The pawl 56 is provided with an arm 562
which is adapted to be engaged by the pin
57 mounted in one of the base plates 19 so
that when the lever is swung past the slow
speed notch the pawl 56 will be lifted out
of engagement with the teeth 51.

58 indicates a pawl which is pivotally car-
ried upon the lower arm of the lever 53 and
is adapted to engage the ratchet teeth 52 of
the ratchet wheel 50 when the lever is swung
to the right toward the “off ” position.

59 (see Figs. 4 and 9) indicates a sleeve
which is secured to the rock-shaft 49 and,
is provided with a lug 60, which, as is best

shown in said figures, is preferably integral
~therewith and slopes s

ightly - downward
therefrom when the shaft 49 is in normal
position. ‘

8

61 indicates an arm which is pivotally
connected at its upper end with a suitable
bracket, as 62, on the under side of the base
plate 12, and swings downward therefrom.
The arm 61 is provided with a catch 63.
which, when the arm 61 is free to swing to
its lowest position and the rock shaft 49 is
rocked as hereinafter described by raising
the arm 61, is adapted to drop in behind
and below the lug 60 and prevent the rock
shaft 49 from being rocked back into its
normal position until the latch 68 is dis-
engaged.

64 indicates a cam which is carried upon
the lower end of the lever 53 and is adapted,
when the parts are swung into the position
shown in the figures, to engage the lower
end of the arm 61, and, throwing it outward,

in the position best shown in Fig. 9, to free

it from the lug 60, permit the rock shaft 49
to return to normal position.

65 indicates an arm which is keyed or
otherwise secured to the vock shaft 49 and
projects upward therefrom.

66 indicates a rod one end of which is piv-
otally connected with the arm 65 and the
other end of which is slidingly mounted in
a lug 67 on the frame 12.

68 indicates a collar which is secured to
the rod 66.

69 indicates a spiral spring which, mount-
ed upon the rod 66 between the lug 67 and

collar 68, tends to yieldingly hold the rock .

shaft 49 in normal position,—that is to say,
the position indicated by the several figures
in which both brakes are off.

70 indicates a lever which is pivotally
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mounted in a suitable bracket 71 which de-

pends from one of the frame bars 12 and is
secured thereto. The lower end of the lever
70 is connected by a link 72 with the lower
arm of the lever 53, and it carries upon its
upper end a beveled segmental gear 73.

74 indicates a shaft which is journaled in
suitable bearings in the bracket 71 and car-
ries near its outer end a bevel gear 75 which
meshes with the beveled segmental gear 73.
When the lever 58 is rocked .in either direc-
tion, the lever 70 will be correspondingly
moved through the medium of the link 72,
and, through the medium of the beveled seg-
mental gear 73 and gear 75, the shaft T4

will be given a partial rotation or be rocked

in -one direction or the other.

76 indicates a'collar which is secured to the
lower ond of the shaft 74 and is provided
}vith an arm 77 extending outward there-

TOm.

78 indicates a slide rod whicl is slidingly”

mounted in suitable bearings 79—80 secured
to the framework. '

81 indicates a link which is pivotally con-
nected at one end with the slide rod 78 and
at the other end with the end of the arm 77,
whereby, when the shaft 74 is rocked, as
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above described, the slide rod 78 will be
moved longitudinally of itself in its bear-
ings.

%2 indicates a collar pinned or otherwise
adjustably secured to the slide rod 78.

83 indicates a collar which is pinned or
otherwise adjustably secured on the slide
rod 8. )

84 indicates a collar which is slidingly
mounted on the rod 78 between the collars
82 and 83. - )

85 indicates a spiral spring which is car-

‘ried upon'the slide rod 78 between the col-

larg'83 and 84. )

86 indicates a lever which at one end is
provided with a fork 87 which embraces
the rod 78 and is adapted to be engaged by

“collars 82 and 84 and at the other end with

a fork 88 which embraces the hub 46 and en-
gages the peripheral groove 48 therein. The

lever 86 is pivotally mounted upon a suit-’

. able bracket, as 89, on the frame 11. .

25

It will be obvious from the above descrip-
tion that when the slide rod 78 is moved
downward in Fig. 1 the collar 82 engaging

- the fork 87 will rock the lever in one direc-

30

'35
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tion and throw the clutch members cut of
engagement. When the slide rod is moved
in the other direction, the spring-seated col-
lar 84 will engage the fork 87, and, rocking
the lever 86 in the other direction, will move
the clutch members into engagement. It
will also be evident that when the lever 53
is moved from right to left in Fig. 2 the
relation of the parts is such that the clutch
members will be moved toward one another
and ultimately into engagement, and when

the lever is moved in the other direction the

clutch members will be moved away from
each other and out of engagement, the
pinned collars 82 and 83 and the spring-
seated collar 84 being suitably spaced on
said shaft to permit the engagement of the
clutch members at the proper time,—that is
to say, after the slow speed position of the
lever has been passed in its movement from
‘right to left. . .

- 90 indicates a collar -which is keyed or

. otherwise secured to the shaft 49 and car-

50

55

.60

35

ries an arm 91 preferably integral there-
with. The arm 91 carries a spring-seated
pawl 92, best shown in Figs. 1 and 2.

94 indicates a collar which is revolubly
mounted on the rock-shaft 49 adjacent to
the collar 90, and is provided on its periph-

ery with a lug 95 which is adapted to be-

engaged by the pawl 92 when the rock shaft
is rotated clock-wise in Fig. 7 so as to rotate
the collar 94 in the same direction. The
collar 94 is provided with an arm 96 which
projects upward therefrom and is preferably
formed integral therewith. :
97 indicates a rod which is pivotally con-

nected at one end with the arm 96 and is

adapted at its other end to slide freely in

067,470

and out of an opening 98 in part of the
framework 12 (see Fig. 7).

99 indicates a collar which is pinned or
otherwise adjustably secured to the rod 97.

100 indicates a spiral spring which is car-
ried on the rod 97 and bears at one end upon
the collar 99 and at the other end upon the
frame 12. The spiral spring 100 tends to
yieldingly hold the arm 96 and sleeve 94 in
the position shown in Fig. 7 and return the
same to said position when said arm 96 is
rocked to the right in Fig. 7.

101 indicates a link, one end of which is
pivotally connected with the arm 96 on the
collar 94. The other end of the link 101
is pivotally connected with an arm 102
which is secured to and preferably formed

integral with a collar 103 secured fo a shaft.

104 which is rotatably mounted in suitable
bearings 105 on the frame 11,

The brake band 42, by means of a rod 106,
is connected with a lug.107 upon the arm
102, and the other end of the brake band 49
is secured to a suitable collar 108 loosely

-mounted upon the shaft 104. When the

shaft 49 is rocked clock-wise in Fig. 7 by the
swinging of the lever 53 to the right and
consequent engagement of the pawl 58 with
ratchet teeth 52 on disk 50, the collar 90 will
be rocked with it, the pawl 92 engaging the
lug 95, rocking the arm 96 against the action
of the spring 100 and tightening the brake
band 42 so as to brake the mechanism. When
the shaft 49 is rocked in the other direction
so that the pawl 92 is freed from the lug 95,
the spring 100 will immediately rock the
collar 94 back again and free the brake.
- 109 indicates a_collar which is suitably
secured to the end of the rock shaft 49 op-
posite the lever 58 and is provided with an
arm 110 preferably integral therewith.

111 indicates a rock shaft which is jour-
naled in suitable' bearings 112 on  the
frame 11.

113 indicates a collar which is keyed or
otherwise secured to one end of the rock
shaft 111 in registry with the collar 109 and
is provided with an arm 114 projecting up-
ward therefrom and preferably integral
therewith.

115 indicates a link which is pivotally
connected at one end to the end of the arm
110 and at the other end with the end of the
arm 114, whereby, when said rock shaft 49
1s rocked in either direction, the rock shaft
111 will be correspondingly rocked.

116 indicates a collar which is keyed or
otherwise secured to the rock shaft 111 in
registry with the spider 22 and is provided
upon its periphery with suitable lugs 117—
118 preferably formed integral therewith.
By means of flexible rods 119—120, the ends
of the flexible brake barid 24 are connected
respectively with the lugs 117 and 118. The

ends of the rods 119—120 are screw-threaded
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S0 that 'they may be adjustably secured to

the lugs 117—118 by means of nuts 121—122.
- When the rock shaft 49 is rotated corntra-
clock-wise by the swinging of the lever 58

- from its ®off 7 position into the “slow ”

position,—that is to say from right to left
in Fig. 2-—by means of the engagement of
the - pawl 56 with the ratchet teeth 51, the
rock shaft 111 will be rocked in the opposite
direction, tightening the brake band 24 and

‘thereby braking the spider 22 and holding

it aganst rotation. When the pawl 56 is
thrown out of engagement with the ratchet

‘teeth 51 by the pin 57 as the lever 53 passes

the slow speed position, the spring 69 at
once rocks the shaft 49 clock-wise back again

~to normal position, which, rotating the rock

shaft 111 in the opposite direction, frees the
brake 25 and permits the spider 22 to rotate.
200 indicates a controller which is adapted
to be connected by suitable wires to the mo-
tor A, and is provided with the usual con-
troller handle 201. The controller may be
of any. well-known type, and the handle is
adapted when swung from the “off” to
“glow " position to drive the motor at a
slow speed and when moved from the “slow ”
past the several contact points 202 to gradu-
ally turn on more and more current to the
motor so as to gradually bring it to its full
speed. '
203 indicates a link, one end of which is
pivotally connected to the controller handle
201 and is provided at its other end with a
piston 204 which slides air-tight in a dash-
pot 205 provided at its closed end with a
small opening 206 to gradually permit the
air behind the piston to escape as the piston

“is moved inward.

207 indicates a collar which is journaled

-on the short shaft 208 supported in suitable

bearings from the framework. The collar
207 is provided with two arms 209—210,
preferably formed integral with said collar.
The collar is notched on its periphery so as
to form a'shoulder 211 adapted to be en-
gaged by a dog hereinafter described. The
upper end of the arm 209 is pivotally con-
nected with the link 208.

212 indicates a rod which is pivotally con-
nected -at one end to the lower end of the
arm 210, and is rigidly connected at the
other end with the block 213 which is rig-
idly - secured within .one end of a-cylin-
der 214.

" 215 indicates a piston which is slidingly
mounted in the eylinder 214.

216 indicates a spiral spring interposed
between the block or head 213 and the piston
215 inside of the cylinder 214.

217 indicates a piston rod one end of.
which is secured to.the piston 215 and the
other pivotally connected with the lower end
of the lever 53.

218 indicates a lug which, by means of a

>3

| set-screw or other appropriate means, is ad-
‘justably secured to the piston-rod 217.

219 indicates a collar which is journaled
on a suitable shaft 220, supported in suit-
able brackets from the framework and pro-
vided with two arms 221222 preferably
formed integral-with the collar.

223 indicates a link one end. of whieh 18
pivotally mounted upon the arm 221 and
the other end passes ireely through a block
224 preferably formed integral with and de-
pending from the collar 207.

the link 223, : ‘ -
- 226 indicates a spring which is interposed
between the. block 225 and the block 224,
and operates by bearing against said block
1225 when the collar 224 is held in fixed po-
sition to force the lower arm on the. collar
219 to the left in Fig, 2. -
227 indicates a link, one end of which is
connected pivotally with the upper end of
the arm 222 and the other end is pivotally
connected with the lower end of an arm 228
depending from and preferably formed in-
tegral with a collar 229 which is journaled
upon a suitable shaft 280 mounted in suit-
able supports in the machine.

the collar 229 and projects to the left over
the collar 207 so as to engage the shoulder
211 on said collar 207 and when so engaged
to prevent the counter-clockwise rotation of
the collar 207. 'The pressure of the spring
226 on the collar 225 and block 224 tends to
force the rod 223 to the left, rocking the

right, and hence, through the connection of

~the link 227, to rock the arm 298 to the
right and to yieldingly hold the dog 231 in
engagement with the surface of the col-
lar 207.

The operation of the above-described
mechanism is as follows: When the lever
53 is at full speed position, as shown in the
figures, the controller handie is also moved
to the full speed, the motor is running at
full speed, the clutch members are engaged,
both brakes are off, and, the arm 61 being
thrown by the cam 64 out of engagement
with the lug 60, the shaft 49 is yleldingly
held in normal position by the spring 69,
and the driving mechanism is running at
full speed. If the lever 53 is now swung
to- the right to. the “off” position, the
-cam 64 will be moved out of the way of the
arm 61 which will allow the arm 61 to drop
toward the normal position with the latch
63 bearing against the surface of the lug
60 and ready to drop into position behind it
when the lug 60 is raised by the votation of
the rock shaft 49 by the movement of the
lever in the other direetion as hercinafter
described. As the lever 53 swings away

from the full speed position, by the action

225 indicates a collar which is secured to

arm 221 to the left and the arm 222 to the’
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of the link 72, segmental .gear 73, bevel gear
75, rock-shaft 74, and link 71, the slide rod
78 will be moved inward so as to disengage
the clutch members by the action of the col-
lar 82 on fork 87 of lever 86. By the same
movement of the lever, the pawl 58, before
the lever 53 reaches the “ off ” position, will
éngage the teeth 52 of the disk 50, rocking
the shaft 49 clock-wise. Just before the
lever reaches the “ off ” position, the pawl
92 will by its movement engage. the lug 95
on collar 94, rocking it in the same direction,
and, applying the brake 43 to the clutch
dram 41, will stop the movement of the
mechanism and of the press, and the parts
will be held in this braked position as long
position.
At the same time, by this motion of the
lever to the right, the controller arm will be
swung to the right to the “off ” position.
This will be accomplished by the lower end
of the lever 53 pulling the piston-rod 217
to the left, pulling with it the cylinder 214
and the rod-212. This rocks the lower arm
on the collar 207 to the left, and, moving
the upper arm to the right through the
medium of the rod 203 swings the controller
arm to the right to the “ off ¥ position, the
parts being properly adjusted to so move it,
and moving the piston 204 out to the
open end of the cylinder 205. This same
movement-will free the lug 218 from engage-
ment with the arm 221 leaving it free to
rock under the influence of the spring 226.
As the collar 207 rocks in-a clock-wise di-

-rection, the pawl or dog 231 drops into the

notch beyond the shoulder 211 and the full
movement te the right is such as to carry the
shoulder 211 somewhat beyond the engaging
end of the dog 231 so as to permit it to be
moved to the Jeft on the return movement of
the lever 53 hereinafter described a sufficient
amount to bring the controller arm 201
upon the slow speed before the dog engages
the shoulder. The machine is now in po-
sition to be started. ’

The lever 53 is now swung to the left,
moving of course its lower end to the right.
This pushes the piston rod 217 to the right
against the spring 216 in the cylinder 214,

- and, the parts being free to move by reason
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of the fact that the dog 213 is somewhat
beyond the shoulder 211 as above described,
and the tension of the spring being suffi-
cient to permit of it, the upper arm 209 is

.moved to the left, swinging the controller
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arm 201 from the “off ? to the “slow ”
position, and moving the piston 204 slightly
inward 1nto the dash-pot 205. This rocking
of the collar 207 slightly to the left or
counter-clockwise brings the shoulder 211
into engagement with the dog or pawl 231,
the parts which operate the controller being
thus held against further movement until
released as hereinafter daccribed;” The lever
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is thus brought into “slow ” position, and
the motor is set running at slow speed. As
soon as the lever 53 begins its movement to
the left, the pawl 56 immediately engages
one of the teeth 51 on the ratchet 50, moving
it contra-clock-wise in the figures, and rock-
ing with it in the same direction the shaft

49 against the action of the spring 69. This

movement first of all releases the pawl 92
from the lug 95, leaving the sleeve 94 free
to be rocked by the spring 100 which im-
mediately acts to rock the sleeve 94 and free
the stopping brake 43 from the mechanism.
The same movement of the lever begins to
move the slide rod 78, but the parts are so
spaced that ‘the collar 84 does not imme-
diately bear upon the fork 87 to throw the
clutch members into engagement, until after
the slow speed position is passed.” The rock-
ing of the roc]k shaft 49, however, imme-
diately begins to tighten the flexible brake
band 24 and thus applies the brake 25 to the
spider 22, holding the same against rotation.
At the same time the lug 60 is lifted to a
position permitting the arm 61 to move to
its lowest position with the latch 63 drop-
ping below the lug 60 and preventing the
return of the rock shaft 49 by the operation

+of the spring 69 to its normal position until

after the arm 61 is swung out again by the
action of the cam on the further movement
of the lever. When the lever 53 is thus
held at the slow speed position, the pawl 56
is still in ehgagement with the teeth 51, but
the lever has moved into such position that
the lug 57 is just ready to act upon the
arm 56 of the pawl 56 so as to move it out
of engagement with the ratchet teeth 51
upon the further movement of the lever 53.

The stopping brake 43 being thus off, and 1

the spider 22 being held against rotation
by the hrake 25, the mechanism and the press
will be driven at the slow speed in the
manner hereinabove described, and will con-
tinue to so run until the further movement
of the lever. So far, the motor is running
at slow speed, and the slow-speed driving
mechanism only is engaged.

It now being desired to pass to the high
speed, the lever is swung still farther to the
left toward the position shown in the figures.
The pin 57, as soon as the lever is swung out
of slow-speed position, engaging the arm

56 of the pawl 56, throws 1t out of engage-

ment with the teeth 51, thus preventing
further contra-clock-wise rocking of the

rock shaft 49, which, however, is prevented -

by the engagement of the lateh 63 with the
lug 60 from itself being returned by the
spring 69 to its normal position which would
otherwise free the brake 25 from the spider
22. By this further movement of the lever,
the spring-seated collar 84 coming int» con-

‘tact with the fork 87, rocks the lever 86 and
throws the clutch membess into.engagement,
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~ causing the clutch drum 41 to gradually take
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the full speed of the driving shaft 19 and thus

driving the press by the full speed driving
mechanism. As this full speed movement 1s
taken up, and the mechanism is running by
the engagement of the cluteh members, and
just as s complete and tight engagement of
the clutch members is being made, the cam
64 on the lower end of the lever 53 engag-
ing the lower end of the arm 61, pushes 1t to
one side, freeing the latch 63 from the Ing
This permits the spring 69 to at once
rock the shaft into nornal position, freeing
the brake 25 from the spider 22 and permit-
ting it to take up the movement of the shaft
19. At the same time that the movement
of the lever from slow to full speed is caus-
ing the operation of the variable speed diiv-
ing mechanism above described, the move-
ment of the lower arm of the lever 53 to the
right 1s moving the pisten-rod 217 to the
right, carrying with it the lug 218. This of
course would cause a movement of the arm
210 to the right if it were not for the en-
gagement of the pawl 231 with the shoulder
211, which prevents the counter-clockwise
rotation of the collar 207. The effect of the
movement, therefore, until the shonlder is
releagsed from the ciog as hereinafter de-
scribed, is simply to compress the spring
216 in the cylinder 214, and the motor there-
fore during the period of bringing the full
speed driving mechanism into engagement
is running at slow speed. The parts, how-
ever, are so adjusted that just before the
lever reaches the extreme limit of its motion
to the full-speed position the dog 218 is
brought into contact with the arm 221 on
the collar 219, rocking it to the right against
the action of the spring 226, This of course
rocks the arm 222 to the left. and, through
the medium of the link 227 and arm 228, the
pawl or dog 231 is lifted out of engagement
with the shoulder 211, leaving the collar
207 free to rotate. The expansive force,
therefore, of the spring in the cylinder 214,
compressed as above described, thereupon
forces the cylinder 214 {o the right in ¥ig.
2, moving with it the link 212 and the arm
210, thus moving the arm 209 to the left,
forcing the piston 204 into the dash-pot 205,
and thereby swinging the controller arm
from the slow speed position over the various
contacts to the full speed position. The
spring in the cylinder 214, however, does
not act instantly, because the piston 204 in
the dash-pot 205 compresses the air between
it and the end of the cylinder, the air escap-
ing only through the small opening 206.
This will, of course prevent the instant act-
ing of the spring and therefore will cause
the gradual motion of the controller arm
from slow speed to high speed, passing over
the several contacts, and thus, the high speed
driving mechanism, being already engaged

7

as above described, will cause the gradual
speeding of the motor from slow to high
speed. _ ,
It will thus be seen that by a single move-
ment of the lever from left to right the
motor is.first set in slow speed motion and
the parts operating the controller are locked
so as to prevent the controller arm moving
to throw the motor into full speed until sub-
sequently released. As soon as the motor is
running at slow speed, the stopping brake is
thrown off, the slow speed mechanism is

“thrown into operative relation with the

press, and, as the movement of the lever
continues, the driving mechanism is moved
into full speec relation before the slow
speed driving mechanism is thrown out of
operative relation. This, as has been point-

ed out, prevents the occurrence of a period

of time between the throwing out of the
slow speed and the throwing in of the high
speed during which the press, running by
its own momentum only, would slow down
enough to cause breakages in the web when
the high speed was thrown in. It will also
be seen that the motor continues to run at
the slow speed substantially until the high
speed driving mechanism is thrown into op-
erative relation and that as soon as that high
speed engagement of the driving mechanism
is effected the same movement of the lever
has caused such movement of the parts that
the devices which held the controller at the
slow speed position hitherto have been re-
leased and the controller arm is gradually
moved so as to gradually increase the speed
of the motor from slow speed to high speed.
I therefore provide, by the above devices, a
mechanism by which the relative proportion
of the slow speed to the high speed of the
press may be considerably increased by
means of which the high speed is not taken
up ab once, but, after the driving mechanism
has been moved into high speed position, the
speed of the motor or other prime mover
is also gradually and automatically in-
creased so as to gradually increase the speed
of the high speed mechanism until it reaches

“full speed.

What I claim as my invention and desire
to secure by Letters Patent is—

1. In combination, a primé mover, a con-
troller therefor, a driving shaft driven by
said prime mover, a driving gear, slow speed
mechanism connected with said driving
shaft and adapted to be connected with said
driving gear, high speed mechanism con-
nected with said driving shaft and adapted
to.be connected with said driving gear, shift-
ing mechanism connected with said con-
troller and. with said slow speed and said
high speed mechanisms and adapted by its
movement to shift said controller to slow
speed position, to operatively connect said
slow speed mechanism with said driving
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%ear, and then to operatively connect said
igh speed mechanism with said driving
gear, and then to shift said controller to high
speed position.

2. In combination, a prime mover, a con-
troller therefor, a driving shaft driven by
said prime mover, a driving gear, slow speed
mechanism connected with said driving sha ft
and adapted to be connected with said driv-
ing gear, high speed mechanism connected
with said driving shaft and adapted to be
connected with said driving gear, shifting

‘mechanism connected with said controller

and with said slow speed and said high speed
mechanisms and adapted by its movement to
shift said controller to slow speed position,
to operatively connect said slow speed mech-
anism with said driving gear, then to oper-

.atively connect said high speed mechanism

with said driving gear, and then to gradually
shift said controller to high speed position.

8. In combination, a prime mover, a con-
troller therefor, a driving shaft driven by
said prime mover, a driving gear, slow speed
mechanism connected with said driving shaft

. ‘and adapted to be connected with said driv-
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ing gear, high speed mechanism connected
with said driving shaft and adapted to be
connected with said driving gear, shifting

mechanism connected with said controller

and with said slow speed and said high
speed mechanisms and adapted by its move-
ment. to shift said controller to slow speed
position, to operatively connect said slow
speed ‘mechanism with said driving gear,
then to operatively connect said high speed

- mechanism with said driving gear while said
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slow speed mechanism is still- in operative
relation with said driving gear, and then to
disconnect said slow speed mechanism from
said driving gear and shift said controller
gradually to high speed position.

4. In combination, a motor, a controller

- therefor, a driving shaft driven by said mo-

tor, a driving gear, slow speed mechanism
connected with said driving shaft and adapt-
ed to be connected with said driving gear,

- high speed mechanism connected with said
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driving shaft and adapted to be connected
with said driving gear, a lever, mechanism
operated by said lever and connected with
said controller and with said low speed and

high speed mechanisms and adapted by the.

movement of said lever to shift said con-
troller to slow speed position, to operatively
connect said’ slow speed mechanism with
said driving gear, then to operatively con-
nect said high speed mechanism with said
driving gear, and then to shift said con-
troller to high speed position.

5. In combination, a motor, a controller
therefor, a drive shaft, a driving gear, slow
speed mechanism connected with said driv-
ing shaft and adapted to be operatively con-

5 nected with said driving gear, high speed
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mechanism connected with said driving shaft
and adapted fto be operatively connected
with said driving gear, a lever, mechanism
connected With said lever and with said slow
speed and said high speed mechanisms and
adapted by the movement of said lever to
operatively connect said slow speed mech-
anism with said driving gear, then to oper-
atively connect said high speed mechanism
with said driving gear, and then to release
said slow speed mechanism; connections be-
tween said lever and 'said controller and
adapted by the movement of said lever to
shift said controller to slow speed position,
said connections including a spring adapted
to be compressed by the movement of said
lever and by its resiliency to move said con-
troller from slow speed to high speed posi-
tion. )

., 6. In combination, a motor, a controller
therefor, a drive shaft, a driving gear, slow
speed mechanism connected with said driv-
ing shaft and adapted to be operatively
connected with said driving gear, high speed
mechanism connected with said driving shaft
and adapted to be operatively connected
with said driving gear, a lever, mechanism
connected with said lever and with said
slow speed and said high speed mechanisms
and adapted by the movement of said lever
to operatively connect said slow speed mech-
anism with said driving gear, then to oper-
atively connect said high speed mechanism
with said driving gear, and then to release
said slow speed mechanism, connections be-
tween said lever and said controller and
adapted by the movement of said lever to
shift said controller to slow speed position,
said connections including a spring adapted
to be compressed by the movement of said
lever and by its resiliency to move said
controller from slow speed to high speed
position, and also including means connected
with said_controller and adapted to act
against said spring to cause said controller
to shift gradually from slow speed to high
speed position.

7. In combination, a motor, a controller
therefor, a drive shaft, a driving gear, slow
speed mechanism connected with said driv-
ing shaft and adapted to be operatively con-
nected with said driving gear, high speed
mechanism connected with said driving
shaft and adapted to be operatively con-
nected with said driving gear, a lever,
mechanism connected with said lever and
with said slow speed and said high speed
mechanisms and adapted by the move-
ment of said lever to operatively connect
said slow speed mechanism with said driv-
ing gear, then to operatively connect said
high speed mechanism with said driving
gear, and then to release said slow speed
mechanism, connections between said lever
and said controller and adapted by the
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movement of said lever.to shift said con-
troller to slow speed position, means adapted
to automatically lock said controller in slow
speed position and to be released by the
further movement of said lever, said con-
nections including a spring interposed be-
tween said lever and said controller and
adapted to be compressed by the further
movement of said lever and by its resiliency
to move said controller from said slow speed
position to high speed.position, and also in-

cluding means connected "with said con-

troller and adapted to act against said
spring to cause said controller to shift grad-
ually from slow speed to high speed posi-
tion. ‘ ' ‘
8. In combination, a motor, a controller
therefor, a drive shaft, a driving gear, slow
speed mechanisin’ connected ‘with said driv-
ing shaft and adapted to be operatively con-
nected with said driving gear, high speed
mechanism connected with said ~driving
shaft and adapted to be operatively con-
nected with said driving gear, a lever, mech-
anism connected with sald lever and with

‘said slow speed and said high speed mech-

anisms and adapted by the movement of
said lever to operatively comnect said slow
speed mechanism with said driving gear,
then to operatively connect said high speed
mechanism with said driving gear, and then
to release said slow speed mechanism, con-
nections between said lever and said con-
troller and adapted by the movement of
said lever to shift said controller to slow
speed position, means adapted to automat-

- ically lock said controller in slow speed po-
¢ sition and to be released by the further
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~movement of said lever, said connections

including a spring interposed between said
lever and said controller and adapted to be
compressed by the further movement of
said lever and by its resiliency to move said
controller from said slow speed position to
high speed position. and also including a

. dash-pot, a piston therein, and conmections

between said piston and said controller and
adapted to force said piston into said dash-

. pot when said controller is shifted from slow
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speed to high speed position and thereby act
against said spring. : ;
‘9. In combination, a prime mover, a con-

troller therefor, a main drive wheel having a

clutch member, a co-acting élutch member
driven by said prime mover, speed-reducing
gearing connected with said madin drive
wheel %or driving the same from said prime
mover at a slower speed, means for connect-
ing said speed-reducing mechanism with
said prime mover and arranged to be auto-
matically disconnected from said prime
mover when said clutch members codperate
to increase the speed of said main drive
wheel, a lever for throwing said speed-re-
ducing mechanism and said clutch members

=

into and out of operative engagement with

said main drive wheel, and connections be-

tween said lever and said controller and
adapted to move said controller to slow speed
position before said speed-reducing mechan-
1sm is put into operative relation with said
driving wheel, and, after said clutch mem-

:bers are brought into engagement, to move

said controller from: said slow speed to high
speed position. . ’

10. In combination, a motor, a controller
therefor, a driving shaft driven by said mo-
tor, a main drive wheel having a clutch
member, a co-acting clutch member driven
by said driving shatt, speed-reducing gear-
ing connected with said main drive wheel
for driving the same from said main driv-
ing shaft at a slower speed, ratchet mechan-
ism for connecting said speed - reducing
mechanism with said driving shaft and ar-
ranged to be automatically disconnected
from the driving shaft when said clutch
members coGperate to increase the speed of
the main drive wheel, and shifting mechan-
ism connected with said speed - reducing
gearing, with said clutch members, and with
said controller, and adapted by its move-
ment to first shift said controller to slow

-speed position, then to bring said speed-re-

ducing gearing into operative relation with
said driving wheel, then to bring said clutch
members into codperative relation with each
other, and then to shift said controller from
slow speed to high speed position.

11. In combination, a motor, a controller
therefor, a driving shaft driven by said mo-
tor, a main drive wheel having a.clutch
member, a co-acting clutch member driven
by said driving shaft, speed-reducing gear-
ing connected with said main drive wheel
for driving the same from said main driving
shaft at a slower speed, ratchet mechanism
for connecting said speed-reducing mechan-
ism with said driving shaft and arranged to
be automatically- disconnected from the

driving shaft when said clutch members co-

operate to increase the speed of the main
drive wheel, a.lever, connections between

‘said lever and said speed-reducing gearing

and said clutch members and adapted to
throw the same into and out of operative re-
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lation with said main drive wheel, connec- -

tions between said lever and said controller
and adapted by the movement of said lever
to move said controller to slow speed posi-
tion before said speed-reducing gearing is
brought into operative relation with the
drive wheel, and said connections including
between said

ed to be compressed by the movement of said
lever in bringing said cluich members into

" cobperative relation and by its resiliency to
to’

move said controller from slow spee
high speed position.
12. In combination, a motor, a controller

lever and said controller adapt--
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therefor, a driving shaft driven by said mo-
tor, :a. main .drive. wheel having -a- clutch
member; &:co-aeting  elutch member driven
by :said -driving . shaft,. speed-reducing gear-

ing: connected :with-said main-drive wheel’
~for driving the same from said main driving

for. connecting said speed-reducing mechan-
ism, with said driving shaft and arranged. to
be automatically disconnected from: the driv-

shaft. at a slower speed, ratchet mechanism

ing shaft when said clutch members :codper-

ate-to. increase the speed of the main drive:
wheel, a'lever, connections between said lever

and: said speed-reducing gearing and- said -

cluteh. members and " adapted’ to throw: the
same into-and out of operative relation with
said main drive wheel, connections between"
said lever and said -controller and adapted

by the -movement.of said lever to move said’
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controller to slow speed position before said

speed-reducing gearing 1s- brought into: op--

erative relation with the' drive wheel, said

~connections ircluding between said lever and-
said controller adapted to be compressed by

the movement ofsaid lever in bringing said
clutch members into coéperative relation and
by its resiliency to move said controller from
slow speed to high speed position, and also
1including means® connected with said con-
troller -and adapted to act against said
spring to cause a gradual movement of said
controller from slow speed position to high
speed: position.

~JOSEPH J. WALSER.
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