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UNITED STATES
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PATENT OFFICE

2,617,641

SAFETY DRIVING MECHANISM AND CUR-
RENT BREAKER THEREFOR

George J. Uhlig, Chicago, Ili., assignor to Victor
Adding Machine Company, Chicago, Iil., a cor-

poration of Delaware

Application December 30, 1933, Serial No. 104,648
18 Claims. (CL 192—150)

This invention relates to improverments in safety
driving mechanism and current breaker there-
for, and being more particularly adapted for
controlling the connections of machines with
their source of power. As for example, the device
is illustrated as being attached to an adding ma-
chine for driving the same, wherein a single revo-
Iution or cycle is required for the normal opera-
tion of the setting up of the paris of the machine
to make an impression thereoi, and for restoring
them to their normal positions during the cycle,
and wherein provision is made whereby a num-
ber of successive revolutions may be had at the
will of the operator.

The chief objects of the invention are the pro-
vision of unitary driven actuating mechsnism for
automatically rendering the driving action of the
machine effective for a complete cycle under the
driving power of a motor and for cutting off the
current supply to the motor upcn the completion
of the cycle and the paris being auitomatically
brought to rest in a predetermined position, being
caused to move under the control of a touch-bar
and also under the control of the feature keys of
the adding machine.

Another object is the provision of means for
cutting off the current supply to the motor when
the machine is operated and the parts thereof
become locked due to some cause or other or of
interference in the mechanism and thereby re-
lieving the strain on the driving parts and pre-
venting the burning out of the motor.

A further object is the provision of means for
controliing and to even out the load in the ma~
chine in each cycle of operation.

In the accompanying drawings embodying my
invention, I show the device as being attached to
an adding mschine, but do not wish to be limited
to the operation and action solely to an attach-
ment while all of the features embodied in these
improvements will be substantially the same.

Figure 1 is a side elevation illustrating my de-
vice as attached to an adding machine, show-
ing the casing of the machine in cross-section and
the control parts extending from the device to
operate the machine.

Pigure 2 is a side elevation similar to Fig, 1,
illustrating the control parts in a changed posi-
tion.

Figure 3 is a side elevation showing a portion of
the driving unit and the planetary gearing there-
on for controlling the safety switch and also the
wiring circuit being shown diagrammatically
therewith.

Figure 4 is an enlarged detail cross-sectional

view taken on the line 4—4 of Fig. 3, showing the
interior mechanism of the driving unit.

Figure 5 is a longitudinal sectional view taken
on the line 5—3 of Fig. 4.

Figure 6 is an enlarged detail side elevation of g
ithe planetary gearing for operating the safety’
switch. ’

Figure 7 is an eniarged detail cross-sectional
face view taken on the line 7—1% of Fig. 6.

Figure § is an enlarged detail side elevation g
similar to Fig. 6, showing the other side of the
planetary gearing.

Pigure 9 is a detail cross-sectional view of the
contacting member taken on the line 9—8 of
Fig. 1.

Figure 10 is a fragmentary detail side eleva-
tion of the lower end of the feature keys, showing
their connection tc control the driving mecha-
nisim.

Figure ilis an enlarged perspective detail view g
of the feature key rocker member.

Figure 12 is a side elevation of a modified form
of driving mechanism as attached to an adding
machine.

Figure 13 is an enlarged detail cross-sectional op
view taken substantially on the line 13—Ii3 of
Figs. 12 and 14.

Figure 14 is an enlarged longitudinal sectional
view of the driving mechanism with parts there-
of being partially in elevation.

In the preferred embodiment of the invention,
the mechanism inciludes a housing {5 provided
with a plurality of ears {8 for attaching and sup-
poriing the device in position on a plate or wall
{7 which is secured to the bottom wall {8 of the
adding machine. The housing {5 is provided with
a horizontally extending portion §8q¢ for housing
a motor {9 which has its shait 28 journaled in a
bearing 21 supported on the wail 22 positioned be-
tween the housings i85 and f%a. "The shaft 20 of
the motor 8 is provided with a transverse tongue
portion 23 fitting into a ftransverse slot opening
24 milied in one end of a worm 25 for driving
the same and having its octher end journaled in an
adjustable bearing 2§ at the outer end of the hous-
ing 15. The bearing 25 also serves as an end-
thrust bearing for taking the driving thrust of
the worm 2§ while it is driving the mechanism by
means of a worm-wheel 27 carried in the housing
i%. The worm-wheel 27 is in the form of a ring-
gear, being provided with a central bore 28 which
is supported for turning movements with and in-
dependently of a shaft 29 by means of a collar 30
provided with a central bore 31 through which
the shaft 29 extends. A disc 32 is fixed to one end gy
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of the collar 30 and has the studs 33 and 34 fixed
thereto with their free ends extending through
openings 35 and 36 respectively in the worm-
wheel 27 for supporting the same on the shaft 28,
Each of the studs 33 and 34 is provided with a
shoulder 33z and 34a respect:vely adjacent the
disc 32 for spacing the worm-wheel 21 therefrom
and with the shoulder 33¢ of one of the studs pro-
viding for the attachment of one leg 37 of a tor-
sion spring 38 which has its body portion encir-
cling the collar 30 and being disposed within the
bore 28 of the worm-wheel 21. The other lez 39
of the torsion spring 38 is fixed to a stud 49 on a
lever member 41 which is fixed for turning move-
ments with the shaft 28 by means of a collar 42
fixed thereto with a pin 43 and has the lever mem-
ber 41 secured thereto for turning movements with
the shaft 29.

The studs 33 and 34 are arranged substantially
diametrically opposite each other in fixed position
on the disc 32 with the stud 34 relatively longsr
than the stud 33 to extend into the path of the
lever member 41 which is normally urged against
the stud 34 by means of its connection with the
torsion spring 38 secured thereto.

It will be noted that a flexible drive between
the worm 25 and the driven shaft 29 will be had
by means of the connection of the torsion spring
therebetween, and to relieve the driving strain on
the torsion spring 38, a drum 44 is secured to the
worm-wheel 21 by means of a screw 45 and is
driven therewith by means of the studs 33 and 34
respectively extending through openings 46 and
41 respectively in the drum £4. A band 48 ex-
tends within the drum 44 engaging its inner pe-
riphery and is provided at its free ends with in-
wardly disposed portions 49 and #0 having re-
duced portions 51 and 52 which form opposed
shoulders and tongues between which a compres-
sion spring 53 is interposed and guided to exert
an expanding pressure on the band 42. This band
48 is provided with substantially diametrically
opposed cut-away portions &4 and 85 respectively
on one edge thereof to receive the ends 4{a and
41b of the lever member 41 therein for turning
movements therewith.

As the worm-wheel 27 is being turnad by means
of its driving connection with the worm 25, the
drum 44 fixed thereto will frictionally drive the
lever 41 by means of its connection with the hand
48 which is in frictional contact with the inner
periphery of the drum 44 and by means of the tor-
sion spring 38, the shaft 29 will be yieldingly and
frictionally driven with the worm-~wheel 2%. This
constitutes the driving mechanism for the driven
shaft 29 which is connected to the parts of the
machine to drive the same by means of a speed
control cam 56 fixed to one end of the shaft 29
outwardly of its bearing 57 in a cover plate 58
which is secured to the housing i5. The other
end of the shaft 29 is provided with a reduced
portion 29a that is journaled in the housing 13
and extends outwardly thereof being provided
with a flattened portion 236 adjacent its free end
portion to which mechanism is supported, ar-
ranged for turning movements with the driven
shaft 28 as the worm-wheel 27 is turned.

The mechanism supporied outwardly of the
housing 15 on the reduced portion 29¢ of the
driven shaft 29, constitutes the safety swiltch
mechanism for cutting off the current supply to
the motor {9 as the driven shaft 29 is suddenly
caused to be stopped from its turning movemenits
during the time the device iz being operated.
The switch mechanism comprises planetary gear-
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ing which is caused to turn with the shaft 28 and
the worm-~wheel 27 for retaining the switch closed

in the circuit and for causing a differential move-
ment between the driven shaft 29 and the worm-
wheel 27 under the tension of the spring 38 when 5
the driven shaft 28 is suddenly stopped during its
cperating movements, permibting the worm-wheel

te be driven in advance of the driven shaft 29 to
cpen the circuit.

"The collar 83 is directly connected to a gear 53 10
of the planetary gearing which is carried on the
extension 28¢ of the shaft 28 by means of a trans-
verse siot 63 milled into the end of the collar 30
adjacent the inner end of the housing 5. The
gear B8 is provided with a tongue 81 extending 15
from a relatively long hub 62 and extends into
the slot 42 for turning movements with the collar
38. The hub 8% of the gear 59 provides a bearing
for the reduced end portion 28« of the shaft 28
and is journaled in the bearing 83 fixed to the 20
housing {5 with its driving connection with the
collar 38 by means of its engagement with the
slot 9 thereof into which its tongue 61 extends.
The gear §9 is in meshing engagement with a gear
64 which in turn is in meshing engagement with 25

57 vespectively iixed to a plate 88 which is se-
cured to the housing {5.

The gear &5 is in meshing engagement with a
gear B9 pivotally carried on the extension 2%z 30
of the shaft 28 and is in spaced relation with
the gear 59 and being 2180 in meshing engagement
with a pianet gear T8 that meshes with a similar
pilanet gear 1. The planzt gears 70 and 711 are
icurnaled on the studs 72 and 73 respectively, car- 38
ried on an arm 74 supported for rocking move-
ments on the reduced portion 23a¢ of the shaft 25
near the free end thereof, and are also supported
at th other ends in a relatively small plate
¢ which is mounted for rocking movements with ¢o
the arm 74 on the reduced portion 28g¢ of the
shaft 29 adjacent the gear 53. The planet gear
Ti is in meshing engagement with a gear 16 fixed
for turning movements with a shaft 2§ on the
reduced portion 28¢ thereof by means of the ¢5
flattened portion 29b engaging the key 171 of the
All of the gears §5, 69 and 7§ are ar-
seaced relation by means of the collars
securely held on the end of the shaft
by means of a lock washer 150 extending into 80
an annular groove 15¢ at the extreme end of
tha reduced portion 23¢ of the shaft 29.

During the normal driving operation of the de-
vice, the shaft 2§ will be driven with the worm-
wheel 27, which will cause the gear ¥§ keyed there- 85
to to turn with the shaft 28 and the gear 59
to ke turned with the collar 239 by means of
its engagement at 680—%1, The positive turning
movements of the gears 75 and 59 will cause the
turning movements of the gears 64 and 65 and the 60
free turning movements of the planet gears 10
and 71 which will cause an idling movement of
these gears without affecting the movement of
the arm T4,

The upper pertion 74a of the arm 74 carries a 65
contacting member designated as a whole as 18
which is ingulated from the arm 14 by means of
the insulgtion strips 78 and 8) on each side
thersof and is provided with the plungers 81 and
&2 which ave nermelly forced cutwardly by means 70
of the compression spring 83 and are normally
held between a guide mermber 84 comprising side
plates 85 and 85 of the guide member 84. 'The
side plates 35 and 8% are of insulation material
Ield in spaced relation with each other by means 75
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of the sleeves 87 through which the screws 88 ex-
tend being threaded into the housing 15 for sup-
porting the guide member 84 in position with re-
spect to the arm 74. The Insulated side plate 85
is provided with a segmental contacting member
89 fixed on its inner face below the screw 871 and
adjacent that portion §8g of the housing {5 and
being concentric with the shaft 28 to be engaged
by the spring pressed plunger 8! carried in the
arm 14. The insulated plate 86 is provided with a
surface contact plate 98 adapted to be constantly
engaged by the plunger 82 of the contacting
member 78 carried in the arm T4. 'The plungers
31 and 82 form the safety switch by means of
their engagement with the segmental member 89
and the plate 99 which are connected in series
to the motor {9 and to a contact switch 81 from
a common source of supply.

As illustrated diagrammatically in Fig. 3, the
wiring circuit consists of an inlet wire 92 ex-
tending to a terminal 83 fixed to the segmental
contacting member 89 and through the contacting
member I8 to the plate 83 which has a lead 94
extending to the contact switch 8f and a lead
85 from the switch 81 to the motor 19 and a re-
turn wire 88 from the motor {9 to the common
souce of supply.

he device gs positioned and attached in an
adding machine, has its speed control cam 56 pro-
vided with a member 97 fixed thereto by means
of the rivets 83 and which is provided with an
outwardly extending stud 99 forming a crank to
which an arm 68 is pivotally connected and
which extends forwardly and is pivoted at 181 to
5 msin drive lever 1982 fixed to an actuator shaft
183 for causing a rocking movement of the main
drive lever 192 during one cycle of the speed
control cam 53. The arm 185 extends outwardly
of the stud 89 and is provided with a stud 104
which carries a follower 185 adapted to extend
into the path of a stop lever $88 carried on a stud
187 fized to a toggle-lever 188 which is mounted
for rocking movements on a stud 168 fixed to the
side plate 17 of the machine, The toggle-lever
i82 alsc carries a pin (18 that extends through
an opening #11 in the stop-lever 186 and normal-
1y engages the forward edge thereof for retaining
5 sheulder {8%¢ of the stop-lever 166 normally in
the path of the follower 05 forming a rest there-
of and preventing its continuous motion. The
lower end of the toggle-link {68 is provided with
o pin 118 fized thereto on which a relatively small
hell-crank 118 is mounted for recking movements
therewith and independently thereof and hav-
ing its horizontally extending leg pivetally con-
nected by means of a pin {14 to a link {5 which
is supported on the side plate {7 by means of a
shoulder screw {18. The connection of the bell-
crank 12 and the link {15 by means of the pin
§ 14 forms a toggle of these two members for caus-
ing the swinging movement of the toggle-lever
108 on the stud {99 which posifions the stop-lever
$06 either in or out of the path of the follower
(85 carried on the arm {83.

VWhile the parts are in their normal positions,
the stop-lever 153 will be forced rearwardly by
the engagement of the follower {85 therewith, so
that the opening ({1 therein will engage the pin
118 of the toggle-lever §88 and will be normally
urged in the other direction by means of a ten-
sion spring #¢7 fixed to the free end of the stop-
lever 165 and to a pin (18 fixed to the side
plate 171.

The bell-crank 113 has a pin [19 fixed to its
upwardly extending leg to which a relatively

3

long link 120 is pivotally connected and extends
forwardly toward the actuator shaft 103, being
carried at its forward end on a pin 121 fixed to
the side plate §7 and extending through a slot
opening {22 in the link i20. The link 1208 is 5
connected to a touch-bar 123 and to the feature
keys designated as a whole as 124 for causing
the toggle action of the bell-crank |3 and link
§15 for releasing the parts for the starting
movements of the device. 10

The feature keys 24 are operatively con-
nected with the link 120 by means of a rocker 125
carried on a stud 126 secured to the side plate 11
and having an equalizer 127 pivotally connected
to one arm (28 thereof by means of a pin 129, 15
The equalizer {27 is supported for rocking move-
ments on the arm 128 of the rocker 125 and
has pins 138 and 31 respectively, fixed in
each end thereof for engagement by the stems
1268¢ and {24b respectively of the feature keys 20
guided on the pins {32 and 133 that extend
through the slot openings 134 and 135 respec-
tively of the feature keys which are normally
held in raised -position by means of the tension
springs 136 fixed thereto and to the casing of 25
the machine.

The touch bar 123 is provided with a stem 123a
which is provided in its lower end portion with a
vertical slot opening 37 through which a pin 138
extends to guide the lower end of the stem (23a 30
into the path of a pin #39 fixed to the upper
right-hand corner of a plate 140 which is pivot-
ally supported on the side plate 17 for rocking
movements with an integral arm i4{ on the
stud 142. The arm 14i has pivotally connected 85
thereto a link (43 provided with a bifurcated
end portion 144 that straddles a headed pin 148
fixed in the leg 125a of the rocker 125 for per-
mitting of a free movement of the arm 143 with
respect to the rocker 125. The plate 1406 is pro- 40
vided with a stud (48 fixed thereto on which a
follower E£7 is pivotally mounted for engage-
ment with an inwardly bent portion 48 of the
link {28 as the plate 148 is rocked in one direc-
tion on the stud 1£2. 45

The depression of the touch bar 123 or of any
one of the feature keys 128 will cause the plate
i40 to rock on the stud 142 and cause a forward
pull on the link {26 by means of the engagement
of the follower 146 with the inturned end 148 50
of the link and collapse the toggle, causing a,
rocking movement of the toggle-lever 88, re-.
moving the pin ({8 thereof from engagement’
with the opening {i{ in the stop-lever 106 and
rendering the driving mechanism free thereof 88
to be propelled by means of the driving motor 91
as the contact switch 19 is closed.

The depressing of the touch-bar (23 causes
the stem 123a¢ thereof to engage the stud {29 of
the plate 140 and causes a downward rocking 60
movement of this plate {48 which carries with
it the arm (41 that causes the bifurcated end 144
of the link 143 carried thereon to slide on the
headed pin {41. 'The sliding action of the link
&3 on the pin {45 will not effect a movement of 65
the rocker 128, but will permit the plate 140 to
pe rocked independently thereof.

Upon the depression of any of the feature keys
24, the stems {28 or 124D thereoi will engage
the pins 188 or (81 carried on the equalizer 127 70
which is pivotally carried on the arm (28 of the
rocker 125 by means of the pin {29. The down-
ward movement of the equelizer 127 will cause
the arm 128 of the rocker {2b to rock downwardly
therewith on the stud 126 and cause its other 75
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leg 125a to rock rearwardly with the headed
pin 145 thereon engaging the innermost edge of
the bifurcated end of the link 43 and carry it
rearwardly therewith and rock the plate 140 with
the arm 141 on the stud 142. The downward
rocking movement of the plate 140 causes the
follower 147 thereof to engage the inwardly
turned portion 148 of the link i2) and causes
this link 120 to be moved forwardly to collapse
the toggle and swing the toggle-lever 108 on the
stud 108.

As thus far described, the mechanism is con-
nected for driving movements with the actuator
shaft 103 by means of the main drive lever 102
fixed thereto and connected to the arm 188 which
exiends therefrom and is pivoted to the stud 99
of the driving mechanism which is arranged for
& single revolution upon the depression of the
touch bar 123 or of the feature keys 124, and
to be automatically relieved of the driving force
of the motor (9 upon the completion of the
cycle. To attain this end, the piate 143 is con-

tnk 148 pivotally connected to a stud 153 fixed
to the plate 140 and extending upwardly and
rearwardly to be guided for sliding movements
on a stud {51 fixed to the side plate {7 and which
extends through a slot opening {52 in the link
{49, The link 149 is provided with a slog open-
ing 153 rearwardly of the stud {8{ through which
2 pin 154 extends, being fixed to the free end of
2 control lever 153 pivoted intermediate its
length for rocking movements on a stud 158 on
the side plate 17. The contact lever {55 is
provided with an insulated roller 157 pivoted on
a pin 158 at its other end and being normally
positioned adjacent one isg of the contact switch
&1 and adapted to engage this leg for making
contact with its other leg during a pulling action
exerted on the link 145 as the plate 148 is rocked.
A contact switch lock {89 is also supported on
the stud 158 adjacent the contact lever §55 and
is provided with an extension {60 adapted to en-
gage the insulated roller i57 by means of a
tension spring 181 connected to the free end of
the contact lever 5%, and having its other end
connecetd to a pin 162 fixed to the side plate 11,
The contact switch lock 159 has a connecting link
153 pivotally connected thereto below the stud
{56 Dy means of a pin #38 and is pivotally con-
nected intermediate its length at 165 to the
upper end of a contact-lock-lever 186 which is
also supported for swinging movemenis on the
stud 189 adjacent the toggle-lever {48. The fres
end of the connecting link 152 is connected to the
free end of the contact-switch-lock {59 by
means of a tension spring 67 which exerts a
tension at the free ends of these members and
normally retains tiie extension §42 of the contact-
switch-lock 188 in engagement with the insulated
roller 157. The connecting link {43 being pivot-
ally supported above the stud {49 on the contact-
lock-lever 168 on a pin 165, is permitted to swing
therewith under the tension of the spring {67 as
the lower end of the contact-lock-lever {85 is
out of the path of the follower {85 carried on the
arm {00. The tension of the spring {67 will nor-
mally urge the link {83 and the contact-switch-
lock 159 to be drawn together on their pivotal
centers 165 and 155 respectively and also urge
o rocking upward movement of the lower end of
the contact-lock-lever 165 on the stud 199 and
position the lower end thereof into the path of
rotation to be engaged by the foliower 165 as the
device. is operated.

riected to the contact switch 81 by means of a

2,017,841

In the operation of the device effected by the
depression of the touch-bar 123 or by the depres-
sion of the feature keys 124, a pulling action will
be exerted to the link 120 leading to and con-
nected with the toggle bell-crank 113 by means
of the rocking movement of the plate 140. The
pull on the link 120 will cause the bell-crank 113
and the link 15 to be collapsed (see Fig. 2),
causing a rearward rocking movement of the
toggle-lever 108 and rendering the stop-lever 106
free of the follower {05, permitting the mecha-
nism to be free to be driven by the motor 19.
During this time a pull is also exerted on the
link 149 which causes a rocking movement of the
contact-lever 135 on the stud 156 and positions
the insulated roller 157 against one leg of the
contact switch §i causing it to engage its other
leg forming a contact between the leads 95 and
94 and closing the circuit to the motor {9 which
causes the turning movements of the worm 25 to
drive the worm-wheel 27 and to drive the shaft
28 in a clockwise direction (see Figs. 1 and 2),
and causing a rocking movement of the main
drive lever 102 with the actuator shaft 103 to
drive the machine. ’

The pull on the link {49 causes the roller 157
to be moved upwardly for closing the contact
switch 91 to start the motor, and under the ten-
sion of the spring 67 the extension {60 of the
contact switch lock 58 will be caused to follow
the rolier and by means of its connection with
the link 63 wiil cause this link to be moved
therewith and an ocutward rocking movement of
the contact lock lever 133 on the stud 109 with
its lower end portion into the path of the fol-
lower 188 the instant the follower has moved out
of engagement therewith.

As the fcllower 105 is carried in a clock-wise
direction during a eycle of the driving mecha-
nism, it will again contact the lower end of the
lever 16§ carrying this lever downwardly for a
swinging movement on the stud {99 and cause
its upper end connected at 165 to the link 153 to
carry the link forwardly and also carrying the
contact-switch-lock 1538 therewith by means of
its connection {64 with the link {83. This move-
ment of the contact-switch-lock (59 carries the
extenzion 160 thereof away from the insulated
roiler {57 which is caused to follow the extension
168 under the tension of the spring 161 fixed
thereto and will also cause a rearward rull on
the link 149 restoring the plate {43 therewith to
its normal position.

The speed control cam 53 has a follower 168 in
contact therewith which is carried on a stud 159
fixed to a lever 170 piveted at 13! on the side
plate 17 and which is urged forwardly with the
follower 168 into contacting engsgement with
the cam 55 by means of a relatively strong ten-
sion spring {72. The purpose of the follower 168
coacting with the cam 55 is to control or even out
the load in the machine during each cycle, and
to permit of a relatively easy starting of the
device, and after about cne-third of the cycle,
the cam being provided with a rise for exerting
a rearward pressure on the tension spring {712
for a given distance of its cycle at which time it
will drop, and the tension of the spring 172 will
assist the furning movements of the device for
carrying the load to near the end of its cycle.
At this time, the follower {168 will again be caused
to move rearwardly against the tension of the
spring 112 and exert a tension against the turn-
ing movements of the cam 58 to cushion the de-
vice near its limit stroke at the time the follower
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185 engages the stop-lever 186 and preventing
an abrupt stop thereof.

The restoring action of the link 149 is caused
by the restoring action of the link {28 which has
a spring {28¢ fixed thereto and to the side plaie
iT for exerting a rearward pressure for resetting
of the toggle 113—115 connected thereto and po-
sitioning the toggle-lever {88 to its normal posi-
tion with the pin 1i8 thereof engaging the for-
ward end of the opening (i in the stop-lever
1058 and retaining the stop {46 into the path of
the follower 105 to form a permanent stop against
which the follower 185 is brought to rest.

Should some obstruction occur in the machine
to suddenly stop the actuator 183 during its op-
erative movements, the worm 25 driven by the
motor {9 will continue to drive the werm-wheel
21 while the shaft 29 is withheld from turning
movements therewith due to its connection with
the actuator shaft by means of the lever 182 and
the arm 188. The torsion spring 38 will be in-
creasingly wound up by means of one of its ends
37 being connected to the worm-wheel 27 and its
other end connected with the shaft 29. The
turning movement of the worm-wheel £7 causes
the turning movement of the gear 5% connected
therewith at §8—81 to the collar 38 which carries
the disc §2 that supports the worm-wheel 27,
while the gear 75 retained on the reduced por-
tion 28b of the shaft 28 by means of the key 77
remains dormant with the ghaft 88. 'The turn-
ing movement of the gear 58 causes the furning
movement of the gear 84 which is in meshing en-
gagement therewith and which in turn is in
meshing engagement with the gear 85, causes
this gear to turn therewith. The gear 85 is in
meshing engagement with the gear §9 and causes
this gear 69 to exert a turning pressure on the
planet gear 78 which is in meshing engagement
with the planet gear 7! and which in turn is in
meshing engagement with the gear 76 which at
this time, is prevented from turning due to the
shaft 28 being i a locked position.

The turning movement of these gears 53 and
69 with the gears 68 and 65 will cause the planet
gears 18 and 7! to turn and one of these planet
gears being in meshing engagement with the
dormant gear 76, will cause these planet gears to
walk around the gear 76 carrying with them the
arm 74 which will slidingly carry the contacting
member 78 in sliding contact with the segmental
contacting member 88 and the contact plate 8.
The arm 74 will continue fo move until the
rlunger 8! of the confacting member 78 has
moved to the right (Fig. 3) off of the segmental-~
contacting-member 88 which will break the safe~
ty switch circuit between the inlet wire 82 and
the lead 94 to the motor 48 and relieve the driv-
ing pressure of the worm 28 tc the worm-wheel
21 and to the remaining parts which are with-
held from turning movaments.

Asz 5 sudden lock-up cecurs to prevent the shaft
1g with the worm-wheel 27, the
stud 24 carried thereby will be caused toc move
away from the end 41b of the lever member 41
against the tension of the torsion spring 22 and
during this time, the drum 44 will be moved with
the worm-wheel 27 in advance of the PBand 48
which is retained with the shaft 28 by means of
the levaer member &1, The band 48 offers a fric-
tional resistancs to the turning movements of
the drum 44 with the werm-wheel 27 and pre-
vents the stud 24 from being turned by the worm-
wheel 27 to strike the end 4{a of the lever 41 with

- g sudden jolt.

5

A modified form is illustrated in Figures 12, 13
and 14 of the drawings, in which the mechanism
for operating the actuator shaft 183 includes the
drive lever {62 fixed therefo and having an arm
209 pivoted to a cam disc 258 by means of a stud 'y
298 forming a crank for the arm 288 to rock the
uator shaft 168 during each cycle of the cam
256 when driven by the mechanism in the same
manner as in the preferred embodiment above
described. 10

The housing 15 in the modified form contains
the same mechanism as in the preferred embodi-
ment and like numerals to like parts have been
inserted in the drawings, and it is thought that
2. description of one will suffice for a description 15-
of all. The variation being the addition of a
clutching member mounted on a reduced portion
229 of the shaft 29 and the cover plate 258 being
of a cup-shaped formation to accommodate for
the positioning of the additional mechanism with- 20~
in the housing 5.

While the device is in its normal position, the
link 228 which is pivoted at 221 to the member
243 and extends therefrom and is pivoted at 222
te a depending lever 223 secured to a stud shaft 25
224 which extends through the housing 5 and
has fixed to its inner end portion a stop-arm 225
adapted to be normally retained in the path of
travel of o stud 226 and to abut the same. The )
stud 228 extends through an arcusate slot open- 30
ing 227 in the member 231 and is fixed into a cres-
cent shaped arm 228 which is pivoted for rocking
movements on the stud 238 of the member 231
which is fixed fo a collar 232 and supported for
turning movements on the reduced portion 229 of 35
the shaft 29. The crescent shaped arm 228 is
also yieldingly connected to the member 231 by
means of a tension spring 233 connecting their
free ends for urging the stud 228 of the member
%28 to the forward end of the slot cpening 227 of 40
the member 231. The crescent shaped arm 228 is
alse provided with an inwardly turned extension
284 adapted to normally overhang the teeth 235
of a wheel 238 while the stud 228 thereof is in
abutting engagement with the stop-arm 225. 45

The wheel 236 is fixed for turning movements
with the lever member &1 by means of spacing
studs 287 which also secure the wheel 236 with
the arm 4¢,

As the link 228 is urged forwardly by means 50
of depressing the touch-bar 123, the depending
lever 228 on the housing §b will be caused to rock
therewith, causing a downward rocking move-
ment of the stop-arm 225 out of the path of the
stud 228 and permitting the same to be drawn 38
forwardly in the slot opening 227 under the ten-
sion of the spring 233 by means of its engagement
with the crescent-shaped arm 228 to which the
stud 228 is fized. The rocking movement of the
crescent-shaped arm causes the extension 234 60
thereof to be drawn inwardly therewith for en-
gagement with the teeth 235 of the wheel 236.
This constitutes a clutching device for the driving
movements of the cam disc 256 which is con-
nected to the member 231 by means of a sleeve ¢y
238.

It will be noted that the clutching mechanism
carried on the sleeve 238 is also freely carried
on the reduced end of the shaft 29 and is with-
held from longitudinal movements within the 7o
cover 288 by means of a bearing 239.

With this clutching device as above described,
it is possible to use a continuous running motor
and to intermittently connect the same during its
driving movements with the mechanism by means yg
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of the extension 234 of the arm 228 being selee-
tively positioned into the path of the teeth 235
upon the downward movement of the step arm 223
effected by means of a pulliing action on the link
220 upon the depressing of the touch-bar 123 at

the will of the operator. Upon the release of the

touch-bar, a spring 241 fixed to the link 220 and
having its cther end fixed to the frame 17, will
cause this link 220 to be urged rearwardly swings-
ing the depending lever 223 therewith and posi-
tioning the stop arm 225 into the path of rota-
tion of the stud 226 carried on the arm 228. Upon
the engagement of the stud 226 with the stop-
arm 225, the arm 228 will be withheld from fur-
ther rotating movements and the member 23§
will move in advance thereof against the ten-
sion of the spring 233 until the stud 226 abuis
the rearward end of the slot opening 227. This
additional movement of the member 231 after the
stud 226 has engaged the stop-arm 225 which is
that distance permitted by the length of the slot
opening 227, causes the inwardly extending por-
tion 234 of the arm 228 to be moved out of the
path of the teeth 236 on the wheel 235 and per-
mitting its free movement independently of Lhe
arm 228.

As the machine is driven by means of the mech-
anism for driving the shaft 29 and a lock-up of
the actuator shaft 183 should cccur, the torsion
spring 38 will be wound up as explained in the
preferred embodiment and a differential action
of the planetary gearing will occur for effecting a
swinging movement of the arm 74 to position the
contacting member 78 thereof out of contact with
the segmental contacting member 83 and opening
the circuit to the motor {9.

After the lock-up in the machine has been re-
moved, the arm 4{ will be restored to its normal
at-rest position against the stud 34 under the
tension of the torsion spring 38 during the time
the worm-wheel 21 is withheld from turning
movements against the worm 25. The restor-
ing movement of the arm 41 will cause the shaft
29 to be moved therewith and cause the differ-
ential movement of the planetary gearing which
will swing the arm 14 to its normal at-rest posi-
tion and carry the contact member 18 therewith
to be restored into contact with the segmental
contact member 89 while in sliding contact with
the plate 98 and closing the circuit to the motor
and rendering the device to be again actuated at
the will of the operator, upon the depression of
the touch-bar or the feature keys for closing the
circuit to the contact switch 81 which connects
the motor with the source of supply.

In this modified form, the motor 19, the safety
switch and the contact switch are wired in series
to form a circuit with a common source of supply
in the same manner as in the preferred form, as
illustrated diagrammatically in Fig. 3. The con-
tact switch 191 is adapted to be closed upon the de-
pression of the touch-bari 123 which causes a
forward pull of the link 220 against the tension
of the spring 241 and also causes the rocking
movement of a contact-lever 255 connected
thereto and being mounted for rocking move-
ments on a pivot 255¢ supported on the plate 1.
The contact-lever 255 carries an insulated roller
257 which is adapted to engage one legof a contact
switch 191 to cause the same to contact with its
other leg for closing the circuit to the motor §9.
The pulling action of the link 220 also causes a
rocking movement of the arm 223 and swings the
stop-arm 225 out of engagement with the stud
226 permitting the mechanism within the hous-
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ing 15 to drive the shaft 29 by means of the mo-
tor 19. The shaft 28 will be driven in a clock-
wise direction with the cam disc 256 and carry

a cam portion 256a thereof (Fig. 12), out of the
path of a follower 285 pivotally mounted at 204 4
on a rocker arm 206 which is pivotally supported
on the pin 255¢ adjacent the contact-lever 255.
The rocker arm 206 is provided with an extension
207 that overhangs the insulated roller 257 and

is urged with the follower 205 thereon against yq
the periphery of the cam disc 256 by means of

a tension spring 272 connected thereto and hav-
ing its other end fixed to the bottom wall {8 of the
machine,

As the cam disc 258 is being rotated under the 15
driving action of the motor {9 and the cam, por-
tion 258¢ thereof is moved out of the path of the
follower 285, which permits the rocker-arm 206
to rock cn the stud 255¢ under the influence of
the tension spring 212 and which will cause the oq
extension 297 of the member 205 to engage the
insulated roller 257 and retain the leg of the
switch 81 with its other leg for holding the same
closed in the circuit. The cam portion 258¢ of
the cam disc 258 again engages the follower 205 o5
upon the completion of its cycle and forces the
follower arm 287 to rock on its pivot 255a¢ against
the tension of the spring 272 and permits the
roller 287 to be rocked upwardly on the pivot
285¢ by means of its connection with the link 30
220 which is being urged rearwardly under the
tension of the spring 24( which permits one leg
of the contact switch 18{ to follow the insulated
roller 257 and open the circuit in the switch (914
to the motor 18. The momentum of the driving sx
force exerted to the shaft 29 will be gradually
reduced during the time that the cam portion
258q is riding over the follower 285 under the
tension of the spring 272 and will come to rest
Immediately thereafter. As the cam is caused 4
to rotate a little beyond the high point thereof,
the follower will then retain the stud 298 on the
cam disc 258 with the arm 288 pivotally connected
thereto on dead center with respect to their hor-
izontal axis and position the actuator shaft {03 45
in its at-rest position by means of the main drive
lever 102 connected to the arm 205 (Fig. 12).

I contemplate as being included in these im-
provements all such changes, variations and de-
partures from what is thus specifically illustrated 5q
and described as fall within the scops of the ap-
pended claims,

iclaim:—
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turning movements of the motor in advance of
the driven shaft and causing the swilch to open.

3. A device of the character described, com-
prising in combination, & main driven shaftf, an
electric motor for driving the driven shaft, resil-
ient means connecting the motor with the driven
shaft, a switch in series with the motor normaily
closing the cireuit, and planetary gearing under
the contrel of the motor and the driven shaft
for retaining the switch closed in the circuit,
said resilient means permitting of a differential
movement of the planetary gearing for moving
the switch to open the circuit as the driven shaft
is withheld from turning movements.

4. A device of the character described, com-
prising in combination, a main driven shaft, an
electric motor for driving the driven shaft, resit-
ient mesns connecting the motor with the driven
shaft, a switch in series with the motor normally
closing the circuit, planetary gearing under the
control of the motor and the driven shaft retain-
ing the switch closed in the circuit, said resilient
means forming means for permitting of a differ-
ential movement of the planetary gearing as the
motor is driven in advance of the driven shaft,
and fricticnal means between the motor and the
driven shaft arranged in such manner so as to
partially resist the yieldable means for turning
movements therewith during the normal opera-
tions of the device.

5. A device of the character described, compris-
ing in combination, 2 main driven shaff, an
electric motor for driving the driven shaft, resil-
ient means connecting the motor with the driven

shait, a switch in series with the motor, planstary

gearing under the control of the motor and the
driven shaft retaining the switch closed with the
circuit, said resilient means permitting the motor
to turn in advance of the driven shaff as said
shaft is withheld causing a differential movement
of the planetary gearing and moving the switch
to open the circuit, and fricticnal means between
the motor and the driven shaft resisting the
resilient means during the normal operations of
the device.

6. A device of the character described, com-
prising in combination, a main driven shaft,
vicidabie means including an electric motor for
driving the driven shaft, frictional means be-
tween the G

the motor, planetary gearing,
said planetary gearing heing under the control
of the motor and the driven shaft retaining the
switch in the civcuil, said yieldable means and
frictional means betwesn the motor and the shaft
permitting the motor to move in advance of the
driven shaft to cause a differential movement
of the plgnatary gearing and move the switch to
open the circuit as the driven shaft is withheld
from turning movemsnts.

7. A device of the character described, com-
prising in combination, a main driven shaft, an
electric motor for driving the driven shaft, yield-
able means connecting the motor with the driven
shaft, friction means coaciing with the yield-
able means te drive the driven shaft, a switch in
seriss with the motor, planetary gearing under
the centrol of the motor and the driven shaft
retaining the switch closed in the circuit, said
yieldable means and ifriciion means permitting
of o differential movement of the planstary gear-
ing to open the circuit when said driven shait
is withheld irom turning movements,

8. A device of the charvacter described, com-
prising in combination, a main driven shaft, an

g
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electric motor for driving the driven shaft, resil-
ient driving means including frictional means
connecting the motor with fthe driven shaft, a
switch in series with the motor normally closing
the circuit, planefary gearing operatively con- 5
necting the switeh with the motor and the driven
shaft, said pianetary gearing normally retaining
the switch closed in the circuit, the said resilient
driving means and frictional means permitting
the motor to turn in advance of the driven shaft 10
causing a differential movement of the plane-
tary gearing and moving the switch to open the
cireuit as the driven shaft is withheld and the -
motor is driven in advance thereof.

9. A device of the character described, com- 15
prising in combination, a main driven shaft, re-
silient means including a motor for driving the
driven shaft, frictional means between the mo-
tor and the driven shaft coacting with the resili-
ent ‘means to drive said driven shaft, a switch 20
in series with the motor normally closing the
circuit, planetary gearing cooperating with the
switch under the control of the motor and the
driven shaft retaining the switch closed with
the circuit, said resilient means and frictional 25
means permitting the motor to turn in advance
of the driven shaft as the driven shaft is with-
held and causing a differential movement of the
planetary gearing moving the switch therewith
to open the circuit.

10. A device of the character described, com-~
prising in combination, a main driven shaft, yield~
able means including a motor for driving the
driven shaft, means independent of the yieldable
means forming a driving connection between the 38
motor and the driven shaft arranged in such
manner as to resist the yieldable means during
thie normal operations of the device, a switch
in circuit with the molor, planetary gearing,
said planelary gearing under the control of the 40
motor and the driven shaft retaining the switch
clesed in the circuit, said lzst mentioned means
and yieldable means permitting of a differential
movement of the planetary gearing during the
turning movements of the motor in advance of 45
the driven shaft and moving the switch to open.
the cireuit. . -

11. A device of the character described, com-
priging in combination, a main driven shaft, an
electric motor for driving the driven shaft, resili- 50
ent driving means connecting the motor with
the driven shaft, means between the motor and
the driven shaft coacting with the resilient driv-
ing means to drive the driven shaft, a switch in
series with the motor normally closing the cir- 556
cult, planstary gearing operatively connecting
the switch with the motor shaft and the driven
shafl, said planetary gearing retaining the switch
closed in the circuit and said means and resili-
ent driving means permitting the motor to turn 60
in advance of the driven shaft for causing a dif-
ferential movement of the planstary gearing for
moving the switch to open the circuit as the
driven shaft is withheld and the motor is driven
in advance of said driven shaft. 65

12. A device of the character described, com-
prising in combination, a main driven shaft, an
electric motor for driving the driven shaft, a
switch in series with the motor normally clos-
ing the circuit, and planetary gearing under the 70
cenirel of the motor and the driven shaft re-
taining the switch clesed in the circuit, yieldable
means including clutching means connecting the
motor with the driven shaft for causing a dif-
ferential movement of the planetary gearing for 75
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moving the switch to open the circuit when said
driven shaft is clutched and withheld from turn-
ing movements.

13. A device of the character described, com-
prising in combination, a main driven shaft, an
electric motor for driving the driven shaft, re-
silient driving means connecting the motor with
the driven shaft, clutch means coacting with said
resilient driving means, said ciutch means being
adapted to intermittently engage said resilient
driving means, a switch in the motor circuit,
planetary gearing operatively connecting the
switch with the motor shaft and the driven shaft
retaining the switch normally closed in the cir-
cuit, and manually manipulative means coact-
ing with the clutch means engaging the same
from the driving means and effecting the engage-
ment therecf with the driven shaft and permit-
ting of a differential movement of the planetary

.gearing for moving the switch to open the cir-

cuit as the driven shaft is withheld and the
motor is driven in advance thersof.

14, A devise of the character described, com-
prising in combination, & main driven shaft, an
electric motor for driving the driven shaft, re-
silient driving means connecting the rotor with
the driven shaff, clutch means coacting with
said resilient driving means, said clutch means
being adapted to intermittently engage said re-
silient driving means, a switch in the motor cir-
cuit, planetary gearing operatively connecting
the switch with the motor shaft and the driven
shaft retaining the switch normally closed in the
circuit, manually manipulative means coacting
with the clutch means for engaging and dis-
engaging the same from the driving means the
said resilient driving means permitting of a dif-
ferential movement of the planetary gearing for
moving the switch to open the circuit when said
driven shaft is withheld from turning move-
ments during the time said clutch means is en-
gaged with said resilient driving means.

15. A device of the character described, com-
prising in combination, a driven shaft, an elec-

-tric motor for driving the driven shaft, resilient

driving means between the motor and the driven
shaft, clutch means coacting with said resilient
driving means for driving mechanism outwardly
thereof, said clutch means being adapted to in-
termittently engage said resilient driving means,
a switch in the motor circuit, planetary gearing
oreratively connecting the switeh with the motor
shaft and the driven shaft retaining the switch
normally closed in the circuit, stop means coact-
ing with the clutch means for disengaging the
same from the driving means, the said resilient
driving means permitting of a differential move-
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ment of the planetary gearing for moving the
switch to open the circuit as the driven shaft is
withheld during the time said clutch means is
engaged with said resilient driving means.

16. A device of the character described, com-
prising in combination, a main driven shaft, an
electric motor for driving the driven shaft, a cir-
cuit for the motor including a switch normally
retaining the circuit open, a switch normally
closed in the circuit, the said driven shaft adapt-
ed to be permanently connected to the parts to be
driven and intermittently connected with the
motor, manually controlled means adapted for in-
termittently connecting the motor with the shaft
and to close the open switch providing a driving
connection between the motor and the driven
shaft whereby said switch is opened in the circuit
in timed relation with a revolution of the device,
and planetary gearing operatively connecting the
closed switch with the motor and the driven shaft,
the said planetary gearing effecting a movement
of the closed switch to open the circuit when the
driven shaft is withheld from turning movements
while the open switch is closed in the circuit.

17. A device of the character described, com-
prising in combination, a main driven shaft, an
electric motor including a yieldable connection
for driving the driven shaft, a circuit for the motor
including a switch normally closing the circuit,
plansetary gearing retaining the switch closed in
the circuit, a contact switch in the motor circuit,
the said driven shaft being adapted to be driven
with the motor as the contact switch is closed
in the circuif, and yieldable means coacting with
the motor and the driven shaft whereby said
first-mentioned switch will be moved to open the
circuit during the differential movements of the
planetary gearing as the motor is driven in ad-
vance of the driven shaft.

18. A device of the character described, com-
prising in combination, a main driven shaft, an
electric motor for driving the driven shaft, yield-
able means including frictional means connecting
the motor to drive the driven shaft, a circuit for
the motor including 2 manually operated contact
switch normally retaining the circuit open, a
switch closed in the motor circuit, planetary gear-
ing retaining the last named switch movably
closed in the circuit, said yieldable means and
frictional means forming means whereby the
motor may turn in advance of the driven shaft
and effect a differential movement of the plane-
tary gearing whereby said last mentioned switch
is moved to open the circuit during the time said
first mentioned switch is closed in the circuit.
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