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8 Claims. 

The present invention relates to operating 
mechanism for clutches, and is adapted particu 
larly for use. With clutches in which the clutch 
ing elements are intermittently engaged and dis 
engaged, to procure predetermined angular 
movements, of a driven member, from a constant 
ly rotating, driving member. The present appli 
cation is a division of my copending application 
Serial No. 446,901, filed April 24, 1930. 
The invention resides in an automatic electic 

control for the clutching, devices, arranged in 
proper interlocking relation to the application and 
release of a braking member for the intermittent 
ly driven machine. Other and further objects 
and advantages of the invention. Will be made 
apparent in the following detailed description 
thereof, in connection with which reference is had 
to the accompanying drawings, Wherein 

; Fig.1 is a vertical sectional view illustrating the 
application of my invention to the intermittent 
drive of an actuating shaft for a shear or the like. 

Fig. 2 is: an end elevation of the mechanism 
shown in Fig. 1. 

; Fig. 3 is a large scale sectional view on the line 
3-3 Of Fig.1. - 

Fig. 3a is a developed view of the cam members 
shown in Fig. 1. - 

Fig. 3b is a fragmentary sectional view on the 
line, 3b-3b of Fig. 1. “7 ?? ? 

Fig. 4 is a large-scale sectional view on the line 
4-4s of Fig.1. 

· Fig. 5.is a, fragmentary sectional view similar to . 
Fig. 1, illustrating a modified form of the inven 
tion. 

Fig. 6 is a wiring diagram, illustrating the elec 
trical connections by, which the operations of the 
clutching and braking solenoids are secured. 
iFigs: 7 and 8 are views similar to Fig. 6, showing 

different conditions of the electrical apparatus. 
Like reference characters refer to like parts in 

the different figures... 
... For purposes of illustration, I have shown the 
clutching: devices, which are operated by the in 
vention as applied to the intermittent rotation of 
a driven shaft. 1, which may be employed, for 
example, to operate a metal cutting shear or the 
like, not shown-it being the function of the 
clutch to impart, at intervals, a predetermined 
angular movement to said shaft, for the purpose 
of procuring a single operation of the shear or 
other devices, and then to disconnect said shaft 
from the driving power, until another operation 
is desired. The driving power in the present in 
stance is shown in the form of a continuously 

55 rotating gear 2 which receives its rotation from 

(Cl. 192—-144) 
any suitable source of power, not shown, said 
driving member 2 being journalled on a Station 
ary quill or sleeve 3, concentric with the driven 
member 1. The constantly rotating gear 2 has 
secured to its hub 4 a clutching member 5, pro 
viding a series of clutch teeth 6 which are adapted 
to cooperate with a similar series of clutch teeth 
7 on a sliding collar 8. The latter is mounted for 
sliding movement on the projecting end of driven 
shaft 1, said projecting end being Squared or 
grooved as shown at 9, Fig. 3b to prevent relative 
rotation between said collar, 8 and the shaft 1. 
In the normal non-operative position of the parts, 
the collar 8 occupies the position shown in Fig. 1, 
With its clutch teeth 7 out of engagement. With 
the rotating teeth 6 of driving member 2,--the 
driven shaft 1 under these conditions being sta 
tionary. When the collar 8 is moved to the left, 
Fig. 1, the clutch teeth 6 and 7...are engaged, re 
Sulting in the rotation of shaft. 1 from the con 
tinuously rotating gear 2. 
The mechanism for securing the movement of 

collar. 8, to engage, and disengage the clutch, is 
here shown as embodying a slidable member 10. 
As shown in Figs, 1 and 3 said member 10 is 
mounted for sliding movement, in a direction 
parallel to the axis of shaft 1 in suitable guide 
ways 11, 11 provided by the frame bracket 12. 
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65 
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The member 10 is constantly urged to the left, 
Fig. 1, by the expansive action of Spring 13, the 
latter, as here shown, being contained withina, 
lengthwise recess of said member 10, so as to 
press at one end against said member; at the 
other end, said spring is seated on a relatively 
stationary abutment 14, which is carried by a 
Screw 15 adjustable in the frame bracket 12. By 
means of said screw, the member 14 is nowable 
in and out, to vary, as desired, the expansive 
force of spring 13, by which the member 10 is 
urged to the left in Fig.1. ?: ????? 
The slidable member 10 carries a pin 16, where 

On , is journalled a roller 17. received in a cir 
cumferential groove 8a of clutch collar 8. The 
sides of said groove are in the form of cam-sur 
faces. 18 and 19, as hereinafter described, for co 
operation with roiler 17 to obtain the engaging 
and disengaging movements of the clutch collar 
8. The normal"position of member 10, when the 
clutch is disengaged, is shown in Fig. 1 as in 
volving a retraction of said member to the right, 
far enough to dispose a shoulder 20 thereof be 
hind the hooked end 21 of a latch member 22, 
Which is pivoted as shown at 23. When said 
latch member 22 is lifted clear of the shoulder 20, 
the expansive force of Spring 13. will drive the 110 
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member 10 sharply to the left, and the roller 17 
being then opposed to the left hand wall of 
grOOve 8a, at a point angularly removed from 
the raised cam surface 18, will shift the collar 
to the left, to engage its teeth 7 with the teeth. 
6 of driving member 2. Thereupon, the rotation 
of collar 8 and with it, the driven shaft 1 is in 
augurated; Such rotation in due time brings into 
play against the roller 17 the raised cam surface 
i8, Whereby a retraction of member 10 to its 
original latched position is obtained. There 
after, just before the collar 8 and shaft 1 com 
plete a single revolution, the raised cam surface 
19 approaches the position shown in Fig. 1, and 
Since the roller 17 has been locked by latch 22 
against left hand movement, the reaction be-, 
tween roller 17 and cam 19 will effect the right 
hand movement of collar 8 that is necessary to 
carry the teeth 7 out of engagement with the 
driver teeth 6. 

Referring now to Fig. 5, I have shown a Some 
What modified construction of the clutching and 
unclutching mechanism, as embodied in a slid 
able collar 8', which provides a pair of cam Sur 
faces 24 and 25, and an Operating member 10' 
which carries, for coaction with the respective 
cams, the two rollers 24' and 25'. When the 
latch 22' is raised to release said member 10' for 
its left hand movement, the engagement of roller 
25' with the end of the collar 8', shifts the latter 
into clutching position-this occurring when the 
effective Surface of can 25 is angularly displaced 
from said roller 25'; the ensuing rotation en 
gages cam 25 with said roller 25' and thereby 
returns the member 10' to its latched position. 
Thereafter, just before a single revolution of the 
shaft 1 has been completed, the effective portion 
of cam 24 arrives opposite the roller 24', and 
since said roller is locked against left hand 
movement, a right hand movement of the collar 
8' must take place to disengage the clutch teeth 
6' and 7. 
The operation of the latch 22 or 22', as the 

case may be, is preferably controlled, according 
to my invention, by a suitable solenoid, desig 
nated at 27 in Fig. 1 and also in Fig. 5,-the 
plunger of Said Solenoid being connected, as 
shown at 28, to the latch, so that when the 
solenoid is energized, the latch will be lifted to 
bring about an operation of the clutch, in the 
manner above described. Also, as best shown in 
Fig. 4, I employ a second solenoid 29 to effect, 
upon its energization, the release of a brake 30 
which encircles a suitable drum 31 on the driven 
shaft 1, Said brake being normally held con 
tracted on said drum by a spring 32 acting 
through a lever 33. The plunger of Solenoid 29 
has a link connection 34 with the rock shaft 35, 
from which the lever 33 projects, So that When 
said solenoid is energized, the shaft 35 is rocked 
in such a direction as to overcome the force of 
spring 32, thereby permitting the brake 30 to ex 
pand on drum 31, to release the shaft 1 for free 
rotation. The control and operation of the 
solenoids 27 and 29 is effected, according to my 
invention, by the arrangement of electrical ap 
paratus shown diagrammatically in Figs. 6, 7 
and 8, to which reference is now directed for 
the purpose of setting forth in full detail the 
manner in which my improved clutch operating 
mechanismº maybe electrically actuated and con 
trolled. 

Referring to Fig. 6, I have shown diagrammati 
cally the clutch solenoid 27 and the brake solenoid 
29 in association with certain electric circuits, 

arm 52. 

1,982,926 
hereinafter described, for which the current Sup 
plied may be furnished by the -- and - bus leads 
36 and 37 respectively. The apparatus includes 
a master switch 38, which, in the open or "off" 
position shown by Fig. 6, establishes, by its en 
gagement with a stationary contact 39, a circuit 
(shown by heavy lines in Fig. 6) which includes 
the coil 40 of a movable contactor or relay device 
A, the latter comprising an arm 41 which, by the 
energization of coil 40, is moved from its broken 
line position to its full line position, where it en 
gages, as shown, a fixed contact 42. This move 
ment of contactor arm 41 also produces a circuit 
closing movement of two bridging contacts 43 
and 44, the former of which is operative with re 
spect to a pair of fixed contacts 45, 45, while the 
latter is operative with respect to a similar pair 
of fixed contacts 46, 46. As shown in Fig. 6, the 
arm 41 has an integral arm 41a engaging With 
the upper end of a rod. 43a to which the bridging 
contacts 43 and 44 are secure. By virtue of the 
connection thus made between the two contacts 
45, 45, a holding circuit, to maintain the energi 
zation of contactor coil 40, notwithstanding a 
shift of the switch 38 to a different position, is 
established, and this holding circuit, as shown by 
the heavy broken lines in Fig. 6, includes the lead 
between the coil 40 and the bus lead 37, Said coil, 
the joined connectors 45, 45, another pair of Con 
nectors 47, 47, joined by a connector 48, the latter 
being normally in the circuit closing position of 
Fig. 6, and the lead from the contact 47 to the 
bus lead 36. One of the contacts 45 is connected 
to one of the contacts 48 as indicated by the dot 
ted line in Fig. 6. The connector 48 is associated 
with the movable member or plunger of the clutch 
solenoid 27 and is normally in circuit closing po 
sition when the solenoid 27 is deenergized. . 
When the master switch 38 is shifted clockwise, 

into the position represented by Fig. 7, engage 
ment with stationary contact 39 is broken, there 
by opening the direct circuit previously made by 
said switch through the contactor coil 40; how 
ever, the holding circuit above described is at this 
time undisturbed. In the position shown by 
Fig. 7, the master switch establishes electrical 
connection between two adjacent. Stationary Con 
tacts 49 and 50, the former being connected to 
the stationary contact 42, and the latter being 
connected to the coil 51 of a contactor or relay 
device B, the latter having a movable contact 

Said arm 52 is electrically connected, 
as shown at 53, with the movable arm 41 of 
contactor device A, and the two arms 41 and 52 
are electrically connected, as shown at 54, to the 
-- side 36 of the supply line. In consequence of 
connecting the contacts 49 and 50 by the Switch 
38, as shown in Fig. 7, a circuit is established, as 
shown in full heavy lines, Fig. 7, through the coil 
51 of contactor B, this circuit including the con 
ductor 54, contacts 41, 42, 49 and 50, and the coil 
51. This energization of coil 51 moves the cOn 
tact arm 52 from the position shown in Fig. 6 to 
the position shown in Fig. 7, where the contact 52 
engages a stationary contact 55 that is in circuit, 
as shown, with the brake solenoid 29. The en 
gagement of the two contacts 52 and 55 completes 
a circuit through said brake Solenoid-this cir 
cuit including the conductors 54 and 53, the con 
tacts 52 and 55, and the coil of Solenoid 29, which 
is connected at one end to the - side 37 of the 
supply. The energization of solenoid 29 releases 
the brake 30 which is normally effective to hold 
the shaft 1 stationary; coincident with the estab 
lishment, as above described, of a circuit through 
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4. 
Switch whose movement to “On' position procures 
energization of said Solenoids, and means reSpOn 
sive to the ensuing operation of Said driven men 
ber for de-energizing said solenoids, notWith 
standing the maintenance of said switch in its 
“on' position. 

2. In mechanism of the class described, a. 
clutch adapted to connect driving and driven 
members for predetermined movements in uni 
Son, a brake normally operative. On Said driven 
member, Solenoids whose energization procure 
the release of Said brake and the operation of Said 
clutch, a switch whose movement to “on' posi 
tion procures energization of Said Solenoids, 
means responsive to the ensuing operation of Said 
driven member for de-energizing said solenoids, 
notwithstanding the maintenance of said Switch 
in its “on' position, and means operated by the 
return of said switch to “off' position for restor 
ing the Solenoid circuits to conditions that pro 
vide for energization thereof on the next move 
ment of said Switch to “on' position. 

3. In mechanism of the class described, a 
clutch adapted to connect driving and driven 
members for predetermined movements in uni 
son, a solenoid whose energization procures the 
operation of said clutch, a Switch Whose move 
ment to “on” position procures energization of 
said solenoid, and means responsive to the enSu 
ing operation of said driven member for de-ener 
gizing said Solenoid, notwithstanding the main 
tenance of said Switchin its "on' position. 

4. In mechanism of the class described, a clutch 
adapted to connect driving and driven members 
for predetermined movements in unison, a Soie 
noid whose energization procures the operation 
of Said clutch, a SWitch whose movement to "on' 
position procures energization of said Solenoid, 
means responsive to the ensuing operation of 
said driven member for de-energizing said Sole 
noid, notwithstanding the maintenance of Said 
Switch in its "on' position, and means operated 
by the return of said Switch to its “off’ position 
for restoring the circuit of said Solenoid to a 
condition which provides for its energization. On 
the next movement of Said Switch to “on' posi 
tion. 

5. In mechanism of the class described, the 
combination with a constantly running driving 
member and an intermittently operated driven 
member, of a clutch operable to effect the con 
nection and disconnection of Said members, a 
control device movable in one direction by the 
operator to procure shifting of said clutch from 

il,982,926 
inoperative to operative position, for the connec 
tion of Said members, means responsive to a 
predetermined rotation in unison of said mem 
bers for shifting said clutch in the other direc 
tion to disconnect said members, and electrical 
Connections between said control device and said 
clutch for preventing a subsequent shift of the 
latter to operative position until said control 
device is returned by the operator to its original position. 

6. In mechanism of the class described, the 
combination with a constantly running driving 
member and an intermittently operated driven 
member, of a clutch operable to effect the con 
nection and disconnection of said members, a . 
control device movable in one direction by the 
operator to procure shifting of said clutch from 
inoperative to operative position, for the connec 
tion of Said members, means responsive to a pre 
determined rotation in unison of said members 
for shifting said clutch in the other direction to 
disconnect Said members, and means brought 
into action by Said last-mentioned shift of said 
clutch for preventing a subsequent connection 
of Said members thereby until after said control 
device has been moved by the operator in the opposite direction. 

7. In mechanism of the class described, a one 
revolution clutch for the intermittent connection 
of a driven member to a constantly running driv 
ing member, a brake for said driven member, a 
Single control device adapted when moved in 
One direction by the operator to procure the re 
lease of Said brake and the engagement of said 
clutch means for Subsequently automatically 
disengaging the clutch and applying the brake 
independently of the position of the control de 
Vice, and means providing for re-engagement of 
Said clutch only after said control device has 
been moved in the opposite direction. 

8. In mechanism of the class described, a 
clutch adapted to connect driving and driven 
members for predetermined movements in uni 
Son, a Solenoid: Whose energization procures the 
operation of Said clutch, a SWitch Whose move 
ment to “on” position procures energization of 
Said Solenoid, automatic control means for de 
energizing said Solenoid to provide for disengage 
ment of the clutch while the Switch is in 'on' 
position, and means to provide for a second op 
eration of Said clutch only after the Switch has 
been moved manually to its 'off' position. 

EDWARD J. QUINN. 
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