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UNITED STATES PATENT OFFICE

2,442,574
CLUTCH CONTROL FOR DUPLICATING
MACHINES

.Frederick W. Sforck, Arlington, Mass., assignor to
Standard Duplicating Machines Corporation,
Everett, Mass., a corporation of Massachusetts

Application May 11, 1946, Serial No. 669,024
(CL. 192—33)

4 Claims,
1

This invention relates to duplicating machines
and mor¢ particularly to a drive and clutch that
is adapted to operate the machine for a single
cycle of operation or in continuous successive cy-
cles-wtih a determinate stopping point between
the cycles of operation.

To illustrate a practical embodiment of the in-
vention, the present novel features are shown
embodied in g fluid process duplicating machine.

In general, duplicating machines, and more
particularly machines of the character of the
presently illustrated machine, are provided with
means for securing a master copy to the print-
ing platen or drum. Clear sheets, upon which
the master copy is to be duplicated, are singu-
larly positioned for feeding into registered en-
gagement with the master copy. During the
feeding function the clear sheet is simultaneously
moistened by various methods known in the art.

After the clear sheet is positioned for feeding,
the machine mechanism is actuated to advance
the sheet and engage the master copy in a reg-
tered relation to complete the duplicating or
printing function. Each time this operative cy-
cle has been completed, the beginning of the next
cycle must start at a determinate point so that

the next successively positioned clear sheet will .

be advanced to register with the master copy.

To obtain proper registration of the clear sheet
with the master copy, it is obvious that the sheet
feeding elements and actuating mechanism for
the master copy carrying member must be cor-
related. Coacting feed rolls functioning in a di-
rect relation to the master copy carrying mem-
ber have been used for positioning and advancing
a clear sheet to register with a master copy. The
feed rolls are preferably provided with an in-
termittent dwell period so that the leading edge
of a clear sheet may be properly positioned in
the bight formed by the feed rolls.

Machines for effecting the above functions are
now well known in the art and one such machine
embodying the required features is fully shown
and described in U. S. Reissue Patent No. 19,951
issued to Frederick W. Storck on April 28, 1936.

Motive power is frequently desirable to operate
duplicating machines. A suitable source of power
may be employed and directly associated with
a prime mover embodied in the machine mech-
ahism. Such a prime mover may be in the 'form
of a pulley continuously driven from the source
of power and freely rotatable relative to the
machine operating mechanism. Motive power of
this character presents a problem in machines
having cyclic operations and more particularly
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in machines operating on material in which po-
sitioning, feeding and registering requirements
exist and such as is present in a duplicating
machine. Duplicating machines may be oper-
ated in a single cycle manner wherein it is re-
quired that the driving and driven members dis-
engage after each complete cycle or the machine
may be operated in continuous successive cycles
that requires the driving and driven members re-
main in engagement until the desired number
of cycles has been completed, and in either in-
stance the printing element must be stopped in a
registering position on the completion of the op-
erative cycle.

To effect an operative engagement between
the driving and driven members it is desirable
to use a form of clutch that may be readily
engaged or disengaged. To function in the pres-
ent required manner the control must be effec-
tive to instantly disengage the machine mecha-
nism from the prime mover so that the master
carrying member will again be determinately
positioned for the next successive cycle of oper-
ation.

Accordingly, one of the primary objects of the
present invention is to provide a clutch and
clutch control for 8 machine drive that will auto-
matically disengage the driven members of the
machine from a continuously rotating prime
mover in a manner that will arrest movement of
the printing element at a determinate combined
stopping and starting point relative to a cycle
of operation of the machine,

Another object of the invention is to provide a
clutch control for machines having a determinate
combined stopping and starting point for each
complete cycle of operation that may be selec-
tively positioned to cause disengagement of the
driving and driven member after a single cycle
of operation or a continuity of cycles of the
machines that in either instance will arrest
movement of the printing element at the deter-
minate stopping and starting point.

A further object of the invention is to provide
a simple manually controlled means for effecting
optional engagement between the driving and
driven members for a single or a continuity of
c¢ycles of operations of the machine.

A still further object of the invention is to
provide clutch engaging elements that are pivoted
and arcuately moved when .in their Inoperative
position and automatically increases the clear-
ance hetween the driving and driven clutch en-
gaging elements when the members are disen-
gaged,
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The foregoing objects are intended as'a general
statement and are not to be construed ds limit-
ing the invention thereto as other objects and
advantages will become apparent from the fol-
lowing description of a preferred form of the
invention and wherein many changes and modi-
flcations may be made by those skilled in the
art without departing from the spirit and scope
of the invention, ’

Referring to the drawings: . '

Fg. 1 is a side elevation of a fluld process
duplicating machine having the present invention
embodied therewith.

Fig. 2 is & vertical section taken substantially
along line 2—2, Fig. 1, but shows the continuous-
1y driven prime mover in addition.

Fig. 3 is a view corresponding substantially to
Flig. 2 but shows some of the parts in a different
position.

‘Fig. 4 is & detail of one of the driven members
having an annular cam assoclated therewith.

PFig. 5 is a side elevation of the member shown
at Fig. 4 with the cam broken substantially along
line 5—35, same figure.

Fig. 6 Is a fragmentary face view of the con-
tinuously driven prime mover showing its clutch
engaging elements.

Fig. 7 is a sectional plan view taken substantial-
ly along line 1—1, Fig. 6, and also shows the
opposed clutching member.

Fig. 8 is a view, on an enlarged scale, corre-
sponding substantially to Fig. 7 but shows some
of the parts in a different position.

Fig. 9 is a detail of one of the clutch control
members, and .

. Fig. 10 is a side elevation of the member shown
at Fig.9. .

As llustrated the duplicating machine is pro-
vided with opposed stationary side frames 10
which support the functioning elements of the
machine. The printing platen or drum {1 is ro-
tatably mounted upon a stationary shaft 12 suit-
ably supported in the side frames 10. This drum
i1 is provided with a clamping device 13 that is
adapted to receive and secure the leading edge
of a master copy to be duplicated upon clear
sheets.

A clear sheet to be duplicated upon is advanced
from a support i4 until the forward edge of the
sheet contacts and is positioned in the bight of
opposed feed rolls IS5, 16 that are intermittently
rotated in a direct relation to the rotation of
the drum (1. The starting of the feed rolls 15,
16 and advancement of the forward edge of a
sheet to be duplicated upon is in a direct rela-
tion to the edge of the master secured by the
drum clamping member 3 so that the clear sheet
will correctly register with the master copy when
both are engaged between the drum and its co-
acting pressure roll {1.

In the present machine the drum i1 and feed
rolls are both intermittently actuated by mech-
anism -that includes a driving pinion 18 secured
to a drive shaft 19 which is suitably mounted
for rotation in the machine frame10. The driv-
ing pinion 18 meshes with and drives an inter-
mediate gear 20 to which an intermittent gear 21
meshes with and actuates a coacting intermittent
gear 22 that is attached to the drum i1. These
intermittent gears 21, 22 are of the usual con-
struction wherein g predetermined portion of the
periphery of each is free from teeth and con-
tinued rotation of the driving gear will not ro-
tate the driven gear until the blank space in the

4
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driven gear and the teeth of both enmesh.

In this particular instance I have provided
coacting lock slides 23, 28 which are associated
with the opposed intermittent gears 21, 22. These
lock slides 23, 24 function in g manner corre-
sponding to the usual blank spaces of opposed
intermittent gears. This construction is well

known and utilized in instances wherein the blank

space of one of the intermittent gears would per-
mit only & very limited slide length which would
have a tendency to produce a wedging action be-
tween the opposed slides.

A duplicating machine of substantially the
above construction is fully shown and described
in my patent previously referred to, therefore
further detalled description is thought to be un-
necessary and more particularly in view of the
fact that my clutch control is not specifically
limited thereto. . )

The clutch and clutch control

Freely mounted for rotation in a fixed posi-
tion on the drive shaft 19 is a pulley 25 that func-
tions as the machine mechanism prime mover
and is continuously actuated by a suitable source
of power, not shown., This pulley hub 28g is
provided with opposed elongated hores 28b adapt-
ed to receive clutching elements 28 that are piv-
otally supported at 26¢ in a manner that per-
mits the elements to be disposed in opposed en-
gaged and disengaged positions. See Figs. 6, 7
and 8. The inner face of the hub 2ba is provided
with arcuate recesses 28¢ each adapted to re-
ceive a compression spring 27 that has its bear-
ing at one end in the recess and its opposite end
in engagement with the clutch element 28 and
this spring urges the elements to their normal

.disengaged positions as shown by broken lines,

Fig.8.

In the present instance the side face of the
pinion driven gear 20 is provided with an inter-
rupted raised annular cam face 28 with the ter-
minating portions of the cam face inclined down
to the face of the gear. The cam face 28 is
adapted to engage a cam contact element 29 asso-
ciated with a connecting lever 30. This lever 30,
in the present- arrangement, is substantially an
inverted U-shape and is provided with elongated
openings 30c¢ adapted to receive studs 32, that
are secured in the side frame, which are provided
with cross pins 31 that are adapted to engage
the face plane of the lever 30 and form a bearing
against which the lever may be rocked. The op-
posed terminating ends of the U lever have their
bearing against a flange 33a of a sleeve 33 that
is slidably mounted on the drive shaft 19. This
sleeve 33 is provided with an opposed flange 33
having a washer 34 secured thereto that engages
with and carries a clutch key 35 that extends
through the drive shaft 19 in a longitudinally ex-
tending slot {9a. A chamber i8b is provided in
the drive shaft 19 and is adapted fo receive a
compression spring 36 having one of its ends bear-
ing against an end wall of the chamber and its
opposed end associated with the transversely ex-
tending clutch key 35 in a manner that continu-
ously urges the key 35 to its outward operative po-
sition in the path of the pulley clutch elements
26. Through the pressure exerted by the spring
38 and its action through the slidable sleeve 33
and the lever 30 pivoted against the cross pins 31,
the cam contact element 29 is urged into contact
with the cam face 28,
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Operation

When the machine mechanism is at rest, the
cam contact element 29 is in engagement with
the cam face 28 and by means of the cross pin
bearings 31 the lever 30 restrains the sliding
sleeve 33 and clutch key 35 in their inoperative
position against the action of the compression
spring 36 with the prime mover pulley 25 freely
rotating on the drive shaft 19.

To begin a machine cycle of operation, the op-
erator either through a foot pedal or other con-
nections (not shown) depresses a lever 37 which
has one end attached to a fixed pivot 38 and its
opposed end pivotally connected at 39 to a con-
necting link 40 that engages with the U-shaped
lever 30. As the lever 37 is depressed to move
the lever 30 downwardly, the cam contact ele-
ment 29 is displaced radially from the annular
cam face 28, as shown by broken lines, Fig. 4,
and releases the action of the compression spring
35 which causes the clutch key 35 to be forced
outwardly into the engaging path of the drive
pulley clutch elements 26. When the drive pul-
ley elements 26 are engaged they are moved from
their inoperative positions, indicated by broken
lines, Fig. 8, thus compressing their engaging
spring 21 and locking the clutch elements 26
against one end wall of the elongated bore 25b
to rotate the machine mechanism with the pulley
26.

To obtain only a single cycle of operation of
the machine, the lever 37 is depressed and im-
mediately released, thus causing the spring 41 to
urge the lever 30 upwardly so that, as the annu-
lar cam 28 is rotated, the cam contact element 29
will be urged to enter the opening 28 of the cam
and be disposed in the engaging path of the cam
face. As the cam contact element engages the
incline 28b and travels to the cam face, the lever
30 through its engagement with the sleeve flange
33a causes the clutch key 35 to be disengaged
from the pulley clutch elements 26 and again
compresses and loads the actuating spring 36.
As the pulley clutch elements 26 are disengaged,
their engaging springs 21 cause their outer ends

to be rocked and stopped against the opposite-

end wall of the elongated bore 250 and disposes
the ends of the elements in a manner that pro-
vides an added clearance between the ends of
these elements and the face of the clutch key 35.
The drive disconnecting action is arranged to
be effective in the dwell period of the intermit-
tent gears 21, 22 so that rotary movement of the
drum I1f is arrested at a determinate point. It
is obvious that when the control lever 37 re-
mains depressed and restrains the cam contact
29 from entering into the path of the cam face 28,
the machine mechanism will continue its rotary
movement while the intermittent gears effect a
dwell period of the drum 1| during each oper-
ative cycle of the machine.

While there has been shown and described
a preferred embodiment of the invention, it is
obvious that changes and modifications may be
made therein by those skilled in the art without
department from the spirit and scope of the in-
vention and therefore the novel features of the
invention are not to be limited to the specific de-
tails herein disclosed.

What is claimed is: .

1, In a duplicating machine having single and
continuous cycles of operation, and a drive com-
prising a primary driving member and members
to be driven with means for engaging and disen-
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gaging said members that includes oppositely dis-
posed clutch engaging elements carried by said
driving member and g slidable sleeve adapted to
coact with said elements to engage said members
in a driving relation with pressure means urging
said sleeve into its operative position; clutch con-
trol means adapted to actuate said sleeve to its
inoperative position at a determinate point after
an operative cycle of the machine and selectively
release said sleeve for operative engagement, said
last means including a lever rockably and verti-
cally movable relative to a fixed pivot point, said
lever having one end associated with a cam em-
bodied with said driven members and its opposed
end associated with said clutch sleeve in a man-
ner whereby said lever is retained in engagement
with said cam and the cam functions to move the
sleeve from operative to inoperative position when
the lever is in one substantially vertical position
and disposed to release said sleeve to its opera-
tive position when the lever is in another vertical
position with means for positioning said lever in
its substantially vertical positions.

2. In a duplicating machine having a deter-
minate cycle of operation and a drive including
driving and driven members with clutch means
for engaging and disengaging said members in a
driving relation that includes clutch engaging
elements carried by one of said members and a
slidable sleeve disposed between the driving and
driven members and adapted to coact and engage
said members in an operative relation; clutch
control means including an interrupted annular
faced cam and a lever rockably and vertically
movable relative to a fixed pivot point with one
portion of the lever associated with said cam and
another portion associated with said slidable
sleeve with a single pressure means urging said
lever into contact with said cam face and forcing
sald sleeve to its operative position when said
lever is displaced from its normal operative posi-
tion in engagement with the cam face with means
to position said lever for operative engagement by
the cam face and whereby the clutch elements
are disengaged from their driving relation in a
determinate period of a cycle of operation of the
driven members.

3. A device as set forth in claim 2 and having
clutch engaging elements carried by one of sald
members that are pivotally disposed and yield-
ingly urged to their normal inoperative position
with a stop to limit the yielding movement of
said elements in opposite directions.

4. A device as set forth in claim 2 and having
a clutch sleeve provided with a bearing flange
and an engaging lever that is substantially an
inverted U-shape and each leg having & bearing
against said flange at opposed sides of the sleeve,
the upper portion of said lever being provided
with a cam contact adapted to be engaged by the
annular cam face, said lever having opposed
elongated guide openings adapted to receive a
fixed pivot arranged to permit a combined rock-
able and vertical movement of said lever together
with means for actuating sald lever.

FREDERICK W. STORCE.,
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