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WEB FEED CONTROL

Edward R. Sabel and Frank I. Galbrecht, Roch~
ester, N. Y., assignors to The Haloid Company,
Rochester, M. Y., a corporation of New York

Application September 18, 1946, Serial No. 697,640
(CL 271—2.4)

11 Claims.

1

This invention relates to a photocopy machine
of the general type used for making photographic
-copies of writings, maps, drawings, pages from
books, and other records, in which sensitized
paper after exposure is fed from a roll in a paper
magazine of the camera for a predetermined dis~
tance following which the paper is cut off and
carried through a processing mechanism, and it
has for its purpose to afford simple and efficient
means which enables an cperator to make a man-
ual adjustment to determine the amount of paper
to be fed, after which upon operating & circuit-
closing member, the mechanism functions auto-
matically to feed the selected length of paper and
cut it off for discharge into the processing mecha-
nism.

One object of the invention is to provide mech-
anism that will feed paper quickly and accu-
rately in accord with the predetermined length
and cut the paper at the end of the feeding move-
ment in such a way as to insure prints of a se-
lected length being always the same size.

A further purpose of the invention is to afford
a construction of simplified form and dependable
operation, in which the starting and stopping of
the paper feeding rolls and their consequent
movement through the variable selected period is
brought about by the operation of -eslectric
switches which control the rell operating means,
resulting in a compact arrangement of few parts
that is efficient and easy to adjust and service.

Another object of the invention is to afford
mechanism employing an electric motor driven
controller that makes one revolution at each op-
eration, during which it operates an electric
switch that is adjustably positioned to determine
the starting of the paper feeding operation and
a second electric switeh that is permanently lo-
cated and determines the stoppning of the paper
feeding operation, following which the paper cut-
off mechanism is operated automatically from the
drive and the motor circuit is opened to complete
a cycle.

An additional purpose of the invention is to
provide an arrangement whereby one electric mo-
tor operates the controller and the paper feed
mechanism, which is automatically engaged and
disengaged with the motor drive through a clutch
member actuated by an electrical device that is
operated through a normally open circuit-closing
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switch which is adjustably positioned in the path
of the controller and a normally closed circuit-
obening switch that is fixedly located in the path
of the controller, thus determining the variable
time of operation of the paper feeding mechanism
in relation to one revolution of the controller.

Still another object of the invention is to pro-
vide mechanism in which the paper feeding rolls
are operated from an electric mstor drive through
the instrumentality of a clutch that is engaged
and disengaged at predetermined points in rela-
tion to the revolution of a controller which dur-
ing its travel in a circular path effects engage-
ment and disengagement of the cluteh at prede-
termined pecints by means of an electrical unit
and two electric switches, one of which is ad-
justably positioned around the path of travel of
the controller to determine the length of paper
feed.

To these and other ends, the invention consists
in the construction and arrangement of parts
that will appear clearly from the following de-
scription when read in conjunction with the ac-
colmpanying drawings, the novel features being
pointed out in the claims following the specifica~
tion.

In the drawings:

Fig. 1 is a view in side elevation, partially
broken away, illustrating a photocopy machine
equipped with a preferred embodiment of the in-
vention;

Pig. 2 is a transverse vertical sectional view
through Fig. 1, and showing in side elevation the
means for controlling the paper feeding angd cut-
off mechanism;

Fig. 3 is a horizontal sectional view, illustrating
in plan the parts shown in Fig. 2;

Fig. 4 is an enlarged transverse vertical sec-
tional view, illustrating in side elevation the ad-
justing means for the paper feeding mechanism;

Pig. 5 is an enlarged detail vertical sectional
view taken on line 5—5 of Fig. 2, and

Fig. 6 is a diagrammatic view of the electrical
controlling circuit.

Referring more particularly to the drawings in
which like reference numerals refer to the same
parts throughout the several views, the structure
is illustrated in connection with a photocopy ma-
chine of the type shown in copending application
Ser. No. 690,982, filed August 16, 1946, Patent
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No. 2,430,687, dated November 11, 1947, and in-
cluding a camera body |, paper magazine 2, bel-
lows 3, stationary supporting frame 4 on which
the processing mechanism is mounted, ang ad-
Jjustable copy-board supporting frame 5 which is
connected by means of arms 6 to the lens and
prism mount, not shown, at the forward end of
the bellows 3. The prints, after exposure, are fed
downwardly through a discharge chute 71 into the
processing mechanism which includes belt-feed-
ing units, not shown, that are operated from a
drive shaft 8 through suitable worms 9 and worm
gears 10, the latter being arranged on the belt-
feeding units which act to effect travel of the
prints continuously through the processing mech-
anism.

The structure thus far described forms.no part
of the invention except as hereinafter indicated,
and the subject matter of this application has to
do with the mechanism for feeding downwardly
from the paper magazine a variable predeter-
mined length of paper, after exposure, and cut-
ting it off, following which the paper is carried
through the processing mechanism, and the
means for adjustably determining the length of
paper to be fed and for feeding and cutting it off
after exposure will now be described in detail.

This structure comprises in general drive
means operated from an electric motor that is
set in operation by the manual closing of a switeh,
the operator having previously made the neces-
sary adjustment for determining the length of
paper to be fed, after which the mechanism oper-
ates automatically through the instrumentality
of electrical switches to feed and cut off the se-
lected length of paper, to effect which, the drive
shaft operates a controller that makes one com-
plete revolution for each cycle. During the ini-
tial part of each revolution, the controller closes

a normally open switch which maintains the mo--

tor circuit closed throughout ene revolution. of the
controller, and following the closing of said
switch, the controller operates an adjustable nor-

mally open switch which closes the circuit to a.
solenoid or other electrical unit that actuates a .

clutch between the drive shaft and roll feeding.
means, said clutch remaining engaged and the
feeding rolls continuing to operate until the con-
troller in its. rotation engages and operates a nor-
mally closed switch at a fixed point in the path
of the controller to open the solenoid circuit and
disengage the clutch. This stops movement of
the feeding rolls, following which during the final
part of its travel, the controller engages an actu-
ator that effects movement of the cutting knife to
sever the length of paper already fed down by
the feeding rolls. The adjustable switch is po-
sitionabie around the circular path of travel of
the controller for engagement during the early or
latter part of its travel, depending upon the
length of paper to be fed.

The paper feeding rolls are indicated at i and
12 respectively, see Fig. 1, the feed roll {( being
mounted on a shaft carrying a pinion that is en-
gaged and driven by an idler gear 13, operated by
a pinion {4, see Fig, 2, that is mounted on a driv-
en shaft arranged in suitable bearings and hav-
ing keyed thereon a slidable clutch member 15
that is normally held in retracted position by a
spring 16 fastened at one end to a stationary
bracket IT and at its other end to a clutch shifter
18 that is pivotally supported at 19, and has its
upper end pivotally connected to the movable ele-
ment 20 of & solenoid 21. When the solenoid is
actuated by the closing of ifs eircuit in the man-
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ner to be described presently, the clutch element
15 is moved into engagement with a clutch ele-
ment 22, see Fig. 2, on the drive shaft 23, that is
operated from the electric motor 24. The cir-
cuit to motor 24 is normally open and is closed by
the manual operation of a switch 25 that is of
any suitable type and may be closed simultane-
ously with the operation of the switch to the ex-
posure operating means, not shown. The switch
25 is closed momentarily by the operator and re-
stored to its normal position upon release. The
cycle of feeding and cut-off operations is initiated
by the manual operation of the switch 25, which
closes the motor circuit momentarily, and the
mechanism by which the motor circuit is held
closed, and the successive feeding and cut-off op-
erations effected, will now be described.

To effect these functions, there is provided a
rotary controller which may be in the form of a
circular disk 26 that is fixed on a shaft 27 which
also carries a worm gear 28, driven by the worm
29 on the. drive shaft 23. The periphery of the
controller or disk 26 is cut out or recessed at 31
to. afford a pocket which receives an operating
arm 32 of a normally open micro-switch 33, which
may be of conventional construetion, and is lo-
cated in the circuit with motor 24. The motor
circeuit is closed momentarily: by operation of the
manual switch 25 already described, whereupon
the controller 26 instantly moves far enough to
actuate the switch operating arm. 32 out of re-
cess 31, and the operating arm 32 is held in such:
outward position by engagement with the outer
edge or periphery of the controller disk 26
throughout one revolution of the latter, thus.
maintaining the motor in operation until the re-
cess 31, upon completion of a rotation or cycle of
the controller, again comes opposite the arm 32
and permits the latter to drop into the recess and
open the motor circuit.

Movement of the controller through one revo~
lution being thus effected, it. is necessary to start
operation of the paper feeding rolis at the prede-
termined selected point, and this is accomplished
by a normally open micro-switch 34 that is
mounted upon a. bracket 35 rotatably supported
for adjustment on the shaft 21. To accomplish
such adjustment, the bracket 35 is mounted on a
sleeve connected to a bevel pinion 3%, see Fig, 3,
that is operated by a bevel pinion 38 mounted on
the arbor 39 which extends outside the paper
magazine and is provided with a handle 41, see
Fig. 1, movably positionable over the index plate
42, provided with suitable markings to indicate
the length of paper print as from 8’‘ to 24’’. By
adjusting the handle 4t around the indicating
scale 42, the micro-switch 34 is correspondingly
adjusted -around the circular path of the con-
troller 26. The micro-switch 34 is a normally
open switch in a ecircuit leading to relay 42 and
to the aforementioned solenoid 2+, and when the
switch 34 is momentarily closed by travel cof the
controller 26 and its engagement with the switch
at the preselected path in such travel, the sole-
noid 21 is operated through relay 42 and the pa-
per feeding rolls are operated in the manner al-
ready described through shifting of the clutch
element by the solenoid.

The relay 43 continues to hold the solenoid cir-
cuit closed and the paper feeding rolls in opera-
tion until the controller 26 reaches g further point
in its travel, at which time the relay and solenoid
circuits are opemed and the movement of the
paper feeding rolls is stopped. The micro-switch
34 includes a switch operating arm 44, see Figs. 2
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and 3, which lies in the path of and is engaged by
an abutment or cam 45 mounted upon the face of
the controller 26, and which acts to rock the arm
44 momentarily and close the switch 34 as the
abutment 45 moves past the switeh arm 44.

The paper feeding rolls continue to operate until
the abutment 45 on the controller 26 engages a
switch operating arm 46 of a micro-switch 47,
which is fixedly mounted on a suitable bracket 48.
The switch 47 is a normally closed switch located
in the circuit with the relay 43 and solenoid 21,
so that current continues to travel to these units
until the switch arm 46 is engaged and actuated
by the abutment 45, to momentarily open switch
47 and thus release relay 43 and open the circuit
to solenoid 21. This releases the clutch shifter
18 and clutch element 15 is thereupon pulled away
from the clutch 22 by means of the retracting
spring 16 already mentioned, to stop movement
of the paper feeding rolis.

Following the momentary opening of the micro-
switch 47 and stopping of the paper feeding rolls,
the controller 26 and worm gear 28 continue to
rotate until the controller reaches its initial posi-
tion, as shown in Fig. 2, to open the motor circuit,
and during this final part of the rotational travel
of the controller after the paper feeding rolls have
stopped movement of the paper, the cut-cff mech-
anism is operated, and the structure by which
this is accomplished will now be described.

Referring to Fig. 5, 49 designates a stationary
knife and 51 a movable knife that is actuated past
the stationary knife 49 to sever the paper, the
movable knife 51 being supported on plates 52
rotatably mounted on arbors 53 whiie the plates
52 include toothed segments 54 engaged by the
toothed segments 85 mounted on g rock shaft 56
for actuating the movable knife. The rock shaft
56, see Fig. 2, has fixed thereon an arm 57 carry-
ing a pin 58 which engages a horizontal slot 59
in a guide bracket mounted on the vertically re-
ciprocating actuator or slide 61, that is slotted at
62 for vertical sliding movements on the guide
pins 63. The actuator or slide 61 is provided with
a lateral extension or nose 64, see Fig. 3, that lies
in the path of a roller §5 carried by the worm gear
28, and as the worm gear rotates and approaches
the limit of its movement, roller 65 engages the
nose 64, after movement of the paper feeding rolls
has stopped, and moves the actuator or slide 61
downwardly, to effect turning of the rock shaft
56 and operation of the movable knife. Con-
tinued movement of the worm gear causes the
roller §5 to move past the nose €4, releasing the
slide 61 which is retracted to its uppermost posi-
tion by a spring 66 connected to the lower end of
the slide 61 and to a fixed support 67. :

The operation of the machine briefly is as fol-
lows: The operator first adjusts handle 41 to de-
termine the amount of paper to be fed, in ac-
cordance with the usual adjustment for the size
of the exposure, and the switch 25 is closed by
the operator simultaneously with or upon ex-
posure. Closing of switch 25 starts operation of
the motor 24, drive shaft 23, clutch element 22,
worm 28, worm gear 28, and controller 26. Im-
mediately upon movement of the controller 26,
the switch arm 32 is pushed out of its recess 31,
engaging the periphery of the controller disk 26,
and thereafter holding the motor circuit closed
throughout a complete revolution of the con-
troller. As the controller rotates, the abutment
or cam 45 engages the switch arm 44 of switch 34,
the position of which relatively to the path of
travel of the controller has been determined by
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“adjustment of the handie 41 over the dial 42. The

normally open switch 34 is thus closed momentar-
ily, operating the relay 43 and through it the sole-
noid 21 and movable clutch element (5, which is
thus engaged with the driving clutch 22 to start
movement of the paper feeding rolls. The switch
34 closes the circuit to relay 43 and solenoid 21
only momentarily, but this circuit is held closed
by switch 47 and relay 43 after the abutment 45
has moved past the switch arm 44, and until abut-
ment 45 engages switch arm 46 of the switeh 47.
When this occurs, the circuit to relay 43 is opened,
the -solencid 21 is deenergized, and the driven
clutch I3 is released and moves away from the
driving clutch 22 under the impulse of spring 6,
thus stopping movement of the paper feeding
rolls. Continued movement of the controller and
worm gear 28 causes the roller 65 to engage the
nose 64 on actuator 61 and depress the latter im-
mediately after the paper feeding rolls have
stopped their movement. Downward movement
of the actuator 61 causes a rocking motion of the
arm 57 and rock shaft 56, and corresponding
movement of the toothed segments 55 and 54,
causing the movable knife 51 to move past the
stationary knife 49 and cut off the previously fed
portion of the sensitized paper, which drops
through the chute 7 into the processing mecha-
nism. By this time the rotating controller will
have completed a revolution and reached a point
where the recess 81 is opposite the switch arm 32,
permitting the latter to drop into the recess and
open the motor circuit, thus completing a cycle of
operations.

‘While the invention has been described with
reference to the particular construction illus-
trated, it is not confined to the details or exact
arrangement shown herein, and this application
is intended to cover such modifications or depar-
tures as may come within the purposes of the in-
vention or the scope of the following claims.

We claim:

1. In a photccopy machine including paper
feeding rolls and electrically controlled means
operating the paper feeding rolls, a controller ro-
tatable through one revolution at each operation,
a manual switch operable to start the controlier,
a normally open switch operated by the conirolier
and acting to complete one revolution of the
controller, and a pair of switches arranged in
the path of and operated by said controller, one
of said last mentioned swtiches heing normally
open and the other normally closed and acting
successively to start and stop said clectrically
controlled means, said normaily open switch be-
ing rotatively adjustable to different points in
the path of said controller, and a rotatively ad-
justable support on which the last mentioned
switch is mounted.

2. In a photocopy machine including paper
feeding rolls and -electrically controlled means
operating the paper feeding rolls, a controlier
operable through one revolution at each opera-
tion, an electric motor operatively connected to
the controller, manually operated means for
starting the motor, a switch in the path of the
controlier acting to stop said motor when the
controller completes one revolution, and a pair
of switches arranged in the path of and oper-
ated by said controller and acting successively
to start and stop said electrically controlled
means, one of said last mentioned switches being
adjustable to different points in the path of the
controller. )
3. In s photocopy machine including paper
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feeding rolls and' operating mesns therefor in-
cluding' & driven:cluteh; and’s drive: shaft having
a- driving clutch: mounted: thereon; electrieally:
controlled means: operatihg to: move said driven
clutch into engagement with: said: driving cluteh;
a. controller movable: througlhi' one: revolution- at
each operation, and a pair of switches arranged
in the path of said' controller and: eperating suc-
cessively- to- start and: stop: seid electrically -con~
trolled: means for' starting: and stopping said
driven clutch, one of said’ switches: being adjust-
able to-different points: in: the path of said. con=-
troller. .

4, In' a photocopy: machine ineluding paper
feedihg rolis and: operating means: therefor in-
cluding a driven:clutch, and!a drive shaft having
a driving clutch- mounted: thereon, electrically
controlled means operating to- move  said: driven
clutch into engagement with szid. dbiving clutch;
a controller movable through one revalution at
each:operation, an electric:motor operatively. con~
nected to. said drive shaft, manually operated
means- for starting the motor, a: switch in the
path. of said’ controller and actuated thereby
upon: the completion of one: revolution of the
controller to stop: said: motor; and: a pair of
switches arranged in the path of saidicontroller
and. operating successively to start.and: stop: said
electrically  controlled: means for starting and
stopping. said driven clufch; one- of’ said’ switches
being adjustable to different peints: in: the path
of said controller.:.

5, In; a. photocopy machine including paper
feeding rolls and operating means therefor im-
cluding a.driven:clutch; and: &, drive shaft having
a- driving. clutch: mounted: thereon; electrically
controlled: means operating: to- move said driven
clutch into engagement: with said. driving cluteh;
a. controller: operatively connected to.said: drive
shaft- and. movable through: one: revelution: at
each operation, and a pair-of switehes:arranged
in the path of said controller and operating suc-
cessively to start andistop said- eleetrically con-

trolled means for starting and: stopping: said.

driven clutch, one: of said:switches being: adjust-~
able to different points. in-the path- of said: con-
troller.

6. In a photocopry machine including paper
feeding rolls and operating: means therefor in-

cluding a driven clutch, and. a drive shaft having ;

a driving: clutch mounted: thereon, electrically
controlled means. operating: to: move said driven
clutch into engagement with said driving clutch;
a. controller operatively connected- to.said- drive
shaft and movable through:one revolution at each
operation, an: electric motor operatively. connect-
ed to said drive shaft, manually operated means
for starting the motar, a switch: in. the path of
said controller and actuated thereby upon the:
completion of one revolution. of the controller
to stop said motor; and a pair of switches ar-
ranged in the path of said controller-and.operat--
ing successively to start and:stop said electrically
controlled means for starting. and. stopping said:
driven clutch, one- of said switches being: adjust-
able to different points.in: the path: of said: con-
troller.

- 7. In a photocopy machine: including paper:
Teeding rolls and operating means: therefor in-
cluding a driven clutch, and: g drive shaft-having
a driving clutch: mounted:thereon, a.solenoid: Op=
erating to move said driven. clitch  into: engages.
ment with said driving clutch, a:controller mov-

able through one revolution at each operation;.

and a pair of switches arranged: in: the path. of
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said controller and’ operating successively to-en-
ergize- and deenergize said: solenoid: for: starting
and stopping said! driven clutch, one: of said
switches being adjustable to. different. points in
the path of’said:controller.

8! In. a photocopy machine including paper
feeding rolls and operating means therefor in-
cluding a- driven: clutch, and: a; drive-shaft having
& driving clutch mounted: thereon, a solenoid-op-
erating to: move said driven clutch: into: engage-~
ment with said' driving clutch, a- controller oper-
atively connected to said diive shaft and movable
through: one revolution at each operation, an
electric motor operatively connected to said drive
shaft, manually operated means for starting the
motor; a:switch:in the-path of said-controller and
actuated thereby upon completion of one revolu-
tion- to- stop said motor, and a pair of switches
arranged: in: the path of said’controller and oper-
ating successively to energizeand-deenergize said
solenoid' for starting and stopping said driven
cluteh; one of said switches being adjustable to
different points in: the path of said controller.

9. In a photocopy machine including paper
feeding rolls- and operating means therefor in-
cluding a driven clutch, and a: drive shaft having
a driving clutch mounted thereon, a solenoid op-
erating to move said driven clutch into engage-
ment with said driving clutch, a worm on. said
drive shaft, a worm gear driven by said worm, a
controller carried by said worm gear and mov-
able through one revolution at each operation, an
electric.motor operatively connected to.said, drive
shaff, manually operated means for starting the
motor, & switch in.the path of said controller and
actuated thereby upon completion of one revolu-
tion to.stop said ‘motor, and a pair of switches ar-~
ranged in the path of said controller and. oper-
ating.successively to energize and: deenergize said
solenoid for starting and. stopping said. driven
clutchi,. one of said: switches being adjustable to
different points.in the path.of. said controller.

10. In a photocopy machine. including. paper
feeding. rolls and operating means. therefor in-
cluding. a driven clutch, and.a. drive-shaft having
a. driving cluteh. mounted. thereon, electrically
controlled means operating to. move said. driven
clutch into engagement with. said. driving clutch,
4. worm gear on said drive.shaft, a worm gear
driven.by said: worm, a.controller carried by said
worm gear. and movable through: one revolution
ati each. operation, and. a. pair of switches. ar-
ranged. in the path.of said controller and oper~
ating successively to. start and. stop said electri-
cally. controlled means. for starting and stopping
said driven clutch, one of said. switches being ad-
justable to: different: points in the- path: of the
cantroller,

11. In: a: photocopy machine. including. paper
feeding: rolls: and- operating: means: therefor in-
cluding.a. driven clutch, and a drive -shaft having
a. driving clutch mounted thereon;. electrically
controlled. means: operating: to move said driven
clutch into-engagement: with szig driving: clutch,
a.worm gear on.said drive shaft, a. worm. gear
driven: by said worm, a controller carried by said
warm: gear and movable through one revolution
at each operation, an electric: motor: ‘aperatively.
connected.: to-said: drive shaft, manually operated
means: for starting the motor, a switch: in the
pathiof the:controller and actuated thereby upon
completion. of* one:revolution to. stop:said motor,
and. a. pair of switches: arranged in the path of
said'controller-and:operating ‘successively to:start
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and stop said electrically controlled means for UNITED STATES PATENTS
starting and stopping said driven clutch, one of Number Name Date
said switches being adjustable to different points 1.311.655 Larson o —__ July 29, 1919
in the path of the controller. 1:8181462 Caps —. . __ Aug. 11, 1931
EDWARD R. SABEL. 5 2191212 Landrock ———__—___ Feb. 20, 1940
FRANK I. GALBRECHT. 2298492  Longfield .. _____ Oct. 13, 1942
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