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The operation of the complete device ‘will now
be described with reference to Figure 8 of the
accompanying drawings for the contrel of a step
and repeat machine of the kind illustrated and
described with reference to Figure 1.

Assuming that the bed T and the negative car-
rying unit {8 are positioned somewhere before
the first exposure position as determined by the
insulating strip, then when the master switch Sl
is placed in the “On” position and the starting
button S2 is pressed a low tension transformer 51
energizes a relay A via the switch S3 associated
with the control drum 22 or 238. The contacts on
the relay A are in parallel with the starting but-
ton S2 thus when the button is released the cir-
cuit remains closed. At the same time a relay L
is energised via contact J4 and is locked by con-
tact Li via contact M2, relay ‘O is energised by
switch S5 associated with the motor 18, and a
relay T is energised -and locked by contact Tli
via contact H3.

Power is now available for the motors 16 and 11
which traverse the bed T and negative carrying
unit 48 until the position for the first exposure
as predetermined by the appropriate apertures in
the insulating strips on control drums 22, 23 is
reached. When this position is reached an elec-
trical contact to earth is made through the aper-
tures in the insulating bands by the contacts 31
and 2ia respectively. This actuates high speed
relays C and B but due to the momentum of the
motors 6§ and {7 the exposure position is over-
shot. However relays C and B remain energised
by the closing of the locking contacts Ci and Bl.
The closing of the contacts Cl and Bl energises
the reversing switches E-and D and brings into
operation speed control devices by the de-ener-
gisation of the solenoids G -and F; these speed
control devices being -of the kind described with
reference to Figure 5 wherein the solenoid is
designated 47. At the same time contacts C2.and
B2 open and place resistances C4, B4 in series
with the armatures of the motors 16 and 17 to
prevent over-heating., The motors 16 and i1

thus traverse the bed T and negative carrying .

unit 18 in a reverse direction to the correct ex-
posure position at a reduced speed. When the
exposure position is again reached relays J.and H
are operated. These relays had not operated
when the contact §1 was previously passing over
the aperture in the insulating strip due to the
fact that they require a comparatively long-time
constant,

The -operation of the relays J and H open the
contacts J2 and Hi, breaking the circuit to the
motors 16 and 47 through the -control drums 22
and 23 immediately and at the same time open
the contacts Ji and H2 to release the relays C
and B, thereby returning the reversing relays E
and D to their original positions and energising
the solenoids G and F to release the speed-control
devices through contacts C3 and B3. The clos-
ing ‘of contact J5 energises the relay K wvia the
contact L3. Relay K forms one half of a two-
way switch for the motor 18 the other half being
formed by the relay N. The closing -of the con-
tact - Kif completes the cireuit to the motor 48
via contacts '3 and H4 which opens the switch
S5 to de-energise relay O and thus open the con-
tact O2. This breaks the circuit to the motors
16 and 11, thus it is impossible for these motors
to operate whilst the motor I8 is operating.

When the negative unit 10 is in contact with
the bed T the switch S6 is momentarily closed
thus energising the relay P which is locked by the

6
eontact P1. ‘The closing of the contact P2 ini-
tiates the following operations:

Relay N is energised breaking the circuit to
the motor 18, relay Q is energised via contact
Nt which is a reversing switch for the motor 8.
A timing unit 52 which is preferably of the photo-
electric integrating type is switched on via the
contact L2, This timing unit 52 controls the

- heavy duty switch 53 for an arc-lamp located in
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the lamp unit 12 and also energises the relay M.
The opening of the contact M2 releases the relay
L whilst the closing of the contact Mi prevents
the relay K being released when contact L3 opens.
At the end of the exposure, as determined by
the timing-deviee 82, the arc-lamp is switch .off
and the relay M is released. The opening of the
contact M releases the relay K thus the motor
18 is operated in reverse via the contacts K2 and
N2 to move the negative unit 16 away from the
bed 1. When the contact between the negative
unit 10 and the bed T is removed the switch S5 is
again closed energising relay O. The opening of
the contacts Ol releases relay P which in turn
releases relay N breaking the circuit to the motor
18 and releasing the reversing relay . @. The

- making of the contact O2 has meanwhile com-
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pleted an alternative circuit for the motor 16 via
the contact Lid. The motor 16 is therefore oper-

.ated and relay J is de-energised as the exposure

position is passed. Closure of the contact J4
again energises relay L. The circuit to the motor
{6 is therefore broken via the contact L4 but at
the same time is made by the closing of the con-
tact J2. )

The foregoing completes the sequence of oper-
ations for the first exposure position :and all re-
lays and switches have returned to their initial
positions. The motor 16 now traverses the bed
T to the second exposure position and the above
sequence-of operations is repeated. This sequence
of operations is continued until a.complete row
of exposures has been made, whereupon further
-operations are initiated as follows:

The switch $4 associated with the control drum

- 22.1s operated by the bed having reached the

end -of its permitted ‘travel, thus energising the
reversing relay E to operate the motor 6 in
reverse, -the relays C .and J remaining de-ener-
gised so that the speed-control device is inoper-
ative. The relay R isenergised forming an alter-

~ native :circuit for the motor 17 via the .contacis

Ri and T2. When the motor 17 operates the
‘relay H is released opening the contact H3 there-
by releasing the relay T and breaking the alter-
native circuit. The basic circuit for the motor
17 is now completed however via the contact H!
and the motor (7 traverses the negative unit 19
to the second position as determined by the in-
sulating strip on the drum 23. Meanwhile the
motor 16 when it has completed its traverse in
the reverse direction returns the switch S4 to its
original position .and commences .its forward
travel ready to :start a second row of exposures.
. The cperations of the relays R .and T in con-
junction with the switch S& ensure that the drum
23 effects only one move for every row completed
by the drum 22.- On a completion of all the rows
as determined by the insulating strips, the drum
23 causes the position of the switch S3 to be
changed to de-energise the relay A thereby open-

ing .the main switch. The mechanism is thus

automatically -switched off after the completion
of the required number of exposures.
If desired a bell 54 .controlled by the switch

ST may be connected across the contacts.of the
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-relay. A to give an audible warning of the com-~
pletion of all the exposures.

A counting mechanism 5% is connecied across
the timing unit 92 to record the number of ex~
posures made; this counting mechanism also in-
corporates an cptional automatic stop controlied
by the switch S8, whereby the control unit will

. switch off automatically after any predetermined
- number of exposures. This provision is provided
. for by a contact to earth or ground cn the appro-
priate exposure which short-circuits the coil on
the relay A thus opening the master switeh Si.

If it is not desired to use full automatic con-
trol a switch S9 can be set so.as to admit of the
exposure positiens being positioned manually by
means of the hand-wheels 19 and 20. In this

- position of the switch 89, on pressing the start-
ing button S2 the motor 18 lowers the frame to
move the negative carrying unit 18 into contact
with the bed, switches on the arc lamp in the unit
12 for the required exposure, switches off and
removes the contact between the negative unit
and the bed and then switches off automatically
ready for the manual setting of the next exposure
position.

The plug 56 connecting the motor 6 and con-
trol drum 22 to the control unit in the housing
58 is interchangeable with the plug 57 for the
motor i7 and control drum 23 so that the rows
of exposures can be made in the most advanta-
geous direction according to the work.

‘What I claim is: .

1. For a machine for repetitive image produc-
tion, a control device to effect automatic. pro-
gression of a traversable carrier unit to succes-
sive predetermincd positions, the control device
comprising an electric motor operatively con-
nected to the unit to effect traversing of the car-
rier unit, a control drum having an electrically
conductive peripheral surface and being mounted
for operative comnection and synchronous rota-
tion with said motor, an electrical contact mov-
able in timed relation with said drum in a path
across the drum paraliel to the axis thereof, an
electrical control unit electrically connected to

© said contact in circuit with the motor to control
the operation and direction of rotation of the
motor, a strip of insulating material in which
apertures are formed in predetermined spaced
relation, and means to secure the strip around
the periphery of said drum to receive the con-
tact to determine the intervals at which con-
tact is effected between the contact and the pe-

- ripheral surface of the drum.

2. In a ‘machine for repetitive image produc-
tien, a control device to effect automatic pro-
gression of a traversable carrier unit, said con-
trol device comprising an electric motor opera-
tively connected to the unit to cause traverse of
the carrier unit, an electrical control unit op~
eratively connected in circuit with the motor and
including a delayed-action relay to control the
motor for alternate rofation in a forward and
a reverse direction, a speed control device op-
eratively connected to the motor in said circuit
to restrict the speed of the motor during rota-
tion in a reverse direction, a control drum op-
eratively connected to and rotatable synchro-
nously with the motor and having an electri-
cally conductive peripheral surface, an electri-
cal contact electrically connected with said con-
trol unit and movable in tim_d relation with the
control drum in a path across the drum parallel
to. the axis thereof, means operable from the

-.motor in timed relation with the control drum -

8

to move. the contact along said path, & strip of
insulating material in which apertures are
formed in predetermined spaced relation and
means for securing said strip around the pe-
riphery of said confrol drum for receiving the
contact through the apertures thereof and de-
termining the intervals at which contact is ef-
fected between the contact and the drum, said
contact adapted to overshoot the apertures after

10 makihg contact with the drum to reverse the
motor, whereby the carrier unit is moved quickly
to a position slightly in advance of a predeter-
mined position and is slowly returned to the pre-~
determined position.

15 3. In a machine for repetitive image produc-
tion, a control device to effect automatic pro-
gression of a traversable carrier unit, said con-
trol device comprising an electric motor opera-
tively connected to the unit to traverse the car-

9p rier unit, a rotatable shaft operatively connected
to the motor and unit to impart movement to
the carrier unit, an electrical control unit in cir-

- cuit with the motor and including a delayed~
action relay to control the motor for alternate

953 rotation in a forward and a reverse direction,
a speed control device for the motor to restrict
the speed of the motor during rotation in a re-
verse direction, a control drum rotatable from
and synchronously with the motor and having

30 an electrically conductive peripheral surface,
clutch means in the circuit and operative upon
reversal of the motor to clutch the drum to said
shaft, an electrical contact electrically connected
with said control unit and movable in timed re-

35 lation with the control drum in a path across
the drum parallel to the axis thereof, means op-
erable in timed relation with the control drum
to move the contact along said path, and a strip
of insulating material secured round the periph-

4p ery of said control drum and in which apertures
are formed in predetermined spaced relation to
receive the contact therethrough for determin-
ing the intervals at which contact is effected be-
tween the contact and the drum to reverse the

o

5 motor, whereby the carrier unit is moved quickly

by the motor to g position slightly in advance
of a predetermined position and is slowly re-
turned to the predetermined position.
4. In a machine for repetitive image produc-
50 tion, a control device to eifect automatic pro-
gression of a traversable carrier unit, said con-
trol device comprising an electric motor opera-
tively connected to the unit to traverse the car-
rier unit, an electrical contrcl unit in circuit
55 with the motor, including a delayed-action re-
lay to control the motor for causing alternate
rotation thereof in a forward and a reverse di-
rection, a speed control device for the motor to
restrict the speed of the motor during rotation
80 In a reverse direction, a control drum rotata-
ble synchronously from and with the motor and
- having an electrically conductive peripheral sur-
face, an electrical contact electrically connccted
- with said control unit and movable in timed re-
65 lation with the control drum in a path across a
drum parallel to the axis thereof, means opera-
ble from the motor in timed relation with the
control drum to move the contact along said
path, a strip of insulating material in which
70 apertures are formed in predetermined spaced
relation, said control drum having a slot extend-
ing lengthwise thereof to receive the ends of said
strip, said aperture adapted to r.ceive the con-
tact for determining the intervals at which con-
756 tact is effected between the contact and the
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This ‘invention has reference to a control de-

vice ‘for -association with an -automatic progres-

sion mechanism for repetitive image production

-and-more particularly to a control device for ren-
‘dering the operation of what is known as a photo-
‘graphic or -photo-lithographic step :and repeat
‘machine automatic, such machines being uti-

lised for the repetitive photographic printing of

-a photographic negative in predetermined spaced

rélationship on a ‘sensitized plate which is stb-

‘sequently developed and/or etched.

The .object of the present invention is to-pro-
vide a-control device which renders the operation
of the step and repeat machine -automatic and

positions to a high degree of accuracy any num- °
‘ber of prints of one or more photographic nega-~

fives or positives on to the sensitized plate in any

prédéetermined positions.

The invention.consists of a control device for

-éffecting -automatic progression of -a traversable

carrier unit tosuccessive predetermined positions

for association with @ machine for repetitive

image production, the control device ‘comprising

‘an electric motor to €ffect traversing of the car-

rier ‘unit, ‘operation :of the motor being deter-

‘mined by a:control drum rotatable synchronously

therewith 'and having -an -electrically -conductive

:peripheral -surface, in association with an -elec-

trical control unit electrically: connected to an
electrical contact movable in timed relation with
the drum in a path parallél to the axis thereof,
the control drum being adapted to have secured
round its periphery a :strip of insulating ‘mate-

‘rigl in which apertures -are formed in predeter-

mined-spaced relation for determining the inter-

vals'at which-contact is-effected between the con-

tact and the peripheral surface of the drum.
The invention will now be described with par-

ticular reference to the ‘accompanying diagram-

matic drawings in which:

Figure 1 is'a general perspective view of a step
and repeat machine incorporating a control de-
vice in accordance with the present invention,

Figure 2 is -a part sectional plan -of a control
drum and-associated traversable contact,

Figure 3 is a sectional end elevation of :the
traversable contact asseen from the leit of Fig-
ure 2.

‘Figure 4 is an end -sectional view through a
portion of the drum showing one means whereby
the insulating band may be secured to the periph-
ery of the drum.

Figure 5 is a side elevation of the speed limit-
ing device.

Pigure 6 is:a‘perspective view of a controldrum

(CL 95—173)
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-showing -an ‘insulating strip in ‘position around
-the periphery thereof.

“Pigure 7 isa view of a part of an -insulating

-strip'before attachment to the drum.

Pigure-8 is-a wiring diagram for use in associ-
ation -with -the control mechanism.

-InFigure 1'there is shown aknown-form of step
and repeat ‘machine wherein there ‘is -provided a

‘bed T for -earrying -a -sensitized plate, said bed
‘being ‘traversable horizontally in -ene direction
:on the “‘fixed frame -8 through the agency of a

worm ‘screw -9, -co-operating with ‘a captive ‘hut,

mnut shown,-onthe bed. ‘Superimposed -above -the
‘bed 7 -is ‘a, negative -carrying unit 10 which is
traversable in guides 1{ together with the lamp
“unit - 2 in-a ‘horizontal direction -at ¥ight -angles
‘to'the-diredtion of traverse of the'bed 1, by means

of a worm-screw 13 in-a manner similar:to bed 7
as by a-captive nut, not shown,the guides{ | being

‘mounted -upon :a framework 4 ‘which is movable
svertically ‘by means :of -a worm' screw -or -screws
315 1o -admit of the unit 49 being moved into con-

tact with the bed 7. According to the present -
invention ‘the worm ‘screws -9, 48 and 15 respec-

‘tively dre rotatable independently by ‘means of

etectric motors 1§, .17 ‘and 18, Pigure S, and are

‘provided with ‘hand-wheels 49, 28 and 24 where-
by manual rotation of the respective worm screws
‘may -be performed. .On one end . of ‘each:of the

worm:screws 9 and 13 is ' mounted.a control drum
22 and 23 respectively which drums :are exactly

‘Similar :and will therefore only be-described with
‘reference to ‘the.control drum 22 which is shown
moresparticularly in Figures 2, 3:and 4.

In Figure 2 the control drium 22 has an elec-
trically .conductive ‘peripheral surface, is shown
freely rotatable upon :an extension 28a of ‘the
worm screw ‘8 and is capable of ‘being locked

‘thereto by ‘means of .a screw pin 24 located in

the hand wheel 19 which is fast-on the extension
The -drum 22 cgrries a spur pinion 25 in-
mesh with a ‘pinion 26 fast upon a worm screw

27 journdlled'in a frame member 28. The worm
sserew 21 meshes with a traversable carriage 29
-carrying a spring loaded rocker arm ‘30 having an

electrieal contact shown as a roller 31 which is

_ spring urged -against -the periphery of the drum

50

55

by ‘means of ‘the spring 32, Figure ‘3. A worm

serew ‘88 in mesh with -a worm wheel 34 fast on
the extension 22¢ transmits ‘the drive from the

electric motor ¥6to the worm screw 9. The-drum

22 is provided with a Tongitudinal peripheral s'ot
*85, Figures 4 and 6, adjacent which are inturned
‘flanges 3¢ in which are formed apertures for re-
‘eéiving -the hook ends of -spring loaded rocker
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drum, and locking means disposed within: said
drum to engage through locating apertures in
the end portions of an insulated strip to secure
it in position round the periphery of said drum,
whereby under the action of the motor, the car-
rier unit is moved quickly to a position slightly
in advance of a predetermined position and upon
engagement of the contact with the drum, the
motor is reversed and the carrier unit is slowly
returned to the predetermined position.

5. In a machine for repetitive image produec-
tion in which two carrier units are traversable
in directions normal one to the other, a control
device to.effect the automatic progression of the
carrier units to predetermined positions, the con-
trol device comprising two electric motors, each
operatively connected to a unit to effect travers-
ing thereof, an electrical control unit including
a delayed-action relay in circuit with and to
control the motors for rotation in forward and
reverse directions, a speed control device for each
motor to restrict the speed thereof during its ro-
tation in a reverse direction, two control drums
associated one with each said motor for syn-
chronous rotation therewith, each said drum
having an electrically conduetive peripheral sur-
face, an electrical contact for each said drum,
each contact being electrically connected with
said control unit and movable in timed relation
with its associated drum in a path across.its
drum parallel with the axis thereof, means op-
erable in timed relation with each drum to move
the contact associated therewith "along said
path, a strip of insulating material in which
apertures are formed in predetermined spaced
relation to determine the intervals at which con-
tact is effected between the contact and the drum,
and means on each said drum to secure a strip
round the periphery thereof, whereby the car-
rier units are traversed in predetermined order
and each is moved quickly by a motor under its
momentum to a position slightly in advanee of
a predetermined position ‘and upon reversal of
its motor is slowly returned to the predeter-
mined position.

6. In a machine for repetitive image produc-
tion, a first carrier unit for a sensitized plate, a
second carrier unit traversable in a path normal
to that of said first carrier unit and arranged to
support an image to be reproduced on a sehsi-
tized plate on said first carrier unit together with
a lamp for effecting image reproduction, a frame
for said second carrier unit mounted for recipro-
cation to effect movement of the second carrier
unit towards and away from the first carrier unit,
a first and a second electric motor, one for each
carrier unit to effect traversing thereof and a
third electric motor for said frame to effect re-
ciprocation thereof, an electrical control unit in
circuit with the motors including a delayed-ac-
tion relay to control the motors for rotation in
forward and reverse directions, a speed control
device for each said first and second motors to
restrict the speed. thereof during movement in
a reverse direction, two control drums associated
one with each said first and second motors for
synchronous rotation therewith, each said drum
having an electrically conductive peripheral sur-
face, an electrical contact for each said drum,
each contact being electrically connected with
said control unit and movable in timed relation
with ‘its assceciated drum in a path across its
drum parallel with the axis thereof, means oper-
able from a motor in timed relation with each
drum to move the contact associated therewith
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along said path, a strip of insulating material
in which apertures are formed in predetermined
spaced relation, means on each said drum to se-
cure said strip around the periphery thereof to
determine the intervals at which contact is ef-
fected between the contact and the drum, and
means in said control unit electrically connected
to said: third motor to effect operation thereocf in
timed relation with said first motor, whereby the
carrier units are traversed in predetermined order
and each is moved quickly to a position slightly
in advance of a predetermined position due to
the momentum of the respective motor and is
reversed by its contact engaging a drum through
an aperture and is slowly returned to the pre-
determined position and the frame is movable
under the action of its motor at predetermined
intervals to move an image carried by the second
carrier unit into and out of engagement with a
sensitized plate carried hy the first carrier unit.

7. In a machine for repetitive image produc-
tion, a first carrier unit for a sensitized plate,
a second carrier unit traversable in a path normal
to that of said first carrier unit and arranged to
support an image t0 be reproduced on a sensitized
plate on said first carrier unit together with a
lamp for effecting image reproduction, a frame
for said second carrier unit mounted for recip-
rocation to effect movement of the second carrier
unit towards and away from the first carrier unit,
a first and a second electric motor, one for each
carrier unit in operative connection therewith
to effect traversing thereof and a third electric
motor for said frame in operative connection
therewith to effect reciprocation thereof, an elec-
trical control unit in circuit with the motors in-
cluding a delayed-action relay to control the mo-
tors for rotation in forward and reverse direc-
tions, a speed control device for each said first
and second motors to restrict the speed thereof
during movement in a reverse direction, two con-
trol drums associated one with each said first

~and second motors for synchronous rotation
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therewith, each said drum having an electrically
conductive peripheral surface, an electrical con-
tact for each said drum, each contact being elec-
trically connected with said control unit and
movable in timed relation with its associated
drum in a path across its drum parallel with
the axis thereof, means operable in timed rela-
tion with each drum -to move the contact asso-
ciated therewith along said path, a strip of in-
sulating material in° which apertures are formed
in predetermined spaced relation, means on each
said drum to secure a strip around the periphery
thereof to receive a contact through an aperture
to determine the intervals at which contact is
effected  between the contact and the drum to
reverse its motor, and means in said control unit
electrically connected to said third motor to effect
operation thereof in timed relation with said first
motor, whereby the carrier units are traversed
in predetermined order and each is moved quickly
to a position slightly in advance of a predeter-
mined position by overrunning of its motor and
contact with respect to an aperture and on re-
versal of its motor is slowly returned to the pre-
determined position and the frame is movable
at predetermined intervals under the action of its
motor to move an image carried by the second .
carrier unit into and out of engagement with a
sensitized plate carried by the first carrier unit,
and means in said control unit electrically con-
nected with said lamp to determine the periods
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and duration of the illumination provided by the
lamp.

8. In a machine for repetitive image produc-
tion, a first carrier unit for a sensitized plate, a
second carrier unit traversable in a path normal
to that of said first carrier unit and arranged
to support an image to be reproduced on a sen-
sitized plate on said first carrier unit together
with a lamp for effecting image reproduction,
a frame for said second carrier unit mounted for
reciprocation to effect movement of the secoud
carrier unit towards and away from the first car-
rier unit, a first and second electric motor, one
for and operatively connected to each carrier unit
to effect traversing thereof and a third electric
motor for and operatively connected to said
frame to effect reciprocation thereof, an electrical
control unit in circuit with the motors including
a delayed-action relay to control the motors for
rotation in forward and reverse directions, a speed
control device for and operatively connected to
each said first and second motors to restrict the
speed thereof during movement in a reverse di-
rection, two control drums associated one with
each said first and second motors for synchronous
rotation therewith, each said drum having an
electrically conductive peripheral surface, an elec-
trical contact for each said drum, each contact
being electrically connected with said control unit
and movable in timed relation with its associated
drum in a path across its drum parallel with the
axis thereof, means operable in timed relation
with each drum to move the contact asseciated
therewith along said path, a strip of insulating
material in which apertures are formed in pre-
determined spaced relation, means on each said
drum to secure a strip round the periphery
thereof for passage of a contact through the aper-
ture to determine the intervals at which contact
is effected between the contact and the drum,
and means in said control unit electrically con-
nected to said third motor to effect operation
thereof in timed relation with said first motor,
whereby the carrier units are traversed in pre-
determined order and each is moved by its motor
quickly to a position slighfly in advance of a
predetermined position and upon reversal of its
motor is slowly returned to the predetermined
position and the frame is moved by its motor
at predetermined intervals to move an image car-
ried by the second carrier unit into and out of
engagement with a sensitized plate carried by
the first carrier unit, means in szid control unit
electrically connected with said lamp to deter-
mine the periods and duration of the illumina-
tion provided by the lamp, signal means electri-
cally connected to the control unit to give an
indication of the end of g predetermined cycle
of image repreductions, and means in the control
unit to actuate said signal means.

9. In a machine for repetitive image produc-
tion, a first carvier unit for a sensitized plate, a
second carrier unit traversable in a path normal
to that of said first carrier unit and arranged to
support an image to be reproduced on s sensi~
tized plate on said first carrier unit fogether with
& lamp for effecting image reproduction, a frame
for said second carrier unit mounted for re-
ciprocation to effect movement of the second car-
rier unit towards and away from the first carrier
unit, a first and second electric motor, one for
each carrier unit to effect traversing thereof and
a third electric motor for said frame to effect re-
ciprocation thereof, an electrical control unit in
an electrical circuit including a delayed-action.
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relay to control the motors for rotation in for-
ward and reverse directions, a speed control de-
vice for and operatively connected to each said
first and second motors to restrict the speed there-
of during movement in a reverse direction, two
control drums associated one with each said first
andsecondmotors for synchronous rotation there-
with, each said drum having an electrically con-
ductive peripheral surface, an electrical contact
for each said drum, each contact being electrically
connected with said control unit and movable in
timed relation with its associated drum in a path
across a drum parallel with the axis thereof,
means operable in timed relation with each drum
to move the contact associated therewith along
said path, a strip of insulating material in which
apertures are formed in predetermined spaced re-
lation, a slot extending lengthwise of each con-
trol drum to receive the ends of a strip, said aper-
tures adapted to register with a contact for en-
gagement of the latter with a drum surfaceto
determine the intervals at which contact is ef-
fected between the contact and the drum to re-
verse its motor, locking means disposed within
said drum to engage through locating apertures
in the end portions of an insulated strip to secure
it in position round the periphery of said drum,
and means in said control unit electrically con-
nected to said third motor {o effect operation
thereof in timed relation with said first motor,
whereby the carrier units are traversed by their
motors in predetermined order and by continued
operation of the motors with their contacts pass-
ing an aperture, each is moved quickly to a posi-
tion slightly in advance of a predetermined posi-
tion and by reversal of its motor by engzagement
of a contact with its drum is slowly returned to
the predetermined position and the frame is mov-
able at predetermined intervals to move an image
carried by the second carriér unit into and out
of engagement with a sensitized plate carried by
the first carrier unit, )
10, In a machine for repetitive image produc-
tion, a first carrier unit for a sensitized plate, a
second carrier unit traversable in a path normal
to that of said first carrier unit and arranged to
support an image to be reproduced on g sensitized
plate on said first carrier unit together with a
lamp for effecting image reproduction, a frame
for said second carrier unit mounted for recipro-
cation to effect movement of the second carrier
unit towards and away from the first carrier unit,
a reversible first and a second electric motor, one
for and operatively connected to each carrier unit
to effect traversing thereof and a reversible third
electric motor for and operatively connected to
said frame to effect reciprocation thereof, an elec~
trical control unit including a delayed-action re-
lay in circuit with the motors to control the mo-
tors for rotation in forward and reverse directions,
a speed control device for and operatively con-
nected to each said first and second motors to re-
striet the speed thereof during movement in a re-
verse direction, two control drums associated one
with and driven from each said first and second
motors for synchronous rotation therewith, each
said drum having an electrically conductive pe-
ripheral surface, an electrical contact for each
said drum, each contact being electrically con--
nected with said control unit and movable from
and in timed relation with its associated drum in
a path across a drum parallel with the axis there-
of, means associated with and operable in timed
relation with each drum to move the contact as-
sociated therewith along said path, a strip of in-’
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sulating material in which apertures are formed
in predetermined spaced relation, each drum hav-
ing a slot extending lengthwise thereof to. re-
ceive the ends of a strip, locking means disposed
within said drum to engage through locating
apertures in the end portions of an insulated strip
to secure it in position round the periphery of
said drum, the location of said apertures serving
to determine the intervals at which contact is
effected between the contact and the drum, and
means in said control unit electrically ‘connected
to said third motor to effect operation thereof in
timed relation with said first motor, whereby the
carrier units are traversed in predetermined order
and each is moved quickly to a position slightly
in advance of a predetermined position by over-
running of its motor and passing of its contact
with respect to an aperture and by reversal of its
motor by engagement of its contact with its drum
at an aperture before passing same, is slowly re-
turned to the predetermined position and the
frame under the action of its motor is movable
at predetermined intervals to move an image car-
ried by the second carrier unit intoc and out of
engagement with a sensitized plate carried by
the first carrier unit, and means in said control
unit electrically connected with said lamp to de-
termine the periods and duration of the illumina-~
tion provided by the lamp.

11. Tn a machine for repetitive image produc-
tion in which two carrier units are fraversable
in directions normal one to the other, a control
device to effect the automatic progression of the
carrier units to predetermined positions, the con-
trol device comprising two electric motors, one
for and operatively connected to each carrier unit,
to effect traversing thereof, an-electrical control
unit in an electric circuit with the motors includ-
ing a delayed-action relay to control the motors
for rotation in forward and reverse directions, a
speed control device for and in operative connec-
tion with each motor to restrict the speed thereof
during its rotation in a reverse direction, two
control drums associated one with each said mo-
tor for synchronous rotation therewith, each said
drum having an electrically conductive peripheral
surface, an electrical contact for each said drum,
each contact being electrically connected with
said control unit and movable in timed relation
with its associated drum in a path across a drum
parallel with the axis thereof, means operable by
_a motor in timed relation with each drum to move
the contact associated therewith along said path,
an apertured insulating strip for each drum, the
apertures in each strip heing so predisposed
lengthwise and laterally of the strip that on se-
curing the strip round the periphery of a drum
the apertures lie on a spiral line as traced round
the periphery of the drum by said contact during
rotation of the drum and movement of the con-
tact along its path so that the contact is per-
mitted successively to enter apertures in the strip
at predetermined intervals, and means to retain
said strip in position round the periphery of the
drum, whereby upon sequential operation of the
motors in the circuit, the carrier units are trav-
ersed in predetermined order and by overrunning
of its motor, each is moved quickly to a position
slightly in advance of a predetermined position
and is slowly returned to the predetermined po-
sition by reversing of its motor by engagement of
a contact with its associated drum at an aperture.

192, In a machine for repetitive image produc-
“tion, a first carrier unit for a sensitized plate, a
second carrier unit traversable in a path normal
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4o that of said first carrier unit and arranged to-

support an image to be reproduced on a gensitized
plate on said first carrier unit together with-a
lamp for effecting image reproduction, a frame
for said second earrier unit mounted for recipro-
cation to effect movement of the second carrier
unit towards and away from the first carrier unit,
an electrical circuit, a first and a second electric’
motor, one for each carrier unit to effect travers-
ing thereof and a third electric motor for said
frame to effect reciprocation thereof, an electri-
cal control unit in circuit with said motors in-
cluding a delayed-action relay to control the mo-
tors for rotation in forward and reverse direc-
tions, a speed control device for and operatively
connectable to each said first and second motors
to restrict the speed thereof during movement in
a reverse direction, two control drums associated
one with each said first and second motors for
synchronous rotation therewith, each said drum
having an electrically conductive peripheral sur-
face, an electrical contact for each said drum,
each contact being electrically connected with said
control unit and movable in timed relation with
its associated drum in a path across a drum par-
allel with the axis thereof, means operable by a
shaft in timed relation with each drum to move
the contact associated therewith along said path,
an apertured insulating strip for each drum, the
apertures in each strip being so predisposed
lengthwise and laterally of the strip that on se-
curing the strip round the periphery of a drum
the apertures lie on a spiral line as traced round
the periphery of the drum by said contact dur-
ing rotation of the drum and movement of the
contact along its path so that the contact is per-
mitted successively to enter apertures in the strip
at predetermined intervals to engage a drum and
successively cause reversal and stopping of its
motor, means to retain said strip in position
round the periphery of the drum, and means in -
said control unit electrically connected to said
third motor to effect operation thereof in timed
relation with said first motor, whereby the car-
rier units are traversed in predetermined order
and each is moved by its motor quickly to a posi-
tion slightly in advance of a predetermined posi-
tion and upon reversal of its motor is slowly re-
turned to the predetermined position and the
frame is movable at predetermined infervals un-
der control of its motor to move an image car-
ried by the second carrier unit into and out of
engagement with a sensitized plate carried by the
first carrier unit.

13. In a machine for repetitive image produc-
tion having a traversable sensitized plate carrying
bed unit, a negative carrying unit having a lamp
unit and traversable over the bed in a direction
intersecting the direction of traverse of the bed
and toward and away from the bed, an electrical
control device to effect the automatic progres-
sion of the bed and unit to predetermined posi-
tions relatively, said control device comprising
electrical drive means one operatively connected
to each unit to cause traversing thereof relative-
ly and another to cause movement of the second
unit and its lamp toward and away from the
bed unit, an electrical contrel unit in an electrical
cireuit with the drive means and lamp and in-
cluding a delayed-action relay to control the drive
means independently in timed relation and to
cause operation thereof in forward and reverse di-
rections, a speed control device in the circuit for
each drive means to reduce the speed thereof in
the reverse direction, a control drum for each
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unit associated one with each drive means for

synchronous rotation therewith and each hav-
ing an electrically conductive peripheral surface,
an electrical contact movable across each drum
and connected in normally open circuit with the
driving means and speed control device for re-~
versing the drive means, a strip of insulated ma-
terial removably mounted around each drum and
-having spirally suecessive apertures in predeter-

mined spaced relation, and means to cause said

contacts to engage a drum surface when passed
by an aperture during rotation of a drum to close
the circuit to the speed control and reversing
means to reverse the drive means and subsequent-
ly stop same, whereby the drums are disposed
with a contact through an aperture and the units
are traversed in timed relation relatively in pre-
determined order under the action of its drive
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means and moved from positions slightly in ad-
vance of predetermined positions slowly to the
predetermined positions in sequence upon rever-

sal of the drive means to accurately position said-
units, and plate and negative thereon for exX-

posure successively.
ARTHUR R. KILMINSTER.
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