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This invention relates to a time interval control 
apparatus for actuating one or more mechanisms 
at a plurality of predetermined time intervals 
and while not limited thereto is applicable to the 
automatic timing of the composite exposure in 
the production of screen negatives, 
The inventioni has particular reference to an 

apparatus for accurately and automatically con 
verting the combined effects of a number of var 
iable factors into a plurality of predetermined 
time intervals. The invention comprehends an apparatus re 
sponsive to the predetermined selective setting 
of a variable speed mechanism functioning to op 

is erate a predetermined actuator thereby effecting 
an actuation of a mechanism at a plurality of pre 
determined time intervals. 
The invention, as applied to the production of 

Screen negatives, further resides in an apparatus 
20 of the indicated character wherein a plurality of 

actuators cooperate With a variable speed mech 
anism for causing the actuators to operate mech 
anism thereby effecting a change of lens stops 
at standard intervals of time in the photographic 

25 reproduction of an original of predetermined 
standard tonal range, at unity magnification 
ratio, with the Screen and light intensity upon the 
original of predetermined standard and means for 
varying the duration of the intervals of exposure 

30 proportionate to modifications from the stand 
ards due to the required original, magnification 
ratio and Screen and actual light intensity upon 
the original. 
The invention, in its application to the produc 

tion of screen negatives, further provides means 
for selectively receiving and supporting any one 
of a plurality of interchangeable actuators having 
control elements positioned at predetermined 
spaced distances for effecting the duration of time 

40 intervals during the exposure of screen nega 
tives. The invention further embodies in an appara 
tus of the character set forth a plurality of banks 
of gears, each bank having a set of manipulator 
buttons adapted to conveniently shift the gears 
so that the same cooperatively function to effect 
any one of a plurality of definite Speeds for the 
movement of the actuator with means for pre 
cluding the shifting to active position of more 
than one gear of each bank. 
With the above enumerated and other objects 

in view, the invention is more fully disclosed in 
the following specification and illustrated in the 
accompanying drawings in which: 

Fig. 1 is a top plan view of the time interval 

45 

50 

35 

(C, 161-1) 
control apparatus constructed in accordance with 
the invention with parts broken away and shown 
in section to disclose the underlying structure. 

Fig. 2 is a transverse sectional view taken ap 
proximately on the line 2-2 of Fig. 1. 5 

Fig. 3 is a fragmentary vertical sectional view 
taken approximately on the line -3 of Fig. 2. 

Fig. 4 is a side view of the variable speed drive 
mechanism. 

Fig. 5 is a transverse sectional view there 
through taken approximately on the line 5-5 of 
Fig. 4. 

Fig. 6 is a horizontal sectional view thereof 
taken approximately on the line 6-6 of Fig. 4. 

Fig. 7 is a detail horizontal sectional view of 15 
the push button detent bars taken approximately 
on the line 7-7 of Fig. 5. 

Fig. 8 is an enlarged sectional view taken ap 
proximately on the line 8-8 of Fig. 7, illustrating 
the push button control mechanism for shifting 20 
the gears. 

Fig. 9 is a sectional view taken approximately 
on the line 9-9 of Fig. 8. 

Fig. 10 is an enlarged detail side view of the 
timer head and supporting arm therefor. 

Fig. 11 is a fragmentary enlarged bottom plan 
view of the timer head. 

Fig. 12 is a view of the wiring diagram of the 
time interval control apparatus. 

Fig. 13 is a fragmentary diagrammatic view of 80 
the push button control for the gearing illustrate 
ing indicia for guiding the Operator in using the 
Sale. Fig. 14 is a diagrammatic view of a modified 
form of actuator mechanism. 

Referring to the drawings by characters of ref 
erence, the apparatus includes a base A upon 
which is mounted an actuator mechanism desig 
nated generally by the reference character B and 
a variable speed drive mechanism therefor desig 
nated generally by the reference character C. 
The actuator mechanism includes a turn table 20 
which is secured to the upper end of a vertical 
shaft 2 journaled in bearings 22 and 23 of a 
frame work 24 supported on the base. The shaft 
2 has secured to its lower end a miter gear 25 
meshing with a miter pinion 26 secured to a shaft 
27 journaled in aligned bearings 28 of the frame 
work 24. Motion is transmitted from the vari 

10 

25 

O 

able speed gearing mechanism C to the shaft 27 50 
by means of a Sprocket chain 29 trained around 
a Sprocket 30 on the shaft 27 and a sprocket 3 
which is secured to the out-put shaft 32 of the 
Variable speed gearing mechanism C. 
A constant speed motor 33 is connected to and is 
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2 2,227,856 
drives the in-put shaft 34 of the variable speed 
gearing mechanism. C through the medium of 
suitable gearing in the reduction gear box 
driving an idler gear 3 which meshes with a gear 
37 on the in-put shaft 34. 
The variable speed gearing mechanism in 

cludes, in addition to the out-put and in-put 
shafts 32 and 34, which are arranged in parallel 
relation, a pair of shafts 38 and 9 respectively, 
disposed in axial alignment with the shafts 2 
and 34 and the said shafts 32, 34, 38 and 39 are 
journaled in frame brackets 40, 4 and 42 for in 
dependent rotation with reference to each other. 
The in-put shaft 34 has splined thereon for ro 
tation therewith a plurality of slidable gears, 
four being shown in the present instance and 
designated by the reference characters 43, 4, 
45 and 46. The gers are of successively increas 
ing size and are adapted to be shifted axially of 
the shaft in opposite directions to active and in 
active positions. The out-put shaft 32 has 
splined thereon for rotation therewith a plu 
rality of gears, four being shown in the present 
instance and designated by the reference char 
acters 47, 48, 49 and 50, the gears being of suc 
cessively increasing size and adapted to be shift 
ed axially of the shaft 32 in opposite directions 
to active and inactive positions. 
The shaft 39 which is disposed in alignment 

with the in-put shaft 34 has splined thereon for 
rotation therewith, a plurality of gears, four 
being shown in the present instance, designated 
by the reference characters 55, 56, 57 and 58, 
Said gears being of Successively increasing size 
and adapted to be shifted axially of the shaft 39 
in opposite directions to active and inactive posi 
tions. The shaft 38 which is disposed in align 
ninent with the out-put shaft 32 has splined there 
On for rotation thereWith a plurality of gears, 
four being shown in the present instance and in 
dicated by the reference characters 59, 60, 6 and 62, said gears being of Successively decreasing 
size and adapted to be shifted axially of the 
shaft 38 in opposite directions to active and in active positions. 
The variable Speed drive mechanism further 

includes a shaft 65 parallel to and extending 
longitudinally alongside of the shafts 34 and 
39, Said shaft being journaled in the rock arms 
66, 67 and 68 which are fulcrumed on a longi 
tudinally extending rod 69 which is carried by 
the frame brackets 40, 4 and 42 respectively, and 
are adapted for lateral Swinging movement. 
The shaft 65 has secured thereon for turning 
movement therewith two sets of gears, each set 
corresponding in number to the slidable gears 

60 

65 
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on the in-put shaft 34 and the slidable gears on 
the shaft 39 respectively. The first set of gears 
includes the gears 70, T , 72 and 73 with which 
the gears 43, 44, 45 and 46 are adapted to mesh 
when the latter are shifted to active position. 
The gears 70 to 73 inclusive, decrease in size and 
consequently vary the relative speed of rotation 
of the shaft 65 with reference to the in-put shaft 
34. The second set of gears includes the gears 
14, 75, 76 and 77 which are successively of de 
creasing size and with which the gears 55, 56, 57 
and 58 are adapted to respectively mesh when 
Said latter gears are shifted to active position, so 
as to vary the relative speed of rotation of the Shaft 39. 
Arranged at the opposite side of the variable 

speed gear transmission is a shaft 80 which ex 
tends longitudinally of and parallel to the out 
put shaft 32 and the shaft 8. The shaft 80 is 

journaled for rotation in rock arms 8, 2 and 3 
which are fulcrumed in the frame brackets 4, 
4 and 42 for lateral swinging movement. A pair 
of sets of gears are secured on the shaft 8 for 
rotation therewith, the sets of gears correspond 
ing in number to the gears on the shaft and 
the gears on the shaft 32 respectively. The 
gears 8, , , and 88 are of successively in 
creasing size and are adapted to have respectively 
meshed therewith the gears 59, B, S and 2 of 
the shaft 3 when the latter are shifted to active 
position to thereby vary the speed of rotation 
of the shaft 80. The remaining set of gears on 
the shaft 80 include the gears 90, 9, 92 and 93 
which are of successively decreasing size and 
adapted to have meshed therewith the gears 4T, 
48, 49 and 5 on the out-put shaft 32 when said 
latter gears are shifted to active position so as 
to vary the speed of rotation of the out-put shaft 
32. Motion is transmitted from the shaft 39 to 
the shaft 8 by a pair of meshing gears 94 and 
95 keyed respectively to the shafts 39 and 38. 
In order to provide means for shifting the 

gears of the groups 43 to 46 inclusive, 47 to 50 
inclusive, 55 to 58 inclusive, and 59 to 62 inclu 
sive, a bell Crank lever 00 is provided for each 
gear which is fulcrumed at 0 to a bracket 2 
depending from an overhead plate to supported 
by the frame brackets 40, 4 and 42. Each bell 
crank lever is formed with a depending forked 
terminal 04 which engages with the grooved hub 

5 of the gears. The terminal 6 of the hori 
Zontal arm of each bell crank is normally urged 
upwardly by a leaf spring foll to normally shift 
the gears to an inactive position. The bell crank 
levers foo are swung to move the gears to an 
active position by means of a vertical push rod 
08, the lower reduced portion 09 of which is 

mounted for guided movement through open 
ings ff0 in the plate 03 and the upper portion 
of which is mounted for guided movement in an 
Opening if in a plate 2 superposed with refer 
ence to the plate 03, the lower terminal of the 
reduced lower portion 09 engaging with the ter 
minal 06 of the horizontal arm of the bell crank 
lever. Each push rod is provided at the junc 
ture of the reduced lower end f 9 with the up 
per portion thereof with a frusto-conical collar 
3 which tapers downwardly and a coiled ex 

pansion Spring 4 surrounds the lower reduced 
portion fos and is interposed between the collar 
3 and the plate 63 for the purpose of normally 

raising the push rod 08 until the collar 3 en 
gages the underside of the superposed plate 2. 
The Superposed plate 2 is supported from 

and Spaced above the plate O3 by longitudinally 
Spaced pairs of studs 5 for each longitudinal 
row of push rods 108. The studs are grooved at 
6 to guidedly support a detent bar T, one of 

O 
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which detent bars is provided for each group of 60 
gears 43 to 46 inclusive, 47 to 50 inclusive, 55 to 
58 inclusive and 59 to 62 inclusive. The detent 
bar is provided with an aperture 8 for each 
push rod 08 of the group, said aperture being 
of a size to permit the frusto-conical collar 3 
to freely pass therethrough. The detent bars are 
normally urged longitudinally in one direction 
and tensioned against movement in the opposite 
direction by means of a colled contractile spring 
f 9, in the present instance two springs 9 be 
ing employed, one for each pair of longitudinally 
aligned detent bars and interconnected there 
with. It thus follows that when any one of the 
push rods O of a group of gears is depressed 
against the action of its spring 4, the lower 

35 
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75 
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terminal thereof, engaging the terminal fit of 
the horizontal arm of the bell crank swings 
the same downwardly against the action of the 
leaf spring OT and by means of the shifting fork 
terminal 04, shifts the gear of said bank to aca 
tive position to mesh with its respective gear on 
the shaft 65 or 80 respectively. As the push rod 
O8 moves downwardly, the detent bar if will 

be cammed longitudinally by the tapered face 
of the collar 3 until the upper surface of the 
collar is disposed below the undersurface of the 
detent bar. The spring will then function 
to shift the detent bar IT longitudinally in the 
opposite direction to retain the push rod in 
its lowered position and thereby hold the gears 
in mesh. 
By this construction the-possibility of more 

than one gear of a group being meshed is pre 
cluded due to the fact that the longitudinal shift 
ing of the detent bar by the depression of one 
push rod OB will automatically effect the release 
of any previously depressed pushrod and the 
resultant shifting of its gear to an inactive posi 
tion. The push rods to extend upwardly 
through openings in a cover plate 2 and are 
provided at their upper ends with enlarged push 
buttons which buttons are respectively identified 
with their corresponding gears by the reference 
characters 4A to 4A; 47A to 50A; SA to BA 
and 59A to 2A 
The actuating mechanism B further includes 

a plurality of timer disks 50 each of which is 
provided with a central opening 5 and circum 
ferentially spaced openings 52, the central open 
ing being adapted to receive an upwardly project 
ing center stud 53 and the circumferentially 
spaced openings 52 being adapted to receive the 
studs 54; so as to center the disks on and con 
nect the same with the turn table for turning 
movement therewith, 
The outer edge of each timer disk Se is pro 

vided with a circumferentially extending recessed 
edge 55 which terminates in a can portion 5 
merging into the outer periphery 5 of the disk. 
A cam lug 58 is secured to the disk f S0 for cir 
cumferential adjustment thereon by means of 
screws 59 extending through openings 6. The 
outer arcuate edge 6 of the can lug 5 is dis 
posed intermediate of and concentric with the 
recessed edge 55 and the outer periphery 5 of 
the tinner disk. 
A pair of mercury switches 2 and it are car 

ried by a transverse rock shaft 4 which is jour 
naled in bearing brackets 65 on the framework 
24. The mercury switches are set at relatively 
different angles at a tangent to the shaft so that 
when the shaft is rocked in opposite directions 
from an intermediate position with both switches 
of the switches will be selectively moved to their 
closed positions. The rock shaft 64 is provided 
with a radial arm 66 provided with a laterally 
projecting pin 167 which is engaged by the bi 
furcated terminal 68 of the arm 69, of a rock 
lever 70 fulcrumed on a transverse rod f 
mounted in brackets on the framework 24. The 
opposite arm 72 of the rock lever 20 is provided 
at its free terminal with a roller bearing 73 
which is adapted to be normally swung towards 
the periphery of the disk by means of a colled 
spring 74 which is anchored at one terminal T 
connected to the radial arm 7 carried by the 
rock shaft 64. When the roller bearing is in 
engagement with the outer arcuate edge 6 of 
the can lug 58, the rock shaft 64 is in a neu 
tral position so that both of the mercury switches 

3 
f2 and 3 are inactive, thereby opening the cir 
cuits which they control. When the disk 5 is 
rotated in a counterclockwise direction, as indi 
cated by the arrow in Fig. 1, the roller bearing 
terminal will be moved by the spring 74 into 
contact with the recessed edge 55 thereby rocking 
the rock shaft 4 to a position whereby the mer 
cury switch 2 will be actuated to close its cir 
cuit. Continued turning movement of the disk 

50 will cause the roller bearing terminal 7 to 
be swung outwardly as it rides over the campor 
tion until it engages the outer periphery 157 
of the disk D. This will effect the rocking of 
the rock shaft 4 and the movement of the mer 
cury switches to a position whereby the switch 
2 will be disposed in an inactive position, while 

the switch f3 will be disposed in an active posi 
tion, 

Each timer disk U is provided with one or 
more concentric grooves in the upper surface 
thereof, two being shown in the present instance, 
namely an outer groove to and an inner groove 
8. The actuator mechanism also embodies a 

timer head, designated generally by the reference 
character f which is carried by one terminal of 
an arm which is fulcrumed at 8 to an an 
nulus f swiveled in the upper end of a tubular 
bearing element which bearing element is de 
tachably mounted. On a juncture box 90. The 
timer head is provided with a depending stylus pin 

adapted to be selectively engaged in the guide 
grooves 0 and . The timer head has jour 
naled therein for turning movement, a vertical 
crank shaft 2 which is provided with a crank 
terminal 9 at its lower end formed with a head 

having oppositely beveled faces 95 and 96, 
and said crank shaft has secured thereto a cross 
rod f 97. The tail portion 98 of the arm 86 
has journaled transversely therein a rock shaft 
9 by which is carried a plurality of mercury 

switches 200, 20 f, 202 which are set at relatively 
different angles and at a tangent to the shaft (99 
so that when the shaft is rocked in opposite direc 
tions from a normal intermediate position where 
in all switches are off, the switches will be selec 
tively moved to positions to close their circuits in 
themanner hereinafter described. 

In Order to impart rocking motion to the rock 
shaft 99, the said shaft is provided with an up 
wardly projecting radial arm 203 adjacent one 
end thereof and with a downwardly projecting 
radial arm 204 adjacent the opposite end thereof 
which arms are respectively connected by cables 
25 and 206 to opposite terminals of the cross rod 

T. 
The timer disk So is provided with upstanding 

timer head control pins circumferentially spaced 
thereon adjacent to and on opposite sides of each 
groove 80 and which are adapted, as the disk 
is turned in the counter-clockwise direction, to 
contact with the beveled faces 95 and 96 of the 
crank terminal head 85. The first timer head 
control pin 20 which is on the inner side of the 
groove B0 engages with the beveled face 95 and 
effects the turning of the crank shaft 92 and the 
cross rod 97 in a direction to rock the rock shaft 
99 to cause the mercury switch 200 to be actu 
ated momentarily to close its circuit while the 
control pin is in contact with the beveled face 
thereof. The second timer head control pin 208 
is disposed on the Outer side of the groove 80 to 
engage the opposite beveled face 96 of the crank 
terminal head 94 to turn the crank shaft 92 in 
a direction to Swing the cross rod 9 so as to rock 
the rock shaft 9 in a direction to cause the 
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4 
switch 20 to be moved to a position to momen 
tarily close its circuit while the control pin is in 
contact with the beveled face, the other Switches 
remaining open. The next following timer head 
control pin 209 which is disposed on the inner 
side of the groove 80 is adapted to engage the 
beveled face f 95 of the crank terminal head 94 
to actuate the mercury switch 200 to nonentarily 
close its circuit, while the other switches remain 
open. The final timer head control pin 20 which 
is on the outer side of the groove 80 engages with 
the beveled face 96 and effects the turning of 
the crank shaft 92 and the cross rod 97 in a 
direction to rock the rock shaft 99 to close the 
mercury switch 20, the movement being suff 
cient to also cause the mercury switch 202 to close 
its circuit, while the mercury switch 200 remains Open. 

The shafts 65 and 80 are normally moved lat 
erally to dispose the gears Out of meshing posi 
tion with the gears on the shafts 32, 4, and 
39, and said shafts are moved laterally inward 
to meshing position by a suitable mechanisn 
which includes a pair of levers 25 and 2 which 
are respectively fulcrumed at 27 and 2 to the 
plate 2, the angular terminals 29 and 220 of 
which are respectively connected with the inter 
mediate rock arms 82 and 67. The opposite ter 
minals 22 and 222 of the levers 25 and 26 
are connected with plungers 223 and 224 slidable 
in fixed cylinders 225 and 226. Colled expansion 
springs 227 and 228 are arranged within the 
cylinders to exert a tension against the plungers 
for the purpose of normally Swinging the levers 
in a direction to effect the movement of the 
shafts 65 and 80 laterally outward to a position 
to dispose the gears thereon in a non-meshing 
position with the gears on the shafts 32, 34, 38 and 39. 
Conduits 230 and 23 communicating with the 

cylinders 225 and 226 and with a manifold 232 
which in turn communicates with a suction pipe 
233 connected with and leading to a suitable 
source of Suction whereby when suction is applied 
a partial vacuum is created in the cylinders 225 
and 226 to Swing the levers 25 and 26 in a 
direction to move the shafts 65 and 80 laterally 
inward whereby the gears on the shafts 65 and 
80 are in a position to permit of the meshing 
of the gears on the shafts 32, 34, 38 and 39 
therewith. When the suction is discontinued, 
the springs 227 and 228 function to swing the 
levers in a position to rock the shafts 65 and 80 
outwardly as hereinbefore described. 
The apparatus further includes an electrical 

circuit in which 240 represents a source of sup 
ply from the opposite sides of which circuit wires 
24 f and 242 lead. From the circuit wire 24 a 
branch conductor 243 leads to the constant speed 
motor 33. A return wire 244 leads from the 
motor 33 to the contact 245 spaced from a con 
tact 246 from which a wire 24 leads to the 
other circuit wire 242. A bridge piece 248 is 
adapted to close the motor circuit when it en 
gages the contacts 245 and 246 and when the 
manually operated Switch 259 in the circuit wire 
242 is closed. The circuit wire 24 extends to 
and is connected. With a branch wire 25 which 
connects with a vacuum motor 252 providing 
the Source of suction for the suction pipe 233. 
A conductor 253 leads from the vacuum motor 
252 to a contact 254 and a spaced contact 255 
is connected by a wire 256 with the circuit wire 
242. A bridge piece 25 is adapted to close the 
vacuum motor circuit when the switch 25 is 

2,227,856 
closed and the bridge engages the contacts 24 and 255. 
The mercury switch 62 which in the present 

disclosure of the invention is designed to control 
the Operation of the flash exposure in the pro- 5 
duction of screen negatives has one terminal 
thereof connected by a conductor 2D to the con 
ductor 244, while a second conductor 2 leads 
therefrom to the flash lamp 22. A conductor 
2 leads from the flash lamp 22 to the cir- 0 
cuit wire 24. The arc lamps 2BS which are 
included in a circuit having a separate source 
of Supply have conductors 2 and 27 leading from the mercury switch 8. 
The stop plate 27 having a plurality of stop is 

openings 27, 22, 28 and 274, for the flash, 
detail, highlight and middletone stops, is con 
trolled by Oppositely disposed solenoid operated 
latches 275 and 27 and the solenoid 277 con 
trolling the latch 275 is connected with the mer- 20 
cury switch 20 by a circuit wire 27 leading 
from One of the contacts of said mercury switch 
200 to the solenoid, while the other mercury 
Switch contact is connected by a circuit wire 
219 through a branch wire 280 with the wire 25 
253 which leads to the source of supply 24 
through the circuit wire 242. A wire 28 leads 
from the Solenoid 2.77 and connects with the 
other circuit wire 24. The mercury switch 2 
which controls the solenoid 202 for operatics so 
the stop plate latch 276 has one of its contacts 
connected by a conductor 2 with the solenold 
282, the other side of which solenoid is connected 
by a wire 284 with the wire 28 which leads to 
the circuit wire 24. The other contact points of the mercury switch. 2) is connected by a 
circuit wire 285 with the branch wire 20 in turn 
connected with the wire 253 leading to the source 
of supply 240 through the circuit wire 242. 
The arc lamp circuit wire or conductor 268 is 0. 

provided with spaced contacts 290 and 29 which 
are adapted to be bridged by a bridge piece 292. 
The bridge pieces 24, 257 and 292 are attached 
to and insulated from a shift rod 293, the move 
ment of which in opposite directions to makes 
and break the circuits is effected by means of 
a remote control mechanically held switch op 
erating device 294 which may be of any of the 
well known types which are now in general use. 
In the present instance, the device 294 is so 

remotely controlled by means of the mercury 
switch 202 from the contacts of which respec 
tively lead the circuit wires 295, and 296, the 
former connecting with a conductor 297 and the 
latter connected with the wire 24. The con- 55 
ductor 29, which leads into the device 294 is 
connected with a feed wire 298 and is controlled 
by a push button switch 299. A second input 
wire 300 extends from the feed wire 298 into 
the device 294 and is provided with a push but- to 
ton Switch 30. A return wire 302 leads from 
the device 294 and is connected with the con 
ductor 242. 

In use and operation of the apparatus as ap 
plied to the production of screen negatives, a 5 
plurality of stop plates 270 having flash, detail, 
highlight and middletone stop openings varying 
in size, are adapted to be selectively employed and 
a plurality of timer disks 50 are selectively uti 
lized. The operator initially selects one of the 70 
plurality of stop plates 270 as required by screen 
and camera extension employed, which stop plate 
may be regarded as standard. The proper timer 
disk is also selected as required by tonal range of 
the copy being reproduced and positioned on the s 
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turn table 20, the stylus pin 8 being positioned 
in the proper groove-80 or 8 as the case may 
be. The push buttons 43A, 7A, 56A and 59A are 
then depressed to set the gears of the variable 
speed drive mechanism for operation at standard 
and a switch 30 is closed to start the motor and 
effect operation of the apparatus, it being under 
stood that the main switch 250 is closed at the 
beginning of the day. 
The initial movement imparted to the turn ta 

ble to turn the same together with the timer disk 
5 in the direction of the arrow in Fig. 1 causes 

the roller bearing terminal 3 which is initially 
positioned against the outer arcuate edge 6 of 
the cam lug 58 of the rock ever 6 to move ra 
dially in Ward with reference to the timer disk un 
ti said bearing terminal engages the recessed 
edge 55, thus rocking the mercury switch 62 to 
a position to close the circuit to the flash lamp 
262 which illuminates the film through the flash 
stop opening 27 in the stop plate 20. Contin 
ued rotation of the timer disk 50 in the direction 
of the arrow causes the cam portion 56 to en 
gage with the bearing terminal 3 of the rock 
lever 70 and swing the same in a direction to 
rock the mercury switch 62 in the opposite di 
rection to break the circuit to the flash lamp ter 
minating the flash exposure. Simultaneously, 
with the termination of the flash, the swinging 
movement of the rock lever 7 rocks the mere 
cury switch 63 to a position to close the circuit 
to the arc lamps 265, thereby illuminating the 
surface of the copy being reproduced. The arc 
lamp circuit remains closed through the complete 
balance of the cycle of operation due to the fact 
that the bearing terminal T3 retains the mercury 
switch in this position through engagement with 
said bearing terminal with the outer periphery 
5 of the timer disk. 
As the timer disk continues to rotate, the stylus 

pin 19 engaging in the groove 8, as illustrated, 
guides the beveled face 95 of the crankshaft 
head 94 into engagement with the first timer 
head control pin 207 and effects the turning of 
the crankshaft 92 and the cross rod 9 in a di 
rection to rock the rock shaft 99 thereby causing 
the mercury switch 200 to be actuated to close its 
circuit to the electro-magnet 27 and allowing the 
stop plate 270 to drop until the latch 276 engages 
in the notched edge of the stop plate so as to exs 
pose the film through the detail stop opening 272. 
Continued rotation of the timer disk 50 causes 

the beveled face 95 to disengage the first con 
trol pin 207 thereby rocking the mercury switch 
200 to its neutral position. The beveled face 96 
of the crank terminal head 94 is then engaged 
by the next succeeding timer head control pin 208 
which rocks the rock shaft 99 in the opposite 
direction to close the mercury switch 20 control 
ling the circuit to the magnet 282 thereby releas 
ing the latch 26 and allowing the stop plate to 
drop until it is engaged by the latch 25 to expose 
the film through the highlight stop opening 273. 
When the second control pin has passed beyond 

the beveled face 96, the mercury switch 20 is 
restored to its normal position. Continued 
movement of the disk causes the beveled face 95 
of the crank terminal head 9 to be engaged by 
the next succeeding timer head control pin 29 
which again moves the mercury switch 200 to a 
position to close the circuit to the solenoid 2 for 
retracting the latch 275 and permitting the stop 
plate to drop until its notched edge is engaged by 
the latch 276 thereby completing the exposure of 

5 
the film through the middletone stop opening 
2. 
When the final timer head control pin 20, 

which is of greater height than the pins 20, 208 
and 209, engages the beveled face 96 of the 
crank terminal head 9, the rock shaft. 99 is 
rocked in a direction to close the mercury switch 
22. This is effected due to a greater throw of 
the rock shaft by the engagement of the upper 
end of the pin. 2C with the extended upper por 
tion 96A of the beveled face 96 of the crank 
terminal head 94. This closes the circuit to 
the remote control mechanically held switch op 
erating device 298, the current flowing from the 
source of Supply 240 to the wire 24 f, the wire 296, 
the mercury switch 202, the wire 295, the wire 
29, the switch operating device 294 and thence 
through the wire 32 to the wire 242 leading to 
the other side of the source of supply 24, As 
suming that the bridge pieces 248, 25 and 292 are 
in engagement with their respective contacts, the 
shift rod 293 will then be moved downwardly im 
mediately upon closing the mercury switch 202 
thereby simultaneously breaking all of the cir 
cuits to the vacuum motor, the constant speed 
motor and the arc lamps. After the cycle of 
operation of the apparatus is completed and the 
bridge pieces are in Open relation to their con 
tacts. The switch 30 is closed at the start of the 
production of each screen negative to effect the 
re-engagement of the bridge pieces with their 
contacts. This initiates the starting of the mo 
tors 33 and 252 and effects a re-operation of the 
device. The push button Switch 299 may be uti 
lized as a means for manually stopping the ap 
paratus in lieu of the mercury switch 202. 

In event the screen employed or the light in 
tensity deviates from standard, other combina 
tions of push buttons controlling the banks of 
gears are depressed which mesh the required 
gears and produce the speed to compensate for 
Said variations. The correct push, button of the 
remaining bank of gears is depressed so as to 
compensate for deviation from the standard or 
available sizes of stop openings and the required 
size of stop openings. 
As illustrated in Fig. 13, the push buttons 43A 

to 46A and 55A to 58A are utilized for Screen 
photography to set the gearing in accordance 
with the screen employed, and push buttons 43A 
to 46A are selectively depressed with the push 
buttons 55A to 58A for Screens varying from 
fifty to two hundred lines to the inch, the com 
bination of push buttons 43A and 56A being em 
ployed for standard screen of one hundred and 
thirty-three lines to the inch. In event any other 
screen is used, the diagram illustrates the com 
binations which are employed to Set the gearing 
for a particular screen. For instance, if a screen 
having one hundred and seventy-five lines to the 
inch is used, push buttons 45A and 55A are de 
pressed, while if a screen of eighty-five lines to 
the inch is used, push buttons 44A and 5A are 
depressed. When the light intensity is standard 
or one hundred percent, push button 59A is de 
pressed, whereas if the light intensity deviates 
from standard one of the remaining push but 
tons 60A, 6A or 62A is depressed in accordance 
with the light intensity. Where the stops re 
quired are available, push button 4A is depressed 
and this is considered as standard, whereas if the 
stops required are in between those available, one 
of the remaining push buttons 48A, 49A or 50A 
is employed. For instance, if the stop openings 
required are of a size midway between two adja 
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cent available stop plates, the push button 49A is 
used. Whereas, if the stop openings required 
are of a size which would fall between midway 
and the two adjacent available stop plates, the 
buttons 48A and 50A would be selectively used. 

In lieu of the actuator mechanism. A pre 
viously described, the invention comprehends a 
modified form thereof as illustrated in Fig. 14, 
wherein circuits to the electro-magnetic latches 
275 and 276 are actuated by a low voltage. In 
this instance, the turn table 20, which is of a 
conducting material and secured to a shaft 2 of 
a Conducting material, is adapted to selectively 
receive timer disks 50A of an insulation mate 
rial having a bottom plate 50B of a conducting 
material which rests upon and contacts with the 
turn table 20. Each timer disk 50A has any 
number of annular stylus pin guide grooves 80 
and 8 to receive the stylus pin contact element 
202A carried by a timer head 85A of insulation 
material and from which stylus pin contact ele 
ment a circuit wire 202B leads to an electro 
magnetic Switch 202C which controls the open 
ing and closing of the circuit in which the remote 
control mechanically held Switch control device 
294 is arranged. The shaft 2 of the turn table 
has connected therewith, by a wiper contact, a 
conductor 30 which leads therefrom to one ter 
minal of the low tension side of a transformer 3, 
the opposite terminal of which has a conductor 
32 leading therefrom. The timer disk grooves 
are each provided on the bottom walls thereof at 
the stop position with a contact 33 which is con 
nected by a conductor pin 34 with the botton 
plate 50B. The timer diskis further provided at 
opposite sides of each of the grooves with con 
tacts 35 and 36 circumferentially spaced there 
about and electrically connected by pins 37 with 
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the bottom plate 50B. 2 
The timer head 85A is provided with spring 

contact fingers 200A and 20 A which are 
adapted to wipe Over the upper Surface of the 
timer disk 50A as the same rotates So that the 
low tension circuit is completed through the con 
ductors 200B and 20 B to the Solenoids 27 and 
288 which operate the electro-magnetic latches 
275 and 276 which control the stop plate 270. In 
order to complete the low tension circuits to the 
various Solenoids and magnets therein, a circuit 
wire 320 leads from the conductor 32 through the 
winding of the electro-magnetic Switch 202C and 
a manifold circuit wire 32 leads from the con 
ductor 32 to the Solenoids 277 and 288 respec 
tively. In all other respects the apparatus works 
in the manner set forth in the previous form of 
the invention, the only purpose of the modifica 
tion is to provide the circuits directly controlled 
by the timer disk with low tension current. 
What is claimed is: 
1. In an apparatus of the character described, 

a driven actuator, a variable Speed mechanism 
operatively connected to said actuator for driving 
the same, said mechanism including a plurality of 
manipulators for selectively establishing the 
speed of said actuator, and means responsive to 
the setting of certain of said manipulators for 
causing said actuator to move at a predetermined 
standard speed, means engageable with Said ac 
tulator and responsive to the movement thereof 
for effecting the operation of a device at stand 
ard time intervals when said actuator is driven at 
said standard speed, and said mechanism further 
including means responsive to the selective setting 
of certain of the remaining manipulators for 
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causing a variation in the Speed of the actuator 
from said standard Speed and for thereby vary 
ing from standard the time intervals of operation 
of Said device. 

2. In an apparatus of the character described, 
a driven actuator, a variable speed mechanism 
Operatively connected to said actuator for driving 
the same, Said mechanism including a plurality of 
Sets of manipulators for selectively setting the 
same to drive said actuator at different speeds, 
and means responsive to the setting of one ma 
nipulator in each set of manipulators for driving 
Said actuator at a predetermined standard speed, 
means engageable with said actuator and respon 
Sive to the movement thereof for effecting the 
operation of a device at standard time intervals 
When said actuator is driven at said standard 
Speed, and Said mechanism further including 
means responsive to the setting of any one of the 
remaining manipulators of said sets of manipula 
tors for causing a variation in the speed of the 
actuator from standard and for thereby varying 
from Standard the time intervals of operation of 
Said device. 

3. In an apparatus of the character described, 
a driven actuator, variable speed mechanism op 
eratively connected to said actuator for driving 
the same, Said mechanism including a plurality 
of independent banks of gears, and means for 
coupling One gear of each bank in series to drive 
Said actuator at a standard speed, means en 
gageable with said actuator and responsive to the 
movement thereof for effecting the operation of 
a device at standard time intervals when said 
actuator is driven at said standard speed, and 
Said mechanism further including means for se 
lectively coupling any one of the remaining gears 
of one bank in Series with any one of the gears of 
the other banks for varying Said speed of the 
actuator from standard and for thereby varying 
from standard the time interval of operation of 
Said device. 

4. In an apparatus of the character described, 
a driven actuator, said actuator including a plu 
rality of control elements disposed at predeter 
mined relative positions; a variable speed mech 
anism Operatively connected to Said actuator for 
driving the same, said mechanism including a 
plurality of manipulators for selectively setting 
the same to cause said mechanism to drive said 
actuator at different speeds, and means respon 
sive to the Cooperative setting of certain of said 
manipulators to cause Said mechanism to drive 
Said actuator at a predetermined standard speed; 
means having a cam head disposed in the path 
of movement of Said control elements and actu 
ated by engagement therewith for effecting the 
operation of a device at a plurality of Successive 
standard time intervals when said actuator is 
driven at said standard Speed and said mecha 
nism further including means responsive to the 
setting of certain others of Said manipulators so 
as to vary the Speed of the actuator from standard 
and for thereby varying the time intervals of 
operation of said device. 

5. In an apparatus of the character described, 
a rotary Support, a timer disk adapted to be 
mounted upon said Support to turn therewith; 
a variable speed mechanism operatively connect 
ed to said Support for driving the same, said 
mechanism including a plurality of independent 
banks of gears, and means for coupling a certain 
gear of one bank in Series with a certain gear 
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tary support and timer disk at a predetermined 
standard Speed; Said timer disk having a con 
centric guide track and a plurality of control ele 
ments spaced along said track; an electric cir 
cuit connected with a source of current supply; 
a plurality of Switches arranged in parallel in 
said circuit; and a switch actuating mechanism 
having guided engagement with said guide track 
and including means disposed in the path of 
movement of said control elements for successive 
engagement therewith to actuate said switches 
So as to effect the opening and closing of Said cir 
cuit and thereby effect the operation of a device 
for predetermined standard periods of time when 
said mechanism is driven at said standard Speed. 

6. In an apparatus of the character described, 
a rotary support; a timer disk adapted to be 
mounted upon said support to turn thereWith; a 
variable speed mechanism operatively connected 
to said support for driving the same, said mecha 
nism including a plurality of independent banks 
of gears, and means for coupling a certain gear 
of one bank in series with a certain gear of each 
of the remaining banks to drive said rotary Sup 
port and timer disk at a predetermined standard 
speed; said timer disk having a concentric guide 
track and a plurality of control elements Spaced 
along said track; an electric circuit connected 
with a source of current supply; a plurality of 
switches arranged in parallel in said circuit; a 
switch actuating mechanism having guided en 
gagement with said guide track and including 
means disposed in the path of movement of Said 
control elements for successive engagement there 
by to actuate said switches to effect the opening 
and closing of said circuit and thereby effect the 
operation of a device for predetermined standard 
periods of time when said mechanism is driven at 
said standard speed, and said variable Speed 
mechanism further including means for coupling 
any one of the remaining gears of one bank in 
series with any one of the gears of each of the 
other banks for varying said speed of the timer 
disk from standard so as to thereby vary the time 
of the opening and closing of said circuit by Said 
switch actuating mechanism and the time inter 
vals of the actuation of said device from said 
standard periods of time. 

7. In an apparatus of the character described, 
a driven support, a variable speed mechanism for 
driving said support and including a plurality of 
independent banks of shiftable gears, means 
adapted to selectively couple together any one of 
the gears of one bank in series with any one of 
the gears of each of the other banks for driving 
said support at different speeds, a manipulator 
for each gear, and independent means engaging 
each gear and its manipulator for Selectively 
shifting the gears to active position upon actu 
ation of the manipulators, and means coacting 
with the manipulators of each bank of gears for 
shifting an actively positioned gear of a bank to 
an inactive position simultaneously with the shift 
ing of a gear in said bank to active position. 

8. In an apparatus of the character described, 
a rotary support; a timer disk adapted to be 
mounted upon said support to turn therewith, 
said disk having a guide track and a plurality of 
control elements spaced along said track; a vari 
able speed mechanism Operatively connected to 
said support for driving the same; a timer head 
having guided engagement with said guide track; 
a plurality of Switches controlled by said timer 
head and arranged respectively in circuits to be 
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controlled thereby, said timer head having means 
disposed in the path of movement of said control 
elements for successive engagement thereby to 
actuate said Switches to effect the opening and 
closing of said circuits; Said variable speed mech- 5 
anism including a plurality of independent banks 
of gears and means for selectively coupling to 
gether in series one gear of each bank for driving 
Said Support and disk at relatively different 
Speeds to vary the time interval of actuation of 
said switches. 

9. In an apparatus of the character described, 
a driven Support, a variable speed mechanism for 
driving the same including a plurality of inde 
pendent banks of shiftable gears, a manipulator 5 
for each gear for moving the same from an inac 
tive to an active position, pneumatically operated 
means for automatically coupling the gear banks 
in Series, and means Operable upon initial move 
ment of the variable speed mechanism to actu- 20 
ate Said pneumatic means. 

10. In an apparatus of the character described, 
a rotary Support; a timer disk adapted to be 
mounted upon said support to turn therewith; 
said timer disk having a guide track and a plu-25 
rality of control elements spaced along said 
track; a variable speed mechanism operatively 
connected to said support for driving the same; 
an electric circuit connected with a source of 
current supply; a timer head having guided en- 30 
gagement with Said guide track and provided with 
a pair of Switches in said circuit and said timer 
head having means disposed in the path of move 
ment of said control elements for successive en 
gagement thereby to actuate said switches to ef 
fect the Opening and closing thereof and thereby 
effecting the operation of a device; said variable 
speed mechanism including a plurality of inde 
pendent banks of gears, means for selectively 
coupling together in series one gear of each bank 40 
for driving said support and disk at different 
speeds to thereby vary the time interval of ac 
tuation of said Switches and the actuation of said 
device for varying the time interval of operation 
thereof, and means co-acting with the last men- 45 
tioned means for shifting an actively positioned 
gear of a bank to an inactive position simulta 
neously with the coupling of a gear in said bank 
in active position. 

11. In an apparatus of the character described, 50 
a rotary support; a timer disk adapted to be 
mounted upon said support to turn therewith; 
said timer disk having a guide track and a plu 
rality of control elements spaced along said 
track; a variable speed mechanism operatively 55 
connected to said support for driving the same; 
a timer head having guided engagement with said 
guide track and provided with a pair of switches 
in circuit with a device, said timer head having 
a rock shaft provided with means disposed in the 
path of movement of said control elements for 
successive engagement thereby to actuate said 
rock shaft to thereby effect actuation of said 
switches for operation of said device at a plural 
ity of time intervals; said variable speed mech 
anism including a plurality of independent banks 
of gears and means for selectively coupling to 
gether in Series One gear of each bank for driv 
ing said support and disk at different speeds to 
thereby vary the time intervals of actuation of 70 
said switches and thereby varying the time in 
tervals of operation of said device. 

12. In an apparatus of the character described, 
a variable speed mechanism including a rotatable 
shaft, a plurality of shiftable gears mounted up- 75 

0. 

35 

60 

65 

- r war rer u w - 
  



S 2,227,856 
on said shaft to turn therewith, a depressible 
manipulating plunger for shifting each gear on 
said shaft from a normal inactive to an active 
position, a detent bar having apertures through 
which the plungers respectively extend, means 
normally shifting said detent bar in One direc 
tion, a tapered lock collar On each plunger for 

shifting the detent bar in the opposite direction 
as the plunger is depressed to thereby release a 
previously depressed plunger, and means on each 
plunger for normally projecting the same up 
wardly when released from the detent bar. 

AUGUST C. HANSCH, 
HENRY E. HANSCH. 

  


