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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 inventiori has particular reference to an
apparatus for accurately and automaticdlly con-
verting the combined effects of & number of var-
jable 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-
erate & 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
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
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

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
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 & 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 {llustrated in the
accompanying drawings in which:

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

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—38 of Fig. 2.

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

Fig. 5 is a transverse sectional view there- 10
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—1 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 & sectional view taken approximately
on the line 8—39 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 fthe wiring diagram of the
time interval control apparatus.

Fig. 13 is a fragmentary diagrammatic view of 30
the push button control for the gearing illustrat-
ing indlcia for guiding the operator in using the
same.

Fig. 14 is & diagrammatic view of a modifled
form of actuator mechanism.

Referring to the drawings by characters of ref-
erence, the apparatus includes & base A upon
which is mounted an actuator mechanism desig-.
nated generally by the veference character B and
a variable speed drive mechanism therefor desig-
nated generally by the reference character C.
The actuator mechanism includes & turn table 20
which is secured to ‘the upper end of a vertical
shaft 21 journaled in bearings 22 and 23 of a
frame work 24 supported on the base. The shaft
21 has secured fo its lower end a miter gear 25
meshing with a miter pinion 26 secured to & shaft
21 journaled in aligned bearings 28 of the frame
work 24. Motlon is transmitted from the vari-
able speed gearing mechanism C to the shaft 27
by means of & sprocket chain 29 trained around
a sprocket 30 on the shaft 271 and a sprocket 31
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 §§
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drives the in-put shaft 34 of the variable speed
gearing mechanism C through the medium of
sultable gearing in the reduction gear box 33
driving an idler gear 38 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, & pair of shafts 38 and 39 respectively,
disposed in axial alignment with the shafts 32
and 34 and the said shafts 32, 34, 38 and 39 are
Journaled in frame brackets 40, 41 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, 6u,
45 and 46. The gefirs are of successively increag-
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 pilu-
rality of gears, four being shown in the present
instance and designated by the reference char-
acters 47, 48, 49 ang 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 89 which is disposed in alignment
with the in-put shaft 34 has splined thereon for
rotation therewith, g plurality of gears, four
being shown in the present instance, designated
by the reference characters 58, 66, 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 88 which is disposed in align-
ment with the out-put shaft 32 has splined there-
on for rotation therewith g plurality of gears,
four being shown in the present instance and in-
dicated by the reference characters 59, 60, 61 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 €5 parallel to and extending
longitudinally alongside of the shafts 34 and
39, said shaft being journaled in the rock arms
68, 67 and 68 which are fulcrumed on g longi-
tudinally extending rod 69 which is carrieq by
the frame brackets 40,41 and 42 respectively, and
are adapted for latera] swinging movement,
The shaft 65 hag secured thereon for turning
movement therewith two sets of gears, each set

the gears 43, 44, 45 and 46 are adapted to mesh
when the latter are shifted to active Position.
The gears 10 to 13 Inclusive, decrease in size and
consequently vary the relative speed of rotation
of the shaft 65 with reference to the in-put shaft
. The second set of gears includes the gears
14, 15, 16 ang 171 which are Successively of de-
creasing size and with which the gears 55, §6, 51
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 38. The shaft 80 is

Journaled for rotation in rock arms 81, 82 and 83
which are fulcrumed in the frame brackets 40,
41 and 42 for latera] 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 38 and
the gears on the shaft 32 respectively. The
gears 83, 86, 87 and 83 are of successively. in-
creasing size and are adapted to have respectively
meshed therewith the gears 59, 60, 81 and 62 of
the shaft 38 when the Iatter are shifted to active
position to thereby vary the speed of rotation
The remaining set of gears on
the shaft 80 include the gears 90, 91, 92 and 93
which are of successively decreasing size and
adapted to have meshed therewith the gears 47,
48, 48 and 50 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

85 keyed respectively to the shafts 38 and 38.
In order to provide means for shifting the
gears of the groups 43 to 46 inclusive, 471 to 8¢
inclusive, 56 to b8 inclusive, and 89 to 2 inclu-
stve, a bell crank Jever 100 is provided for each
gear which is fulerumed at 101 to a bracket | 02
depending from an overhead plate 103 supported

" by the frame brackets 40, 41 and 42. Each bel}

108 of the gears. The terminal 106 of the hori-
Zontal arm of each be]] crank is normally urged
upwardly by a leaf spring 107 to normally shift
the gears to an Inactive position. The bell crank
levers 100 are Swung to move the gears to an

ence to the plate 103, the lower terminal of the
reduced lower portion 109 engaging with the ter-
minal {06 of the horizontal arm of the bell crank
lever. Each push rod is provided at the june-
ture of the reduced lower end | 89 with the up-
Per portion thereof with a frusto-conical collar
{13 which tapers downwardly and g coiled ex-

gages the underside of the Superposed plate {32,

The superposed bPlate 112 is supported from
and spaced above the plate 103 by longitudinauy
Spaced pairs of studs {5 for each longitudinal
Tow of push rods 108~ The studs are grooved at
116 to guidedly support g detent bar 117, one ot
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which detent bars is provided for each group of 60

gears 43 to 46 inclusive, 471 to 50 inclusive, 55 tqo
58 inclusive and §9 to 62 inclusive, The detent
bar is provided with an aperture 118 for each
push rod 108 of the group, said aperture being
of & size to permit the frusto-conical collar (i3
to freely pass therethrough. The detent bars are
normally urged longitudinally in one direction

direction by means of g coiled contractile spring
119, in the present instance two springs 119 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 {08 of a group of gears is depressed
against the action of itg spring (14, the lower
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terminal thereof engaging the terminal 106 of
the horizontal arm of the bell crank 108 swings
the same downwardly against the action of the
leaf spring 101 and by means of the shifting fork
terminal 104, shifts the gear of said bank to ac-
tive position to mesh with its respective gear on
the shaft 65 or 80 respectively. As the push rod
108 moves downwardly, the detent bar 1171 will
be cammed longitudinally by the tapered face
of the collar #13 until the upper surface of the
collar is disposed below the undersurface of the
detent bar. The spring {18 will then function
to shift the detent bar 117 longitudinally in the
opposite direction to retain the push rod 108 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 18 pre-
cluded due to the fact that the longitudinal shift-
ing of the detent bar by the depression of one
push rod 108 will automatically effect the release
of any previously depressed push rod and the
resultant shifting of its gear to an inactive posi-
tion. The push rods 108 extend upwardly
through openings in a cover plate 128 and are
provided at their upper ends with enlarged push
buttons which buttons are respectively identifled
with their carresponding gears by the reference

characters #3A to ASA; 4TA to B50A; SBA to B8A -

and 58A to G2A,

The actuating mechanism B further includes
& plurality of timer disks 150 each of which is
provided with a central opening {51 and circum-
ferentially spaced openings 182, the central open-
ing being adapted to receive an upwardly project-
ing center stud (53 and the circumferentially
spaced openings 152 being adapted to receive the
studs 154:s6 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 180 is pro-
vided with a circumferentially extending recessed
edge 155 which terminates in a cam portion 1 {]
merging into the outer periphery 157 of the disk.
A cam lug 158 is secured to the disk 150 for cir-
cumferential adjustment thereon by means of
screws 159 extending through openings 160. The
outer arcuate edge 161 of the cam lug 158 is dis-
posed intermediate of and concentric with the
recessed edge 155 and the outer periphery 187 of
the timer disk. ]

A palr of mercury switches 162 and 183 are car-
ried by a transverse rock shaft 184 which is jour-
naled in bearing brackets 165 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
off the switches will be selectively moved to their
closed positions. The rock shaft 164 is provided
with a radial arm 166 provided with a laterally
projecting pin 167 which is engaged by the bi-
furcated terminal 168 of the arm 168, of a rock
lever 110 fulcrumed on a transverse rod {714
mounted in brackets on the framework 24. The
opposite arm 172 of the rock lever 120 is provided
at its free terminal with a roller bearing 1713
which is adapted to be normally swung towards
the periphery of the disk by means of a coiled
spring 174 which is -anchored at one terminal {16
connected to the radial arm 177 carried by the
rock shaft 164, When the roller bearing 113 is in
engagement with the outer arcuate edge 181 of
the cam lug {88, the rock shaft 184 is in a neu-
tral position so that both of the mercury switches

3

182 and 183 are inactive, thereby opening the cir-
cults which they control. When the disk 188 is
rotated in a counterclockwise direction, as indi-
cated by the arrow in Fig. 1, the roller bearing
terminal 113 will be moved by the spring 114 into
contact with the recessed edge 185 thereby rocking
the rock shaft 184 to a position whereby the mer-
cury switch 162 will be actuated to close its cir-
cult. Continued turning movement of the disk
180 will cause the roller bearing terminal 113 to
be swung outwardly as it rides over the cam por-
tion 186 until it engages the outer periphery 151
of the disk {§0. This will effect the rocking of
the rock shaft 184 and the movement of the mer-
cury switches to a position whereby the switch
(82 will be disposed in an inactive position, while
the switch 163 will be disposed in an active posi-
tion. o

Each timer disk 180 is provided with one or
more concentric grooves in the upper surface
thereof, two being shown in the present instance,
namely an outer groove 180 and an inner groove
181. 'The actuator mechanism also embodies a
timer head, designated generally by the reference
character 185 which is carried by one terminal of
an arm 186 which is fulcrumed at (81 to an an-
nulus 188 swiveled in the upper end of & tubular
bearing element {88 which bearing element is de-
tachably mounted on a juncture box i180. The
timer head is provided with a depending stylus pin

- 181 adapted to be selectively engaged in the guide

grooves 180 and i81. The timer head has jour-
naled therein for turning movement, a vertical
crank shaft 182 which is provided with a crank
terminal 193 at its lower end formed with a head
184 having oppositely beveled faces 195 and 196,
and said crank shaft has secured thereto a cross
rod (87. The tail portion (88 of the arm 186
has journaled transversely therein a rock shaft
| ;x by which is carried a plurality of mercury
switches 208, 201, 202 which are set at relatively
dif;erent angles and at a tangent to the shaft 199
so that when the shaft is rocked in opposite direc-
tiohs 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
the manner hereinafter described.

In order to impart rocking motion to the rock
shaft 199, the said shaft is provided with an up-
wardly projecting radial arm 203 adjacent one
end ‘thereof and with a downwardly projecting
radia] arm 204 adjacent the opposite end thereof
which arms are respectively connected by cables
285 and 206 to opposite terminals of the cross rod
191. '

The timer disk 150 is provided with upstanding
timer head control pins circumferentially spaced
thereon adjacent to and on opposite sides of each
greove 180 and 181 which are adapted, as the disk
i{s turned in the counter-clockwise direction, to
contact with the beveled faces 185 and 196 of the
crank terminal head 185, The first timer head
control pin 207 which is on the inner side of the
groove 188 engages with the beveled face 195 and
effects the turning of the crank shaft 192 and the
cross rod 197 in a direction to rock the rock shaft
188 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 196 of the crank
terminal head 134 to turn the crank shaft 192 in
a direction to swing the cross rod 191 so as to rock
the rock shaft 198 in a direction to cause the
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4
switch 201 to be moved to a position te momen-
tarily close its circult while the contro]l pin is in
contact with the beveled face, the other switches
remaining cpen. The next following timer head
control pin 208 which is disposed on the inner
side of the groove 180 is adapted to engage the
beveled face 198 of the crank terminal head 194
to actuate the mercury switch 200 to momentarily
close its circuit, while the other switches remain
open. The final timer head control pin 210 which
is on the outer side of the groove 180 engages with
the beveled face 196 and effects the turning of
the crank shaft 192 and the cross rod 187 in a
direction to rock the rock shaft 199 to close the
mercury switch 201, the movement being suffi-
cient to also cause the mercury switch 202 to close
its circuit, while the mercury switch 200 remains
open.

The shaits 65 and 80 are normally moved lat-
erally to dispose the gears out of meshing posi-
tion with the gears on the shafts 32, 34, 38 and
39, and said shafts are moved laterally inward
to meshing position by a suitable mechanism
which includes a pair of levers 245 and 28 which
are respectively fulcrumed at 217 and 218 to the
plate 112, the engular terminals 219 and 220 of
which are respectively connected with the inter-
mediate rock arms 82 and 67. The opposite ter-
minals 221 and 222 of the levers 215 and 2i6
are connected with plungers 223 and 224 slidable
in fixed cylinders 225 and 228. Coiled expansion
springs 221 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
tc dispose the gears thereon in a non-meshing

position with the gears on the shafts 32, 34, 38

and 39.

Conduits 230 and 231 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
& partial vacuum is created in the cylinders 228
and 226 to swing the levers 215 and 216 in g
direction to move the shafts 5 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 221 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
241 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 247 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 248 and when the
manually operated switch 250 in the circuit wire
242 is closed. The eircuit wire 24f extends to
and is connected with a branch wire 251 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 & spaced contact 255
is connected by a wire 256 with the circuit wire
242. A bridge piece 251 is adapted to close the
vacuum motor circuit when the switch 250 is

2,227,886

closed and the bridge engages the contacts 284
and 255,

The mercury switch {62 which in the present
disclosure of the invention Is designed to control

ductor 244, while & second conductor 281 leads
therefrom to the flash lamp 262, A conductor
283 leads from the flash lamp 282 to the cir-
cuit wire 24i. The arc lamps 268 which are
included in a circuit having a separate source
of supply have conductors 266 and 2871 leading
from the mercury switch 163.

The stop plate 279 having a
openings 27i, 212, 213 and 274, for the

middletone stops, is con-

trolled by oppositely disposed solenoid operated
latches 215 and 276 and the solenoid 217 con-
trolling the latch 278

cury switch 200 by a circuit wire 278 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
253 which leads to the source of supply 240
through the circuit wire 242, A wire 281 leads
from the solenoid 211 and connects with the
other circuit wire 241, The mercury switch 201
which controls the solenoid 282 for
the stop plate latch 218 has one of its contacts
connected by a conductor 283 with the solenoid
282, the other side of which solenoid ig connected
by a wire 284 with the wire 281 which leads to
the circult wire 241,
of the mercury switch
circuit wire 285 with the branch wire 280 in turn
connected with the wire 253 leading to the source
of supply 240 through the circuit wire 242.

The arc lamp circuit
provided with spaced contacts 290 and 281 which
are adapted to be bridged by a bridge piece 292,
The bridge pieces 248, 257 and 292 are attached
to and insulated from a shift rod 293, the move-
ment of which in opposite directions to
and break the circuits is effected by meang of
& 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,

201 is connected by a

10

Plurality of stop 15

18 connected with the mer- 20

25

operaii~g 39

The other contact point 85

wire or conductor 268 is 40

make 4x

In the present instance, the device 294 is g

remotely controlled by means of the mercury
switch 202 from the contacts of which respec-
tively lead the circuit wires 295, and 298, the
former connecting with a conductor 297 and the
latter connected with the wire 24{. The con-
ductor 29T 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-
ton switch 301. 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
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
plurality of stop plates 210 ag 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

70
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turn table 20, the stylus pin 18i being positioned
in the proper groove-180 or {81 as the case may
be. The push buttons 434, 4TA, 56A and B8A are
then depressed to set the gears of the variable
speed drive mechanism for operation at standard
and a switch 801 is closed to start the motor and
effect operation of the apparatus, it being under-
stood that the main switch 258 is closed at the
beginning of the day.

The initisl movement imparted to the twrn ta-
ble to turn the same together with the timer disk
158 in the direction of the arrow in Fig. 1 causes
the roller bearing terminal 173 which is initially
positioned against the oufer arcuate edge 160 of
the cam lug 168 of the rock lever {70 to move ra~
dially inward with reference to the timer disk un-
il said bearing terminal engages the recessed
edge 155, thus rocking the mercury switch £82 to
a position to close the circuit to the flash lamp
962 which iliuminates the film through the flash
stop opening 270 in the stop plate 278, 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 {73 of the rock
lever 110 and swing the same in a direction fo
rock the mercury switch (62 in the opposite di-
rection to break the circult to the flash lamp fer-
minating the flash exposure. Simultaneously,
with -the termination of the flash, the swinging
movement of the rock lever {78 rocks the mer-
cury switch 163 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 113 retains the mercury
switch in this position through engagement with
said bearing terminal with the outer periphery
{57 of the timer disk.

As the timer disk continues to rotate, the stylus
pin 191 engaging in the groove 184, as illustrated,
guides the beveled face 195 of the crankshaft
head 194 into engagement with the flrst timer
head control pin 207 and effects the turning of
the crankshaft 192 and the cross rod 197 in a di-
rection to rock the rock shaft 89 thereby causing
the mercury switch 200 to be actuated o close its
circuit to the electro-magnet 277 and allowing the
stop plate 210 to drop until the latch 276 engages
in the notched edge of the stop plate so as to ex=
pose the film through the detail stop opening 212.

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
208 to its neutral position. The beveled face 196
of the crank terminal head (94 is then engaged
by the next succeeding timer head control pin 208
which rocks the rock shaft 199 in the opposite
direction to close the mercury switch 281 control-
ling the circuit to the magnet 282 thereby releas-
ing the latch 276 and allowing the stop plate to
drop until it is engaged by the latch 275 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 281 is
restored fo its normal position. Continued
movement of the disk causes the beveled face 195
of the crank terminal head {981 to be engaged by
the next succeeding timer head control pin 289
which again moves the mercury switch 200 to a
position to close the circuit to the solenoid 277 for
retracting the latch 275 and permitting the stop
plate to drop until its notched edge is engaged by
the Iatch 276 thereby completing the exposure of

motor and the arc lamps.

_ 5
tihe film through the middletone stop opening

14.

When the final timer head control pin 210,
which is of greater height than the pins 2017, 208
and 209, engages the beveled face 198 of the
crank terminal head (9{, the rock shaft 199 is
rocked in & direction to close the mercury switch
202, This is effected due to a greafer throw of
the rock shaft by the engagement of the upper
end of the pin 210 with the extended upper por-
tion 1864 of the beveled face 96 of the crank
terminal head £94. This closes the circult to
the remote control mechanically held switch op-
erating device 294, the current flowing from the
source of supply 240 to the wire 241, the wire 286,
the mercury switch 202, the wire 285, the wire
287, the switch operating device 294 and thence
through the wire 802 to the wire 242 leading to

_the other side of the source of supply 248. As-

suming that the bridge pleces 248, 2567 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 262
thereby simultaneously breaking all of the cir-
cuits to the vacuum motor, the constant speed
After the cycle of
operation of the apparatus is completed and the
bridge pleces are in open relation to their con-
tacts. The switch 301 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 298 may be uti-
lized as & means for manually stopping the ap-
paratus in lieu of the mercury switch 202.

Tn 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 fo 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 #6A are selectively depressed with the push
buttons 55A to 5BA for screens varying from
fifty to two hundred lines o 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 theinch. Inevent 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 fo the
inch is used, push buttons 45A and §5A are de-
pressed, while if a screen of eighty-five lines to
the inch is used, push buttons 44A and 5TA are
depressed. When the light infensity is standard
or one hundred percent, push button B9A is de-
pressed, whereas if the light intensity deviates
from standard one of the remaining push but-
tons 6BA, BIA or 62A is depressed in accordance
with the light intensity. Where the stops re-
quired are available, push button 47A 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, 4SA or S0A
is employed. For instance, if the stop openings
required are of & size midway between two adja-
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cent available stop plates, the push button 49A is
used. Wheress, 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
215 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 21 of
& conducting material, is adapted to selectively
recelve timer disks 150A of an insulation mate-
rial having a bottom plate 1508 of a conducting

material which rests upon and contacts with the

turn table 20. Each itimer disk 150A has any
number of annular stylus pin guide grooves i80
and 181 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 2028 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
284 is arranged. The shaft 2t of the turn table
has connected therewith, by a wiper contact, a
conductor 310 which leads thereirom to one ter-
minal of the low tension side of 2 transformer 311,
the opposite terminal of which has a conductor
312 leading therefrom. The timer disk grooves
are each provided on the bottom walls thereof at
the stop position with g contact 313 which is con-
nected by a conductor pin 314 with the bottom
plate 180B. The timer disk is further provided at
opposite sides of each of the grooves with con-
tacts 315 and 316 circumferentially spaced there-

- about and electrically connected by pins 317 with

40,

45

the bottom plate 150B. . ;

The timer head 185A is provided with spring
contact fingers 200A and 2014 : which are
adapted fto wipe over the upper surface of the
timer disk I59A as the same rotates so that the
low tension circuit is completed through the con-

" ductors 200B and 20iB to the solenoids 271 and
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288 which operate the electro-magnetic latches
215 and 216 which control the stop plate 2710. In
order to complete the low tension circuits to the
various solenolds and magnets therein, a circuit
wire 320 leads from the conductor 312 through the
winding of the electro-magnetic switch 202C and
& manifold circuit wire 321 leads from the con-
ductor 312 to the solenoids 217 and 288 respec-
tively. In all other respecis 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 méchanism 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-
tuator 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 certaln of the remaining manipulators for

2,237,856

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,
& 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 sald 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
sald 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 & plu-
rality of control elements disposed at predeter-
mined relative positions; & variable speed mech-
anism operatively connected to said actuator for
driving the same, sald 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;
& variable speed mechanism operatively connect-
ed to said support for driving the same, said
mechanism including s 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 sald ro-
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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-

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 2 plurality of inde-
pendent banks of shiftable gears, a manipulator
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-
ate said pneumatic means.

10. In an apparatus of the character described,
a rotary support; a timer disk adapted to be
mounted upon sald 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
connected to said support for driving the same;
an electric circuit connected with a source of
current supply; a timer head having guided en-
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
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-
tioned means for shifting an actively positioned
gear of a bank to an inactive position simulta-
neously with the coupling of & gear in said bank
in active position.

11, 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-
rality of control elements spaced along said
track; a variable speed mechanism operatively
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
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-
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on sald 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

L el

shifting the detent bar in the opposite direction
as the plunger is depressed to thereby reledse 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,



