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IHTRODUCTION

This repocrt has been written expressly for the benefit of those
potential users of automatic photographic apparatus who have low budgets
and limited understanding of electrical and mechanical construction
techniques. It is a detailed description of the construction and subse-
guent use, modification and repair of the final prototype of apparatus
which has been refined during the previous five years.

The apparatus was designed for operation in extreme weather
conditions (Fig. 1) and is quite portable. The complete apparatus
(Fig, 2) congists of a camera case, instrument shelter, battery case and
platform: the basic functional components (Fig° 3) are a photocell unit,
control unit, camera, flash unit and instrument panel.

The prototype was designated for sutomatically recording small
mammal activity through the use of a photo-electric sensing system, but
has been designed with versatility a major prereguisite; with little
modification, it may be used to record operations ranging from time-lapse
microphotography to remotely-triggered telephotographic observation of
birds; mammals, fishes, highway traffic, persomnel, etc. Camera modifi-
cation is minimal. The camera may be operated manually or remotely as a
conventional movie camera without alteration of the attached solenoid
assenmbly., The data are easily readable (Figa L) and are retrieved
through use of an analysis projector,

The entire apparatus reguires less current than 0.2 amperes
per hour (a common two-cell flashlight reguires 0.5) and will operate
22 days on power from a single rechargeable 6-volt auto battery; or for
shorter periods, or where welight is s limiting factor, the unit may be
powered though less economically, on dry cell batteries. Alternatively,
120-volt line current may be used. The camera records 4000 pictures on
its 100-foot film spool, with the camera being re-wound every 500-600
frames. (An automatic winder is under develapmenﬁ), The internally-
synchronized camera triggers a modified "hobby" flash unit to produce
4000 flashes {(at & speed of 1/1008 second each) at a cost of about $7.50.

g

Bach unit, with readily svailable used camera and with the
exception of the film and photoflash battery, costs $168.00 to build,
The prototypes were bullt completely in a not-too-well-squipped workshop
by the author who is by trade nelther mechanic, electrician nor carpen-
ter,
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FIG, 3 THE FURCTIONAL COMPONENTS.

¥PIG. 4 FIELD COVERED BY THE CAMERA,



a;ﬂﬁg iz sometimes g Very expensive part of
research, and maﬁy important guestions will remsain unanswered until it
becomes more convenient to mﬂnltor the activities involved. In an
effort to provide %% s convenience, P@aTSQﬁA<19§9) synchronized a 16 mm
single frame movie camers with an slectronic repeating flash unit and
was first to report on the use of such an apparatus for monitoring small
memmal activity., Dodge and Snyder (1960) subsequently designed a
similar device with the increased convenience of a poriable power supply,
and Abwot and Coombs { 93&; reported on the use of the same principle,
but with a larger 35 mm film format, Whether the format is 35 mm or
16 mm, and whether the power is line current, rechargeable storage
batteries, or disposable dry cells, is largely a matter of what the
recorder 1is intended to do.

The task of wa
-

The advantages of the 16 mm format are many. The difference
vetween the cost of fﬁiaqr and black and white in the 16 mm films is so
slight that high guality Kodachrome ii can be used. Four thousand
pictures can be made on each 100-foot spool of film., Also, used 16 mm
cameras are pilentiful and reasonably priced because the advent of the
8 mm format for "home movies" made much 16 mm equipment obsolete. The
only disadvantage of the 16 mm format is that it provides a small
t ds still easily read and reproduced.

picture, Although small, however, it

The advantage of 35 mm is a iarg@r picture; the disadvantages

8 he film is very expensive, especially for colour. The larger
I ally s less pictures per load, and 35 mm cameras with large
film wmagazines are more expensive than most programs could afford.

] storage baltteries, dry batteries, or line
current has been rf,»w d with this system as 1t will work equally well
from n¢1 @ iree svery effort was made during design to reduce
battery ute minimum, and the final prototype, using
transist raws less than 0,2 amperes (1,2 watts) per hour.
With this Qﬁ drain, the unit will operate about 24 hours

on s iﬂmqu we b4 ,é antern battery, or 22 days on a rechargeable
b=volt te line current a 1.5 amp. 6-volt trans-
former 1 ig available from any radio repair shop.
e both reliable and simple to
gned fﬂr Slm§l701tj of repro-
1isbili Egsch plug can only
tions, or the utmost of
5 are packaged in two sockei-

Their sockets are identical
will operate in either
nature so that a faulty

system, making it possible
elaborate eguipment or




In 1961, Buckner (1964) foresaw the value of the automatic
camera recorder for monitoring populations of small mammals throughout
the winter when trapping is highly imyr ctical. The author immediately
undertock the resg@ngihizity of produci mg th@ apparatus necessary for
such a project., “he aspparatus described in this report operates to

esently under den eiovment will make it possible 1o

0°F,, and a system pr
ugse the system at temperatures below -40°F

The design of the apparatus serves a twofold purpose; it has
provided the intended system for monitoring populations in winter; but
of equal significance, it has placed within the reach of every minimum
budget research program, amaiteur or professional, a means of taking
the work cut of watching through the automatic meoniforing of almost any
activity.
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LEGEND OF FIGURES
R1, 2 330 Ohm % Watt Resistor
R3 18,000 Ohm 3 Watt Resistor
R4 5,600 Ohm % Watt Resistor
RS, 7, 9 1,000 Ohm % Watt Resistor
R6 500,000 Ohm Potentiometer
RS 10,000 Ohm % Watt Resistor
Ry-1, 2, 3 Potter & Brumfield RS5D~6V-SPDT Relay
Solencid Guardian #11-Cont.-6VDC Solencoid
Tr-1 281102 Transistor
Rr-2, 3, 4 2508 fTransistor
Cl 100 Mfd. 6V Capacitor
D1, 2 Sarkes-Targian F4~1N2483 Silicon Rectifier
Lamp GE #12, 6.3 Volt 0.15 Amp Long-Life Panel Lamp
Photocell Lafayette #19G2101, Cadmium-Sulphide Photocell
5wl Unimax USMS56 Microswitch
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2, THE ELECTRONWIC CIRCUIT

When the light beam from the lamp to the photocell (PC) is
interrupted, the resistance across the photocell increases and the
voltage at the junction of PC and R-3 becomes positive with respect to
the junction of wvoltage~dividing resistors E-1 and R-2. (Fig. 5). Thus,
a forward bias is applied (through R-L) to the base of Tr-1, which
conducts (via R-5) through the base of Tr-2, which in turn conducts,
energizing Ry-1. This closes a circuit from the positive battery ter-
minal through the normally-open (lower) contacts of Ry-1l and the normally
closed (upper) contacts of Ry-2, through the solenoid winding to the
negative battery terminal. The solenoid mechanically triggers the camera,
momentarily closing Sw-1 which energizes Ry-2, breaking the circuit
through the solenoid. A circuit is now completed from the positive
battery terminal, through the normally-open contacts of Ry-1 and the
normally-open contacts of Ry-2, through the coil of Ry-2, to the negative
battery terminal, and this circuit will not break until the obstruction is
removed from the light beam.

The time-delay circuit, which holds the trigger circuit inoper-
ative until the flash unit recharges, is activated by the same brief pulse
which energizes the solenoid. A siorage capacitor (C-l) is discharged
through D-2, through the normally-open contacts of Ry-1 and the normally-
closed contacts of Ry-2 and through D-l, When this circuit is broken by
Ry-2, C-1 begins recharging through R-6 and R-7 and through the base of
Tr-3, Tr-3 conducts, cutting off Tr-4 by shorting base to emitter, and
subseguently Hy-3 is de-energized. A circuit is made from the positive
battery terminal, through the normally-closed {upper) contacts of Ry-3,
through the coil of Ry-2, to the negative battery terminal. BRy-2 remains
energized, and the trigger circuit inoperative, as long as the delay
circuit is complete. When C-1 is recharged, Tr-3 is cut off and a forward
bias is again applied (through R-8) to Tr-L. Tr-4 conducts, Ry-3 is ener-
gized, the circuit through the coil of Ry-2 is broken, and the time-delay
sycle is complete,

Alternate triggers (Sw-2), such as the clock contacts or the
optional manual control switch, trigger the circuit by shorting the junction
of PC and R-3 to positive, which produces the same effect on Tr-1 as the
above-mentioned disruption of the light beanm,

3. CONSTRUCTIeW DETAILS

3. (&) The Solenoid Assembly
The solenoid mechanism (Figs. 6, 8) and its electronic circuit

{Figse 5, 18, 21) have been designed o depress and release the camera
start sutton so fast that only one frame is exposed. Although the
mechanism is rather crudely construcied with common shop scraps, it
should provide trouble-free service indefinitely because it is non~
adjustable and movements are minimal, The assembly must be custom-
fitted to the camera, with primary concern given to the following;
synchronizing the action of the micro-switch with the camera start
button; keeping the solenoid slug travel at a minimum; and aligning
the parts so the slug pulls straight and will not eveniually bind.




Fig. 8 The solenoid assembly.

Fig. 7 Arrangement for mounting the circuit-boards.
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Attaching the Micro-switcy

Cut, wend, drill and tap the switch mounting plate. (Fig. 8)
Use a drill-~guide as described in 3. <. Solder itwo 3-inch insulated
leads {22-26 guage) to the "C" {common) and "¥-0" {normally-open)
terminals of the microswitch, keeping connections as compact as
possible, and coat these connections with silicone resin laquer,
Attach the switch to the mounting plate, and using 6-32 x 1/8" binder
head steel screws (longer screws may damage the coil windings) attach
the mounting plate to the solenocid.

Wiring the Solenoid Assenbly

Following the schematics in Fig. 21, attach an 8-inch,
4e.conductor lead {us& four 18-guage stranded leads braided or wrapped}
to the solenoid and micro=switch and terminate this lead in an
Amphenol 91MPM4S plug, Keep the wiring at the solenoid as short as
possible, Solder all connections and coat them with silicon resin
laguer. Wrap this wiring tightly fo the solenoid core with a sirong
layer of insulating tape.

Assembling the Trigger Lever

Cut and drill the trigger lever to the specifications in
Fig, 8, but do not cut the 1/4-inch wide notch deeper than 1/8-inch to
begin, Cut, drill and tap the fulcrum block from a 1/#~1non length of
1 x 1x 1/8" angle aluminum, and with a hacksaw cut the 1/b-inch deep
slot Just wide eneugﬁ to accomodate the width of the 14 gavge trigger
lever, Drill the 2/32 inch hole for t e h;ﬁg@ pin and fit the trigger

1 . Drive a 19 gauge finishing nail (should fit tightly)
~inch hole, cut b0+p en Tush with the aluminum, and
of the pin with a cen unch to keep 1t in place.

*“'S
o
o}
Lt
i

made from any common nail which f
Cut it to length and drill it as specified in Fig, 8,

The trigger lever must be a loose fit in the solenoid slug
or it will cause the slug %o bind. If necessary, file or grind the

lever until it swivels freely in the slug.

Synchronizing the Micro-gwitch with the Camera Start Button

it

he f nger on the end of the trigger arm must trip the micro-
switch Just before (A/BEmanH or 1 L lug is completely withdrawn
into the core, and the camers must stari ‘ore the microswitch is
rippeds; but the total travel of the solenoid camnot exceed 1/8wﬁmch0

o

The 1/&minch wide notch on the end of the frigger arm must be
gradually filed down until the remaining finger Irips the microswitch
(a tiny audible click is produced when the switch @Ylgs} when the
splenoid is if}é%lﬂﬂﬁ to 1/6&m¢nih from the end of its travel, The
trigger lever must be held pe?@en&*@a iar (@xafél; 90°) to the slug and
gshould be depressed while bne trigger lever subjected to 2 slight
upward tension, This tension is required to eliminate the free-play in
the purposely~loose connecticn of the lsver with the slug.

fili
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The solenoid and trigger a m are mounted with the trigger
arm horizontal, parallel with the front of the camera, and passing
directly over the center of the camera start button.

While holding the solencid against the side of the camera
(as shown in Fig, 8) align the trigger arm perpendicular to the
¢camera axis, directly over the center of the camera start button.
Temporarily clamp the fulcrum in place., Lift the slug l/lé-inch out
from the "stop" inside the core, and align the solenoid body so that
with the previously-mentioned free-play taken up, the trigger arm is
parallel to the front panel of the camera and perpendicular to the
slug., Trace the outline of the solenoid bedy on the camera panel,
and on a line perpendicular to the camera sxis and in line with the
center of the camera start bution, locate and drill the two holes
for the 6 - 32 x 1/8" Binder-head screws. (Remove the panel before
drilling to avoid damage to the camera.) Insert the 22 gauge metal
ghim, fasten the solenoid to the panel (from the inside) and replace
the panel.

Align the irigger arm so the pin passes through the center
of the 1/8~inch hole leaving free-play on either side. Mark and drill
the 3/52—inch holes for the two 2 - 56 x 3/16" screws which fasten the
fulcru Dblock in place,

A test lemp will be needed to determine when the switch
trips because the tiny click cannot be heard above the noise of the
camera motor. Materials needed for the test lamps are: the GE
#10 6-volt 2-pin lamp; a 6-volt battery; and two 2-foot lengths and
one 6-inch length of light gumge solid insulated wires with all ends
stripped 1/2«inch, Fig, 21«A is the schematic of this test circuit.
Connect (by wrapping) one contact of the bulb with a 2-foot wire to
the positive battery terminal. Connect the negasiive battery terminal
by a 2-foot wire to the #2 terminal of the 4-prong plug from the
camera, and connect the 6-inch wire from the #3 contact of the plug
to the remaining bulb contact. When the micro-switch is tripped, the
bulb sghould light,

Bend the 1/2” slug-retaining tab of the micro-switch mount-
ing plate until the slug-travel is limited to 1/8~inch when the free-
play is eliminated at the slug and arm connection (pull up on the arm
and down on the slug).

Now the camera start button may be synchronized with the
micro-switch. To make the plunger for the irigger arm, (shown in
Fig. 8) cut a 5/16-inch deep slot {to tightly accommodate the 14
guage trigger arm) in a length of 3/15~inch gsoft-iron rivet or nail,
and cut this plunger to a length of about 9/16-inch. Make certain
the trigger arm fits properly in the slot so the plunger will not
shift under pressure, Gradually reduce the length of the solid end
of the plunger until, when force is exerted on the slug (not the arm),
the camera starts at 1/16-inch, and the switch trips at 3]32-iﬁch? of
slug-travel. Permanently fasten the plungsr on the itrigger arm by two
rivets made from lengths of 19 gauge finishing nail in 1/32winch holesg
(Figs, 6, 8),
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3. (v) Flash Synchronization Switch

The flash-gynchronization switch is easily installed with
a single screw, on the base of the pressure plate, It is tripped
by the returning film-advance claw when the shutter has fully
opened.,

5 X . \

To remove the pressure plate, (Figs. 9 and 10) remove the
two screws at the base; and while drawing the film-advance claw
from the slot in the plate, 1ift the pressure plate cut,

Drill and tap a #2-56 hole (Figure 11) in the base of the
pressure plate for the sync=swiich mounting screw., ZEnlarge the
mounting hole in the sync-switch with a 5/6h-inch or a #44 drill to
accept a #2 screw, Slenderize the heads of two #2-56 x 1/4 screws
(Figure 12). Use one of these to screw the sync-switch in place,
then cut the screw flush with the underside of the plate. Replace
the pressure plate with conventional #6-32 x 3/16 Fillister Head
screws, replacing the thin washers between the pressure plate and
the cameras body.

It may be necessary to trim the length of the sync-switch
lever if the film advance claw encounters 1t during both the up and
the down stroke, The claw mechanism should contact this lever on
the return or up stroke only,

Synchronization of the synce-switch with the shutter should
be checked %o prove that shuitter Lﬁf ing has not been altered, Re=
move the camera lens sand ﬁﬂ&i&j ) hat the switch contacts
close only after the shutiter has

The flash sync-terminal (Fi &. 10 and 12) is a modified
sync-gwitch, mounted inside on the back of the camers case with the
reaey%acle protruding through the gage., Before mounting the sync-

e,
)

switch as directed in Figure 12, enlarge the mounting hole with a
5/64" or #44 drill, cut off the switch lever, and solder a 6-inch
length of phono-arm cable fto the remaining contact posi (Figure 12),

cable from the rear-mounted outlet to

. !
the flash sync-switch a 1@ it in place (Figure 10), Make a
plnw@luw for insert’ in t} ynec-gwitch ocutlet from a l/ﬂwzn
length of 18 gauge bare copr: ire Heduce the diameter until the

pin is s tight
regquired lengt
into the sync-g:

o % the p?owﬁmarﬂ gable to the
r the end ¢ the pin-plug and plug the pin
& o b

The control uwnit consists of three paris: o chassis which
serves 1o e ¥ 11 the elecirical parts; a trigger unit whieh
amplifies m the photocell, and controls the solenocid
actiong az i gerves as a timer-delay mechanism to
hold the trig while the electronic flash recharges.




Fig. 9 The flash synchronization switch.

; 'i"f‘m&sme Plate Asgém%ﬁy

Fig. 10 Wiring and mounting of the flash synchronization outlet.
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The chassis (Fig, 16) is constructed from a ready-buili
miniature aluminum box 42" x 22" x 1&" and wired as indicated in
Figure 17. Two octal sockets are mounted on the top for the trigger
and timer socket turrets. Three sockeis are mounted on the front of
the chassis: a 4-contact outlet for the solenoid assembly; a
3-contact outlet for the photocell assembly; and a 2-contact outlet
for manual control (optional), 4 fuseholder and a grommet-protected
outlet for the power cord are provided on the rear panel of the
chassis.

Cut the large holes in the top of the chassis with a 13"
round radio chassis punch., Cut the two 5/8minch holes in the front
of the chassis with a 5/8~inch round punch. The l/ﬁwinch hole in
the chassis front, and the 1/2~imch and the 5/16winch holes in the
end of the chassis should be drilled on a drill press with a wood
block inserted within the chassis for support. Finally, the four
3/32—inch holes are drilled for the octal socket mounting screws, and
a l/8~inch hole is centered in the top and bottom of the chassis for
a #8 screw which fastens the chassis to the floor of the camera case

When mounting the two octal sockets, orient them similarly
to avoid confusion in wiring. When installing the two 5/8—inch
sockets on the chassis front, orient them so that when the plug is
inserted, the retaining screw on the metal cap faces up. This will
eliminate unnecessary fumbling during use. HMount the phono jack in
the l/@-inch hole on the front with a scidering tab on the inside
located for easiest access with the solder gun.

The trigger and timer units are built into socket turrets,
to permit circuit substitution in the ewvent of breakdown. The come
ponents are mounted on scraps of plexiglass which are fastened by
small aluminum brackets to the base of the gocket turrets. (Figa 7).
Figures 18 and 19 are the wiring schematics of the trigger and time
delay turrets, and Figures 23 and 24 show the arrangement of parts.

Use a drill guide when drilling the plastic circuit boards
to ensure accuracy. For each size hole to be drilled, drill a hole
in a scrap of 14 gauge sheet metal. Mark holes to be drilled with a
center-punch and center the drill guide over the mark and clamp it
in place, The guide will prevent the drill bits from "wandering” in
the plastic.

After drilling all the holes in the circuit boards {Figs,
13 and 14) tap the holes at the top of the boards for the wiring
terminals, and also tap the holes for mounting the potentiometer in
the timer circuit.
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Sol.

Lamp

Pec

PL3, PL3A
PLL

Sob

Sw 1

Sw 2

Sw 3
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5,000 ohm Z-watt resistor

Guardian #11-Cont, 6VDC

GE #12, 6,3 wolts, 0,15 amps, 5,000 hour
Lafayette #19G2101 cadmium-sulphide photocell
Amphenol 9IMPM3S

Amphenol 9IMPHLS

Midland 14-227 miniature phone Jjack

Unimax USM5L microswitch

Contacts on clock

Any momentary, normally-open switch
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Fig. 23 The time-delay turret circuit-board.

Fig. 24 The trigger turret circuit-board.



When mounting the components on the circuit boards, care
must be exercised in soldering the leads to the transistors and
rectifiers, A soldering iron of 100 watts or less should be used,
and connections should be made as guickly as posgsible, It is ad-
visable to clamp pliers on the wire leads between the soldering
iron and the transistor case to dissipate the heat. Overheating
will ruin these components,

An alternate trigger circuit is provided for test pur-
poses and for triggering the apparatus by timing devices, remote
control, etc, Wire this alternate trigger as shown in Fig. 204,
Install the 1000 ohm 1/4-watt resistor inside the case of the plug
and attach the two leads from the plug to any momentary-contact
switeh,

(a) . The P

ocell Assembly

The photocell mounting block and the lamp housing are mounted
at opposite ends of a 4 x 9 x 4-inch (two Z-inch layers) plywood base
with a 1 x 2 % %&iﬂsh deep depression (for bait) between them (Figo 3).
The unit is designed to be recessed into a permanent platform, or for
greater versatility, it becomes a lightweight accessory for a variety
of uses in the field or laboratory. The permanent mounting arrange-
ment eliminates problems due to mis-alignment.

Mounting the Photocell

Using the dimensions of ¥ig. 25, cut the two 4 x 9=inch
pieces of plywood, and in the %top layer, drill two l-inch holes on
l=inech centers, Chisel away the remaining wood to form an oval shaped
hole. ©Cut a slot %«x léwinch in the top layer as shown in Fig. 25,

Cut the photocell mounting block to the gpecifications of
Fig. 26 and fasten it to the top layer of the base with woodscrews
from beneath (Fig. 25),

Drill a 3/32-inch channel for the wiring {Fig. 26B) from the
bottom of the 9/16minch hole, down through the block and through the
bage., Using as little heat as necessary, and making the proirusion
from the photocell as short as possible, solder a 6-inch length of
phono=-arm cable to the photocell, cut off the excess photocell lead
wires, and coat the connections with silicon resin laguer. Pass the
cable through the 3/6@-inch channel and fit the photocell in place
using builder's caulking compound t0 keep it permanently in place and
wegtherproofed.

The Lamphousing

Cut and bend the metal envelope (Fig. 274) and fasten the
%+ x 1i-inch window and end panel in place with epoxy glue. Glue the
envelope in place in the #-inch slot in the plywood base. (The
glue should set in about 30 minutes at 120°F under a 60-watt desk

lampa)
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Cut the &-inch wide section from the flashlight
reflector as shown in Fig. 270, by holding the reflector firmly
in place in a mitre-~box and mavﬂnf the cuts with a fine toothed
saw, preferably a ﬂ@ueliﬂr% hacksaw, Solder 3-inch leads of
bare ZZ-gauge solid copper wire to the bulb, and clean the bulb
terminals uszﬁg flux, as the terminals are not tinned, Drill

four 1/16w1n0q holes in the reflector extension (Pigures 27D and

28) and pass the wire through these holes, leaving a small loop

to facilitate focusing. Make certain the physical a@tacﬁmvhc of

the bulb to the reflector is tight enocugh to eliminate "wobbling®.

&*tac& a 6-inch length of phono-arm cable to the reflector
ssembly and connect the assembly temporarily to the 6-volt

batterya

Orient the bulb in a horizontal position to obtain the
most intense crescent of light (Fig. 28) on a card set at s dis-
tance of 12 inches, and mentally note the position of the bulb
in the reflector. Apply epoxy glue to the edges of the reflector
(keep it off the reflecting surface) and brush a very thin layer
on the inside of the metal envelope where the reflector will rest,
Slide the reflector in place. Focus the bulb again to obtain the
most intense crescent of light, then move the reflector assembly
until this crescent falls upon the photocell, Cure the epoxy glue
at about 128°F under a desk lamp for 30 minutes,

Following the schematics of Fig, 20
J~conductor cable terminating in an Amp hemel

18=inch 2-conductor cable terminmating in a
to the photocell unit. (See also Fig. 330

Recess the wiring into the piywood and coat all wiring
with silicon resin laquerg Finally, attach the bottom layer of

P p 2 3 s
plywood in place with $=inch wood screws at li-inch 1ﬁtﬁdeiu
around the cutside edge. Be careful not to damage the wiring.

n

k3

, when tne flash unit 1
this potentially A“ﬁﬂ&i charge in &

i
voiig, iﬁ retaing
acitor after the powsr source has been disconnected; =

2
+
R
d

after the flash tube has been fired, the storage capacito

a charge of about 50 fo 75 volts. For these rea sons, it is advig-

able to read the instructions through first, and follow them gtep

by step.

= e
ts ful
4

The flash unit operate
or when line current is not aval
graphic dry batiery is useéc For reasons of
economy, a 225 volt battery was chosen which wi

flashes during its 11¢et1meo
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To increase the performance of this flash unit during
the rather adverse conditions under which it must usually be
operated, minor modifications are recommended which may be made
as followss;

a) Discharge the flash capacitor by siripping the ends
of the replacement cord (see Parts List, page 55) inserting the
1500 ohm 2-watt resistor between these ends, and plugging this
cord into the flash head. Leave this connected ss long as the

flash head is dismantled.

b) Remove the two diagonally opposite screws on the
bottom of the case and pull the case apart, being careful not to
dislocate any of the paris.

c) Using a single strand of fine wire (from a scrap of
18 gmuge stranded line Cord) wrap the flashtube as shown in
Pig., 32. Tie both ends of this wire to the metal band wrapped
around the tube. Xeep this wire away from the terminals at the
base of the tube,

d) To reduce needless bat ﬁerg drain, disconnect one
terminal of the neon indicator lamp. Snip with wire cutters and
tape ends.

e) Coat all connections except those at the flashtube
itself with a moisture resistant layer of silicone resin lagquer,
especially the trigger coil.

f) Reassemble the case, making sure the small white
plastic "open flash" button is properly inserted in its hole, and
test the unit with the transformer cord. Detach the resistor from
the connecting cord.

A safe but convenient method was devised for connecting
the 120-volt AC flash-head to hl?ﬁ“volumﬂe dry batteries where the
voltages are at lethal levels. A replacement connecting cord,
originally designed for use with an optional transistor power pack,
was modified for connecting the flash head directly to a standard
225=-v01lt photoflash batiery. (fzﬁc 30>¢ A current-limiting re-
sistor and a shock~eliminating rectifier are wired into this con-
necting cord and a palr of high voltage banana plugs serve as safe,

Por

positive comnection o the battery, gimplicity, both the re-
sistor and the rectifier are inserted in the positive lead near the
battﬁry. The rectifier prevents this lethal voltage from discharg-

ing back through the disconnected sxposed banana plugs. It also
& &4

gh
prevents damage caused by reversed battery polarity.

The overall length of the cord from the photoflash battery
need be only 12 inches when the battery 1s used within the camera
case, but where necessary, the length of this cord may extend
hundreds of feet without affecting the efficiency of the unit. (For
example, in sub-zero weather, the battery may be buried for warmth).
However, when extensions are used, consideration must be given to
hazards created by gnawing rodents, effects of weather, etc.
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Yo determine
cord, observe

IR RE v e
CLBCONNET U

VYR TR Y
NNnecTiLor

Co

connect
tne direction of
1y,
nected to the positive lead
is deflected downward, the negati
been connected to the positive lead from the flash head. Disconnect
the cord from the flash head immediately but do not disconnect the

leads from the meter until they are properly labelled with a "+" and
1

+h
3
o

In the interests of safety, it is imperative that certain
precautions be taken before construction and use of this cord as
noted below:

(a) The symbol of a rectifier (Fig. 30) is a triangle
with a short perpendicular bar across its apex: be sure that the
rectifier is oriented so that the apex of the triangle marked on 1t
points AWAY from the positive batitery terminal, regardless of any
other markings.

(b) To avoid damaging the rectifier with heat, clamp the
lead between the rectifier and the solder joint with a pair of
pliers to dissipate the heat, and use as little heat as necessary
when soldering. As soon as the components are soldered in place,
temporarily wrap the exposed wiring with insulating tape.

(c) Test the completed cord by connecting the leads of
a voltmeter set at "500 Volts DC" to the banana plugs and wrap these
connections with insulating tape. Charge the flash head fully with
the transformer cord, then remove 1t and attach the newly wired
battery cord to the flash head., If the meter needle moves at all,
the rectifier was connected wrong or it was damaged by heat, in which
case a new rectifier muist be installed. If the meter-needle does not
move at 500 volts, reset. the meter for '"10 Volts DC"; if the needle
still does not move, disconnect the meter from the cord and as a
final test to ensure that the meter was not at fault: wusing two
moist fingers of the same hand and with a slapping motion touch both
exposed banana plugs simultaneously. If you notice any unpleasant
sensation whatsoever, begin the tests again with another meter,

To insulate these components, paint all exposed wiring
. . . iy Ja i 1 o

with silicone resin laguer, hen slip an adeguate length of %
Alphlex shrinkable plastic tubing over them and, using s flane,
shrink it to a tignht fit.

Make the flashhead mounting plate of 22 gauge sheet metal
drilled and bent to the specifications of Fig., 31. See also Figs. 34
and 35. To avoid damaging the flashhead, countersink the six

mounting holes to accept #5 x % flat head wood screws so the top of
the screw is flush with the plate,

A\

Fod
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(f) The Instrument Panel

Note: Data from the instrument panel must be read 4000
times from each roll of film. Attention given to making the panel
as neat and pleasant in appearance and as readable as possible
will promote accuracy and reduce tedium and eyestrain during data
recovery, ience, the colours used on the prototype {chosen for
maximum contrast) are mentioned here only as suggestions.

Cut the instrument panel to the specifications of
Pig. 36A but the hole for the barometer should be cut slightly
undersize and gradually enlarged with a wood file until the
barometer fits tightly and requires no other support. Avoid
shock - the barometer is a delicate instrument,

Fasten the top panel to the front with wood glue and
B/Q—inch finishing nails (at about B/Q—inoh intervals) for rigidity.
To avoid splitting the l/u—inch plywood front panel, hold it about
1/16-inch above "flush" in a wood vise while nailing.

After the glue has set (about four hours) dip the panel in
clear Pentox wood primer and when dry (24 hours) apply three or more
coats of white Varathane plastic paint for maximum durability.

Allow 24 hours between each coat and prepare the surface with fine
sand paper prior to painting. When the final coat has dried, paint
the 3/8-inch numerals (Fig. 4) on 1 5/8-inch radii with black
Humbrol plastic model enamel.

Cut the socket mounting bracket (Fig. 37) from 22 gauge
sheet metal and the panel support (Fig. 38) from 14 gauge sheet
metal, Paint these parts with Humbrol plasiic enamel and when dry
(four hours) mount them with #4 % l/ﬂ-inch binder head self-
threading metal screws on the panel as shown in Figure 36C,

Make the minute hand of 20 gauge aluminum to reduce cor-
rosion of the exposed contact-strip, Cut the hand as shown in
Figure 39 and coat the leading edge and the underside of the arrow-
head with two or three thin layers of epoxy glue., Bach layer
should be dried for about 20 minutes at 120°F under the heat of a
desk lamp. The epoxy is used here as a sturdy insulation coating to
ensure that the aluminum of the hand does not prematurely make contact
with the spring wire. (Softer insulations such as paint or enamel
would likely scraich away during the 9000 contacts of a year's oper=-
ation. The contact strip, (Fig. 29) a 1 mm strip of exposed aluminum
along the trailing edge of the underside of the arrowhead, is made
simply by cutting and scraping away a 1 mm-wide strip of the epoxy
insulation coat., Paint the minute hand bright red or, ideslly
fluorescent red-orange,

The hour hand may be easily made by merely shoriening one
of the two hour hands which are supplied with the clock movement
kit, or by cutting one from light gauge aluminum as shown in Fig. 40,
Paint this hand black,
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Make the clock contact spring from a2 1/2 inch clean-
ing wire for a 26 gauge syringe needle., Wrap about eight turns
around the shank c¢f a 1/16—inch drill and form the ends as shown
in Figure 29, Fasten the spring in place on the clock face with
a #4 x 1/b-inch binder-head self-thre: > metal screw so the
center of the exposed strip on the underside of the hand will
make contact with the 1qy just as the hand passes the 12"
position, (4lso see F“gﬁ 4 and 41), The mounted spring contact
should stand about 1/16 inch above the minute hand.

—

H)
[

Attach a b4-inch lead of light gauge wire to the contact
spring mounting screw and pass 1t through the plywood face as near
to the screw as feasible, Solder it and a second 4-inch lead (the
latter for connection to the clock body mounting-bushing) to the
two terminals of the miniature phone jack which make contact with
the shank and the tip of the plug. Do not install the clock yet

Cut out and drill the modified wet-dry bulb temperature
scale panels as shown in Figure 43, The columns must be removed
and when the panels have been modified, should be tied in place
with a few loops of fine gauge wire, A single strand from multi-
stranded household lamp cord is ideal.

Cut and drill the 22 gauge metal for the water-reservoir
holder as shown in Figure L4, Holl it to an inside diameter of
about 9/16 -inch (use the sk ank of & l/Zwimwh drill\ so it holds the
delicate glass reservoir firmly but without risk of breaking.
Modify the glass reservoir by bending over a Bunsen burner to the
specifications of ¥igure 45.

Hount the modified wet and dry buld panels and the water-

reservoir holder on the plywood frame with #4 self-threading metal
screws (Figs. 41 and 42).

"Cesize" dry cell should b
goldered leads before clipping it
o? faulty connections. The

ghed with a file before soldering,

The *mangenese :
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FRONT VIEW OF INSTRUMENT PANEL,

FIG, 41

REAR VIEW OF INSTRUMENT PANEL.

FIG, 42
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3. (g) The Camera Case

Cut the 1/2-inch plywood for the camera case (Pig, 46)
and the camera-mounting blocks (Figo 50) as follows:

1 piece 8 x 10" {roof)

1 piece 7 x 9" (floor)

2 pieces 7 1/2 x 10 1/2" (ends)

1 piece 9 x 10 1/2“ (back side)

1 piece 10 x 10 1/2 iﬁsef)

4 pieces 4 3/4 x 2 1/2" (top block)

4 pieces 4 1/4 x 1 ‘/2“ (vottom block)

Cut the holes for the windows in the front panel as shown
in Fig. 464, Recess an additional E/Qmiﬁch strip around the holes
to a depth eguivalent to the thickness of the window material used,
so the windows will be flush with the plywood surface. Do not in-
stall the windows yet. Cut the 1/8-inch "drip-stop" in the top
panel and slope the top of the door 30 degrees as shown in Figure 464,
Drill the mounting holes for the lock {ﬁlg@ 47), chisel out the slot
to receive the catch, cut the 1;wmznui plywood spacer, but do not
mount the lock until the case is painted. Assemble the camers case
with Lepage's Bondfast wood glue and with 1 1/2-inch finishing nails
at 1 1/2~inch intervals., Do not mount the door, File small notches
in the edge of the back and bottom panels at the door frame as shown
in Figure 2, to permit cables to the photocell and baittery to pass
without interfering, with operation of the door., Cut the camera
mounting blocks with & coping saw, using the patterns of Figure 50,
then nail together the four laminations of each block and smooth the
cuts with a wood file and sandpaper

3 .

2 Win

T i
but t%

Mo g

%

o o

ow for the camers 1s merely a 3-inch glass flash-
wiﬂﬁow for the flash un an oval shaped pzec

light lens 1 OV
ss, must be cut to oveflap the 2 x 3" o

of 3/32-inch ple

e =
l‘i.slg el
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shaped hole by 1

Prepare the case for painting by filling all the holes and
irregularities in the surface with lepage?s Plastic Wood and sand th
wood smooth. Thoroughly prime the entire ca d the mounting
blocks with clear Pentox or Timberlox with ticular attention %o
joints and openings. After this has thoroughly dried, =
the windows in place in a bed of epoxy glue and dry the glue at 120°I
Then fill arcund the windows with & second plication of the gld

(D

2\)

bt
>

Mask Dboth sides of the win
2

faces with a fine grade sandpaper, ver the in er” Of uﬁ@ case,
the flash~head mounting plate g % nera-mn blo
two coats of flat black ! c p
be applied in thres coa
v san

lighily ss
hours to dry.
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47 DETAILS OF THE CAMERA CASE DOOR-LATCH.
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ate (Fig. 48) with
k side wall with the
‘ 1/3~ nch from the
mugt tilt forward
baié station and

front panel, The flash- head mounti
eight degrees to direct the light
the instruments.

top forward corner cne inch
T

The control unit should be located agsinst the back
wall of the camera case and fastened %o the fl@or with a #8 x 2-
inch round head woocdscrew,

Install the camera mou

nting blocks 4 Figure

48 so the camera body is tilted forward exactly seven de@r eas.,
It will likely be necessary 1o alter the dep the top mouni-
ing block to obtain the best camers fit at the precise angle re-
guired, The depth may be reduced by sanding the block or
increased by adding thin metal shims. A large elastic band may
be needed to hold the camera in place in the top camers mounting
block.,

Details for mounting the door hinges are provided in
Figure 464,

(n) The Instrument “nclosure

The MQST“UF“fﬁJ of prototypes were housed in
i o

£
a "Stevenson screen” ter (Fige. 1 and 2) with inside
dimensions 12" x 6" x 8f” high, a large sloping roof, and a glass
front. This arraQﬁement was mogt portable, but had *isadvsntages
which led to use of & larger canopy over the entire recorder
1 o

eliminating the need for such an e
build, instrument enclosure., T
designed for protection from
valuable, 1t sheltered the entire
windows or splashed dirt on the

well as warping the unproiected wood of t
cell vnit. By shading the unit from ﬁir@c

aboereg and difficult un

3 canopy, originally
use, proved most

s which clouded

the bait, as

rm and photo~

e

unlight, the canopy
ay é phob@celm system

SR B E1 0

)
eliminated the problem of film overex
malfunction caused by the intense incid

If any instrument enclosy
only be to protect ithe instruments from ga%?g@ v the wi
the srea. The guthor has not found 1% necessary to prot
instrument panel, and finds the in

&)

Sﬁfuﬂﬁﬂtm easier o read without
the glass window, However, a white background does brighten the
film=record considerably.

Ly
(1)
A plywood battery enclosure (Fig. 2) makes an otherwi

ot
t protects
the batiery from rotects equipment and furnish-

o0 T & "
awkward and corrogive load fairly eas)
% 1 £ T
ings from the @adt

)
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The platform consists of a piece of 1/2~inch plywood with
1 x 2" spruce strapping on edﬁ63 for rigidity, as shown in Figure 51,
A L4 x 9" hole in the platform permits the photocell unit to become
part of the platform, thus creating minimal obstruction to the small
mammal traffic. Sgrﬁns of wood nailed to the platform around the
camera case following the initial alignment will simplify future
alignment., Wood preservatives and paiﬂt were not used on the
platforms or photocell units cf tke prototypes to reduce unnatural
and possibly repulsive odours, colc nd surfaces
3. (k) The Canopy

AL x 8 sheet of 1/2-inch plywood, coated with wood pre-
servative to increase weather resistance, was laid atop four short
stakes just higher than the camera case, Bee Figure 1. The canopy

could be hinged to make 1t more manageable, and in locations where
the weight of wet snow would cause it to sag, should be reinforced
with 2 x 2" strapping.

4, OPE ATING THE RECORDER

Because the records are made on film, and cannot be wverified
until the entire roll of film has been developed, 11 is imperative
that the recorder is set up properly before 3pefaﬁ & Tim

i

nection or an incorrectly adjusted lens could result in cons

waste of time and money. It is advisable to have g check-13
at the recorder even though the operator is guit

operations involved. fﬂurlng operation of the §r0%9tyyés? human error

greatly exceeded mechanical failure,)

o

The following suggestions for ¢
to facilitate trouble-free operation of the r

a) Check the fiim footage 1na1aaivr to ens:

film for tﬁe program, When loading fresn film, check *h'
flagh synchronization swiich, ﬁ@ﬂlacement ma% bﬁ nece
syne nla N
=

ssar
very five to ten rolls, depending e whics
contacts are burned., Hun off t t of
at the start of each roll: ¥ .oping companies cu f
the first few feet and attach a special leader for projection.
A "trailer™ of three to eet gho }4 eft end

9

%;,s.
of the roll, Thread the
too~common e

L{io’v‘rn
ight).
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c) Clean the lens with a soft brush, and clean the windows
and photocell tube to remove dust, insect webs, etc. KXeep
the instrument panel clean and bright to enhance readability,

a) Align the camera case and instrument panel and keep the
platform clear of debris which would cause the camera to
tilt. Turn the instrument panel a few degress, away from

the flash, to avoid glare on the thermometer columns.

(]
—

Always check all the connections. Loose connections may
be red out of contact during normal operation of the
recorder,

Check the battery polarity. The polarity should be marked
on both the battery and the battery clips. (The largest battery post
is always positive on automotive batteriesa)

Maintenance of the storage batiery is simple. Do not let
the battery go absolutely dead~-three weeks operation should be maximum.
Do not over-charge the battery or use "fast-charge” technigues: it
will last longer | if charged siowly, overnight. IHMaintain the correct
water level and use only distilled water, It is advisable fo remove
the battery caps when charging a battery tec prevent damage to the
battery and its surroundings.

Winter operation of the recorder 1s possible and guite
practical but some preparstions are necessary. Of course, the glass
water reservoir for the wet bulb thermometer will burst with the
first frosty morning, so must be drained previously, Camera grease
becomes quite stiff below 0°F, hence, for use in temperatures below
zero, the camera movement and ps v the mainspring, should be
lubricated with suitable light grade oils. Fhotoflash batteries beconme
nearly useless at temperatures lower than about 0°F and therefore, must
be water-proofed and buried to a depth where the temperature remains
above 25°F, (Tests in a tamarack swamp in southeastern Manitoba showed
the minimum temperature at a depth of two feet to be about 25°F while
temperatures above the 18~inch (appyoximate) snow cover dropped below
-40°,) Some decrease in the number of frames per winding will result
in lower temperatures as the friction increases.

Operstion of the recorder in Manitoba's extreme winter temp-
eratures {mQGOF) presents a few problems as yet unresolved, but there
are no foreseeable, insurmountable obstacles. Operation of the appar-
atus described herein is quite feasible to 0°F,
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5, DETECTION AND CORRECTION OF MALFUNCTIONS

o]

while considerable effort ba
repairs to a minimum, 1t would be 1
follow when trouble 1s encountered. is not a complete
guide, but is merely a list of the comn prot h may occur
and methods of detecting and correcting them without elsborate
equipment,

heen expended to keep
to omit & guide to

5.1 If nothing works:

T B
C] 2

a; iHake sur

—
Yo

is correct,

]
¥
o
ot
ot
»
Ly
ek
o
el
&)
P ik
o]
=
} ]
ot
el

Using a hydrometer, make sure the battery is not weak,

Check for loose connections.,

Q
~—r N~ ~—

Qu

Check for frayed or chewed wiring, If exposed wiring is
damaged frequently by gnawing animals, protect it with

1/b" or 3/8" flexible a;umlnum conduit {available from
. . Y
Horthern Electric),

e) Check the fuse, If it is blown, disconnect the camera,
photocell unit and both sockef turrets from the chassis
unit, then replace the fuse. If the fuse blows immed-
iately upon replacement, check for a short circuit
within the chassis unit; otherwise connect the alternate
trigger (See Sec, 3¢) to t 58
the following procedure: re-conne
trigger turret; the canm 1
turret and mwnu<lly

following each re=C

0 g unit and obserwve

t one at a time, the
and the time-delay
for a minute or two
sttempt to locate the
Pinal

nort circuit by blowiy inally, disconnect

the alternate itrigzer a the photocell wunit.

Interrupt the light beam and short the terminals of the
o

miniature phon fuse still has not blown,

wiring and components for obvious shorts. If
none, the unit may be reiturned to normal operation. A

faulty fuse or a type of
the cause of failure,

Q
:3“
®©
|
A
@
b
o

"metal-fatigue” may have been

“ 4 ey e
incident

3

the unit
it in the
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d) For low temperature operation see Section 5.

e) If batteries are good, but the flash unit misfires or
does not fire at all, replace the flashtube. The life
expectancy of the flashtube is about 10,000 flashes.

f) If 1t is necessary to send the flash unit to the dis-
. . A\
tributor {see the parts list for addresses), be sure to
b

re-mnodify the flash unit before use, as specified in the
original instructions.

g} Por extensive programs, a spare flash unit would prove
valuable. For those who are inclined, a repair depot may
be established with a few spare parts from the distrib-
utor, The author finds the latter the most satisfactory
solution. His supply stocks include:

Carsen's part no, Part
SA-66 Connecting cord
SA-51 Flash tube
SA=52 Trigger coil
Poor guality pictures may be the result of any of the followings:

a) Too light or "overexposed" pictures are caused by too
large an aperture, or direct sunlight, or an extremely
slow camera movement, The unit should be shaded by s
canopy. 7The camera normally slows down appreciably
only during cold weather, or when it becomes unwound.

33

oo dark or "underexposed” pictures are caused by too

an aperiture, a wesk photoflash battery, a mis-

g flash unit, or an improperly synchronized shutter,
gck shutter synchronization, remove the lens and
the camera. The flash should fire when the shuttfer
1ly open and displaying the full frame of film,

b
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3

es likely would be the result of an improp-
3

c) Fuzzy pictu i
lens,; or moisture or dirt on the lens or

erly focuse
window.

fae

initial or mounting
acocumulated beneath

warped
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6. DISCUSSION AND RECOMMENDATIONS

6 (a) Flash Units.

One of the most difficult problems faeing gadgeteers

in photographic apparaius for field operation is the scarcity of
appropriate electronic flash equipment designed to operate con-
tinnously with minimal battery- cu*rent waste, having long-life
components for trouble free operastion, and a low enough price to
make 1t practical, Ideally, such a unii would operate from
storage batteries for greatest economy. However, the author has
tested a number of commercisl hobby units-=-the only units in the
desired price range--and while these are all very compact and light,
and most of them do have some sort of "rechargesble" nature, they
lack the dursbility %o operate continuously for periods of months,
The guthor's experience with these flash units has been exaspersting.
Units having mechanical current-monitoring systems are prone to fused
relay=-contacts, which causes overcharging and literal explosion of
the storage capacitor. Another unit which has an all electronic
monitor, caught fire and was prone to failure due to weak components,
Until a completely reliable unit is discovered or desigmed, which
will operate from economical storage batteries, the most economical
operation seems to be the more expensive but more reliable high-
voltage storage batteries; the waste of film, labour and transpori-

ation involved in flash unit failure of early prototype apparatus
was far grester than the subseguent cost of dry batteries in the
later units.

s

Far too freguent are the replacements of flashitube and
synchronization-gwitch in these "single-frame’ operations. A
flaghtube with a life expectancy Oi 100,000 flashes should be used

9 e
and a thyratron trigger-tube should be incorporaied in the flash
ES
is

g oL

trigger circult tc reduce damage t@ the swi

A few tips which may lead an experimenter to the eventual
design of an optimum flash unit for his paftlczlar apparatus are
listed below,.

The ideal voltage to work with is 450 volts because flash-
tubes and capacitors are most yeadziy svailable in this voltage, and
the most common and m@st economicsl high~voltage photoflash batteries
are the largest 225 volt typess Bay-0O-Vac HU-150, Eveready 492, etc,
(LWO are used in series to provide the required 450 vaita}o

s qvailabze on the

2J

demand. However,
photoflash

be used in
HCL450035 and
ered the low-

‘;TJ

FELL,

3
model
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the lethal voltage involved prohibits modification by other than
those experienced in high-voltage work -~ a 225-volt battery can stop
a heart just as guickly as a 10,000-v0olt hydro line.

& (b) Suggestions For Modifications,

Time-lapse photography of plants, animals, weather condi-
tions, groups of instruments, mechanical functions, etc, is easily
made possible by the installation of additional spring contacts on
the clock face at the reguired intervals. This would suffice for
intervals between about four minutes and one hour. For periods
greater than one hour, use the hour hand as the swiitch rather than
the minute hand and yi ce contacts at appropriate intervals around
the face., For periods shoriter than four minutes, but longer than
60 seconds, attach the spring contact to the minute hand and have it
drag across fine wire terminals partiglly embedded in epoxy glue,
For periods shorter than 60 seconds, either rewire the iime-delay
circuit to trigger *%e circuit automatically at regular intervals,
by connecting the normally closed (upper) contact of the time-delay
relay to the 3&ﬁ0ﬁ&03 of the photocell, R~ 3 and R-4 (the photocell
or the alternate trigger must be plugged in); or for greater
accuracy bullﬁ a time swiitch from an electric clock having s sweep

second hand with a spring contact dragging across wire terminals
glued to the face, Dragging-spring eeﬂﬁaﬂﬁq are self-cleaning and
gimplest to build. Construction of spring contacts is described
with the description of the insirument y 1, The alternate trigger
circuit permits attaching the recorder direcitly to any su ﬂ*cmznﬂ
circuit because the current through the contacts would be only 0,001
amperes (maximum),

Eﬁmmu c? is p@ssibie ua to
10 miles, wit Eﬁxd }
and a series resistance io
series resistance and switcl
bSG) and the base of Tr-2

The distance %mﬁmeeﬂ ?ﬁOuOuelz lamp may
more than eight feet by using the full S3ﬁﬁﬁ {unﬁu;}
flector, ndgagumen? of R-3 (FPig. 18) ﬂﬂ&/or a more powerful 1

extend working distances fo lengths over 100 fﬁ@ﬁ wlﬁh
OThe Dzug&nweg may be

stbemn may be used simuliansously
Each photocell assembly would
1, B-3, R-4, and Tr-1 as des-
gistors would connect from the
g Tr-1 s0 that if any of the

nt would be spplied to the base
By-1 %o close, thus triggsring
tocel asemblies could be

Co, e economical phoiocells

b
}J »
D
3

f
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The camera may be used as a conventional movie camera by
manually depressing the solenoid armj or electrically by simply
applying 6 volts DC to terminals 1 and 4 of the camera assembly plug;
or by bresking the line between the micro-switch and the control unit
with a switch, the photocell unit or alternative trigger (Seo. 3.0)
may be used to control the camera.

Short bursts of frames, of regulated duration, may be
triggered by the photocell assembly or by an impulse through the
alternative switching circuit with a few minor changes in the
original circuits, The time-delay circuit may be used to energize
the solenoid for the prescribed interval following the discharge
of the time-delay capacitor by the trigger circuit.
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8. PARDTS LIST*

(The numbers in parenthesis refer to a list of suppliers of these
parts which immediately follows this Parts List,)

1 - Keystone "Criterion" lModel A-7 or A-9 16 mm movie

camera, used, - {Non-focusing lens must have a "2

portrait lens taped on frontj (1)
1 -~ "Lumex" AC-operated electronic flash unit (2)
1 -~ Connecting cord from battery to flash head (3)
1 - Photoflash battery, 225 volts, Ray-o-vac # 150 (1)
1 - Automotive Storage Battery: 6 volt DC, Size 1,

125 Ampere-hour capacity. (4)
1 - #314 Weksler wet and dry bulb Hygrometer Mason=-

style Range 20-120°F, (5)

1 - Westclox No. 060 Clock Movement Kit
(TT-1 transistor type) (6)

1 - Fisher "Ships Wheel" household barometer - body
diameter (not including spokes) 4"; outside

diameter of face 2 5/8"; depth 1 1/@”. (7)
2 - "Compur Synchronization Switch - outlet" (8)
1 - lLafayette Cat., #19G2101, Cadmium-sulphide resistor

photocell, 1/2" diam. by 5/16" thick. (4bout 75

ohms. at 90 foot-candles.) (9)
1 - Guardian #11-Cont-6VDC Solenoid (10)
1 - Unimax #USM-5L micro-switch (10)
1 - Hammond #1411J 4 1/ x 2 1/4 x 1 1/2" Aluminum

chassis (10)
1 - Vector #C-12 socket turret (10)
1 - Vector #C«10Q socket turret (10)

2 - (1 red, 1 black) Johnson #108-301 High-Voltage
insulated banana plug

(10)

2 - Amphenol #77MIP8 socket ' (10)
1 - " #78538 (10)
1 - " 478848 (10)
2 - " #91MPM3S Plug (10)

E 3

Suppliers of electronic parts often send substitutes for parts they
do not have in stock; but in this appasratus, substitutes may not fit
or function satisfactorily, and are often difficult to identify by
the inexperienced builder,
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1 - Amphenol #91MPM4S Plug (10)
1 - Midland #14-251 Phono Jack (10)
1 - Midland #14-250 Phono Plug (10)
1 - Midland #14-227 Miniature phone plug and jack set (10)
1 ~ Buss HJM fuseholder (10)
1 - AGX (8AG) 2 Amp 1/4% x 1" fuse, (Pkg. of 5) (10)
1 - #112 Rubber Grommet, hole size 5/16”,

stud size 3/16” (10)
2 - Mueller No. 24-A 25 Amp batiery clins (10)
1 - GB #12, 5,000 hour, 6 volt 0.15 Amp panel lamp (10)
1 - Mallory #F-780 C-cell flashlight (Batteries not

required) (10)
3 - Potter and Brumfield #RS5D-6V SPDT Relay (10)
3 - G.,E., 2H508 transistor (10)
1 - Sylvania 2N1102 transistor (10)
1 -~ Aerovox PWE 6100 100 mfd 6V capacitor (10)
1 - G.E., IN34 diode (10)
2 - Sarkes-Tarzian (F-4) 1H2483 Silicon rectifier (10)
1 - Armaco TV 200 -~ 500,000 ohm volume control (10)
1 - 1500 ohm *2-watt resistor (10)
2 - 330 ohm 1/h-watt resistor (10)
1 - 22,000 oh 1/L-watt resistor (10)
1 - 10,000 ohm 1/b-watt resistor (10)
1 - 4,700 ohm 1/ﬁ~watt resistor (10)
1 - 1,000 oh 1/h-watt resistor (10)
1 - "C-gized" 1.5 Volt manganese alkaline dry cell (10)

*HResistors are labelled with colour-coded bands; the colour coding is
as follows: O = black; 1 = brown; 2 = red; 3 = orange; 4 = yellow;
5 = green; 6 = blue; 7 = violet; 8 = greyj 9 = white; a tolerance of
10% = silver; and a tolerance of 5% = gold. The first fwo bands from
the end are the significant figures, the third band indicates the
number of gzeros and the fourth band, in silver or gold, indicates the
tolerance, e.g.: a resistor marked blue black orange silver would be
6-0-000 (60,000) ohms + 10%.
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piece plexiglass 1 7/8 X 2 X 5/32" (timer circuit-board),

piece plexiglass 1 7/8 x 2 3/8 x 5/32" (trigger circuit

board).

piece plexiglass 2 3/8 x 3 3/8 x 5/32" (window for flash

unit).

piece 1 x 1 x 1/8" Angle Aluminum approx. 2" long.

piece 14 gauge sheet metal at least 1 1/2" x 3 1/2"

piece 22 gauge sheet metal at least 6" x 12"

T

1" length of 3/16" diam. soft iron rivet.

stainless steel cleaning wire at least 2 inches long for a

26 gauge syringe needle, (clock contact).

#ox 1/?” Binderhead self-tapping sheet metal screws

#eox 1 oo

(3]

£

#5 x 1/2" flat-head wood screws - (flash holder).

2-56 x 3/16” R.H. brass screw

2-56 x 1/4" R.H, brass screw

2-56 x 5/16” R.H. brass screw

4L-40 x 3/16" R,H., brass screw

brass washer for 2-56 screw

brass hex nut for 2-56 screw

6-32 x 3/16" Fillister-head steel screw

6-32 x }/8” Binder-head steel screw

3/16” b'e 3/@” flat head stove bolts with nuts

3/16" wing nuts

#5 - 1" wood screw

#6 - 3/4" wood screw
lineal feet #1 spruce 1" x 2" sirapping
sheets 4 x 8 feet 1/2" ¢.I.5, fir plywood

piece 8 x 8" 1/k" G.I.S. fir plywood

{
\

B
one for canopy)
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2 - Ashdown's Cat, #199-307 1. 1/2" Middle, Wrought brass butt
hinges (11)
2 - Ashdown's Cat. #199-000, 810 x l~1/4” table butt hinges (ll)
2 - Ashdown's Cat, #217-786, 482-J-3, 6 1/2" door pull (11)
1 - Ashdown's Cat. #219-340, Corbin No. 02066 drawer lock (11)
1 - 3" round glass flashlight replacement lens for
flashlight Z33RK (11)
2 - Hinge hasp, 3/4" wide x 2-3/L" long #3004 (11)
1 - Ashdown's #623 utility extension spring (11)
1 - #14 -2 General Cement "Print Kote'" Silicon resin
laguer (10)
1 - 6" length Alphlex F1T-221 - 1/4" shrinkable tubing (10)
2 feet - fine 2-conductor phono-arm cable (10)
A quantity of 24 or 26 gauge solid hookup wire
1 - #84 elastic band approx. 1/?” wide x 3" diam.
Small amount of caulking compound for photocell
Lepage's Epoxy glue (2 parts)
1 ~ Quart Flecto Varathane gloss white
1 -~ Spray bomb of flat black enamel
1 - Small tin - humbrol black plasiic model enamel
1 - Spray bomw fluorescent red-orange
lepage's Bond-fast wood glue
Clear Pentox or Timberlox wood preservative
List of Suppliers
(1) Most camera shops throughout Canada and the United States

(3)

Avagilable under the name "Lumex” from camera shops in Canada or
om the distributor - W, Carsen & Co,, 31 Scarsdale Road, Don
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in United Staties under the name
from Spiraltone Inc., 369 7th Avemue, New York, H,Y,

"Spiralite”

Available as "replacement connecting cord from transistor pack %o
ash head" from the above-named distributors. ({Carsen & Co.
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(Q) Almost any dealer in auto-accesgsories

{s) Baker Instruments Limited, 185 Davenport Road, Toronto, Ontario
(6) Westclox Canada Limited, P.O, Box 2739, Peterborough, Ontario
(7 Baton's of Canada Limited, Winnipeg 1, Manitoba

(8) Any photographic repair shop

(9) lafayette Radic Electronics, 111 Jericho Turnpike, Syosset,
L.I., Hew York 11791

11

(10) Cam Gard Supply Limited, 397 William Avenue, Winnipeg 2, Manitoba
or Electro Sonic Ltd,, 543 Yonge St., Toronto 5, Ontario

(11) The J. H. Ashdown Co, Ltd., 157 Bannatyne Ave.East, Winnipeg 2,
Manitoba
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