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C-5A Camera

The C-5A Camera,



GENERAL INFORMATION

DESCRIPTION

The C-5A is a light-weight, fixed-focus, trace-recording
camera. It features a battery operated Graticule Flash Unit
and an unlimited capability for mounting adapter options.
Interchangeable lens and spacer sections provide magnifica-
tion factors of 0.67 or 0.85. With these factors, photo-
graphs on instruments with either an 8 X 10 centimeter or
4 X 5 inch display cover the entire usable area of the film
surface.

Table 1-1 shows the relationship of Tektronix instrument
types to the magnification factor for the C-5A Camera. The
magnification factor listed gives the largest possible photo
image when using the C-bA.

The C-5A film back is a Polaroid® type CB101, which is
permanently attached to the rear camera section. The
camera’s major sections are high-impact resistant, injection-
molded plastic. The fastening devices, light-sealing inter-
faces, and the lens-shutter housing are molded in place.

The Graticule Flash Unit is mounted on the top of the
camera mounting adapter. The unit contains a crt viewing
door, which can be opened to observe the instrument dis-
play without removing the camera. On cameras without a
flash unit (Options 1 and 2), there is a crt viewing door in
the adapter’s top opening to provide the same viewing
capability.

SAFETY SUMMARY

Maintenance instructions for the Graticule Flash Unit are
intended for use by qualified personnel only. To.avoid

electric shock, do not attempt any servicing of the Grati-
cule Flash Unit unless qualified.

! Registered trademark, Polaroid Corporation.

@

Section 1—C-5A Camera

TABLE 1-1
Relationship of Instrument Type to Magnification Factor

Tektronix
Instrument Type

Magnification
Factor

Camera

400-Series with 8 X 10
centimeter graticule’

0.85

Option 2

577

0.67

577 (Option 10)
602

0.85

603
604

0.67

605

0.85

5100-Series
5403/D40
5444

0.67

5403/D41
7313

0.85

7403
7603 (except Option 4)

0.67

7603 (Option 4)

7613

7623

7633

7704A (except Option 4)
R7704A (except Option 4)
7844/R7844

7903 (except Option 4)
7904 (except Option 4)

0.85

STD
or
Option 1

T900-Series

0.85

Option 3

! Also includes 464/466.
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General Information—C-5A Camera

SPECIFICATIONS

The specifications in Table 1-2 apply over an ambient temperature range of 0° to +50° C unless otherwise specified. When
needed, the minimum time to allow for temperature stabilization of the camera is 10 minutes.

i
i
§
TABLE 1-2 l
Specifications
Characteristics Performance Requirement I
LENS
Maximum Relative Aperture Fixed by the shutter. l
Focal Length 60 mm, nominal.
Magnification (object image) 1t0 0.67 or 1 to 0.85 within 10%. Changed by positioning l
the lens mounting section in one of two possible positions.
Geometric Distortion 1% or less. l
Resolving Power 6 lines per millimeter or better.
SHUTTER l
Speed Range (0° to +40° C) 1/5, 1/10, and 1/25 second nominal; time (T); and
bulb (B).
Relative Aperture Fixed /16 within 10%. C l
GRATICULE FLASH UNIT .
Flash Recycle Time 6 seconds, nominal.
Flash Tube Life At least 50,000 flashes. l
Flash Input Energy Adjustable from 0.2 joules to 0.86 joules.
Batteries 4 '
Type Alkaline, AA cells.
I;lumber of Cells 2. I
Nominal Cell Voltage 1.5 volts.
Typical Battery Life Approximately 1200 flashes or more if the flash unit is '
turned off between flashes (equivalent to 150 eight ex-
posure film packs).
ENVIRONMENTAL .
Temperature
Operating 0° to +40° C(+32° to +104° F) I
Nonoperating —40° to +55°C (—40° to +1319 F) (with film removed). ‘ l
1-2 REV. A, MAR. 1976 l



General Information—C-5A Camera

TABLE 1-2 (CONT.)

Specifications

Characteristics

Performance Requirement

Altitude

Operating

To 15,000 feet.

Nonoperating

To at least 50,000 feet.

Vibration 15 minutes along each of the three major axes;a total dis-
placement of 0.010 inch p-p with frequency varied from 10
to 55 to 10 Hz in one-minute sweeps. Hold for three min-
utes at each resonant point, or if none, at 55 Hz.

Shock 1 shock at 15 g's, one-half sine, two milliseconds dur-

ation in each direction along each major axis. Total of 6
shocks.

Transportation

Qualified under National Safe Transit Committee test pro-
cedure 1A.

PHYSICAL

Length, Width, & Height

See Dimensional Drawing (Fig. 1-1).

Weight

About 1 kg (2.2 Ibs).

l

~

(116.

»

6"
mm)

©

|

~9.9"
(250.3 mm)

~6.5"
(165.2 mm)

1955-4

Fig. 1-1.

C-5A dimensional drawing.
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Section 2—C-5A Camera

OPERATING INSTRUCTIONS

FUNCTIONS OF CONTROLS AND INDICATORS

Camera (Fig. 2-1)

Speed Selector (mounted on the lens section). Con-
trols the time that the shutter admits light to the op-
tical system. The speeds are Time (T); Bulb (B); and
1/5, 1/10, and 1/25 second.

SHUTTER Button. Actuates the shutter, which ad-
mits light to the optical system. In the Bulb (B) pos-
ition of the Speed Selector, the shutter is opened

when the button is pushed, and closed when released.

In the Time (T) position of the Speed Selector, the
shutter is opened by pushing and releasing the but-
ton once, and closed by pushing and releasing it a
second time.

®

®

Lens-Shutter Housing. See description of Magnifica-
tion Spacer.

Magnification Spacer. The positions of the Lens-
Shutter Housing and Magnification Spaces determines
the magnification factor of the camera. When the Mag-
nification Spacer is farthest from the camera back, as
shown in Fig. 2-1, the factor is 0.67. When the spacer
is between the camera back and the Lens-Shutter Hous-
ing, the factor is 0.85.

Camera-Mounting Adapter. Used to mount the cam-
era on the instrument to be photographed.

RIGHT SIDE VIEW

CAMERA
BACK

~

5606 &

FRONT ’

NOTE

CONTROL (1) IS MOUNTED ON
LENS ASSEMBLY; ACCESS IS
THROUGH MOUNTING ADAP-
TER OPENING.

1955-6

Fig. 2-1. Camera control locations.
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Operating Instructions—C-5A Camera

Graticule Flash Unit (Fig. 2-2)

@ FLASH. Turns the unit on and off.

Crt Viewing Door. _F’rovides an opening to view the dis-
play to be photographed without removing the flash unit.

@ Ready Indicator (LED). Indicates when the unit is
ready for operation. When the LED is blinking, the
unit is ready. When the LED is on steady, the unit

is recycling. If the LED does not begin blinking
within 6 to 7 seconds after the unit is turned on,
the batteries may be weak.

@ FLASH INTENSITY. Varies the flash tube light out-
put by adjusting the charge level on the flash storage

capacitor.

1955-7

Fig. 2-2. Flash unit control and indicator locations.

OPERATING THE CAMERA SYSTEM

The following procedures tell how to operate the C-5A
Camera and the Graticule Flash Unit. The procedures
are written in a sequence that assumes the camera sys-
tem is newly received. As such, the procedure may be
used for basic familiarization, or training of new users.

Preparing the Camera
1. Check the positioning of the lens-shutter housing and mag- ‘

nification spacer for the correct magnification factor for the
instrument being photographed:

a. Table 1-1 lists the magnification factor used with var-
ious instruments.

b. Figure 2-1 and its text identify the correct position
for the lens-shutter housing and magnification spacer
sections.

c. Procedures for changing the magnification factor
are contained in this section.

2. Load the camera with film, prepare the camera for the
first picture and read about advancing and developing the
film (see Film Pack Camera Back, in this section).

Film Exposure Using Incremental Shutter Speeds

The C-5A does not have a built in exposure aid, but with
a little practice the operator can readily judge the cor-
rect display intensity and camera exposure time. Proceed
as follows:

NOTE
In the following procedure, the pictures will
not have a graticule unless instrument grat-

icule illumination is used. Use of the Grat-
icule Flash Unit is covered later.

1. Obtain the display to be photographed and set its in-
tensity to a fairly bright level.

2. Set the Speed Selector to 1/10 second.

3. Mount the camera on the instrument (see Mounting
the Camera, in this section).

4. Press and release the SHUTTER button.

5. Advance and develop the film.



If the picture is overexposed, either reduce the display
intensity or set the Speed Selector to 1/25 second. |f
the pictureis underexposed, either increase the display
intensity or set the Speed Selector to 1/5 second. If it
is still underexposed, take the picture in the Time (T)
or Bulb (B) position of the Speed Selector (see the
next procedure).

Film Exposure Using Time (T) and Bulb (B)
Settings

NOTE

In the following procedure, the pictures will
not have a graticule unless instrument grat-
icule illumination is used. Use of the Grat-
icule Flash Unit is covered later.

1. Obtain the display to be photographed and set its in-
tensity to a medium-bright level.

2. Set the Speed Selector to Time (T) or Bulb (B).

3. Mount the Camera (see Mounting the Camera, in
this section).

4. For Time (T) mode, press and release the SHUTTER
Button, wait the desired exposure time, and then press
and release the SHUTTER Button again. For Bulb (B)
mode, press the SHUTTER Button and hold it de-
pressed for the desired exposure time, then release it.

5. Advance and develop the film.

If the picture is overexposed or underexposed, vary
either the display intensity or the exposure time until
the desired exposure is obtained.

Using the Graticule Flash Unit

1. Install the batteries in the camera.

NOTE

The batteries are packaged separately and
must be installed before using the unit.
Refer to the Maintenance section for in-
stallation procedures.

Operating Instructions—C-5A Camera

2. Setthe FLASH INTENSITY control (Fig. 2-2) to mid-
range (may require further adjustment for the best grat-
icule contrast on photographs).

3. Turn the unit on and wait until the Ready Indicator
LED begins blinking. If the LED does not start blink-
ing within 6 to 7 seconds, the batteries may be weak

or the unit faulty.

4. Open the crt viewing door (Fig. 2-2) and obtain the de-
sired display on the instrument. If the instrument has grat-
icule illumination, turn it off. Close the crt viewing door.

5. When the Ready Indicator LED (Fig. 2-2) begins blink-
ing, take the picture, then advance and develop the film.

6. Turn the unit off.

NOTE

Failure to turn the unit off when notin
use, may shorten battery life due to cir-
cuit leakage current.

CHANGING THE MAGNIFICATION FACTOR

The magnification factor of the C-5A is determined by the
position of the lens-shutter housing in relation to the mag-
nification spacer. When the spacer is farthest from the cam-
era back, the factor is 0.67. When the spacer is between
the camera back and the lens, the factor is 0.85. To

change the factor, proceed as follows:

1. Perform steps 1, 2, and 3 of the Camera Sections dis-
assembly procedure (see Component Removal and Re-
placement in the Maintenance section).

2. Lift the camera mounting adapter off the camera and
lay it aside.

3. Lift the lens-shutter housing and magnification spacer
off the camera and reinstall them in the order for the de-
sired magnification factor.

4. Reinstall the camera mounting adapter and four screws
holding the sections together.

5. Plug in the battery-shutter sync plug.

2-3



Operating Instructions—C-5A Camera

Loading the Film Pack

1. To open the camera back, swing the door latch away
from the camera back (Fig. 2-3) and open the film door.

2. Toremove an empty film container, lift up on the film
pack tab and pull to the right (Fig. 2-4).

NOTE

For the camera to operate properly, the pro-
cessing rollers in the film back must be kept
clean. Check the rollers each time film is
BLACK FAPER inserted. //_7st_ructions.for removal of t/.w
LEADER rollers are inside the film door. If the in-
structions are missing refer to the Main-
tenance section. Clean the rollers with

195 a damp cloth.
Fig. 2-3. Pack film back.
3. Open the film box and carefully remove the foil-
wrapped film pack. Save the instruction sheet and print
coater, if there is one. Remove the film from the foil. Be
FILM PACK CAMERA BACK sure to handle the film by the edges only.

The following procedures tell how to load the film pack,

advance and develop the film, and protect the prints. 4. Insert the film pack into the film plane as shown in
Fig. 2-4. Then push the film pack to the left and down

WHITE FILM TABS BLACK
ARE UNDER BLACK ~—m—" N~ PAPER

PAPER LEADER LEADER

1955-2

Fig. 2-4. Installing the film pack.

24 @




into the film plane until it snaps into place. Be sure that the
indicated side of the film pack is facing toward the lens; the
black paper leader is hanging over the right end of the cam-
era back (Fig. 2-4); and the white film tabs are not caught
between the film pack and film plane.

5. Close the film door and hold it closed. Then swing the
door latch into place until it snaps into the locked pos-
ition.

6. While holding the camera back, pull the black paper
leader all the way out. This will expose a white tab (Fig.
2-5) and the camera back is now ready for the first pic-
ture. As pictures are taken, the number of the negative
ready for exposure is indicated by the number on the
white tab.

NOTE

Only a white tab should be showing when a
picture is taken. If a yellow tab is showing,
pull it out and develop the film to determine
if the picture is good (see instructions under
Advancing and Developing the Film).

Advancing and Developing the Film

1. After taking the picture, pull the white tab, (Fig. 2-5)
all the way out. This does three things: First, it positions
the positive and negative sheets together; second, it causes
the yellow tab (marked PULL) to pop out; and third, it
causes another white tab to appear.

NOTE

If a yellow tab does not appear when the
white tab is pulled, do the following in dim
light: 1) Carefully open the film back with-
out moving the film pack. 2) Hold the film
pack in place and carefully remove the yel-
low tab that failed to pop out. Discard the
yellow tab film. 3) Close the film back.

2. Pull the yellow tab (Fig. 2-5) completely out in one
smooth, fairly rapid motion (pull about as hard and rap-
idly as you might pull a window shade; not slowly and
hesitantly). This causes the positive and negative sheets
to be pulled between and through the processing rollers,
which spreads the developing solution between the two
sheets and starts the development process.

3. Wait the recommended development time (about 15 to
20 seconds for type 107 film used at ambient tempera-
tures of 70° F or above). Development times vary for
different ambient temperatures; therefore, refer to the

Operating Instructions—C-5A Camera
film instruction sheet for complete information.

4, When the development time is up, peel the print away
from the negative rapidly. Do not let the print fall back
on the damp negative.

Many developing solutions contain a caustic
substance which may cause chemical burns.
If you accidentally get the solution on your
skin, wipe it off immediately and wash the
area thoroughly as soon as possible. Be ex-
tremely careful to keep the solution away
from the eyes and mouth.

Coating the Print

Prints should be coated as soon as possible after separating
them from the negative. Use six to eight overlapping strokes
to apply the print coater along the entire length of the print,
including edges, borders, and corners. For the last two or
three pictures in each film pack, press the coater down

hard against a non-image surface for a moment to re-

lease extra liquid; then spread the liquid smoothly

across the print as before.

YELLOW
TAB
LOCATION

WHITE TAB

LOCATION 1955-3

Fig. 2-5. Location of positive and negative sheet tabs.

MOUNTING THE CAMERA

Mounting the Standard and Option 1 Camera

CAUTION

i\/vvw \/\/v“_rg

(W o P D e
To prevent the camera from falling free

and being damaged, DO NOT let go of the
camera until it is securely attached to the
instrument.



Operating Instructions—C-5A Camera

To mount the camera, set the inside front lip of the cam-
era-mounting adapter down into the groove on the top

of the instrument bezel. Then, let the bottom of the
adapter swing down until it rests tightly against the bezel.

To remove the camera, swing the bottom part of the cam-
era-mounting adapter out and away from the instrument
bezel. Then, lift the camera up and away from the groove
on the top of the bezel.

Mounting the Option 2 Camera

Use the mounting procedures for the Standard and Op-
tion 1 camera.

Mounting the Option 3 Camera

?:A UTION
J\/\/\J\J\I\J\I\J\S

To prevent the camera from falling free and
being damaged, DO NOT let go of the cam-
era until it is securely attached to the oscil-
loscope.

To mount the camera, set the top lip of the camera-
mounting adapter up into the groove on the underside

of the top part of the oscilloscope bezel. Then, let the
adapter swing down into the bezel. When the bottom
part of the adapter touches the instrument, let the adapt-
er drop vertically down into the small notch in the top-
side of the bottom part of the bezel.

To remove the camera, lift the mounting adapter up un-
til the bottom lip is clear of the oscilloscope bezel. Swing
the bottom of the adapter out and away from the bezel.
Then pull the camera down and away from the groove on
the underside of the top part of the bezel.

MOUNTING THE GRATICULE FLASH UNIT

Refer to Component Removal and Replacement, in the
Maintenance section.

STORING THE CAMERA

To prevent chemical or corrosion damage when storing
the camera for long periods of time, clean the proces-
sing rollers and remove the batteries and film. Also to
keep dust from accumulating in or on the camera, it
should be covered or stored in a relative dust free area.

PHOTOGRAPHIC TECHNIQUES

Film Selection

The C-5A is designed for use with Type 107, ASA 3000
speed film. Other film types will fit in the C-5A; how-
ever, their slower ASA ratings would require the con-
stant use of the bulb (B) or time (T) shutter modes
when photographing average brightness displays.

Print Contrast

A slightly longer development time generally provides
greater print contrast. Shorter development times de-
crease print contrast, but may improve waveform de-
tails not otherwise visible.

Film Storage

Refer to the manufacturers instruction sheet for infor-
mation on film storage.

. '



Section 3—C-5A Camera

THEORY OF OPERATION

This section of the manual contains a description of the electronic circuitry used in the Graticule Flash Unit.

Each cir-

cuit is described using the schematic diagram in Fig. 7-2 located on a pullout page at the rear of the manual.

The Graticule Flash Unit circuitry is contained on one printed-circuit board and has four main circuit functions—Converter,

Charging and Intensity Control, Ready Indicator, and Trigger.

CONVERTER

Transistor Q14 and transformer T20 form a blocking os-
cillator that operates as a flyback type of dc-to-dc conver-
ter. From a three-volt battery supply, the converter pro-
duces a charging voltage of up to 500 volts.

When power is applied to the flash unit, Q14 is biased on

by R17 and the resistor network R12, R14, R15 and R16.

Current flow through pins 1 and 6 of T20 creates a mag-
netic field, which induces a positive feedback voltage
through pin 2 to Q14. Current through Q14 continues
to increase until the core of T20 saturates. At that point,
the feedback voltage ceases. Current through Q14 starts
to decrease and the magnetic field of T20 begins to col-
lapse. As the field collapses, a negative-feedback voltage
at pin 2 of T20 turns off Q14. When Q14 turns off, a
high flyback voltage is induced in all windings of T20.
High voltage at pin 7 is rectified by CR22 for the charg-
ing circuit, and at pin 1 by CR12 for the Intensity Con-
trol circuit. To protect Q14, high voltage at pin 2 is
shunted to ground by CR14.

The blocking-oscillator cycle of the converter is repeated
until stopped by the Intensity Control circuit. Once
stopped, the cycle starts again only when a charge vol-
tage is needed (after a flash, or when needed by the In-
tensity Control circuit).

With power applied, C30 charges to the supply voltage
through R25 and R30. This charge is used later in trig-
gering the flash. Charging current through R25 causes a
negative gate voltage on Q25, which has no effect.

CHARGING AND INTENSITY CONTROL

The high voltage rectified by CR22 charges C23 and C26.
The charge level on C26 (between 250 and 450 volts)
determines the flash intensity of V25. This level is de-
termined by the length of time the Converter operates
and is controlled by the Intensity Control circuit.

REV. B, JUNE, 1976

As the high voltage, rectified by CR12 charges C12, a vol-
tage begins to build up across R15 and appears at pin 4 of
U10A. When the voltage at pin 4 equals the voltage at

pin 5, which is set by CR9 to about 0.6 vo|ts, UT0A con-
ducts. This effectively grounds the base of Q14, turning

it off. With Q14 off, C12 discharges a small amount and
Q14 turns on again. This cycle continually repeats, which
maintains a constant charge on C12 until the unit is trig-
gered. Capacitors C12 and C26 are charged proportionally;
therefore, any control of C12 changes the charge on C26.
The maximum charging voltage for C26 is limited to about
475 volts by the setting of R15. When R15 is set, R12 can
adjust the charge voltage on C26 between about 250 and
475 volts.

READY INDICATOR

The Ready Indicator consists of an astable multivibrator
U10B and light-emitting diode CR10. The circuit operates
on the same voltage levels as the Intensity Control circuit;
therefore, it indicates when the flash unit is ready for oper-
ation.

When power is applied, there is no voltage on pin 7 of U10B,
and pin 6 is held to about +0.6 volts by CR9. This turns on

U10B, which effectively grounds its output and turns on the
LED CR10.

As C12 charges, the voltage on pin 7 reaches, or exceeds,
the voltage on pin 6, which turns off UT0B. With U10B
off, its output equals the supply voltage and CR10 turns
off. Capacitor C3 starts to charge toward the supply vol-
tage, and its charging current through R3 holds the vol-
tage at pin 7 higher than pin 6. This keeps U10B off and
CR10 off. As C3 becomes charged, current through R3
decreases and the voltage at pin 7 falls below pin 6. This
causes U10B and CR10 to turn on again. With U10B on,
C3 discharges through R3. When C3 is discharged (deter-
mined by the time constant of C3 and R3) the cycle re-
peats.



Theory of Operation—C-5A Camera

Cycling of U10B and CR10 occurs only when the voltages
on pins 6 and 7 are equal, or pin 7 is slightly higher. The
cycling rate is set by C3 and R3 to about 1 cycle every four
seconds. Since the cycling condition exists only when C12
and C26 are fully charged, the blinking LED indicates a
ready condition.

TRIGGER

Assume that C23 and C26 are charged to the charging vol-
tage, C30 is charged to the supply voltage (battery), and
the LED is blinking to indicate that the flash unit is ready
to operate.

3-2

When the shutter is actuated, a short circuit is applied across
the shutter-sync terminals. This causes C30 to discharge
through R25, which applies a positive gate to Q25. This
gate turns on Q25, which discharges C23 through the pri-
mary of T25, a high-turns-ratio transformer. The output

of T25 is a 4 to 6 kilovolt pulse, which triggers V25. This
causes C26 to discharge through V25 creating a flash.

Capacitors C12, C23, and C26 discharge during the flash
time, which readies the unit for recharging. As soon as

the momentary short circuit across the shutter sync termin-
als is removed and the flash is terminated, C30 begins to
recharge through R25.

As a safety factor, whenever the unit is turned off, S15
connects R22, across C26 to discharge any potential that
may be on C26.




Section 4—C-5A Camera

MAINTENANCE

Maintenance instructions for the Graticule Flash unit are intended for use by qualified personnel only. To
avoid electric shock do not attempt any servicing on the Graticule Flash Unit unless qualified.

GENERAL CARE OF THE CAMERA SYSTEM Camera Back

Clean the stainless steel processing rollers whenever they
The C-5A Camera and Graticule Flash Unit are designed have film developing solution on them. Use a damp cloth.
to provide long, trouble-free service if given the same care Instructions for removing the rollers are inside the camera
as other precision optical devices. The various mechan- back door. If these instructions are missing or worn, the
isms should be handled with care to prevent damage. rollers can be removed by lifting the rear of the roller as-

sembly (end farthest from rollers) up and out of the cam-
era back. To replace the assembly, set the rollers down

CLEANING into the camera back. Then gently push the rear of the
roller assembly down into the camera back until the small
Lens plastic retaining latch on the roller assembly catches and
When cleaning the lens, be careful not to scratch it. Re- holds the rollers in place.

move loose dust with a soft camel-hair brush. Use a
high-quality lens tissue to remove fingerprints and other

smudges.
CAUTION %

DO NOT attempt to disassemble the lens as- Molded Plastic Surfaces

sembly. It is adjusted and sealed at the fac- Clean the plastic surfaces with a cloth or swab dampened
tory and should not collect dust internally. with warm water, and if necessary a mild soap solution.
If the lens is disassembled and then reassem-

bled, the magnification factor may be altered.
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CORRECTIVE MAINTENANCE

TEKTRONIX FIELD SERVICE

Tektronix, Inc. maintains repair and recalibration facilities
at its local Field Service Centers and the Factory Service
Center. For further information or assistance contact your
local Tektronix Field Office, or representative.

OBTAINING REPLACEMENT PARTS

Standard Parts

All electrical and mechanical part replacements can be
obtained through your local Tektronix Field Office or
representative. However, many of the standard elec-
tronic components can be obtained locally in less time
than is required to order them from Tektronix, Inc.
Before purchasing or ordering replacement parts, check
the parts list for value, tolerance, rating, and description.

Special Parts

In addition to the standard electronic components, some
special components are used. These components are man-
ufactured or selected by Tektronix, Inc. to meet specific
performance requirements, or are manufactured for Tek-
tronix, Inc. in accordance with our specifications. These
special components are indicated in the parts list by the
Tektronix, Inc. manufacturer code (80009) listed in the
Mfr. Code column. Most of the mechanical parts used
in this instrument, except miscellaneous hardware, have
been manufactured by Tektronix, Inc. Order all special
parts directly from your local Tektronix Field Office or
representative.

Ordering Parts

When ordering replacement parts from Tektronix, Inc.,
it is imperative that all of the following information be
included in the order to ensure receiving the proper parts.

1. Instrument type (include mod or option
numbers).

2. Instrument serial number.

3. The complete description line from the parts

list (Circuit No., Tektronix Part No., Serial/Model
No., etc).

ADJUSTMENT OF GRATICULE
FLASH UNIT CHARGING VOLTAGE

The Graticule Flash Unit charging voltage is set at the
factory and should not need to be reset unless the unit
has been repaired. This adjustment requires a high re-
sistance dc voltmeter (e.g., Triplett 630-NA). To adjust
the charging voltage, proceed as follows:

1. Remove the Flash circuit board (see procedure under
Component Removal and Replacement in this section).

Potentially dangerous high voltages exist on
the Flash circuit board when it is operating.
DO NOT touch any components when mak-
ing adjustments.

2. Connect a high resistance dc voltmeter across C26
(observe meter polarity) and set meter for at least a 500
V dc reading.

3. Set R15, Voltage Set, fully counterclockwise and
R12, FLASH INTENSITY, fully clockwise.

4, Connect the battery and turn the unit on.

5. Adjust R15, Voltage Set, for a +450 V dc reading on
the voltmeter.

6. Momentarily short circuit the shutter sync terminal
to cause the unit to flash.

7. Check that the voltage recharges to +450 V dc.

8. Turn the unit off, disconnect the battery, and rein-
stall the Flash circuit board.

COMPONENT REMOVAL AND REPLACEMENT

When removing, replacing, disassembling, or reassembling
components, refer to the Exploded View drawing in the
Replaceable Mechanical Parts section. Mechanical dis-
assembly requires a small cross-point type screwdriver
with about a six-inch shank and a #1 point.
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Camera Sections

REMOVAL. To remove the camera sections, proceed as
follows:

1. Set the camera on its back with the mounting-adapter
opening facing upward.

2. Unplug the battery-shutter sync plug (visible inside the

camera).
CAUTION

After removing the screws in the next step,
there is nothing holding the camera sections
together. Be careful that the sections do not
fall and become damaged.

3. Remove the four screws holding the camera sections
together (located inside the camera mounting adapter).

4. Each section may now be lifted up and away from the
camera.

REPLACEMENT. To replace the camera sections, reverse
the order of the removal instructions.

Batteries

The batteries are mounted on the lens-shutter housing and
are replaced as follows:

1. Perform steps 1, 2, and 3 of the Camera Sections dis-
assembly procedure.

2. Lift the camera mounting adapter off the camera and
lay it aside.

3. If the batteries are exposed, go to the next step. If
not, lift the magnification spacer off the camera and lay it
aside.

4. Replace the batteries.

5. Reassemble the camera sections in the reverse order of
removal and replace the four screws that hold the sections

together.

6. Plugin the battery-shutter sync plug.

Graticule Flash Unit

REMOVAL. To remove the Graticule Flash Unit, proceed
as follows:

1. Hold the camera with the mounting adapter opening
facing upward.

@
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2. Unplug the battery-shutter sync plug (visible inside the
camera).

3. Set the camera on its bottom in the same position as
when mounted for photographs.

CAUTION %

After removing the screws in the next step,
the Graticule Flash Unit can fall free. There-
fore, while removing the screws, support the
flash unit with your hand.

4. Remove the three screws from the top front part of the
camera-mounting adapter (part closest to the opening).

5. Remove the Graticule Flash Unit by letting the front
part (where screws were inserted) drop down inside the
mounting adapter, and as the top clears the adapter, pull
the unit out through the adapter’s front opening.

REPLACEMENT. To replace the Graticule Flash Unit, pro-
ceed as follows:

1. Set the Graticule Flash Unit (crt viewing door end first)
into the camera-mounting adapter’s front opening.

2. Tilt the rear of the flash unit up (crt viewing door end),
and set its lip onto the adapter’s top opening. Then push
the flash unit up into the opening.

3. Install the three holding screws.

4. Plug in the battery-shutter sync plug.

Flash Circuit Board

REMOVAL. To remove the Flash circuit board, proceed
as follows:

1. Set the camera on its bottom (same position as mounted
for photographs).

2. Unplug the battery-shutter sync plug (visible inside cam-
era).

3. Pull off the FLASH INTENSITY knob.

E CAUTION
After removing the screws in the next step,
the circuit board can fall free. Therefore,
support it with your hand when removing
the screws.
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4. Remove the four screws on the top of the flash unit.

5. Remove the circuit board by letting the end opposite
the FLASH INTENSITY control drop down into your
hand. Then carefully pull the circuit board down and
out of the flash unit housing.

REPLACEMENT. To replace the Flash circuit board, pro-
ceed as follows:

1. Set the circuit board into the camera-mounting adapter
front opening (controls end first).

2. Tilt the controls end of the circuit board up and guide
it into the holes in the flash unit housing.

3. Push the circuit board up into the flash unit housing
and install the four holding screws.

4. Push the FLASH INTENSITY knob onto the control
shaft.

5. Plug in the battery-shutter sync plug.

TROUBLESHOOTING

Potentially dangerous high voltages exist on
the Flash circuit board when it is operating.
DO NOT touch components while trouble-
shooting.

Troubleshooting Aids

TROUBLESHOOTING CHART. Fig. 7-1 (located on the
pullout page at the rear of the manual) is a guide for locat-
ing a defective circuit or part. If only a defective circuit

is located, the trouble may be further pinpointed with vol-
tage and waveform measurements shown on the schematic.

SCHEMATIC DIAGRAM. A complete circuit diagram is
contained in Fig. 7-2 on the pullout page at the rear of
the manual.

Troubleshooting Equipment

The following equipment should be sufficient for trouble-
shooting:

1. Multimeter
DESCRIPTION: 20,000 ohms per volt; dc range to
at least 550 V; resistance measure-
ment to at least five megohms.

EXAMPLE: Triplett Model 630-NA or Simpson
Model 262.

2. General Purpose Oscilloscope
DESCRIPTION: Bandwidth and Time Base to dis- ‘
play a 10 kHz to 30 kHz waveform.

EXAMPLE: Tektronix T900-Series or 200-
Series.

REPACKAGING FOR SHIPMENT

If the camera system is to be shipped to a Tektronix Service
Center for service or repair, attach a tag showing: owner
(with address) and the name of an individual at your firm
that can be contacted, complete instrument serial number
and a description of the service required.

Save and re-use the package in which your instrument was
shipped. If the original packaging is unfit for use or not
available, repackage the instrument as follows:

1. Obtain a corrugated cardboard carton having inside
dimensions of no less than six inches more than the instru-
ment dimensions; this will allow for cushioning. Refer to
Table 4-1 for carton test strength requirements.

TABLE 4-1
Shipping Carton Test Strength
Gross Weight Carton Test Strength
0-4.5 kg (0-10 Ibs) 90 kg (200 Ibs)
4.5-13.5 kg (10-30 Ibs) 124 kg (275 Ibs)
13.5-54 kg (30-120 Ibs) 169 kg (375 Ibs)
54-63 kg (120-140 Ibs) 225 kg (500 Ibs)
63-72 kg (140-160 Ibs) 270 kg (600 Ibs)

2. Surround the instrument with polyethylene sheeting
to protect the finish of the instrument.

3. Cushion the instrument on all sides by tightly packing
dunnage or urethane foam between carton and instrument,
allowing three inches on all sides.

4. Seal carton with shipping tape or industrial stapler. 0
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