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C-5C Camera 

OPERATORS SAFETY SUMMARY 

The general safety information in this summary is for both operating personnel and servicing personnel. Specific warnings 

and cautions will be found throughout the manual where they apply and do not appear in this summary. 

TERMS 

In This Manual 

CAUTION statements identify conditions or practices that could result in damage to the equipment or other property. 

WARNING statements identify conditions or practices that could result in personal injury or loss of life. 

As Marked on Equipment 

CAUTION indicates either a personal injury hazard not immediately accessible as you read the marking or a hazard to 

property, including the equipment itself. 

PRECAUTIONS 

Do Not Operate in Explosive Atmospheres 

To avoid explosion, do not operate this product in an atmosphere of explosive gases unless it has been specifically certified 

for such operation. 

Do Not Remove Covers or Panels 

To avoid personal injury, do not remove the product covers or panels. Do not operate the product without the covers and 

panels properly installed.
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SERVICING SAFETY SUMMARY 

FOR QUALIFIED SERVICE PERSONNEL ONLY 

Refer also to the preceding Operators Safety Summary 

Do Not Service Alone 

Do not perform internal service or adjustment of this product unless another person capable of rendering first aid and 
resuscitation is present. 

Use Care When Servicing With Power On 

Dangerous voltages exist at several points in this product. To avoid personal injury, do not touch exposed connections and 
components while power is on. 

Disconnect power before removing protective panels, replacing components, or soldering.
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Section 1—C-5C Camera 

GENERAL INFORMATION 

INTRODUCTION 

The TEKTRONIX C-5C is a lightweight, general-purpose camera with a Polaroid-type CB101 back. It features a battery- 

operated electronic shutter with fixed focus and an f/16 aperture opening. The camera can be mounted on most models of 
Tektronix oscilloscopes and small monitors. An interchangeable lens-shutter assembly and spacer section provide an object- 
to-image ratio (magnification factor) of either 1:0.67 or |1:0.85. With these ratios, photographs taken on instruments with 

either an 8- by 10-centimeter or 9.8- by 12.2-centimeter display cover the usable area of the film surface. The camera‘s major 
sections are high-impact resistant, injection-molded plastic. 

The standard C-5C Camera is shipped with an adapter hood that permits mounting directly to a TEKTRONIX 577, 
600-series, 1420-series and 5100-series instrument. Attached on top of the adapter hood is the battery-operated Graticule 
Flash Unit. A viewing door which can be opened to observe the instrument crt without removing the camera is also provided. 
A listing of other camera adapters and equipment for which they are used is found in the Options section of this manual and 

in the Accessories listing at the end of the Replaceable Mechanical Parts list. 

SPECIFICATION 

The optical characteristics presented in Table 1-1 are valid only if the camera is operating at an ambient temperature 
between 0° and +50° C (+32° and +122° F). Electrical characteristics listed in Table 1-2 are valid when the camera has been 

adjusted within an ambient temperature between +20° and +25° C (+68° and +77° F) for at least 10 minutes. Power 
requirements, environmental characteristics, and physical characteristics of the camera are listed in Tables 1-3, 1-4, and 1-5 
respectively. 

Table 1-1 

Optical Characteristics 

Characteristics Performance Requirements Supplemental Information 

Relative Aperature Fixed at f/16. 

Focal Length 58 mm nominal. 

Object-to-Image Ratio (Magnification 1:0.67 or 1:0.85 within +5%. Changeable by repositioning the lens- 
Factor) shutter assembly in one of two possible 

positions. 

Geometric Distortion +1% or less. 

Resolving Power At least 6 lines/mm at center. 

At least 3 lines/mm at corner. 
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Table 1-2 

Electrical Characteristics 

Characteristics Performance Requirements Supplemental Information 

Timed Shutter Mode Shutter speed continuously variable from 

0.1 through 5 seconds +20%. 

Minimum Time Interval 0.1 second +20%. Minimum shutter time interval must 

have been adjusted to 0.1 second with 

the camera at ambient temperature 

between +20 to +25° C for at least 10 

minutes. 

Open Shutter Mode Shutter opens on actuation and closes 

on actuation at any time interval greater 

than 0.1 second. 

Graticule Flash Unit 

Recycle Time 2 seconds nominal. 

Energy Input Adjustable from 0.04 to 0.2 joules. 

Ol 

u 

U 

Table 1-3 U 

Power Requirements | 

Characteristics Performance Requirements Supplemental Information 

Batteries Tektronix does not provide batteries | 

with the camera. 
Size AA. 

Type Alkaline. | 

Number of Cells 4. 

Nominal Cell Voltage 1.5V. i 

o. 
U 

1-2 @
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Table 1-4 

Environmental Characteristics 

Characteristics Description 

Temperature 

Operating 0° to +50° C (+32° to +122° F). 

Nonoperating —55° to +75° C (67° to +167° F) with film and batteries removed. 

Humidity 

Operating 0 to 75 % relative humidity at +50° C (122° F). 

Altitude 

Operating 4,500 m (15,000 ft). 

Nonoperating 15,000 m (50,000 ft). 

Vibration 15 minutes along each of the three major axes at a total displacement of 0.025 inch 

p-p with frequency varied from 10 to 55 to 10 Hz in one-minute sweeps. Held for 

10 minutes at each resonant point, or if none, at 55 Hz. 

‘eo Shock Three shocks at 50 g, one-half sine, 10 milliseconds duration in each direction along 

each major axis. Total of 18 shocks. 

Transportation Qualifies under National Safe Transit Committee Pre-Shipment Test Procedures 

1A-B-1 and 2. 

Table 1-5 

Physical Characteristics 

Characteristics Description 

Camera with Graticule Flash Unit 

Weight 1.1 kg (2.5 Ib). 

Length, Width, and Height See Figure 1-1. 
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Figure 1-1. Dimensional drawing. 



operating information. 

repackaging instructions. 

Refer to Figure 2-1 for location of camera and flash unit 
controls. 

Shutter Switch—Actuates the camera shutter and 

Graticule Flash Unit when manually operated. This 

switch has two positions, TIMED SHUTTER and 

OPEN SHUTTER. 

TIMED SHUTTER—When the switch is pushed to 

the TIMED SHUTTER position, shutter speed is 

automatically controlled by the camera’s variable 

timing circuitry. 

OPEN SHUTTER—When the switch is pushed to 

the OPEN SHUTTER position, the shutter opens 

and remains open until the switch is manually 

returned to its center position. 

Section 2—C-5C Camera 

OPERATING INSTRUCTIONS 

This section of the manual is intended to familiarize the operator with use of the C-5C Camera to record crt traces. 

Included is a description of controls, information for installing batteries, mounting the camera to the instrument, focusing 

instructions, film loading and developing information, photographic techniques, film selection criteria, and additional useful 

The C-5C Camera is shipped in a carton along with its standard accessories. At installation time, save the shipping carton 
and packaging materials for reuse should reshipment become necessary. Refer to the end of the Maintenance section for 

DESCRIPTION OF CONTROLS 

(2) Shutter Speed Control—Determines the time period 

that the shutter remains open to admit light for 

exposing film when the shutter switch is pushed to 

the TIMED SHUTTER position. It is continuously 

variable from approximately 0.1 through 5 seconds. 

Viewing Door—Opens to permit direct viewing of the 

crt display. 

FLASH Switch—Turns the Graticule Flash Unit on 

and off. 

Ready Indicator—Blinks when the Graticule Flash 

“Unit is ready for operation. When the indicator is 

continuously illuminated, the Graticule Flash Unit is 

in the recharging condition. 

FLASH INTENSITY Control—Varies the intensity of 

the flash tube light. 

2-1
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- 2824-03 

Figure 2-1. Camera controls. 
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PREPARATI 

INSTALLING THE BATTERIES 

NOTE 

Tektronix does not provide batteries for the C-5C 

Camera. Alkaline type, size AA power cells or equiva- 

lent should be used. 

Four 1.5-volt batteries, providing a total output of 6 

volts, are required to operate the shutter and Graticule 

Flash Unit. The batteries are inserted into the battery 

Operating Instructions—C-5C Camera 

ON FOR USE 

holder located inside the camera frame. To remove and 

replace the batteries and battery holder, use the following 

procedure and refer to Figure 2-2. 

1. Ensure that the shutter switch is in its center (off) 

position. 

2. Open the camera back by releasing the back door 

latch. 

3. Pull the battery holder away from the camera frame 

by separating the pressure-sensitive fasteners. 
ii
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Figure 2-2. Installing the batteries. 
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4. Unplug the battery shutter connector from the 

holder terminals, exercising care to prevent damage to 

wires or connector. 

5. To remove a battery from the battery holder, pry the 

positive-terminal end of the battery upward and away 

from the holder. The battery should then snap out of 

the holder. 

1. 

The Graticule Flash Unit has no operator-serviceable 

parts. 
personnel. 

Unplug the battery shutter connector from the 

battery holder terminals (located inside the camera 

frame; see Figure 2-2). 

Refer all servicing to qualified service 

Observe positive-negative polarities when inserting 

batteries into the battery holder. This information is 

imprinted in the battery slots of the holder. 

6. To replace a battery, position the flat end (negative 

terminal) against the spring in the battery holder. 

Push the battery towards the spring and downward 

into the holder. The battery should snap firmly into 

the slot. 

7. Securely snap the battery shutter connector onto the 

2. Unplug the Graticule Flash Unit connector from the 

shutter control board. Note which side the flag is 

located on the connector. 

3. Place the camera on its back with the adapter hood 

facing upward. 

CAUTION 

holder terminals. 

8. Position the battery holder against the camera frame, 

with the terminals facing downward. Push the 

fasteners together until the holder adheres to the 

camera frame. 

CHANGING THE MAGNIFICATION 
FACTOR 

The magnification factor is determined by the position 

ofa movable spacer in relation to the lens-shutter assembly. 

When the spacer is located between the camera back and 

lens-shutter assembly, the magnification factor is 1:0.85. 

When the spacer is located in front of the lens-shutter 

assembly, the magnification factor is 1:0.67. Your choice 

of magnification factor will depend on the size of the 

screen display. Table 2-1 lists the recommended magnifi- 

cation factor for common screen display sizes. To change 

the magnification factor, refer to Figure 2-3 and perform 

the following procedure. 

Table 2-1 

Recommended Magnification Factors 

Screen Display Magnification 

Size (cm) Factor Spacer Location 

8 X 10 0.85 Between camera 

frame and lens- 

shutter assembly. 

9.8 X 12.2 0.67 Between adapter 

hood and lens- 

shutter assembly. 

2-4 

When the four screws are removed in the next step, 

sections of the camera are unsecured. Careless 

handling could cause an assembly to fall free and be 

damaged. 

10. 

Remove the four screws and washers holding the 

camera sections together (located inside the adapter 

hood). 

Carefully lift the adapter hood off the camera. 

Carefully lift the lens-shutter assembly and spacer 

off the camera frame. 

Reassemble the lens-shutter assembly and spacer 

onto the camera frame to achieve the desired 

magnification factor (refer to Table 2-1). 

Carefully replace the adapter hood onto the camera 

and secure the assemblies with the four screws. 

Plug the Graticule Flash Unit connector onto the 

shutter control board, ensuring correct orientation 

of the connector flag. 

Snap the battery connector onto the battery holder 

terminals.
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MOUNTING THE CAMERA 

Mounting the Standard C-5C Camera 

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. 

To mount the camera, set the inside front lip of the 

camera adapter hood 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 

camera 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 C-5C Camera Option 1 and Option 2 

The mounting procedures for Option 1 and Option 2 are 

identical to the standard C-5C Camera. 

Mounting the C-5C Camera Option 3 

To mount the Option 3 camera, set the top lip of the 

adapter hood up into the groove located on the underside 

of the top part of the oscilloscope bezel. Then, let the 

adapter hood swing down into the bezel. When the bottom 

part of the hood touches the instrument, let the adapter 

drop vertically down into the small notch in the upper side 

of the bottom part of the bezel. Ensure that the adapter is 

on the right side of the guide that protrudes out of the 

front panel. 

To remove the camera, lift the adapter hood up until 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. 

2-6 

INSTALLING PACK FILM 

The following procedure, when used with Figure 2-4, 

describes how to install pack film in the camera. 

1. Release the camera door latch and open the film 

door. 

2. Remove the empty film container (if applicable) by 

lifting up on the pack film tab and pulling to the 

right. 

3. Clean the rollers if necessary. 

NOTE 

For the camera to operate properly, the processing 

rollers in the film back must be clean. Check these 

rollers each time film is inserted. Instructions for 

removal of the rollers are displayed inside the film 

door. The Maintenance section of this manual also 

contains roller removal instructions. 

4. Open the film box and carefully remove the foil- 

wrapped pack film. Retain the instruction sheet 

and print coater. 

5. Remove the film pack from the foil, handling the 

pack only by its edges. 

6. Insert the film pack into the film plane, pushing it to 

the left and down until it snaps into place. Ensure 

that the black paper leader is hanging over the right 

end of the camera back and that the numbered white 

tabs are not caught between the film pack and film 

plane. 

7. Close the film door, ensuring that the black paper 

leader and numbered white tabs are outside the door. 

Swing the door latch into place until it snaps into the 

locked position. 

8. Pull the black paper leader completely out. This will 

expose the first white film tab. The camera is now 

ready for taking the first picture. The numeral on 

each white film tab indicates the sequential number 

of the picture that is ready for exposure. 
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BLACK 
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LEADER 

(2825-07) 2824-05 

Figure 2-4. Installing the pack film. 

USING THE CAMERA 

GRATICULE FLASH UNIT graticule flash illumination is severely degraded when the 
flash unit is used with colored ert light filters. A clear filter 

WARNING may also provide improved photographic reproduction and 
contrast with reduced crt intensity settings. 

Under no circumstance should a test instrument be 

operated without a crt light filter when no other 

implosion shield is provided. Check the appropriate 

_ instrument manual for information relating to crt 

implosion. 

If your instrument was not provided with a clear light 

filter accessory, contact your local Tektronix representative 

or refer to your Tektronix Products Catalog. 

Before using the Graticule Flash Unit, remove any 
colored light filter from the front of the instrument crt and The following procedure describes how to operate the 
replace it with a clear light filter. The effectiveness of Graticule Flash Unit. 

@ 2-7 
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1. Set the FLASH INTENSITY control to midrange. 

Additional adjustment may be required to determine 

the optimum setting for graticule reproduction. 

2. Set the FLASH switch to ON and wait for the Ready 

indicator to begin blinking. 

NOTE 

lf the Ready indicator does not begin blinking within 

six to seven seconds, the batteries may be weak and 

may require replacement. If battery replacement does 

not restore normal operation, the Graticule Flash 

Unit may require repair. 

3. When the Ready indicator begins blinking, close the 

viewing door and actuate the camera shutter. 

4. Advance and develop the film. 

NOTE 

Failure to turn the Graticule Flash Unit off when not 

in use will shorten battery life due to circuit leakage 

current. 

5. Set the FLASH switch to OFF when finished taking 

pictures. 

DEVELOPING THE PACK FILM 

After a picture is taken, advance and develop each 

exposure as follows (see Figure 2-5): 

1. Pull the white tab completely out of the film back. A 

yellow tab with black arrows should appear. 

NOTE 

If the yellow tab does not appear after the white tab 

/s pulled, take the camera to a darkened area, open 

the film back, and carefully remove the yellow tab 

that failed to pop out. 

2. Smoothly pull the yellow tab completely out of the 

film back using one continuous motion. 

2-8 

NOTE 

Development time for Type 084 film is approxi- 

mately 15 seconds at an ambient temperature of 

70° F or above. A slightly longer development time 

generally provides greater print contrast. Shorter 

development time will decrease print contrast, but 

may improve photographed details not otherwise 

visible. Refer to a later paragraph on Film Selection 

and accompanying Table 2-2 for specifications on 

other films. 

3. Wait for the proper development time. Follow the 

directions contained in the film instruction sheet for 

proper development times under various conditions. 

Many developing solutions contain a caustic sub- 

stance 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 extremely careful to keep the solution 

away from your eyes and mouth. 

4. When the development time is up, carefully peel the 

print away from the negative. Do not allow the print 

to touch the damp negative after the two have been 

separated. 

5. Prints that require coating should be coated as soon 

as possible after separation 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. 

PICTURE TROUBLE 

No Image on Picture 

1. Use a slower shutter speed setting. 

2. Use a film with a higher ASA rating. 

Light Streaks on Picture 

1. If light leaks between the camera frame and spacer or 

the lens-shutter assembly, check that the various 

camera sections are properly secured. 

2. Rollers in the Polaroid camera back may be dirty. 

3. Polaroid film pack was handled too roughly during 

loading. 
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Figure 2-5. Developing the pack film. 

Table 2-2 

Commonly Used Polaroid Film for the C-5C Camera 

Development CRT Recording Uses 

ASA Time TV Type]! Scintilla- | Graphics 

Film Equivalent (Seconds Resolution (Gray | tion Type | Alpha- Single 

Type Speed at 75° F) Format (Line Pairs/mm) Characteristics Repetitive | Stored | Scale) Medical | Numeric Sweep 

611° 200 45 Positive Print 20 Low Contrast, wide gray scale x 

Positive Print 20-25 

665 75 30 Negative 160-180 Medium Contrast, wide gray scale x Xx x 

107 3,000 18 Positive Print 20 Medium Contrast X X Xx 

084° 3,000 15 Positive Print 20 Medium Contrast Xx x X X 

6672 3,000 30 Positive Print 16 Medium Contrast X Xx xX Xx 

108° 75 60 Positive Print 15-17 Color—Balanced for 5500° K xX xX 
668°: ° 75 60 Positive Print 15-17 Color—Balanced for Electronic Xx xX 

Flash 

®No coating required. 

b for h 

“Although the C-5C Camera lens is not achromatic, it will give satisfactory color results in most situations.



Operating Instructions—C-5C Camera 

Fogging on Picture 

1. Instrument scale illumination control may be set too 

high. 

2. Light-struck or bad film. 

3. Film was exposed to light during loading. 

Some Portions of Photographed Signal Appear 
Brighter Than Others 

Use an exposure time long enough to allow several 

sweeps to occur. 

FILM SELECTION 

For most crt trace-recording uses, Polaroid films are 

likely to be most convenient. They offer the advantages of 

development in seconds to a finished dry print with wide 

spectral response, good resolution, and high sensitivity. 

Several types of Polaroid film are available in packs. These 

pack films are 3 1/4 by 4 1/4 inches and provide an actual 

image size of 7.3 by 9.5 centimeters. Refer to Table 2-2 for 

the films most commonly used with the C-5C Camera. 

HELPFUL TECHNIQUES WITH FILM 

Making Notes 

NOTE 

Polaroid recommends that spray-on matte finishes 

not be used as a method of note marking on self- 

coating Polaroid film. 

Several types of spray-on matte finishes are available 

which will enable you to make pencil or pen notes directly 

on non-self-coating Polaroid prints only. They can be 

obtained from any art or photographic supply store. 

Another method of note marking on non-self-coating 

Polaroid prints is to use an ink eraser to rub the emulsion 

off the areas to be written on. A pen or pencil can then be 

used to write data on the print. 

For self-coating Polaroid prints, rub the emulsion off the 

areas to be written on with a damp cloth, being careful that 

the emulsion area removed is remote from the waveform 

area. 
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Still another method is to scratch the desired data onto 

the print with a sharp-pointed instrument. The data should 

be scratched onto the print before it is coated. If data is 

to be scratched onto a self-coating Polaroid print, it must 

be done within 10 to 15 seconds after the print is separated 

from the negative. 

Contrast 

For greater contrast on Polaroid prints, use slightly 

longer development time. A decrease in development time, 

on the other hand, will normally increase writing rate, 

consequently lowering print contrast. Shorter development 

time sometimes will bring out waveform details not other- 

wise visible. 

Continuous Tone (Gray Scale) Display 

Photographing a continuous tone (gray scale) display 

requires a technique different from that used for trace 

recording. In trace recording, it is necessary to record two 

levels of intensity—white for trace and graticule, black or 

gray for the background. In gray scale photography, it is 

important to record a whole range of tones that may be 

only slightly different from one another. 

A common problem when taking photographs of a 

continuous tone display is that the print develops with a 

loss of detail in the dark and light areas. A contributing 

factor relates to the difference between the human eye and 

film print reproduction. The eye is extremely sensitive with 

a wide dynamic range that accommodates (within one 

scene) brightness intensity ranges approaching 1000:1. 

Polaroid Type 084 and 667 films have a usable range of 

approximately 15:1. Polaroid Type 611 has a wide bright- 

ness intensity range and is recommended for gray scale 

photography. 

There is quality gray scale tonal rendition when the film 

print renders information in both the darkest and lightest 

area of display presentation. Crt photography allows 

adjustment of camera shutter speed and instrument 

contrast to produce an acceptable photograph. Adjusting 

the instrument so that the display appears low in contrast 

(washed out) will merge the brightness (light intensity) of 

the display for better film reproduction. This adjustment 

compresses the display brightness within the recordable 

range of the film. Generally, this process will require 

experimentation to produce satisfactory results. 



WARNING 

THE FOLLOWING SERVICING INSTRUCTIONS ARE 

FOR USE BY QUALIFIED PERSONNEL ONLY. TO 

AVOID PERSONAL INJURY, DO NOT PERFORM ANY 

SERVICING OTHER THAN THAT CONTAINED IN 

OPERATING INSTRUCTIONS UNLESS YOU ARE 

QUALIFIED TO DO SO. 
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Section 3—C-5C Camera 

THEORY OF OPERATION 

This section of the manual contains a functional description of the circuitry used in the C-5C Camera. The standard 
camera contains two circuit boards, the shutter control board and graticule flash board. Schematic diagrams provided in the 
Diagrams section of this manual are keyed to each circuit board description by numbered diamond symbols. A functional 
block diagram for each circuit board is also provided in this section. For optimum understanding of the circuit being 
discussed, refer to both the appropriate schematic diagram and functional block diagram. 

SHUTTER CONTROL BOARD <» Shutter Circuit 
Integrated circuit U1277 is a dual, retriggerable- 

The shutter control board contains timing circuitry to resettable, monostable multivibrator. When triggered, each 
operate the camera shutter and provides an X-Sync com- section produces an output pulse whose width is deter- 
mand for the Graticule Flash Unit. The functional block mined by its respective timing circuit. Shutter Timing 
diagram for this board is shown in Figure 3-1. circuit U1277A controls the time that the shutter remains 
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Figure 3-1. Shutter block diagram. 
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