
FACTORY CALIBRATION PROCEDURE

General ,

Equipment required

Factory test limits

Factory calibration procedure mo Nh Fe
INTRODUCTION:

This is the guide for calibrating brand-new

instruments, it therefore, calls out many

procedures and adjustments that are rarely

required for subsequent recalibration. This

procedure ts company confidential. In this

procedure, all front panel control labels or

Tektronix equipment names are in capital

letters (VOLTS/DIV, etc.) internal adjust-

ment labels are capitalized only (Gain Adj,

etc.).

FACTORY TEST LIMITS:

Tek form number:

0-280

May 1966

For all serial

numbers.

Supersedes

August 1962

We initially calibrate the instrument to Factory Test Limits. These

limits are often more stringent than advertised performance requirements.

This helps insure that the instrument will meet advertised requirements

after shipment, allows for inaccuracies of test equipment used, and

may allow for changes in environmental conditions.

QUALIFICATION:

Factory test limits are qualified by the conditions specified in the

main body of the calibration procedure. The numbers and letters to the

left of the limits correspond to the factory calibration procedure steps

where the check or adjustment is made. Instruments may not meet factory

test limits if calibration or check-out methods and test equipment differ

substantially from those in this procedure.

ABBREVIATIONS :

Abbreviations in this procedure will be found listed in TEKTRONIX

STANDARD A-100.

CHANGE INFORMATION: .

This procedure has been prepared by Product Manufacturing Staff Engineer-
ing. For information on changes that have been made to this procedure, ©

to make suggestions for changing this procedure, or to order additional

‘oe please contact PMSE, 47-261.

PMSE COMPANY CONFIDENTIAL



EQUIPMENT REQUIRED:

The following equipment is necessary to complete this procedure:

TEKTRONIX Test Equipment

TYPE 530 series OSCILLOSCOPE

TYPE B PLUG-IN UNIT

TYPE 184 TIME MARK GENERATOR

TYPE 106 SQUARE WAVE GENERATOR

TYPE 190B (modified 067-0041-00)Pe Pee
Test Fixtures and Accessories

P6028 1X Probe (010-0074-00)

P6006 10X Probe (010-0127-00)

UHF male to 2 female T connector (103-0026-00)

UHF 502 Termination (011-0045-00)

UHF 502 cables (012-0001-00)

47pF Input Capacitance Standardizer with UHF connectors

(011-0022-00)

Dual Input Coupler (067-0525-00)

Patch cords with banana connectors (012-0054-00)

STANDARD AMPLITUDE CALIBRATOR (SAC) (067-—0052-00)

Line Voltage Control Unit (TU-76 or equivalent)

SINE WAVE GENERATOR 1 Hz to 1 MHz (067-0542-99)

TYPE 503 Input Selector Switch

PORE er oo
a

Other EquipmentQ

20,0002/V Multimeter (Simpson 262 or equivalent)

(067-0045-00)

* This equipment must be traceable to NBS for instrument certification.

Substitute test equipment may be used. The Plant Staff Engineer must
approve any substitutions. All equipment listed must perform within

its manufacturer's specifications, unless otherwise stated.

It is assumed that all equipment is provided with BNC connectors; if

equipment used has other than BNC connectors, adapters, not listed,

may be needed.

© , 1966 TEKTRONIX, INC., P. 0. Box 500
BEAVERTON, OREGON. All rights reserved.
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FACTORY TEST LIMITS

QUALIFICATION

Factory test limits are qualified by the

conditions specified in the main body of

the calibration procedure. The numbers

and letters to the left of the limits

correspond to the factory calibration

procedure steps where the check or

adjustment is made. Instruments may

not meet factory test limits if

calibration or checkout methods and test

equipment differ substantially from

those in this procedure.

1. PRELIMINARY INSPECTION

2. PRESETS

3. POWER SUPPLY

Max ripple (P to P mv)

Supply Tolerance 117 VAC 105-125 VAC

+250 +5% 25 (20,30kHz) 50

+100 £5% 10 (5, 30 kHz) 15

+12.6 +102% 10 (5, 30 kHz) 15

-100 +27 10 (5, 30 kHz) 15

-3kV 5% no ripple check

4, CRT

b. Focus: resolve 10 markers/cm

on Vertical Geometry: Imm, max

d. Horizontal Geometry: Imm, max

5. PRELIMINARY MAGNIFIER REGISTRATION

b. swp Mag Regis:

between Xl and X50

C. Horizontal Drift: 4mm, max

6. DC BALANCE

b. Coarse DC Bal:

trace with DC BAL at midr.

C. VARIABLE DC BAL: lcm max trace shift

May 1966

adjusted for registration

adjusted for a centered
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10.

ll.

Jitter:

GAIN

-2V Gain: +224

VARIABLE ratio:

imV Gain: +22 |

Compression and Expansion: <lmm

>2.5:1

DC COMMON MODE BALANCE

.2 VOLTS/CM Balance: <2.5mm

ImV/CM Balance: <8cm

-5 VOLTS/CM Balance: <2cm

5 VOLTS/CM Balance: <4mm

Position Range and Direction:

cw, position trace up and off screen

ccw, positions trace down and

off graticule

ATTENUATOR ACCURACY: +2%

HUM, NOISE AND MICROPHONICS

Hum and Noise: 1mm max vertical,

3mm max horizontal

Microphonics: .5cm with Thermal

shields, no ringing type

GRID CURRENT

lem max at ImV/cm

CALIBRATOR

500mV Calibrator: 500mV +27

5mV Calibrator: 5mV +22

Symmetry: 2:1, max

Frequency: 350 Hz +50% _

1.5cem max at X50 and ImV/cm

ATTENUATOR COMPENSATION

2%, max P to P aberration



14. HORIZONTAL AMPLIFIER 20.

Same test limits as for vertical amplifier © a.

(6-13 excluding 12).

* 15.

18.

ma. O

HORIZONTAL RANGE AND REGISTRATION

Swp Mag Regis: adjusted for

registration between Xl and X50.

b. Horizontal Drift: 4mm, max

Cc. Horizontal Range: first and last

time marks must be positionable

PHASING past graticule center

ImV/CM Phasing: 1° max at 450kc,

300kce and 50kc

.2 volts/CM Phasing: 1° * 21. MAGNIFIER

1mV/CM to .2. VOLTS/CM Phasing: 1° max

Magnified timing error: <54

COMMON MODE REJECTION RATIO

22. SWEEP JITTER

~2 VOLT/CM to 1mV/CM CMRR: 100:1

b. Sweep jitter: 2mm, max

BANDPASS

23. Z AXIS

Vertical: 450kHz, min

Horizontal: 450kc, min b. Z Axis Modulation: intensity

modulation with 10V

TRIGGERING

* 24, SAMPLED CHECKS

External HF Trigger: 0.5V @ 450kHz -5 VOLTS/CM to 20 VOLTS/CM CMRR: 30:1 min

Internal AC Trigger: 0.4cm .5 VOLTS/CM to 20 VOLTS/CM Phasing: 2°max

Internal DC Trigger: 0O.4cm +lmm

from graticule center with one setting

of LEVEL control THE END

External Trigger: 0.5V, + & - in AUTO

LEVEL Range: + & - lLOV

Line Trigger: slope of display

corresponds to setting of SLOPE switch

TIMING

Adjust 1mSEC/CM timing/Swp Length:

timing adjusted for 1 mark/cm +27,

Swp Length adjusted for 10.5cm

VARIABLE: 2.5: 1 min

Timing Ranges: Jlusec to .5 sec 424 * Indicates measurement characteristic;
1 sec to 5 sec #+2.57

503

test equipment used must be traceable

to NBS for instrument certification.

May 1966



CALIBRATION. NOTES

1. PRELIMINARY INSPECTION

a. Check for unsoldered joints, rosin joints,

lead dress and long leads. Check controls

for smooth mechanical operation and proper

indexing. Correct any defects found.

b. Cheek reststances to ground

check resistance

Supply point (approx)

117 VAC . T601 inf

pins 1,2,3 &4

+485V C612 5k

+250V L654 2k

+100V L664 2k

+12.3V L672 4Q

-100V L684 3k

-3000V V692 plate 5 meg

2. PRESETS

TYPE 503

FOCUS ccw

INTENSITY ccw

POWER AND SCALE ILLUM cew (off)

VERTICAL AND HORIZONTAL:

POSITION midr

SENSITIVITY .2 VOLTS /CM

VARIABLE sensitivity cw

DC BAL midr

+INPUT DC

-INPUT DC

TRIGGER:

SLOPE +

COUPLING AC

SOURCE INT

LEVEL 9 o'clock

SWEEP TIME/CM 1mSEC

VARIABLE SWEEP TIME/CM cw

HORIZONTAL DISPLAY SWEEP NORMAL

All internal adjustments midr

Leave controls and adjustments, for any

step, as they were in the step preceding,

unless noted otherwise.

May 1966 503



3.

CALIBRATION.

POWER SUPPLY

As Setup

Connect the TYPE 503 to variable line

voltage source, set line voltage to 11/

VAC and turn POWER ON.

b. Adjust -100 VOLTS | 42%

Connect a multimeter to the -100V supply

and adjust -100V adj (R641) for a -100V

reading.

NOTES

ec. Check Low Voltage Supplies -c. Measure 30 kHz ripple near

Connect the multimeter and a 1X probe from

the test scope to the various test points

listed below and check power supply ripple,

regulation and tolerance. Change the

test scope VOLTS/CM and TIME/CM as

necessary to measure power supply ripple.

Check ripple and regulation while varying

the line voltage between 105 VAC and 125

VAC.

Max ripple in P to P mV

117VAC 105-125VAC

Supply Test Point Tolerance 120Hz 30kHz 120Hz

+250 AUTO switch +12.5V (452%) 25 20 50

+100 R17 +.5V (25%) 10 5 15

$12.6 pin 4 V-334 +41.2V (410%) 10 5 15

-100 R1/ +2V (42%) 10 5 15

—3kV plate V692 +150V (+5%) No ripple check

The -100 volts may be varied +24 if

necessary to bring the other low

voltage supplies within tolerance.

Reset line voltage to 1l/ VAC.

CRT

A. setup

Change TRIGGER LEVEL to FREE RUN and use

INTENSITY, FOCUS and POSITION controls to

obtain a trace. Rotate CRT to position

trace parallel to graticule horizontal

line and tighten CRT in place.

Connect TYPE 184 to VERTICAL + INPUT and

apply Imsec and 100usec markers. Set

INTENSITY and TRIGGER LEVEL for usable

brightness, triggered display. Set VERTICAL

SENSITIVITY so TYPE 184 markers fill grati-

cule area vertically.

503

front panel to reduce pickup

from 30 kHz power oscillator.

May 1966



CALIBRATION. NOTES

4, (cont'd)

b. Check Focus

Focus display with FOCUS and Astigmatism

control (R864). Change SWEEP TIME/CM

and VARIABLE TIME/CM so TYPE 184 100usec

markers are lmm apart. Optimum focus ~~

must resolve individual markers in center

8.8cm. Remove 100usec markers.

@. Cheek Vertical Geometry: Imm, max

Change SWEEP TIME/CM and VARIABLE TIME/CM

to display one lmsec marker/cm. Change

VERTICAL SENSITIVITY so markers fill

vertical graticule area. Check geometry:

Imm max tilt to left or right of vertical

graticule lines anywhere within graticule

area.

d. Cheek Hortzontal Geometry: Imm, max

Remove markers by setting TYPE 503 +INPUT

to GND. Change TRIGGER LEVEL to FREE RUN

and use VERTICAL POSITION to move trace

over entire graticule area. View trace

bowing: lmm, max. Change +INPUT to DC

and change TRIGGER LEVEL for triggered

display.

5. PRELIMINARY MAGNIFIER REGISTRATION

a. setup

Change the TYPE 184 to 5msec markers.

Change VERTICAL SENSITIVITY for 3cm of 5msec

markers, SWEEP TIME/CM to 1mSEC and VARIABLE

SWEEP TIME/CM cw. Use HORIZONTAL POSITION

to position the middle marker to the center

graticule line. ,

b. Adjust Swp Mag Regis

Change HORIZONTAL DISPLAY to X50. Use

HORIZONTAL POSITION to recenter middle

marker to center graticule line. Change

HORIZONTAL DISPLAY back to X1 and adjust

Swp Mag Regis R339 to recenter middle

marker to center graticule line.

e@. Cheek Horizontal Drift: <4mm c. Xl magnification occurs

when HORIZONTAL DISPLAY is set

to SWEEP NORMAL or when it is

set between detents, such as

Change HORIZONTAL DISPLAY to Xl (between

X20 and X50). Check horizontal drift: 4mn,

max. Remove TYPE 184 time marks. Change

HORIZONTAL DISPLAY to SWEEP NORMAL and between X20 and X30.
TRIGGER LEVEL cw. Excessive drift: Select Q454 or

Q464 (vertical); Q354 or Q364

horizontal).
May 1966 503 ( ) 7



6.

CALIBRATION

DC BALANCE

/.

a. Setup

Change SENSITIVITY to .2 VOLTS/CM.

Rotate DC BAL from cw to ccw. Note the

positions of the trace at upper and lower

extremes. Set DC BAL to position the

trace halfway between the two extremes

(DC BAL electrical center).

b. Adjust Coarse DC BAL

Use POSITION to center trace. Change

SENSITIVITY to ImV/CM. Adjust Coarse

DC Bal R436) (R346) to recenter trace.

C. Cheek VARIABLE DC Balance: <loem

Rotate VARIABLE sensitivity back and forth

from cw to cew. Check trace shift: Ilcm,

max.

GAIN

a. Adjust .2V Gain: 42%

Change SENSITIVITY to .2 VOLTS/CM and

+INPUT to DC and -INPUT to GND. Apply 1V

from the STANDARD AMPLITUDE CALIBRATOR (SAC)

to the INPUT. Adjust .2V Gain Adj R478

(R378) for exactly 5cm deflection.

b. Cheek Vartable Ratto: >2.5:1

Rotate the VARIABLE control throughout

its range. Check for smooth operation.

The display amplitude must be 2cm or less

with the VARIABLE full ccw. Return the

VARIABLE to the calibrated detent.

C. Adjust ImV Gatn

Change SAC to 5mV and TYPE 503 SENSITIVITY

to Imv/CM. Adjust lmV Gain Adj R460 (R360)

for 5cm deflection.

Gain adjustments interact; check step a and

repeat as necessary. Remove the SAC.

503

NOTES

6. Steps 6 through 13 (except

step 12) are for both the

VERTICAL and HORIZONTAL amplifiers.

Circuit numbers for the hori-

zontal amplifier are in paren-

thesis following the numbers

for the vertical amplifier.

Perform all steps for the

VERTICAL and then repeat all

steps for the HORIZONTAL.

c. Excessive trace shift:

Select V474, V484 (vertical);

V374, V384 (horizontal).

May 1966



CALIBRATION. NOTES

7. (cont'd)

d. Cheek Compression and Expanston: <Imm

Change SENSITIVITY to .1 VOLTS/CM, - INPUT

to GND and +INPUT to DC. Apply .2V from

the SAC to +INPUT. Use POSITION to center

display. If necessary, adjust VARIABLE

for exactly 2cm of deflection. Use

POSITION to move top of display to top

graticule line. Note compression or

expansion. Use POSITION to move bottom

of display to bottom graticule line. Note

compression or expansion: Imm, max.

8. DC COMMON MODE BALANCE

a. Check .2 VOLTS/CM Balance:

<2. 5mm = 100:1 CMRR

Change the -INPUT to DC and connect the

SAC to the + and - INPUTS through a dual

input coupler. Change the SENSITIVITY to

.2 VOLTS/CM and the SAC to 5 VOLTS.

The trace separation, (ignore spikes) at

any point in the graticule area, must -

not exceed 2.5mm.

b. Cheek ImV/CM Balance: <8em = 125:1 CMRR

Change the SENSITIVITY to 1lmV/CM and the

SAC to 1 VOLT. The trace separation (ignore

spikes) must not exceed 8cm.

C. Cheek .5 VOLTS/CM Balance: <Zem = 50:1

Change the SENSITIVITY to .5 VOLTS/CM and

the SAC to 50 VOLTS. The trace separation

(ignore spikes) at any point in the grati-

cule area, must not exceed 2cm.

d. Cheek 5 VOLTS/CM Balance: <4mn = 50:1

Change the SENSITIVITY to 5 VOLTS/CM and

the SAC to 100 VOLTS. The trace separation

(ignore spikes) at any point in the grati-

cule area, must not exceed 4mm. Remove

the SAC signal from the INPUTS.

May 1966 503



CALIBRATION.

8. (cont'd)

e. Check Posttion Range and Direction

Rotate the VERTICAL POSITION full cw. The

trace must move up and out of graticule area.

Rotate the VERTICAL POSITION full ccw. The

trace must move down and off graticule area.

9, ATTENUATOR ACCURACY

Cheek attenuator accuracy: +2%

Connect the SAC to the +INPUT through a

dual input coupler to the + and —- INPUTS.

Check SENSITIVITY accuracy and VARIABLE range

on both + and - INPUTS as follows: (set

the INPUT not being checked to GND)

deflection (cm)

variable

SENSITIVITY SAC cw ccw

1mv/CM 5mV 5 +lmm 2cm max

2 10 5 1

5 20 4 x)

10 50 5 1

20 ~1V 5 1

50 2 4 8

1 VOLTS/CM a) 5 1

22 1 5 41

22 2. 4 8

1 5 5 1

2 10 5 1

5 20 4 8

10 50 5 1

20 100 5 1

Remove SAC.

10, HUM, NOISE AND MICROPHONICS

10

a. Cheek Hum and Notse Vertical: <1mm
Horizontal: <ésmm

Set - and + INPUTS to GND, SENSITIVITY to

ImV/CM and VARIABLE sensitivity cw. Use

POSITION to center trace. View hum and

noise: 1mm, max.

503

NOTES

9. The ImV and .2 VOLTS

positions may be readjusted

(within test limits) to bring

all other positions within

limits.

May 1966 _



CALIBRATION:

10. (cont'd)

b. Cheek mterophontes: no ringing type

Set the base of the micro-shock hammer on

the top, front, center of the scope and

check for microphonics. There must be

no ringing type. ,

11. GRID CURRENT

Check Grid Current: <lem

Use patch cords to ground + and - INPUTS.

Change + INPUT to AC. Check trace shift:

lem, max. Change -— INPUT to AC. Check

trace shift: lcm, max. Remove patch

cords.

12. CALIBRATOR

“May 1966

a. Adjust dmV Caltbrator: +2%

Change the SENSITIVITY to ImV/CM. Connect

the TYPE 503 5mV CAL OUT to the VERTICAL

+INPUT. Connect 5mV from the SAC to the

VERTICAL -INPUT. Adjust the Cal Adj (R880)

for zero error signal.

b. Cheek 500mV Caltbrator: +2%

Change the SENSITIVITY to .1 VOLTS/CM.

Connect the TYPE 503 500mV CAL OUT to the

+INPUT. Change the SAC to .5-VOLTS. The

error signal must not exceed Imn.

e. Check Caltbrator Symmetry: 2:1 max

Adjust the TRIGGER LEVEL for a stable

display. The symmetry of the calibrator

waveform must not exceed 2:1.

d. Cheek Caltbrator Frequency: 350 Hz +50%

Set the TYPE 503 TIME/CM to ImSEC. The

length of one cycle of calibrator signal

must be between 1.9 and 5.7cm (350 Hz

+50%).

503

NOTES

c. Poor symmetry: Select

R883 or B886 (calibrator

neons).

11



CALIBRATION. NOTES

12. (cont'd)

e. Check Jttter: 1.5cem

Change the HORIZONTAL DISPLAY to X50.

Observe the leading edge of the last

cycle of the calibrator waveform. There

must be no more than 1.5cm of horizontal

jitter. Remove the CAL OUT signal from

the +INPUT.

13. ATTENUATOR COMPENSATION

a. Setup

Change SENSITIVITY to .2 VOLTS/CM. Set

+INPUT to DC and -INPUT to GND. Connect 502

Termination to the TYPE 106 output and con-

nect a 50% cable to the 50 Termination.

Connect a 47pF input capacitance normali-

zer to end of 502 cable and connect to

TYPE 503 +INPUT. Set the TYPE 106 frequency

to 1kHz and adjust the amplitude for 3cm.

b. Adjust +INPUT Attenuators: +2%

aberratton

Adjust +INPUT attenuator compensations

for optimum square wave as follows:

+INPUT Adjust for optimum:

SENSITIVITY Flat top Square Corner

.2 VOLTS/CM C416 (C306) -- -_—

.5 VOLTS/CM C415B (C305B) C415C (C305C):

5 VOLTS/CM C414B (C304B) C414C (C304C)

Check the rest of the SENSITIVITY positions

for no more than +2% aberration on any

attenuator setting.

C. Adjust -INPUT Attenuators: 42% — ¢. To minimize spikes on -INPUT
aberratton redress leads in cable bundle

Change the TYPE 106 to -INPUT, -INPUT along SENSITIVITY switch.
to DC and +INPUT to GND. Change SENSITIVITY

to .2 VOLTS/CM and adjust the TYPE 106

amplitude for 3cm of deflection.

Adjust -INPUT attenuator compensations for

optimum square wave as follows:

12 503 | May 1966



CALIBRATION: ~ NOTES

13c. (cont'd)

-INPUT Adjust for optimum:

SENSITIVITY Flat top Square corner

~2 VOLTS/CM C406 (C316) -- ——

-5 VOLTS/CM C405B (C315B) C405C (C315C)

5 VOLTS/CM C404B (C314B) C404C (C314C)

Check the rest of the SENSITIVITY positions

for no more than +2% aberration on any

attenuator setting. Remove the TYPE 106

signal.

14. HORIZONTAL AMPLIFIER

Obtain a vertical trace as follows:

Change HORIZONTAL DISPLAY to HORIZ AMPLIFIER,

VERTICAL SENSITIVITY to 10 VOLTS/CM, +INPUT

to DC and ~INPUT to GND. Connect test

scope sawtooth out to TYPE 503 VERTICAL

+INPUT. Set test scope to ext auto trigger.

Trigger the test scope for a triggered TYPE

503 vertical trace.

Connect the test signal (SAC or TYPE 105)

to the TYPE 503 HORIZONTAL + or - INPUTS

through a T connector (103-0026-00).

Connect third side of T to test scope ext

trigger input.

Repeat steps 7 through 13 (except step

12) for HORIZONTAL amplifier. Circuit

numbers for the horizontal amplifier are

in parenthesis following the numbers: for

the vertical amplifier.

15. PHASING
15. Phasing measurements:

a. Setup When checking phase shift, center

the trace with the VERTICAL and

HORIZONTAL POSITION controls.

Measure the trace separation

at the center of the display.

Remove the vertical trace setup and the

test signal. Leave HORIZONTAL DISPLAY set

to HORIZ AMPLIFIER. Set HORIZONTAL + and -

INPUTS and VERTICAL -INPUTS to GND.

May 1966 503 13



15a.

14

CALIBRATION.

(cont'd)

Set the VERTICAL +INPUT to DC and both
SENSITIVITIES to lmV/cm. Use the DC

BAL controls to center the spot on the

graticule. Connect a 502 Termination to

the modified TYPE 190B and connect the

special TYPE 503 Input Selector Switch

to the 502 Termination. Connect the

coaxial cables from the Input Selector

Switch to the TYPE 503 INPUTS. Set the

Input Selector Switch to ++ and phase.

Set the TYPE 190B frequency to 50kHz and

adjust the amplitude for 6cm of vertical

deflection.

b. Check ImV/em Phasing 450kH2: 1° (1mm)

| 300kH2: 1°. (Imm)

50kH2: 1° (1mm)

Change the TYPE 190B frequency to 450kHz

and adjust C456 for 4.3cm of vertical

deflection. Set the HORIZONTAL +INPUT

to DC. The trace will shift to a 45°

angle. Adjust the TYPE 190B for a P to

P vertical amplitude of 6cm. Adjust C356

for a trace separation of 1mm or less.

Change the TYPE 190B frequency to 300kHz

adjust the amplitude for 6cm of vertical

deflection. The maximum allowable trace

separation is Ilmm.

Change the TYPE 190B frequency to 50kHz and

adjust the amplitude for 6cm of vertical

deflection. The maximum allowable trace

separation is I1mm.

e, .2 VOLTS/CM Phasing 1° (Imm)

Change both SENSITIVITIES to .2 VOLTS/CM

and set the VERTICAL + INPUT to GND. Change

the TYPE 190B frequency to 50kHz and adjust

the amplitude for 6cm of horizontal |

deflection. Change the TYPE 190B frequency

to 450kHz and dress the CRT horizontal

deflection plate leads for approximately

4.3cm of horizontal deflection.

503

sin 6

NOTES

15. (cont'd)

Z t
LZ 3 om

—= Lyte deflection
L

L 3 cm

L Xb 4
\trace separation

=eiinst or

e max

8 = arc sin trace separation

where

total deflection

8 = phase shift in

with a total deflection of 6cm:

trace

» Sm

1lmm

1.5mm

2mm

2.5mm

trace

3mm

3.5mm

4mm

4.5mm

5mm

separation = phase shift

29"
57"

1°26!

1°54"

2°23!

separation = phase shift

2°52!

3°20!

3°49!

4°18'

4°47"
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CALIBRATION NOTES

15e. (cont'd)

Change all of the INPUTS to DC and adjust

the TYPE 190B amplitude for 6cm P to P

vertical deflection. Change the Input

Selector switch to +, - and adjust C419

for minimum trace separation. Change

the Input Selector Switch to + , + and

adjust C468 for 1mm or less trace separation.

Change the Input Selector Switch to -,

- and adjust C368 for 1mm or less trace

separation.

Change the Input Selector Switch to +,

- and adjust C419 for 1mm or less trace

separation. Change the Input Selector

Switch to ~, + and check for Imm or less

trace separation. If necessary readjust

C419. Compromise with the adjustment of

C419 between +, - and -, + for optimum

phasing. Due to interaction the adjust-

ments of C468, C368 and C419 will have to

be repeated.

d. Cheek 1V/CM to .2 volts/CM Phasing

1° max

Change the VERTICAL and HORIZONTAL

SENSITIVITY to ImV/CM. Set the Input

Selector Switch to +, +. Check the 1lmV/CM

to .2V/CM phasing as follows:

SENSITIVITY (both) TYPE 190B Frequency Max trace

(6cm PtP amplitude) Separation

ImV/CM 50kHz, 300kHz, 450kHz 1mm
2mV /CM 50kHz, 300kHz, 450kHz 1mm

5mV/CM 50kHz, 300kHz, 450kHz 1mm

10mV/CM 50kHz, 300kHz, 450kHz 1mm
20mV/CM 50kHz, 300kHz, 450kHz 1mm

50mV/CM 50kHz, 300kHz, 450kHz 1mm

-1 VOLTS/CM 50kHz, 300kHz, 450kHz 1mm

.2 VOLTS/CM 50kHz, 300kHz, 450kHz 1mm.

Repeat the phasing checks with the Input

Selector Switch in -,-; +,-3; -,+.
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CALIBRATION:

16. COMMON MODE REJECTION RATIO

a. Setup

Set the Input Selector Switch to ++ and

reject. Change the TYPE 503 TRIGGER LEVEL

to FREE RUN and the HORIZONTAL and VERTICAL

SENSITIVITY to 1 VOLT/CM. Set the HORIZONTAL

+INPUT and -INPUT to DC; set the VERTICAL

+INPUT to DC and the -INPUT to GND. Set

the TYPE 190B frequency to 50kHz and adjust

the amplitude for 4 volts (4cm).

Dd. Check .2 VOLT/CM to 1ImV/CM CMRR 100;1

Change the HORIZONTAL and VERTICAL SENSITIVITY

to .2 VOLT/CM and the VERTICAL -INPUT to DC.

Check CMRR as follows:

SENSITIVITY TYPE 190B Max deflection (at any

(both) AMPLITUDE point within graticule area)

~2 VOLTS/CM 4 volts | 2mm

.1 VOLTS/CM 4 volts 4mm

50mvV/CM 4 volts 8mm

20mV/CM 4 volts 2cm

10mvV/CM 4 volts 4cm

5mvV/CM 1 volt 2cm

2mvV /CM 1 volt 5cm

Imv/CM 1 volt 10cm

Remove the Input Selector Switch from

the INPUTS.

17. BANDWIDTH

16

a. Cheek VERTICAL Bandwidth 450kHz, min

Set the VERTICAL SENSITIVITY to 1mvV/CM.

Connect the TYPE 190B to the VERTICAL

+INPUT. Set the VERTICAL +INPUT to DC and

-INPUT to GND. Set both HORIZONTAL INPUTS

to GND. Set the TYPE 190B frequency to 50kHz

and adjust the amplitude for 6cm deflection.

Increase the TYPE 190B frequency to 450kHz.

Check for a vertical display of at least

4.2cm (30% down). Check the bandpass in all

positions of the VERTICAL SENSITIVITY switch

for both + and — INPUTS.

b. Check HORIZONTAL Bandwidth 450kHz, min

Change the HORIZONTAL DISPLAY to HORIZ

AMPLIFIER. Set the HORIZONTAL SENSITIVITY

to lmvV/CM. Connect the TYPE 190B to the

HORIZONTAL +INPUT. Set the HORIZONTAL

+INPUT to DC and all other INPUTS to GND.

503

NOTES
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CALIBRATION | NOTES

17b. (cont'd)

Set the TYPE 190B frequency to 50kHz and

adjust the amplitude for 6cm of horizontal

deflection. Increase the TYPE 190B

frequency to 450kHz. Check for a horizontal

deflection of at least 4.2cm. Check the

bandpass in all positions of the HORIZONTAL

SENSITIVITY switch for both + and - INPUTS.

18. TRIGGER

om Setup

Change the HORIZONTAL DISPLAY to SWEEP NORMAL

and the SWEEP TIME/CM to .1mSEC. Leave the

VERTICAL + and — INPUTS at GND.

b. Adjust SWEEP STABILITY

Set the TRIGGER LEVEL to AUTO. Rotate the

SWEEP STABILITY ADJUST full ccw. Slowly

turn the SWEEP STABILTIY ADJUST cw and note

the point that the trace appears. Continue

turning the adjustment cw until the trace

brightens. Set the SWEEP STABILITY ADJUST

halfway between the point where the trace

first appeared and the point that the

trace brightened.

ec. Check Ext HF Trigger 0.5V

Connect the output of the TYPE 190B through

a T connector to the VERTICAL +INPUT and

the EXT TRIGGER IN. Set the VERTICAL

SENSITIVITY to .5 VOLTS/CM and the +INPUT

to AC. Monitor the signal with the test

scope at the EXTERNAL TRIG IN jack. Set

the TYPE 190B for a frequency of 450 kHz and

an amplitude of 0.5 volts.

Change the SOURCE to EXT. Check for stable

triggering in + and - slope, by adjusting

the LEVEL control and with the LEVEL control

at AUTO. Remove the TYPE 190B signal.
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18.

18

CALIBRATION:

(cont'd)

d. Cheek Internal AC Trigger 0.4cem

Apply a .2 VOLT square wave from the SAC to

the VERTICAL and the EXTERNAL TRIG IN. If

necessary, adjust the VARIABLE for exactly

0.4cm of vertical deflection.

Change the SOURCE to INT and COUPLING to

AC. Check for stable triggering, in +

and - slope, by adjusting the LEVEL

control. Check the display for the

correct polarity in both settings of the

SLOPE switch.

e, Check Internal DC Trigger 0.4cem

Change the COUPLING to DC and position the

display to graticule center. Vary the

LEVEL control and check for stable trig-

gering in + and - slope.

Check for stable triggering in + and -

slope with one setting of the LEVEL control

and with the ODC level (bottom) of the

square wave within tlcm of graticule center.

f. Check External Trigger

Change the SAC to .5 VOLTS SOURCE to EXT

and COUPLING to AC. Vary the LEVEL control

and check for stable triggering in + and

- slope. Set the LEVEL control to AUTO

and check for stable triggering in +

and - slope.

ge Cheek LEVEL Range + & - 10V

Change the SENSITIVITY to 5 VOLTS/CM and

the SAC to 20 VOLTS. The LEVEL control

must have enough range to untrigger the

display with the SLOPE in + and -.

h. Cheek LINE Trigger

Remove the SAC signal and connect a 10X

probe from the VERTICAL +INPUT to the fuse

holder (117 VAC). Change the SOURCE to

LINE. Vary the LEVEL control and check for

stable triggering in + and —- SLOPE with one

setting of the LEVEL control. In +SLOPE

the start of the displayed sine wave must

be positive going and in - SLOPE the start

of the displayed sine wave must be negative

going. Repeat the check with the COUPLING

503

NOTES
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CALIBRATION

18i. (cont'd)

in DC and with the LEVEL control in AUTO

(COUPLING in AC). Remove the 10X probe.

19. TIMING

A. Setup

Connect lmsec markers from TYPE 180A to

VERTICAL +INPUT. Change VERTICAL SENSITIVITY

for a 3cm display. Change TRIGGER SOURCE

to INT, COUPLING to AC and SLOPE to +.

Adjust LEVEL for triggered display.

b. Adgust ImSEC/CM Timtng/Swp Length +2%

Set the SWEEP TIME/CM to 1lmSEC/CM. Adjust

Swp Cal (R322) for 1 time mark/CM (+22%).

Adjust Swp Length (R176) for a sweep length

of 10.5cm. |

C. Check VARIABLE 2.5621

Rotate the SWEEP TIME/CM VARIABLE full ccw.

Check for smooth mechanical operation and

timing change. With the VARIABLE control

full ccw there must be at least 2.5 marks

in lem. Return the VARIABLE to CALIBRATED

detent.

d. Check and/or adjust Timtng Ranges

jusee = .0 see: +£2%

1 see - 56 sec: +£2.5%

Imsec/cm may be readjusted within its limits to

bring all other timing ranges within specifi-

cation. Check or adjust Timing Ranges as

follows:

SWEEP TIME/CM TYPE 180A CHECK or ADJUST FOR:

May 1966

2mSEC imsec 2 marks/cm +22

5mSEC 5msec 1 mark/cm +27

10mSEC 10msec 1 mark/em +22

20mSEC 10msec 2 marks/cm +2%

50mSEC 50msec 1 mark/cem +22

~1 SEC 100msec 1 mark/cm +2%

.2 SEC 100msec 2 marks/cm +22

~5 SEC 500msec 1 mark/cem +2%

1 SEC 1 sec 1 mark/em +2.54

2 SEC 1 sec 2 marks/cm +2.5%

5 SEC 5 sec 1 mark/cm +2.5%

- 55mSEC 500usec 1 mark/cm +2%

. 2MSEC 100usec 2 marks/cm +2%

. lmSEC 100usec 1 mark/cem +22

503

NOTES

20. Timing adjustments and

checks are made between the

Ist and 9th cm graticule marks.

19



19d.

CALIBRATION.

(cont'd)

1LOUSEC 10usec 1 mark/cm +24

20uSEC 10usec 2 marks/cm +22

50uSEC 50usec 1 mark/cem +22

1uSEC lusec 1 mark/cm +2%

(use ext trigger)

2uSEC lusec 2 marks/cm +27

(use ext trigger)

5uSEC 5usec 1 mark/cm +27

20. HORIZONTAL RANGE AND REGISTRATION

20

a. Adjust Swp Mag Regts

Change the SWEEP TIME/CM to 1mSEC and the

TYPE 180A to 5msec markers. Change the

HORIZONTAL DISPLAY to X50 and position

the first time mark horizontally to the

center graticule line. Change the HORI-

ZONTAL DISPLAY to SWEEP NORMAL (X1) and

adjust Swp Mag Regis (R339) to recenter

the first time mark on the center grati-

cule line. Repeat the adjustment of the

Swp Mag Regis until there is no inter-

action when switching from X50 to Xl.

The first time mark must remain centered

on all of the SWEEP MAGNIFIED positions

of the HORIZONTAL DISPLAY.

b. Reeheek Hortzontal Drift <4mmn

Change the HORIZONTAL DISPLAY to X50 and

position the last time mark to the center

-graticule line. Change the HORIZONTAL

DISPLAY to Xl and check for 4mm or less

of horizontal drift.

e@. Check Horizontal Range

Rotate HORIZONTAL POSITION control full ccw.

The last marker must position to the left

of graticule center. Change the HORIZONTAL

POSITION to full cw. The first marker

must position to the right of graticule

center.

503
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CALTBRATION-. NOTES

21. MAGNIFIER

a. Cheek Magntfted Timing t5%

With the SWEEP TIME/CM at ImSEC check the

magnified timing as follows:

HORIZONTAL TYPE

DISPLAY 180A check for

(X1) Imsec 1 mark/cm 42% (2.4mm)

X2 500 sec 1 mark/cm +5% (2.4mm)

x5 100 sec 2 marks/cem +5% (2.4mm)

X10 100 sec 1 mark/cem +5% (2.4mm)

X20 50 sec 1 mark/cem +5% (2.4mm)

X50 10 sec 2 marks/cm +5% (2.4mm)

22. SWEEP JITTER

A. Setup

Change the SWEEP TIME/CM to 5uSEC, HORI-

ZONTAL DISPLAY to X50 and the TRIGGER

SOURCE to EXT. From the TYPE 180A apply

1uSEC markers to the +INPUT and 10usec

triggers to the EXTERNAL TRIG IN.

b. Cheek Sweep Jitter

Adjust the LEVEL control for a triggered

display. Check horizontal jitter on last

marker; 2mm, max. Remove the TYPE 180A

signals.

23. Z AXIS

a. Setup

Change the HORIZONTAL DISPLAY to SWEEP

NORMAL, SWEEP TIME/CM to 1mSEC and TRIGGER

LEVEL to FREE RUN.

D. Check Z Axts Modulatton

Remove the CRT GRID to GND strap (rear

panel). Apply a 10V square wave from the

SAC to the CRT GRID binding post. Check

for intensity modulation on the trace.

Remove the SAC and replace the strap.
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24.

CALIBRATION NOTES

SAMPLE CHECKS

22

THE FOLLOWING CHECKS ARE NOT MADE ON 1002

OF THE INSTRUMENTS, BUT ARE DONE ON A

SAMPLING BASIS.

a. Cheek .5 VOLT/CM to 20 VOLT/CM CMRR 30:1

Connect the TYPE 190B set at 50 kHz through

the special amplifier to the Input Selector

Switch. Connect the Input Selector Switch

coax cables to the VERTICAL and HORIZONTAL °

+ and - INPUTS. Set the Input Selector Switch

to ++ and Reject. Check common mode rejection

with the controls set as follows:

MAX DISPLAY AMPLITUDE

(horizontal or vertical)

(anywhere in graticule area)

INPUT SIGNAL

SENSITIVITY AMPLITUDE

.5 VOLTS/CM

1 VOLT/CM

2 VOLT/CM

5 VOLT/CM

10 VOLTS/CM

20 VOLTS/CM

4

4

4

40

40

40

00

00

00

volts

volts

volts

volts

volts

volts

2.6cm

1.3cm

-6cm

2.6cm

1.3cm

. 6cm

b. Cheek .5 VOLTS/CM to 20 VOLTS/CM

7 Phasing 2°, max

Set both SENSITIVITY switches to .5 VOLT/CM.

Set the INPUTS to DC. Connect the TYPE 190B

through the special amplifier and the INPUT

Selector Switch to the +INPUTS. Set the

Input Selector Switch to ++ and phase.

Check phasing with the controls set as

follows:

SENSITIVITY INPUT SIGNAL MAX TRACE

(both) (frequency andamplitude) SEPARATION

VOLT/CM 50kHz 6cm (P to

VOLT/CM 50kHz 6cm (P to

VOLT/CM 50kHz 6cm (P to
VOLT/CM 50kHz 6cm (P to

VOLT/CM 50kHz 6cm (P to

VOLT/CM 50kHz 6cm (P to

vertical) 2mm

vertical) 2mm

vertical) 2mm

vertical) 2mm

vertical) 2mm

vertical) 2mmOCOOUN FE U mid wt1

2

Repeat the phasing checks with the Input

Selector Switch in --, +-, and -+.

THE END
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MPI EXTRACT

MPI May 1964

503 and RM503 (also see 503 IRB)

* AC/DC/GND switch appears intermittent

Accessories included

Brightness-intensifying narrow pulses

* Calibration procedure
* Camera-scope compatibility, RM503

Cameras, Tek, mounting problems

* Cameras, weight may tip over scope |

Chassis Trak, possible compatibility problem, RM503

* Comparison charts, H.P, 130 )

Cradle mount, none fully compatible

Cradle mount listing in catalog in error

Cradle mount (Mod kit 040-321)

* D652 circuit, do not use Sylvania 1N2071's
*Demo tip, obtaining extended low-frequency response

~ without mod |

* Differential balance control, discussion

* Drift, typical figures

*Drift and balance minimized

* Drift due to electrolytic ground return

*Drift specifications

High ambient temperature operation

*Input blocking capacitor change possible

*Input capacitors, answering requests for larger

*Inputs, rear vertical and horizontal, RM503 field mod kit

Instruction Manual

203, composite, SN 101 up

RM503, SN 101 up

* Interference in vertical, 30 kc

* Microphonic front end (see 2-9-62 FEN for additional

information on RMC caps)

* Mod to eliminate component failures in power supply

* Mod to prevent damage when oscillator quits due to

circuit failures

TEK 503 IRB 6-15-64

FEN

FEN

FEN

FEN

FEN

FEN

FEI-140

FEN

FEN

FEN:

FEN

FEN

FEN

FEN

FEN

FEN

FQD

FQD

FQD

FEN

FEN

FEN

FEN

FEN

FEN

3-31-61

061-499

7-13-62

061-048

0-11-62

6-30-61

7-14-61

12-14-62

3-10-60

1-11-63

6-16-61
11-28-60

12-9-60

1-12-62

7-13-62

Early 7-60

Late 6-60

Late 6-60

4-13-62

4-27-62

070-218

070-314

12-30-60

1-12-62
4-14-61

4-28-61



*Mod to reduce HV transformer radiation FEN 4-14-61

* Mod to use 503 on 500A or 500/53A FEN 8-11-61

* Phase shift between vertical and horizontal amplifiers FQD 6-60

* Phase shift specifications FQD Late 7-60, 8-60

* Power transformer replacement in early 503/RM503 FEN 5-25-62

* Ripple, conducted oscillator, reduced FEN 8-11-61
T503 and T503R internal wiring modified FEN 12-22-61

Test set-up chart 001-361D

* Transformer, power, replacement in early 503/RM503 FEN 9-25-62
Transformer failure FEN 9-30-60

* Transistor, 1N1566 not recommended in oscillator-type supplies FEN 4-28-61

Transistor mounting change. , FQD Late 6-60

* Triboelectric effect possible in AC/DC/GND FEN 3-31-61
* Tubes, 6U8's no good for Miller integrator (V160) FEN 3-9-62

*V620, cathode circuit, mod to limit maximum current FEN 4-28-61

* Variable volts/cm balance FEN 6-16-61
* Vertical drift specifications FQD Early 7-60
* Water-soluble chassis lacquer, SN range . FEI-165 , 4-28-61

*X-Y displays FEN , 9-30-60

*Included within IRB.
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CONTENTS-SALES

CATALOG

New designation, 2-12-60

New front panel printing, 12-20-63

Accessories

RACKMOUNTING

Track slides and guides

Cradle mounting instructions

COMPATIBILITY

Polarized light filter, 9-27-63

Use with Scope-Mobiles, 8-11-61

Camera adapter problem, 10-11-63

Camera mounting problem, 3-31-61, 7-14-61

Caution with cameras, 7-14-61

COMPETITION

Tek 503 vs HP130 and Dumont 401, 3-10-60
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CATALOG

TYPE DESIGNATION

The type 503 was originally designated the type

O01,

NEW TYPE OF PANEL PRINTING TO APPEAR ON 503 AND 504

Customers soon will be receiving 503's and 504's

with panels lettered by a new process. Instead

of being photo-etched, the lettering is done by a

printing process that penetrates into the aluminum,

503. ACCESSORIES

SHIPPING CARTON: 1961

903 DOMESTIC:

inner pads 004-385

outer carton 004-480, set of

outer pads 004-380

903 EXPORT: - inner carton 004-485, set of

inner pads 004-385

outer carton 004-480, set of

outer pads 004-380

export carton 004-481, set of

export pads 004-381

RM503 DOMESTIC: inner carton 004-460, set of

inner pads 004-360 and 004-

357 — .

outer carton 094-461, set of

inner pads 004-361 and 004-

362 oo

TEK 503 IRB 2-15-64

inner carton 004-485, set. of.

2-12-60 ©

FEN 12-20-63

Type 500 Scopemobile drawers have been lettered,

using the new process for months. Some have been

shipped. If you're not looking for it you might not

notice the difference. You can expect more details

in the next FEN. ,

RMS503 EXPORT: inner carton.004-460, set of

inner pads 004-360 and 004-

357

outer carton 004-461, set of

inner pads 004-361 and 004- |

- 362 |

export carton 004-452, set of.

export pads 004-352

OPTIONAL ACCESSORIES:

PROBES: 1X:P6027 (UHF), P6028 (BNC)
10X:P6017 (UHF), P6022 (BNC)

100X:P6002 (UHF), P6005 (BNC)

503 CRADLEMOUNT (040-193) for rackmounting

cabinet type scopes —

503 PANEL PROTECTOR (006-986)

RM503 PANEL PROTECTOR (006-990)





tit

Product

503

503

503

503

503

503

503

503

903

RM503

RM503

RM503

RM503

RM503

RM503

RM503

RM503

RM503

RM503

RM503

RM503

RM503

RM503

RM503

RM503

TEK 503 PRB

Mod

104A

1048

156E

209H

221L

221N

804R

806D —

811X

101G

104A

104B

T13N

119H

TT9L

TTON

120A

120H

1208

152T

161D

T61E

161G

206F

234C

MODIFIED PRODUCTS

Description

Sweep lockout. See Mod 104B.

Single sweep lockout.

+ Gate out rear, BNC.

Special hardware on rear.

Cradle and mask, hinge and rivets, support bar.
Paint and fill, cradlemount and connectors, alignment

pin, rear subpanel and overlay.

Cradlemount. |

Two vertical and two horizontal inputs changed to BNC.

Two Vertical, two Horizontal, one EXTERNAL TRIG IN

connectors changed to BNC.

Two verticals and two horizontal paralleled to rear,
UHF. Trigger paralleled to rear, binding post.

60 or 400 Hz operation, standard fan motor with Tek

chopper.

Sweep lockout. See Mod 1048.

Single sweep lockout.

Ccw position of vert var and step cal changed to 50V/cm.

UHF connectors at rear; vertical, horizontal ext.

trigger input. ,

Paralleled rear BNC connectors (6).

Paralleled rear connectors, vertical and horizontal.

(See Mod 120A).

+ vertical and + horizontal connectors paralleled at

rear, UHF.

Sawtooth out through front panel, banana jack.

85V SAWTOOTH OUT VIA ISOLATION AMPL TO REAR PANEL UHF.

Remove front-panel-mounted handles. Install hardware

to fill holes.

Switchable transformer primary taps.

Transformer change. ; ;

P7; 50 Hz transformer; nominal input of 127 + 9% .
Parallel rear BNC, BNC front pannel trigger with

cap, ground post beneath trigger inputs, UHF cap front

panel.

Parallel rear vertical and horizontal with Cannon

MS3102-10SL-3P.

5-10-68



Product

RM503

RM503

RM503

RM503

RM503

RM503

## RM503

itt

RM503

RM503

-RM503_

RM503

RM503

RM503

RM503

RM503

RM503

RM503

_ RM503

tit

RM503

RM503

RM503

Mod

237A

23/B

244A

249B

779A

801d

801L

801X

802M

802T

803Q

804G

804P

804R

804T

805A

805E

S05F.

805d

806D

806F

MODIFIED PRODUCTS

Description

Parallel rear connectors. Black lettering. 1/8"

aluminum panel.

Parallel vertical, horizontal and trigger to rear, UHF

(5). Isolate inputs from ground. ES 3716 handles,
Belden KH 3553 power cord, enlarge connector holes.

Painted panel.

Special markings, cabinet screw recessed. Four front

panel connectors paralleled to rear, UHF. Ground post.

1 vertical, 1 horizontal paralleled to rear, TNC.

Slide chassis tracks.

Reduced sweep-start delay; 10 x 10 cm (less corners)
external graticule.

1 vertical and 1 horizontal paralleled to rear, BNC.

2 VERT, 2 HORIZ, and EXT TRIG IN paralleled to rear UHF.

Similar to Mod 801J.

External trigger paralleled to rear, binding post,

ground post added. Two verticals and two horizontals

paralleled to rear, UHF, New panel.

Two verticals and two horizontals paralleled to rear, BNC.

+ vertical input paralleled to rear, BNC, using RG55 coax.

Paralleled plus and minus vertical and horizontal

and trigger to rear BNC. Trigger binding post on front

panel changed to BNC. BNC caps on trigger and UHF on

front panel.

Vertical +INPUT and -INPUT paralleled to rear BNC.

Four INPUT connectors changed to BNC.

2 VERT, 2 HORIZ, and EXT TRIG IN paralleled to
rear BNC.

Two vertical, two horizontal, two calibrator outputs,

external trigger is moved to rear.

One vertical and one horizontal paralleled to rear, UHF.

Two vertical, two horizontal INPUT connectors paralleled
to rear panel UHF.

Two vertical and two horizontal INPUT connectors changed

to BNC and paralleled to rear panel BNC.

Two Vertical, two Horizontal, one TRIG INPUT connectors

changed to BNC.

Two vertical, two horizontal and trigger paralleled
to rear, BNC.
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MODIFIED PRODUCTS

Product Mod Description

RM503 806P Two vertical and two horizontal on rear, UHF. Cap

front inputs.

RM503 . 809U Two verticals, one trigger paralleled to rear, UHF.

RM503 810T Two verticals, two horizontals paralleled to rear, BNC.

RM503 813K Horizontal + INPUT and - INPUT connectors paralleled to
rear panel MS 3102A-14S-/7P.

TEK 503 PRB 5-10-68 3





RACKMOUNTING THE TYPES RM503/RM504

The Types RM503 and RM504 fit into a 19-inch rack having standard EIA dimensions.

Seven inches of vertical mounting space is required. To aid in calculating the

exact space required for the protruding features of the instrument, 3-dimensional

drawings are included with this supplement. All mountings should provide for

adequate air circulation; at least 60 cubic feet per minute at a temperature no

warmer than 50°C.

Effective panel thickness depends on type of rack=-mounting employed. These

measurements are given below: |

DIRECT RACKMOUNT ING: 7/32"

SLIDEOUT TRACK MOUNTING: 7/32!! to 5/16'', depending on type of
screws and position of flange of slide-

out tracks. (See Figures 7c and 8c.)

Opening between front rails of rack must

be at least 17 1/8'! if front flange is

mounted behind rail; at least 17 3/4!"

if flange is mounted in front of rail.

DIRECT RACKMOUNT ING

The instrument is mounted using cut-outs on each side of front panel. These

match up with rack holes spaced to standard EIA specifications. Rear of instru-

ment need not be supported unless instrument is subjected to shock or vibration.

In the latter case, braces must be designed and fitted to the instrument. Figure |

shows method of mounting and screw assembly. |

RACKMOUNTING WITH SLIDEOUT TRACKS

The Types RM503 and RM504 may be mounted on slideout tracks. See Figure 2.

These track assemblies allow the instrument to be pulled out of the rack for easy

access to the inside sections. The eccentric pivot screw on each track allows

the instrument to be tilted up or down and locked in any of six positions for

facility of servicing. Thus, the instrument does not have to be removed from the

rack, These slideout tracks are ordered in pairs, each consisting of a right and

left-hand assembly (MODIFICATION 171, shown in Figure 2).

Figure 3 shows a typical instrument mounted in a rack with slideout tracks.

Figures 4 and 5 show the hardware included with these assemblies. Mounting of

the track assemblies is done as follows:

1. Remove nut, lockwasher, and flat washer from eccentric pivot screw on chassis

section (Figure 2 identifies this section). Do not allow assembly to fall

apart.



RACKMOUNTING WITH SLIDEOUT TRACKS (Continued)

2. Mount assembly in hole provided, aligning detent bar assembly with pre-
punched holes in side of instrument.

3. Replace hardware removed, but do not tighten nut. Use 6 each 8-32 BHS
screws to fasten detent bar assembly. Align bar so that it is parallel

with bottom of instrument; then tighten screws.

4, Turn pivot screw until outer slide is parallel with bottom of instrument.
Hold screw in this position and tighten nut. Make sure detent release
knob is screwed tightly into detent bar. oe

5. Do not separate stationary and intermediate sections (See Figure 2 to
identify). See Figures 6, 7 and 8 to guide installation.

6. Figure 6 gives measurements to properly locate instrument in rack when
Instrument is in close proximity with other instruments.

7. If distance between front rails is at least 17 3/4'', mount Stationary
sections in front of mounting rail of rack (Figure 7c).

38. If the distance is less than 17 3/4"', mount stationary sections behind
rails, as shown in Figure 8c. Mount all rear Supports as shown in 7a or
7b, or in case of the narrower rack opening, as shown in Figure 8a or 8b.

9. Check alignment of chassis sections as shown in Figure 11. The outer
sides must be parallel with each other. To mount instrument, fol low

procedure outlined in Figure 9.

To adjust the slideout tracks, use the following method:

(a) Position instrument as shown in Figure 10. Follow procedure given
In this figure to horizontally center instrument in rack. To

center vertically, use same procedure, moving instrument vertically.

(b) If instrument does not now slide smoothly, pull instrument out of
rack and loosen screws that hold rear brackets to rear rails of

rack. Retighten after pushing instrument completely into rack.

Present cradle assemblies will not work with the RM503. Because of weight dis-
tribution, the slideout tracks are mounted lower than center on the instrument.

The cradle mounts have specific cut-outs to permit rack accommodation of the

slideout tracks. Using existing cradles with the RM503 would locate the instru-
ment outside of the vertical area of the cradles and would cause either it or

the cradle to interfere with adjoining rackmounted equipment. There would be

the further problem of securing the instrument to the rack because of non-
alignment of the front panel cut-outs and the release knobs with the cut-out



portion of the cradle mounts. Any cradle mounting requirements would have to

be met by designing a custom cradle assembly. |

The slideout tracks require no maintenance of any kind.

Ron Gantner/jm

11-9-66
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Rear Mounting
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FIGURE 4
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TO INSTALL

1. Pull the slideout track in-

termediate sections out to

the fully extended position.

TO REMOVE

Turn the RELEASE knobs to
disengage the latches from

the front rails.

2. Insert the instrument chassis

sections into the intermedi-

ate sections.

mil e

3. Press stop latches and push

instrument toward rack un-

til the latches snap_ into

their holes.

2. Pull instrument outward un-

til the stop latches snap

into the holes.

3. Press stop latches and re-

move the instrument.

4. Again press stop latches

and push instrument into

rack,

wn . Lock the instrument in place

with the front panel RE-

LEASE knobs.

FIGURE 9

1. Loosen screws on both sides.

he] . Allow slides to seek proper

width.

G . Center instrument.

AS . Retighten screws.

FIGURE 10



1. Check detent bar assembly

for parallel alignment with

bottom of instrument. If

assembly is not parallel,

correct the misalignment.

2. Loesen nut on eccentric piv-

of screw. (Located inside

instrument. One _ turn is

usually enough.)

3. Turn eccentric pivot screw

to make edge of track par-

allel with bottom of instru-

ment. *

*Exception — The eccentric pivot screws may be adjusted to shift

the front of the instrument up or down to maintain parallel align-

ment between left and right tracks, to center the instrument front

panel in the space between upper and lower instruments in

the rack, and/or to allow the rear side of the front panel to fit

parallel to the front rack rails when the instrument is all the way

in the rack.

5. Reinstall the bottom dust

cover and insert the plug-in

units into their compart-

ments.

FIGURE
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RACKMOUNTING

RM503 CHASSIS TRACK SLIDES - 7 DETENT
TILT (351-017)

For slide-out rackmounting. 3 3/8" x 11" slides
and mounting hardware on both the left and right

sides of the RMS503, Allows the RM503 to be pulled

out and tilted to anyone of 7 detented positions

when used with 351-027, (See 351-050)

RM503 CHASSIS TRACK GUIDES-7 DETENT TILT

(351-027)

For slide-out rackmounting. 3 3/8" x 12" guides

and mounting hardware for both the left and right

sides of the rack. Allows the RM503 to be pulled

out and tilted to anyone of 7 detented positions

when used with 351-017. (See 351-050).

RM503 CHASSIS TRACK SLIDES AND GUIDES-7

DETENT TILT (351-050)

Allows the RM503 to be pulled out and tilted to

anyone of 7 detented positions. Includes 351-017

and 351-027.

RM503 CHASSIS TRACK SLIDE - 1 DETENT TILT

(351-008)

For slide-out rackmounting. 1 3/4" x 18" slide and

mounting hardware for theleft side of the RM503.

Allows the Rm503 to be tilted to any position but

only the straight in position is detented. Must be

used with 351-009, 351-010, and351-O11., (See 351-

051).

TEK 503 IRB 2-15-64

RM503 CHASSIS TRACK SLIDE - 1 DETENT TILT
(351-009)

For slide-out rackmounting. 1 3/4" x 18" slide and

mounting hardware for the vight side of the RM503.

Allows the RM503 to be tilted to any position but only

the straight in position is detented. Must be used

with 351-008, 351-010, and 351-011. (See 351-051).

~ RM503 CHASSIS TRACK GUIDE - 1 DETENT TILT

(351-010)

For slide-out rackmounting. 3 3/8" x 18"guide and
mounting hardware for the left side of the rack,

Allows the RM503 to be tilted to any position but

only the straight in position is detented. Must be

used with 351-008, 351-009, and 351-011. (See 351-

O51).

RMS503 CHASSIS TRACK GUIDE - 1 DETENT TILT

(351-011)

For slide-out rackmounting. 3 3/8" x 18" guide and

mounting hardware for the right side of the rack.

Allows the RM503 to be tilted to any position but

only the straight in position is detented. Used with

351-008, 351-009, and 351-010. (See 351-051)

RM503 CHASSIS TRACK SLIDES AND GUIDES - 1
DETENT TILT (351-051)

For slide-out rackmounting. Allows the RM503 to be

tilted to any position but only the straight in posi-

tion is detented. Includes 351-008, 351-009, 351-010,

and 351-011 _

RM503 CHASSIS TRACK SLIDES AND GUIDES-

NON TILT (351-040)

For slide-out rackmounting. 1 11/16" x 18" slides

and guides. Allows the RM903 to be pulled out but

not tilted.



CRADLE MOUNT 040-277 NOT FOR USE WITH 503, 504

At the moment, we have no cradle-mount kit fully ,
compatible with the 503, 504, 560, 561, or SO1A.

Though the catalog has listed the 040-277 kit as

being compatible with the 503 and 504, it turns out

that the compatibility extends only tothe mask size.

The scope (feet) and cradle (guide-rail location)

must both be modified to make the assembly usable.

The 040-277 cradle kit will probably be compatible

with the 564, and if the 561A is modified to use the

CRADLE MOUNT FOR 503, 504, 560, 561, 561A, AND 564

Mod kit 040-321 supplies everything you need to —

FEN 1-11-63

game extruded bottom rails as the 564 (as ifs now

planned), the 040-277 kit will fit the modified 561A

as well.

However, unless there appears to be a substantial

demand, the 040-277 cradle mount should be con-

sidered compatible only with the 180A, 190A/B,

515A, and 516; and cradle mounting for the 503,

504, 560, 561, and 561A should be considered

"unavailable".

FEN 9-27-63

mount can also be used with future instruments of

the same front panel size and bottom feet design

as those listed above.
convert the above listed instruments for rackmount

in a standard 19 inch rack. A vertical front panel

space of 15-3/4 inches is required. The cradle

2-15-64 TEK 503 IRB



MOWIRIGA TION (VIF

CRADLE MOUNT

For the following Tektronix Oscilloscopes:

Types 503, 504, 560, 561, 561A and 564

All serial numbers

DESCRIPTION

This modification enables the above Tektronix

Oscilloscopes to be rackmounted in a standard

19in. relay rack. A vertical front panel space of

15-3/4in. is required.

Future instruments with the same front panel

dimensions may also be used with this kit, pro-

viding they have bottom feet similar to those on

the above listed instruments.

Publication:

Instructions for 040-321

May 1964

Supersedes:

August 1963

© 1964, Tektronix, Inc.
All Rights Reserved.
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