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SAFETY SUMMARY 

The fol low ing are general safety precautions that are 
not related to any specif ic procedu res and therefore may 
not appear elsewhere in th is publ icat ion. These are re
commended precautions that personne l  must u nderstand 
and apply during many phases of operat ion and 
m a intenance. 

KEEY AWAY FROM LIVE CIRCUITS 

E lectr ical -shock hazards are present in th is instru ment. 
Operating personnel must observe safety regu lat ions at a l l  
t imes and shou ld not remove the protect ive covers u nless 
they are qual if ied ma intenance personnel. Do not replace 
components or repa ir the instrument un less it is d iscon
nected from the l ine voltage source and turned off. Under 
certa in cond it ions some components may reta in dangerous 
potentials even when the instrument is u npl ugged and 
turned off. To prevent shocks, d ischarge and ground 
c ircu its that are be ing repa ired. 

DO NOT SERVICE OR ADJUST ALONE 

Do not serv ice or make internal adjustments to th is 
instrument un less another person capable of g iv ing f irst 
a id and resus itat ion is present. 

DO NOT OPERATE IN EXPLOSIVE 
ATMOSPHERE 

Do not operate th is instrument in an area where flam
mable gases or fumes are present. Such operation cou ld 
cause an explos ion. 

GROUND THE INSTRUMENT 

To prevent electr ical -shock hazards, insert the power 
cord plug only in proper mat ing power outlets. 

SAFETY WARNING IDENTIFICATION 

Personnel safety warn ings that appear in the text of 
th is manual are identi f ied w ith the fol low ing symbol : 

I WARNING I 
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Figure 1·0. AN/USM-425(VJ1 with COver. 
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General I nformation 
SECTION I 

INTRODUCTION AND GENERAL INFORMATION 

1 -1. INTRODUCTION 

a. Manual Purpose. This manual provides i nstructions for 
operation and maintenance of the AN/USM-425( V ) 1  
Oscil loscope and i ncludes i l l u strated parts breakdown 
data. The AN/USM-425(V) 1  is  a Model 465M manufac· 
tured by Tektronix,  I ncorporated, Beaverton, Oregon .  

b .  Manual Scope. The i nstructions provided i n  this 
manual are intended to be performed at organizational or 
intermediate level maintenance act iv it ies using tools, test 
equ ipment, and spare parts authorized i n  thei r  a l lowance 
l i sts and supply act ivit ies.  

c. Manual Arrangement. This manual is  separated into 
eleven sections as follows : 

(1 ) Section I, Introduction and General I nformation. 
Contains the purpose, scope, and arrangement of the 
manual and a descript ion of the instrument including its 
leading particulars and accessories. 

(2 ) Section I I ,  Special Tools and Test Equipment. 
Contains l i st ings of too ls, test equipment, and consumable 
mater ials needed to ma i ntai n  the instrument. 

(3) Section I I I, Preparation for Use and Shipment. 

Conta ins i nstructions for preparing the i nstrument for 
in iti a l  use and repackaging for shipment. 

(4) Section I V, Operation I nstructions. Conta i ns 
i nstru ment theory of operation ; a description of controls , 
connectors, and indicators ; special operating i nstructions ; 
in itial turn-on and ad justment procedures ; normal oper· 
ation fam i l i ar ization procedures; and examples of instru· 
ment applications. 

(5) Section V, Maintenance I nstructions. Contai ns 
procedures to check out, perform routine maintenance , 
troubleshoot, repa i r ,  test, and adjust the i nstrument. 

(6) Section VI, D i agrams. C onta ins wiring and sche · 
matic d iagrams with ass ociated data reference d  i n  other 
sect ions of the manual . Als o, may conta in some il l ust ra ·  
tions to improve operation and main tenance of the in
strument. 

(7 ) Se ctio n V II ,  I ntroductio n to the I l lustra ted Par ts 
Breakdo wn. Conta i ns in formation on h ow t o  use the il
lustrated parts breakdown data i n  Secti on s  V II I through 
X. 

(8) Se ct ion VI I I , Mainte na nce Par ts Lis t. Con t<lins 
the illustrated parts breakdown illustrations an d parts 

de scr i ptions. 

(9) Section I X, Numerical I ndex. Contains a part 
number to figure and i ndex cross reference l isting. 

( 10) Section X, Reference Designation I ndex. Con
ta ins a reference designator to figure and i ndex, and part 
number cross reference l isting. 

( 1 1 )  Section XI,  Difference Data Sheets. Provides 
a section for i nserting i nformation about d ifferent model s., 
custom modifications, other accessories, etc. , that may 
not be provided as part of the manual .  

1-2. USE OF WARNING, CAUTION, AND NOTE 
SYMBOLS. Symbols are used throught the manual text 
to h ighl ight personnel safety warn ings, precautions to pre
vent damage to the instrument, and special notes. These 
symbols are as fol lows : 

WAR N I N G I Personnel Safety Warnings 

[-�;�-;�� Equipment Damage Precautions 
./'-.r-�.",...s 

NOTE Specia l  Notes 

1-3. GENERAL INFORMATION 

a. Equipment Description. The AN/USM-425(V) 1 is a 
sol id state, dual channel, 1 00 megahertz bandwidth, de
layed sweep, general purpo se osc il loscope. Each vertical 
channel has ten cal i brated deflection factors from 5 mi l li 
volts/d ivision t o  5 volts/d i vis ion selected i n  a 1 -2-5 se
quence. The hori zonta l  deflect ion system has cal ibrated 
sweep rates of 0.5 seconds/d i v ision to 0.05 microseconds/ 
d i v ision in 22 steps. It a lso has delayed sweep rates of 50 
mi l l iseconds/d ivis ion to 0.05 m icroseconds/divis ion in 1 9  
steps. A ten ti mes magnifier expa nds each horizontal sweep 
rate to a max imum of 5 nanoseconds/d ivis ion. An X·Y 
display m ode is provided through vertical mode and hori· 
z ontal sweep speed select ion .  The i nstrument with its de
tachable front cover and access ories is  shown in F igure 1 -0. 

b. A ccessories Suppl ied. F igure 8-2 i l lustrates and l ists 
the access or ies that are shipped with the i nstrument and 
st ore d in  its front cover. 

1 - 1  
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c. Leading Particulars. Tables 1 - 1 through 1 -3 list the 
electrica l, environmenta l, and physical characteristics of 
the AN/USM-425(V) 1 .  The e lectrica l characteristics are 
valid under these conditions : ( 1 )  the i nstrument has been 
ca librated (adjusted ) as described in Section V at an am-

bient temperature between +20° and +30°C (+68° to 
+86° F l. (2)  the instrument is operating in an a mbient 
temperature between _1 5° and +55° C (+5° to +1 3 1 ° F)  
and (3)  the instrument has warmed -up for 20 m i nutes, or  
5 minutes if above O°C (+32° F I. 

Item 

Deflection Factor 

Ca librated Range 

Accuracy 

Unca librated Variable 
Range 

Bandwidth at -3 dB points 

AC Low·F requency Response 
at -3 dB points 

Without Probe or With 
P6 1 0 1  Probe 

With P61 04 Probe 

Maximum I nput Vo ltage 
(dc or ac coupled) 

I nput I mpedance 

Resistance 

Capacitance 

Channe l Iso lation 

Common Mode Rejection Ratio 

DC Drift 

DC Balance 

1 -2 

Table 1 - 1 .  Electrical Characters 

Characteristic 
VERTICAL DEFLECTION SYSTEM 

5 mi llivo lts/division to 5 volts/division in 1 0  ca librated steps in a 1 -2-5 sequence. 

With in  2% from 0° to +40°C (+32° to +1 04° F ) .  With i n  3% from _1 5° to O° C (+5° 

to +32° F )  and from +40° to +55°C (+1 04° to +1 3 1 ° F ) . 

Continuously variable between cal ibrated settings. Extends def lection factor to at least 
1 2 .5 vo lts/d ivision. 

Dc to at least 1 00 megahertz. A l imit se lector sets a bandwidth limit at 20 megahertz 
±5 megahertz. 

1 0  hertz or  less at a ll deflection factors. 

1 hertz or l ess at a ll def lection factors. 

±250 vo lts dc p lus peak ac at 20 ki lohertz. 
± 1 0  vo lts dc p lus peak ac at 1 megahertz. 
±5 vo lts dc p lus peak ac at 1 00 megahertz. 

1 megohm within 2%. 

Approximately 20 picofarads. 

At least 1 00:  1 ,  dc to 10 megahertz. 
At least 50 : 1 ,  1 0  to 20 me gahertz. 
At least 25: 1 ,  20 to 50 me gahertz. 
At least 15: 1 ,  50 to 1 00 megahertz. 

At least 25: 1 ,  dc to 10 me gahertz. 
At least 1 0 :  1, 1 0  to 50 me gahertz. 

Not more than 0.1 centimeter/hour from 0° to +55° C (+32° to +131 °F). 
Not more than 0.5 centimeter/hour  from _15° to O°C (+5° to +32°F). 
Within 0.2 division over ca librated vertical deflection ran ge .  



Item 

R ise Time 

Input Coupl ing Modes 

Vertical D isplay Modes 

Chopped Mode Repetition Rate 

Cascaded Operation 

Bandwidth 

Sensitivity 

X-Y Operation 

Bandwidth 

X-Axis 

Y-Axis 

Sensitivity (both axes) 

Variable Range 

I nput Impedance 

Maximum I nput Voltage 

Display Phase Difference 

Polarity I nversion 

Channel 2 S ignal  Outp u t  

Bandwidth 

Voltage 

Resistance 

Dc Level 

AIR FORCE T033A1-13-496-1 
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Table 1 - 1 .  E lectrical Characteristics-Continued 

Characteristic 

3.5 nanoseconds or less from _1 5° to +55°C (+5° to + 1 3 1 ° F ) .  

Ac, dc, and  ground. 

Channel 1 ,  channel 2, alternate, chopped, and add (algebraic) .  

Approximately 250 ki lohertz. 

DC to at least 40 megahertz. 

Approximately 1 m i l l i volt/division when terminated in 50 ohms at channel 1 i nput 
and both channels set to 5 mi l l i vol ts/d ivision deflection factor. 

Dc to at least 4 megahertz. 

Same as Vertical Deflection System. 

Same as Vertical Deflection System Deflection Factor (X-Axis accuracy is  4%). 

Same as Vertical Deflection System Unca l ibrated Variable Range. 

Same as Vertical Deflection System Input Impednace. 

Same as Vertical Deflection System. 

With i n  3° from dc to 50 ki lohertz. 

Channel 2 only. 

Dc to at l east 40 megahertz when terminated into 50 ohms. 

One division of deflection provides approximately 50 mi l l ivolts when terminated 
into 1 megohm or 25 mi l l i volts when termi nated into 50 ohms. 

Approx imately 50 ohms. 

Approximately 0 volts. 

1 -3 



A I R  FORCE T033A1-13-496-1 
N AVELEX 0969-LP-170-001 0  
General Information 

Item 

Sweep Modes 

Sweep Rate 

Cal ibrated Range 

A Sweep 

B Sweep (delayed sweep)  

Accuracy 

Unmagnified 

Magnified 

Mixed Sweep 

A Sweep 

B Sweep 

Differentia l  Time 
Measurement 

+1 5° to +35°C 
(+59° to +95° F )  

0° to +55°C 
(+32° to + 1 3 1 ° F )  

Uncal ibrated Variable 

Range (A Sweep only) 

Horizontal Linearity 
(unmagnified) 

Magnifier Registration 

Position Drift 

Delayed Sweep Variable Delay 

Delayed Sweep Time Base 
Jitter 

1 -4  

Table 1-1 . Electrical Characteristics-Continued 

Characteristic 

HOR IZONTAL D E F L ECTION SYSTEM 

A Sweep, mixed, A i ntensified, and B delayed. 

0.5 seconds/division to 0.05 microseconds/division in  22 steps in a 1 -2-5 sequence. 
A ten times magnifier extends the maximum sweep rate to 5 nanoseconds/division. 

50 m i l l iseconds/division to 0.05 microseconds/division i n  1 9  steps i n  a 1 -2-5 sequence. 
A ten times magnifier extends the maximum sweep rate to 5 nanoseconds/division. 

With i n  2% from +20° to +30°C (+68° to +86° F ) .  
With i n  3 %  from _ 1 5° to +55°C (+5° t o  + 1 3 1 ° F ) .  
Withi n  6 %  below -1 5°C (+5° F) .  

With in  3% from +20° to  +30°C (+68° to  +86° F ). 
With in  4% from _1 5° to +55°C (+5° to + 1 3 1 ° F ) .  

Within 4%. 

Withi n  2%. 

For measurements of two or more major dial  divis ions. 

1 %  plug 0. 1 %  of fu l l  scale sweep rate. 

Add 1 %  to +1 5° to +35°C characteristic. 

Add 4% to +1 5° to 35° C characteristic. 

Continuously variable between cal ibrated settings at a 2.5: 1 ratio. 

Extends the slowest A Sweep rate to at least 1 .25 seconds/division. 

Withi n  0.25 minor division. 

With in  2.5 centimeters. 

Not more than 0.1  centimeter/hour from 0° to +55°C (+32° to + 1 3 1 ° F ). 
Not more than 0.5 centimeter/hour from -40° to DoC (_40° to +32° F ). 

Continuously variable from 0.1  microseconds to at least 5 seconds after the start' 
A Sweep (depends on A Sweep rate) .  

Less than 0.005% of ten times the A Sweep rate. 



Item 

A Sweep Gate Output 

Amplitude 

Output Resistance 

B Sweep Gate Output 

Amplitude 
Output Resistance 

Source 

Sensitivity 

DC Coupled 

AC Coupled 

LF Reject Coupled 

HF Reject Coupled 

External Trigger I nput 

Maximum I n put Voltage 

Input Resistance 

Trigger Jitter 

Trigger Holdoff 

Trigger View Deflection Factor 

External 

External divided by 1 0  

Trigger Level Control Range 

External 

External Divided by 1 0  

Table 1 -1 .  Electrical Characteristics-Continued 

Characteristic 

Approximately 5 volt positive pulse 

Approximately 1 .5 ki lohms. 

Approximately 5 volt positive pulse. 
Approximately 500 ohms. 

T R I G G E R I N G  (A and B SWE EP) 

AI R FORCE T033A1-13-496-1 
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General I nformation 

Normal, channel l ,  channel 2, l ine (A Sweep only) ,  external, external divided by 1 0, 
and starts after delay (B Sweep only) .  

0.3 division internal or 50 mi l l ivolts external from dc to 25 megahertz; increases to 
1 .0 division internal or 1 50 mi l l ivolts external at 1 00 megahertz. 

0.3 division i nternal or 50 mi l l ivolts external from 30 hertz to 25 megahertz; in
creases to 1 .0 division internal or 1 50 mi l l ivolts external at 1 00 megahertz. 

0.3 division internal or 50 mi l l ivol ts external from 50 kilohertz to 25 megahertz; in
creases to 1 .0 division internal or 1 50 mi l l ivolts external at 1 00 megahertz; atten
uates signals below about 1 5  ki lohertz. 

0.3 division i nternal or 50 mi l l ivolts external from 60 hertz to 5 ki lohertz; attenuates 
signals below about 30 hertz and above about 50 ki lohertz. 

1 00 volts dc plus peak ac. 
1 00 vol ts peak to peak ac at 1 ki lohertz or less. 

1 megohm with in  1 5%. 

0.5 nanoseconds or less at 1 00 megahertz with a 5 nanosecond/division sweep rate 
from _ 1 5° to +55° C (+50 to + 1 3 1 ° F ) .  

Continuously variable for holdoff to  at least three times the sweep rate except at the 
0.2 second and 0.5 second rates. 

Approximately 1 00 mi l l ivolts/division. 

Approximately 1 volt/division. 

At least ±1 volt or 2 volts peak to pea k. 

At least ± 1 0 volts or 20 volts peak to peak. 

'-5 
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Item 

Triggering Auto Free-running 
Frequency 

Sensitivity 

Useable Frequency Range 

DC I nput Resistance 

Output Voltage 

Repetition Rate 

Symmetry 

Rise Time 

Display Area 

CRT Phosphor 

Trace Rotation Range 

L ine Voltage Ranges 

1 1 6 Volts 

232 Volts 

L ine F requency 

Maximum Power Consumption 

P6 1 0 1  

Attenuation 

Input Re si stance 

Input Capacitance 

' -6 

Table 1-1 Electrical Characteristics-Continued 

Characteristic 

Below 40 hertz. 

Z-AXIS I NPUT 

Noticeable modulation at normal intensity with a 5 volt peak to peak input; positive
going signal decreases sensitivity. 

Dc to at least 1 5  megahertz. 

Approximately 1 .6 ki lohms. 

CAL I BRATOR 

i.o volt within 1 .0% from _1 5° to +55°C (+5° to + 1 3 1° F) .  

Approximately 1 kilohertz. 

Within 25% 

Less than 1 microsecond. 

D ISPLAY 

8 centimeters h igh by 10 centimeters wide. 

Type P31 .  

Adequate to align trace with horizontal center graticule l ine. 

POW E R  R EQ U I R E M ENTS 

1 00 to 1 32 volts rms. 

200 to 264 volts rms. 

48 to 440 hertz. 

60 watts with 1 1 5 volt ,  60 hertz input. 

PROBES 

1 X. 

1 megohm. 

32 picofarad. 



Item 

Bandwidth (-3 dB) 

Maximum I nput Voltage 

P61 04  

Attenuation 

Input Resistance 

Input Capacitance 

Bandwidth (-3 dB) 

Maximum Input Voltage 

Item 
Temperature 

Operating 

Storage 

Altitude 

Operating 

Storage 

H umidity (Operating and 
Storage) 

Vibration (Operating and 
Non·Operating) 

Shock (Operating and 
Non-Operating) 

Transit Drop 
(Non·Operating) 

AI R FORCE T033A1-13-496-1 
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General Information 
Table 1 -1 .  Electrical Characteristics-Continued 

Characteristic 

At least 34 megahertz. 

500 volts dc plus peak ac, derated with frequency as fol lows : 

About 400 volts at 1 megahertz. 
About 47 volts at 1 0  megahertz. 
About 1 8  volts at 30 megahertz. 

lOX. 

1 0  megohm. 

Approximately 1 0.5 picofarad. 

At least 1 00 megahertz. 

500 volts dc plus peak ac derated with frequency as fol lows: 

30 volts at 50 megahertz. 

27 volts at 1 00 megahertz. 

Table 1 -2. Environmental Characteristics 

Characteristic 

To 1 5,000 feet. Maximum operating temperature decreases by 1° C per 1 000 feet 
increase in altitude above 5000 feet. 

To 50,000 feet. 

F ive cycles ( 1 20 hours to 95% relative humidity referenced to MI L-T-28800) .  

Along each o f  the three major axes: 
a.  Cycled 5 to 25 to 5 hertz for 1 0  minutes at 0.025 i nches peak to peak. 
b. Cycled 25 to 55 to 25 hertz for 5 minutes at 0.020 i nches peak to peak. 
c. Dwel led at 55 hertz for 1 0  minutes at 0.020 i nches peak to peak. 

30 g's, 1 /2 sine, 1 1  mi l l i seconds duration, 3 shocks each d irection per axis for a 
total of 1 8  shocks. 

Drop un boxed i nstrument 8 inches on each corner and face for a total of 14 drops. 
Drop test performed on a rigid wooden surface. 

1 -7 
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Item 

Drip-Proof (Front cover on 
Non-Operating) 

Bench Handl ing (Operating) 

Item 
Weight 

With Panel Cover, 
Modules, and Accessories 

Without Panel Cover and 
Accessories 

Height (With Feet) 

Width 

With Handle 

Without Handle 

Depth 

With Panel Cover 

Handle Extended 

Probe Length (P6101 
and P61 04) 

T ransportati on 

Construction 

Finish 

1-8 

Table 1 ·2. Environmental Characteristics-Continued 

Characteristic 

Spray from 3 feet above instrument with instrument tilted 1 5° away from the hori
zontal plane in each of 4 directions horizontal .  

Edge l i fts and drops on work bench on bottom and rear faces, total of 8 drops. 

TabJe 1-3. Physical Characteristics 

Characteristic 

27.0 pounds ( 1 2.2 kilograms) 

24.0 pounds (1 0.9 kilograms) 

7.05 inches ( 1 7.91 centimeters) 

1 3.65 inches (34.67 centimeters) . 

1 2.50 i nches (31 .75 centimeters) 

2 1 .45 inches (54.48 centimeters) 

24. 1 0  i nches (6 1 .2 1  centimeters) 

39.37 inches ( 1  meter) 

Meets the l imits of National Safe Transit Committee test procedure 1 A with a 30 
inch drop. 

Plastic a l loy cabinet, aluminum al loy chassis, and glass laminate circuit boards. 

Anodized front panel and textured cabinet. 
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Special Tools and Test Equipment 

SPECIAL TOOLS AND TEST EQU IPMENT 

2·1.  SPECIAL TOOLS. No special tools are required. 

2·2. TEST EOU I PM ENT. Test equipment required 
to maintain the instrument is listed in Table 2-1 . Equiv· 
alent items may be used if the recommended items are not 
available. 

2·3. CONSUMABLE MATERIALS. Table 2-2 lists 
the consumable materials recommended for maintaining the 
instrument. Equivalent materials may be used if those re
commended are not available. 

Table 2-1 . Test Equipment List 

Tool/Equipment Nomenclature Application Description 
Number 

Tektronix PG 5061 Calibration Generator Vertical deflection system Range, 1 kilohertz and 1 00 kilo-
and Fast·rise Pulse che�ks and adjustments; hertz square·wave; output ampli· 
Generator trigger range check; trigger tude, 20 mil livolts to 20 volts; ac· 

view check and adjustment; curacy, within 0.4%; fast·rise out· 
high and low frequency com- put risetime, 1 nanosecond or less. 
pensation adjustments. 

Tektronix TG 501 1 Time-Mark Generator Sweep timing checks and ad· Marker range, 10 nanoseconds to 
justments; Y·axis adjust- 0.5 seconds; accuracy, within 
ments; geometry adjust· 0.4%. 
ments. 

Tektronix SG 5021 Sine·wave Generator Trigger checks. Range, 30 hertz to 50 kilohertz; 
Low Frequency output amplitude, 1 0  mil l ivolts to 

4 volts peak to peak. 

Tektronix SG 5031 Sine·wave Generator Bandwidth checks; cascade Range, 4 megahertz to 1 00 mega· 
sensitivity checks; trigger hertz with a 50 kilohertz refer· 
checks and adjustments. ence; accuracy, within 3%; output 

amplitude, 5 mil l ivolts to 4 volts 
peak to peak. 

Tektronix OM 501 1 Digital Multimeter Power supply checks and ad- Range, - 1 0  volts dc to +50 volts 
justments; calibrator adjust- dc; 300 volts ac, 2 ki lohm to 20 
ments; crt bias adjustments; megohm; accuracy, within 0. 1 %. 
troubleshooting. 

AN/USM-425(V) 1  Osci l loscope Sweep gate output checks; cali- Bandwidth, at least 1 00 megahertz; 
brator output checks; Z-axis vertical deflection factor, at least 
compensation adjustment and 5 mil livolts/d ivision; sweep rate, 
calibration checks; trouble- at least 2 microseconds/division.  
shooting waveforms. 

Tektronix part CT-3 Signal Pickoff T rigger checks. Assembly, signal pickoff (CT-3) .  
0 1 7-0061 -00 

2-1 
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Tool/Equipment Nomenclature 
Number 

Tektronix part Feedthrough Ter-
01 1 -0049-01 minator 
(2 required) 

Table 2-1 _  Test Equipment-Continued 

Application 

Test signal termination for per-
formance checks and adjust-
ments. 

Tektronix part I nput RC Normal izer Vertical deflection system at-
067-0538·00 tenuator compensation ad-

justments. 

Tektronix part Coaxial  Cable with Test signal interconnections. 
01 2-0057-01 BNC Male Con-
(2 required) nectors 

Tektronix part Dual Input Coupler Matched dual test signal inputs. 
067-0525-00 
(2 required) 

Tektronix part T Connector Test signal interconnections 
1 03-0030-00 

Tektronix part Adapter, G R 874 to Test signal interconnections. 
0 1 7  -0063-00 BNC female 
Manufacturers 
part 0874-9700. 

Tektronix part Adapter, G R 874 to Test signal interconnections. 
01 7-0064-00. BNC male 
Manufacturers 
part 874QBPA 

Tektronix part Attenuator, lOX, Test signal interconnections. 
01 1 -0059-02 50 ohm 

Tektronix part Probe, high voltage Used with DM 501 for power 
01 0-0277-00 supply checks and trouble-

shooting 

I Requires a TM 500 series mainframe/power module. 

2-2 

Description 

Termination, coaxial, 50 ohm, 2 
watt, dc to 500 megahertz, BNC 
male to BNC female. 

Calibration fixture, 1 megohm with 
20 picofarad input RC t ime con-
stant, BNC male to BNC female. 

Cable assembly, R F, 50 ohm, 43 
inches, BNC male to BNC male. 

Cal ibration fixture, BNC female in-
put to dual BNC male output with 
RG-58C/U cable matched with i n  
0 . 1  inch. 

Adapter, connector, BNC, Tee, 
BNC male to two BNC female, 
type UG-274B/U. 

Adapter, connector, BNC female to 
G R .  

Adapter, connector, B N C  male to 
G R .  

Attenuator, 50 ohm, 2 watt, d c  to 
2 gigahertz, BNC female to BNC 
male. 

Voltage range, 1 ki lovolt to at least 
4 ki lovolts. 
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Table 2-2. Consumable Materials List 

Nomenclature Material Specification Number Part Number 
Grease, insulation Sil icone compound 

Lubricant Sil icone compound 

Mi ld detergent 

Contact cleaner Isopropyl alcohol 
or freon 

2-4. RACKMOUNTING ACCESSORY. Some 
instruments may be used in appl ications where rack mount
ing is usefu l .  A 465M/USM-425(V)1 Rack Adapter 

M I L-S-8660B NSN6850-00-880-76 1 6  

M I  L-S-8660B NSN6850-00-880-761 6 

NSN6850-00-570-9360-or part 
GC8666 (vender code 801 1 2) 

M I L-C-81 302 NSN6850-00-1 05-3084 

(Cradle Mount) kit is avai lable as Tektronix part 
040-0825-00. I nstal lation instructions are provided with 
the kit. 

2-3 (2-4 blank) 
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SECTION III 

PREPARATION FOR USE AND SHIPMENT 

3. 1 PREPARAT ION FOR USE 

WARNING I 
Read the Safety Summary page in the front part 
of this manual before using the instrument. 

a. Unpacking the Instrument. No special unpacking pro
cedures are required. 

b. Initial I nspection. This instrument was inspected and 

adjusted before shipment. Upon receipt, inspect for phys
ical damage and missing accessories. The accessories, which 

are shown in  F igure 8·2 are stored in  the front cover. 

c. Faceplate Filter I nstallation. The instrument was ship· 
ped with either a clear fi lter (faceplate protector) or blue 
filter installed. The blue fi lter is used to reduce l ight reo 
flections and increase d isplay contrast under h igh ambient 
l ight conditions. To exchange the fi lters refer to F igure 3-1 . 

d. Carrying Handle Positioning. The instrument handle 
can be positioned for carrying or as a tilt stand. There are 
several detent positions provided for convenient carrying 
or viewing. The instrument may also be set on its rear
panel feet for operation or storage. To position the handle 
(see CAUTION below), press in  at both pivot points (see 
F igure 3·2 ) and position the handle to the desired position, 
then release the pivot points. 

� 
When positioning the handle as a tilt stand, be 
sure it is locked into a detent before letting the 
handle support the instrument. Otherwise, the 
tilt stand may col/apse causing instrument 
damage. 

e. Operating Voltage Selection. The instrument will 
operate from either a 1 1 6 volt ac or 232 volt ac nominal 
l ine voltage source with ranges as indicated on the rear 

panel. Soorce s&lectiel'l is IMC!Ie with the LINE RANG£ 
Selector OR tM rear panel (see Figure 3-3). 

� 
ThiB instrument may be damaged if operated with 
the LINE RANGE Selector set to the incorrect 
position. 

Before operating the i nstrument, perform the following 
l i ne range selection and fuse verification procedures : 

WARNING I 
To prevent electrical shock hazards when changing 
line voltage ranges or checking fuses, disconnect 
the power cord from the power source. 

a .  Disconnect the i nstrument from the power 
source. 

b. Using a small blade screwdriver or other smal l  
blunt item (similar to a dull  pencil ) , sl ide the L I N E  RANGE 
Selector up or down to the desired pOSition (see 
F igure 3-3). 

c. Change the l ine cord plug to mateh the power 
source receptacle or use a 1 1 6 to 232 volt afij8Jt1:-er. 

d. Change the l ine fuse to the correct value in· 
dicated on the rear panel adjacent to the fuse holder 
(see F igure 3·3). 

f. Power Cord Info, ... ien. This instrument has a de
tachable three wire Itewer sord with a polariMll ... far 
conAeCtion to the pewer·lt$l:lrce. The gro� tlePminal 
is directly connecteG t.& the inst-rument crnmi •. WheA flot 
being used, the pewer 1H>f8 May De removed � plaoed 
in the N'Ollt C&V8I'. 

3- 1 
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3·2 

CD 

TOP OF 
I NSTRUMENT 

NOTE: THE FULL LENGTH SLOT 
IS ON THE TOP OF THIS RAISED 
LEDGE. 

R EMOVAL INSTRUCTIONS 

CD 
CD 
CD 

UNSCREW FOUR CORNER THUMBSCR EWS (DO NOT UNSC R EW COMPLETELY OUT OF PLASTIC IMPLOSION 
R ETAINER). 

PULL IMPLOSION R ETAI N E R  WITH F I LTER FORWARD AWAY F ROM CRT FACEPLATE. 

R EMOVE F I LTER BY LIFTING IT OUT OF THE IMPLOSION R ETAI N E R. 

INSTALLATION I NSTRUCTIONS 

INSTALL F I LTER IN NOTCHES ON IMPLOSION R ETAINER WITH THE BLACK MASK TOWARD THE CRT. 

POSITION IMPLOSION RETAINER ON CRT FACEPLATE SO FULL LENGTH SLOT IS TOWARD TH E TOP OF THE 
I NSTRUMENT. 

SCREW IN THE FOUR CORNER THUMBSCR EWS. 

Figure 3-1 . Removal and installation of faceplate filters. 



P R ESS I N  ON PIVOT POINTS 
BOTH S IDES TO POSITION 
CARRYING HANDLE 

Figure 3-2_ Carrying handle positioning. 

FUSE 
HOLDER 

LINE RANGE 
SELECTOR 

POW E R  CORD 
CONNECTOR 

Figure 3-3. Power section of rear panel. 

A I R  FORCE T033A1-13-496-1 
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Preparation for Use and Shipment 

WARNING I 
This instrument is intended to be operated from 
a single phase power source. Operation from 
other power sources such as phase-to-phase on 
a three wire system is not recommended. 

3-2. OPE RAT I NG TEMPERATU R E. This instru
ment is cooled by natural convention; therefore, adequate 
clearance (at least one inch) should be maintained around 
the case. The clearance provided by the feet on the rear 
panel must be maintained to prevent power supply over
heating. A therma l  cutout inside the instrument provides 
overheating protection and disconnects power if the in
ternal temperature exceeds a safe operating level. Power is 
automatically restored when the internal temperature 
returns to a safe operating level . 

To prevent damage to the instrument when it 
continually shuts down due to overheating, 
it should be turned-off and referred to 
maintenance personnel. 

3-3. PR EPARAT ION FOR SH I PM ENT. For ship
ment of the instrument, refer to the current edition of 
M I L-P-1 1 6  and M I L-STD-794 for preservation and pack
aging instructions and methods. 

3-3 (3-4 blank) 
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SECTION IV 

OPERATION INSTRUCTIONS 

4·1 . THEORY O F  OPERATION. The following dis· 
cussion describes the operation of the oscil loscope cir· 
cuitry. First a general description of the overall relation· 
ship between the basic circuits is given. Then each circuit 
is described in detai l .  

4·2. BASIC CIRCUIT FUNCTIONS. The overal l  
relationship between the basic circuits is described below. 
Refer to the basic block diagram shown in Figure 4-1 to 
aid in understanding the discussion. 

a. Vertical Module. The Vertical Module contains the 
CH 1 and CH 2 I nput, CH 1 and CH 2 Preamplifier and 
Vertical Switching Hybrid Integrated Circuit, Vertical 
Switching Control Circuit, Delay Line Driver and Delay 
Line, and the Vertical Ampl ifier (see F igure 4-1 ) .  

( 1 )  CH 1 and CH 2 I nput. The I nput circuits pro· 
vide input coupling and attenuation for the signals con· 
nected to the CH 1 and CH 2 input connectors. AC, DC, 
and G N D  coupling modes are provided. Two attenuators 
in each channel provides attenuation factors of 10:  1 ,  
1 00 : 1 ,  or when switched .n series 1000: 1 .  

(2) CH 1 and C H  2 ftreampiifier ..... Vert .... 
Switching. U4 1 60  is a hybrid i ntegrated ctrcyit which con· 
tains the Vertical Switching circuitry and IiK>th the CH 1 
and CH 2 Preamplifiers. 

(a) The signal from the vertical input attenuators 
is applied to U4 1 60,  ampl ified, and suppHed to the Delay 
Line Driver. In conjunction with the inP\lt attenuators, 
the gain of the preamp lifiers is changed to provide the de· 
flection factors indicated by the V O L  TS/DIV switches. A 
sample of the signals present in the amplifiers is supplied 
to the Trigger Switching and Trigger I nput Ampl ifiers in 
the Horizontal Module. 

(b) The Vertical Switching circuitry selects which 
preamplifier will supply the signal to the Delay Line Driver. 

(3). Vertical Switching Control. I nputs to this cir· 
cuit are from the V E R T  MODE switch and from the 
Sweep Control circuit (alternate sync pulse). The output 
is supplied to U4 1 60 to control Vertical Switching. 

(4) Delay Line Driver and Delay Line. The vertical 
signal from the CH 1 and CH 2 Preamplifiers is amplified 
by the Delay Line Driver and supplied to the Delay Line. 
The Delay Line delays the vertical signal enough so the 
portion of the vertical signal initiating the sweep can be 
viewed. 

(5) Vertical Amplifier. This circuit amplifies the sig· 
nal from the Delay Line. The a mplified signal is used to 
drive the vertical deflection plates of the crt. 

b. Horizontal Module. The Horizontal Module contains 
Trigger I nput Amplifiers and Trigger Switching, A Trigger 
Generator, B Trigger Generator, A Sweep Generator, B 
Sweep Generator, Horizontal Preampl ifier, +A GATE OUT 
Amplifier, +B GATE Buffer, and Sweep Control (see 
Figure 4-1 ) . 

( 1 )  Trigger Input Amplifien and Trigger Switching. 
The Trigger I nput Amplifiers are buffer amplifiers between 
the Trigger Generators and the source of the trigger signal. 
Trigger Switching selects the source of the signal used to 
trigger the Sweep Generator(s) and selects the method of 
coupling this signal to the Trigger Generator(s). 

(2) A Trigger Generator. Using a signal selected by 
the A Trigger SOURCE switch, the A Trigger Generator 
produces a pulse which causes the A Sweep Generator to 
produce an A sweep ramp. 

(3) B Trigger G .... rator. Using a signal selected by 
the B Trigger SOU RCE switch, the B Trigger Generator 
produces a pulse which causes the B Sweep Generator to 
produce a B sweep ramp. 

(4) A Sweep Generator. The A Sweep Generator, 
when initiated by the A Trigger Generator, produces a 
l i near sawtooth output signal .  The slope of the sawtooth 
is controlled by the A TI ME/D I V  switch. 

(5) B Sweep Generator. The B Sweep Generator is 
basical ly  the same as the A Sweep Generator. However, 
it produces a sawtooth output signal only after a delay 
time selected by the A Tl ME/D I V  switch and the DE LAY 
TIME POS control .  When the B Trigger SOU RCE switch is 
in the STARTS AFTE R D E LAY position, the B Sweep 
Generator begins to produce a sawtooth immediately 
following the selected delay time. In the other positions 
of the B Trigger SOU RCE switch, the B Sweep Generator 
does not produce a sawtooth u ntil  it receives a trigger pulse 
occuring after the selected delay time. 
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CH 1 
OR X 1 1  M il 20 pF I 

� CH 1 
ATTEN 

0 
CH 2 
OR Y I 1 Mil 20 pF I � CH 2 

ATTEN 

0 

I VERT MODE I 
SWITCH 

('A' EXT INPUT) 1 1  Mil 20 p F  I W 
TRIGGER 

t � INPUT AMP L I F I E R  
AND 

TRIGGER 
SWITCHING 

0 

� 

('B' EXT INPUT) 

1 1  Mil 20 pF I � 
4-2 

I CH 2 OUT I 
(50 mV/DIV 50 nI 

CH 1 AND CH 2 
PREAMP L I F I E R  

AND 
V ERTICAL 
SWITCHING 

0 f-+-

VERTICAL 
SWITCHING 

CONTROL 

0 

SWEEP 
C000L 

1 1 L A T R IGGER 
GENE RATOR 

0 

B TRIGGER 
GENE RATOR 

0 

� 

A GATE 
OUT 

AMPL 

0 

DELAY 
LINE VERTICAL 

OUTPUT DRIVER 
AND AMP L I F I E R  

DELAY L I N E  

0 0 

VERTICAL 
MODULE 

I DELAY TIME POS I 
� ? 

A SWEEP 
GENE RATOR 

0 
I 

(5 V OUT) I + A GATE I � B SWEEP 
GENERATOR 

0 
B GATE 

OUT I HORIZONTAL AMPL 
MODULE 

Figure 4-1 . Overal l  block diagram (sheet 1 of 2) .  
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(5 V OUT) 

1 +  B GATE I � 
l B GATE OUT r 

BUFFER 

CALIBRATOR f.-.---<I CALIBRATOR I 
0 ;; LOW-VOLTAGE 

POWER SUPPLY 

0 
I MAIN MODULE I 

TO ALL 
BLOCKS 

HOR IZONTAL 

� PR EAMPLIFIER 

r----+' � 

- --

Figure 4-1 . Overall block diagram (sheet 2 of 2) .  
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(6) Horizontal Preamplifier. This circuit ampl ifies the 
output of the A or B Sweep Generator. The amplified 
sweep ramp is supplied to the Horizontal Amplifier in the 
Horizontal Module. In the X 1 0  position of the X 1 0  MAG 
switch, the gai n  of the Horizontal Preamplifier is increased 
by a factor of ten which i ncreases the displayed sweep rate 
by a factor of ten. In the X-V position of the T I M E/D I V  
switches, the signal from the CH 1 Preamplifier i s  con
nected to the Horizontal Preampl ifier and provides hori
zontal deflection. 

(7) +A GATE OUT Amplifier. This  circuit samples 
the A sweep start gate and produces a positive-going rec
tangular pulse coincident with A sweep time. 

(8) +B GATE OUT Buffer. This circuit sums the B 
sweep holdoff signal from U2690, the delayed gate, and 
the B sweep gate, and produces an output signal coincident 
with B sweep time. This output is suppl ied to the +B 
GATE OUT Amplifier in the Main Module. 

(9) Sweep Control. The Sweep Control circuitry is 
contained in an integrated circuit. This circuitry controls 
A Sweep hold off time and A Trigger mode, and supplies 
the alternate sync pulse to the Vertical Switching Control 
circuit. 

c. Main Module. The Mai n  Module contains the Z Axis 
Amplifier, Crt Circuit, Horizontal Ampl ifier, Cal ibrator, 
and Low Voltage Power Supply.  

( 1 )  Z-Axis Amplifier. This  circuit ampl ifies the un
blanking signals supplied by the Vertical Switching Control 
circuit, the A Sweep Generator, and the B Sweep Gener
ator. The output controls the brightness of the display 
through the Crt Circuit. 

(2) Crt Circuit. This circuit provides the h igh voltages 
needed for operation of the crt. 

(3) Horizontal Amplifier. This circuit ampl ifies the 
sweep ramp signal supplied by the Horizontal Preamplifier 
in  the Horizontal Module. The output of the Horizontal 
Amplifier drives the horizontal deflection plates of the 
crt. 

(4) +B GATE OUT Amplifier. This circuit ampl ifies 
the signal from the +B GATE OUT Buffer in  the Hori
zontal Module. The ampl ified signal is supplied to an ex
ternal ly accessable BNC connector. The output signal is 
a positive'going rectangular pulse coincident with B Sweep 
time. 

4-4 

(5) Calibrator. The Calibrator provides an external ly 
accessable square-wave output with an accurate voltage 
amplitude. This signal is used for checking vertical de
flection accuracy and probe compensation. 

(6) Low Voltage Power Supply. The Low Voltage 
Power Supply provides the low voltages needed to operate 
the oscil loscope. The high voltages are supplied by the Crt 
Circuit. 

4-3_ DETAI LED CI RCUIT OPERATION_ The 
following detai led circuit description is subdivided ac

cording to the overall block diagram shown i n  F igure 4-1 .  
Simplified diagrams are used, where needed, for clarity. 
Complete schematic diagrams are located in Section V I .  

a .  Vertical Module. 
( 1 )  CH 1 and CH 2 Input. The CH 1 and CH 2 Input 

circuits are shown in Figure FO-2. These circuits contain  
the input coupl ing switches, the vertical attenuators, and 
i nput source fol lowers. Both circuits are the same so only 
the CH 1 circuit will be d iscussed. 

(a) Input Coupling Switches. S4 1 00A selects the 
method of coupling the i nput signal to the attenuators. 

1 I n the DC position of S41 OOA, the input 
signal is connected directly to the attenuators. 

2 In the AC position of S41 OOA, the input 
signal passeSthrough C4 1 02 and then to the attenuators. 
This blocks the dc component of the input signal. 

3 I n the G N D position of S4 1 OOA, the gate 
of the inputsource follower (04 1 24A) is connected to 
ground through R4 1 03 .  Since the resistance of R 4 1 03 is 
so small compared to that of R4 1 02, the percentage of the 
input signal passed to the gate of 041 24A is negligible. 
This essential ly disconnects the input signal from 041 24A 
and provides a 0 volt reference d isplay. Also, in the G N D  
position o f  S4 1 OOA, C4 1 0 2  charges t o  the average d c  level 
of the input signal through R4 1 02 and R41 03. This pre
vents coupl i ng a high-ampl itude transient to 041 24A 
when S41 00A is switched from G N D  to AC. 

(b) Vertical Attenuators. To obtain  the vertical 
deflection factors indicated by the VO L TS/D I V  control, 
the i nput signal is attenuated and the gai n  of the Vertical 
Preamplifier is reduced (see 4-3. a.  (2) (a) 1 ) . The atten
uators are frequency-compensated voltage dividers.  The 
attenuators provided are a divide by ten and a divide by 
one hundred. To obtain  divide by 1 000, the two attenu
ators are connected in series. Table 4- 1 shows the VOL TS/ 
D I V  settings and the attenuation and gain switching re
quired to obtain them. 



Table 4-1 . Attenuation and Gain Switching Sequence 

VOLTS/DIV ATTENUATION GAIN REDUCTION 
SETTING 

S mV l X  l X  

1 0 mV l X  2X 

20 mV l X  4X 

50 mV l OX l X  

l 00 mV l OX 2X 

200 mV l OX 4X 

SOO mV l 00X l X  

l V  l 00X 2X 

2 V  l 00X 4X 

S V  1 000 X l X  

(c) Input Source Followen. The signal from the 
CH 1 attenuator is connected to the gate of 04 1 24A. The 
one megohm input impedance seen at J41 00 is determined 
by R41 22. To prevent damage to 041 24A in the presence 
of high-amplitude positive·going input signals, R4123 
limits gate current. In the presence of high-amplitude 
negative-going input signals, CR41 24 clamps the gate of 
041 24A to about -S.7 volts and R41 23 limits the cur
rent through CR41 24. F ET 041 248 provides a relatively 
constant current source for 041 24A. 

(2) CH 1 and CH 2 Preamplifier and Vertical 
Switching. A schematic diagram of this circuit is shown in 
Figure FO-3. The preamplifier and switching circuits are 
both contained in one hybrid integrated circuit (U4 1 60). 
The preamplifier circuits provide the initial stages of 
amplification for the vertical input signals. The switching 
circuit determines which of the vertical input signals will 
be displayed on the crt. 

(a) CH 1 and CH 2 Preamplifier. The single-ended 
signals from the input source followers are connected to 
terminals 1 and 32, respectively of U41 60. The single· 
ended input signals are converted to paraphase signals and 
internally connected to the Vertical Switching circuit. 

.1 Gain Switching. To provide the vertical de
flection factors indicated by the VO L TS/DIV control, the 
gains of the preamplifiers are reduced and attenuators are 
switched into the signal path, see 4-3. a. ( 1 )  (b). The CH 1 
gain setting resistors are connected from terminals 4 and 
6 to terminals 7 and 8 of U41 60. The CH 2 gain setting 
resistors are connected from terminals 29 and 31 to termi· 
nals 26 and 27 of U41 60. The VOLTS/D IV switches de
termine which gain setting resistors are used. Table 4-1 
shows the VOL TS/DIV settings and the attenuation and 
gain switching needed to obtain them. 

� CH 2 I NVERT_ The CH 2 signal can be in
verted as displayed on the crt. This is done by inverting the 
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signal in the CH 2 Preamplifier. The polarity of the CH 2 
signal is determined by the dc voltage on terminals 34 and 
36 of U4160. With 0.8 volts on terminal 34 and 0.0 volts 
on terminal 36, the CH 2 signal is not inverted. To invert 
the signal, the INVERT switch (54240) is pushed, which 
sets terminal 34 to 0.0 volts and terminal 36 to 0.8 volts. 

(b) Vertical Switching. Transistor gates within 
U41 60 allow either the CH 1 or CH 2 signal to be con
nected to the output of U41 60 (terminals 1 7  and 1 8). 
The transistor gates are controlled by the Vertical 
Switching Control circuit. Figure 4-2 shows a simplified 
diagram of the transistor gates and the Vertical Switching 
Control circuit. Figure 4-2 shows the Signal path with the 
VERT MODE switch set to CH 1 .  

(c) CH 1 and CH 2 Trigger Pickoff. U4 1 60 sup
plies samples of the signals present in the CH 1 and CH 2 
Preamplifiers to the trigger circuits. The CH 1 trigger signal 
output is at termi nal 13 of U41 60 and the CH 2 trigger 
signal output is at terminal 22 of U41 60. 

(d) CH 2 OUT Signal Pickoff. Terminal 2 1  of 
U41 60 supplies a sample of the signal present in the CH 2 
Preamplifier to the base of 04282. This signal is amplified 
through 04282 and 04288, then connected to the CH 2 
OUT connector (J4289). 

(e) X-Axis Signal Pickoff. A sample of the signal 
present in the CH 1 Preamplifier is supplied to terminal 
1 4  of U41 60. In  the X-V horizontal mode, this signal is 
connected to the Horizontal Preamplifier in  the Horizontal 
Module and provides horizontal deflection for the crt. 

(3) Vertical Switching Control. Figure FO-3 shows 
the schematic diagram which contains the Vertical Switch
ing Control circuitry. Transistor gates within U41 60 deter
mine which of the signals in the CH 1 and CH 2 Preamp
l ifiers is supplied to the output of U41 60 (terminals 1 7  and 
1 8). The CH 1 gate is controlled by the voltages on termi
nals l S  and 1 6  of U4160. The CH 2 gates are control led 
by the voltages on terminals 19 and 20 of U41 60. These 
voltages are controlled by the channel switching multi
vibrator and the VERT MODE switch. 

(a) Channel Switching Multivibrator. The channel 
switching multivibrator consists of 0431 6  and 04326. The 
multivibrator operates in the CHOP and AL T settings of 
the VERT MODE switch. In the CHOP mode, the multi
vibrator is free running at about 250 kilohertz. In the AL T 
mode it switches states when triggered by the alternate 
trace sync pulse through Q4334. 

(b) CH 1 Vertical Mode. When the VERT MODE 
switch is  set to CH 1 ,  -S volts is  connected to R4323 
through the VERT MODE switch 54330. Resistors R4323 
and R4322 form a divider which sets terminals 1 6  and 1 9  
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of U4 1 60 LO. Termi nals  1 5  and 20 of R4 1 60 are pul led 
H I  through R43 1 2. This turns off the CH 2 series gate and 
turns on the CH 1 series gate. The CH 1 signal passes to 
termi nals 1 7  and 1 8  of U4 1 60. 

(c) CH 2 Vertical Mode. This mode works the 
same as the CH 1 mode except -5 volts is  connected to 
R43 1 3  setting termi nals 1 5  and 20 LO and termi nals  1 6  
and 1 9  are pul led H I  through R4322. This turns on the 
CH 2 series gate and a l lows the CH 2 signal to pass to 
termi nals 1 7  and 1 8  of U4 1 60. 

(d) Add Vertical Mode. 

1 In the ADD mode the algebraic sum of the 
output signals from the CH 1 and CH 2 Preamplifiers is  
supplied to terminals 17 and 18 of U4 1 60. 

2 When the V E RT MOD E  switch (S4330) i s  
set to ADD�either R43 1 3  nor R4323 are connected to 
-5 volts. This al lows term i nals 1 5  and 1 9  to be pul led H I  
through R43 1 2  and R4322 respectively. Terminal 2 0  is 
also pulled positive through R43 1 2  but, because of 
CR43 1 2, termi nal 20 is  LO with respect to terminal  1 5. 
I n  the same way, terminal 1 6  is LO with respect to termi
nal 19 due to CR4322. This turns on both the CH 1 and 
CH 2 series gates and turns off both shunt gates (see F igure 
4-2).  Both signals pass to terminals 1 7  and 1 8  of U4 1 60. 

(e) AL T Vertical Mode. In the AL T mode the 
channel switching multivibrator operates as a bistable mu lti
vibrator. The state of the multivibrator is  switched at the 
end of each sweep. The CH 1 and CH 2 signals are in
dividually d isplayed on alternate sweeps. 

1 When the V E RT MODE switch is set to 
AL T, -5 volts is connected to the emitter of 04334 
through R4333. The base of 04334 is pu l led positive with 
respect to its emitter through R4334. This turns on 04334 
and provides the negative supply voltage for the mu lti
vi brator. 

2 When 04334 turns on, either 043 1 6  or 
04326 wil l  turn on. Assume 043 1 6  turns on. This  pul ls  
terminals 15 and 20 of U4 1 60 LO. Termi nals 16 and 1 9  
are pul led H I  through R4322. This blocks the C H  1 signal 
and passes the CH 2 signal to termi nals 17 and 18 of 
U4 1 60. 

� While 043 1 6  is on, the end of C43 1 6  con
nected to the emitter of 043 1 6  charges positive with re
spect to the end connected to the emitter of 04326. 

4 At the end of each sweep, the Sweep Control 
circuit in th; Horizontal Module suppl ies a negative-going 
pulse to the base of 04334. Th is momentari ly turns off 
04334 removing the ngative supply voltage from the 
multivibrator. Neither 043 1 6  nor 04326 can conduct. 
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5 We previously assumed 043 1 6  was on and 
had chargedthe end of C43 1 6  connected to the emitter of 
0431 6  positive with respect to its other end. When 04334 

again turns on, the emitter of 04326 w i l l  be more negative 
than the emitter of 043 1 6. Therefore 04326 w i l l  turn on, 
reversing the previously assumed condition. Terminals 1 6  
and 1 9  of U4 1 60 wi l l  be pulled LO through 04326 and 
termi nals 1 5  and 20 w i l l  be pul led HI through R43 1 2. The 
CH 2 signal wi l l  be blocked and the CH 1 signal w i l l  pass to 
termi nals 1 7  and 18 of U4 1 60. 

(f) CHOP Vertical Mode. I n  the CHOP mode the 
channel switching multi vibrator operates as an astable 
multivibrator. The CH 1 and CH 2 signals are alternately 
displayed during the same sweep. The switchi ng transients 
are blanked and cannot be seen. 

1 When the V E RT MODE switch is  set to 
CHOP, -5 vo lts is connected to the emitters of 043 1 6  and 
04326 through R43 1 8  and R4328, respectively. This pro
vides the negative supply voltage for the channel switching 
multivibrator. The multivi brator operates as an astable 
multivibrator with a repetition rate of about 250 k i lohertz. 
Transistors 0431 6  and 04326 conduct alternately to 
switch the CH 1 and CH 2 transistor gates in the same man
ner as for the AL T setting of the V E R T  MODE switch. 

1. The frequency determi n i ng components are 
C43 1 6, R43 1 8, and R4328. 

� The chop blanking ampl ifier ( 04338) pro
vides an output pulse to the Z Axis Ampl ifier to blank the 
switch ing transients. During the time the mu ltivibrator is 
switching, the current change in the primary of T4335 in
duces a voltage in  the secondary. This i nduced voltage 
drives the base of 04338 negative which turns it off. The 
resulting positive-going pulse on the col lector of 04338 is 
suppl ied to the Z Axis Amplifier in the Main Module.  The 
length of this pulse is determi ned by R4335 and C4335. 

(4) Delay Line Driver and Delay Line. F igure FO-3 
and F igure FO-4 show the Delay Line Driver and Delay 
Line circuitry. The Delay Line Driver buffers the vertical 
signal from termi nals 1 7  and 1 8  of U4 1 60 and suppl ies it 
to the Delay Line. The Delay Line delays the vertical signal 
about 1 20 nanoseconds. The Delay Line Driver and Delay 
Line circuitry also contains the N O R M  trigger signal pick
off, the BW L I M I T  20 MHz switch, and the T R I G  V I EW 
switch. 

(a) Delay Line Driver. The output from the chan
nel switching gates, at terminals 1 7  and 1 8  of U4 1 60, is 
appl ied to the Delay Line Driver (04342, 04352, 04362, 
and 04372). Transistors 04342 and 04352 buffer the out
put of U4 1 60 to provide optimum frequency response. 
Transistors 04362 and 04372 are connected as feedback 
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amplifiers with R4362 and R4372 providing feedback. 
Resistors R4365 and R4375 provide reverse termination 
for the Delay Line. 

(b) NORM Trigger Signal Pickoff. A sample of the 
signal present in the Delay Line Driver is suppl ied to the 
base of emitter fol lower 04384. The signal on the emitter 
of 04384 is suppl ied to the Trigger Switchi ng ci rcuit in  
the Horizontal Module.  This  signal is  used to trigger the 
sweep on the signal providing vertical deflection regard· 
less of the setting of the V E RT MOD E switch. 

(c) BW LIMIT 20 MHz Switch. When the BW 
L I M IT 20 MHz switch (54380) is pul led, a low·pass fi lter 
is placed in the vertica l path between the Delay Line Driver 
and the Delay Line. The f i lter  components are C4388, 
C4389, L4378, and L4388. The inductors are in series 
with the signal path blocking h igh frequencies and the 
capacitors are in para l lel  with the signal path shunting h igh 
frequencies. This l im its the upper -3 dB point of the 
vertical system to 20 megahertz. 

(d) TRIG VIEW Switch. When the TR I G  V I EW 
switch (S4380) is pushed i n  and held, the vertical signal 
is disconnected from the Delay Line i nput and a sample of 
the signal being appl ied to A Trigger Generator is applied 
in its place. This a l lows viewing the signal being appl ied to 
the A Trigger Generator at the time the sweep is triggered. 
This is useful when using an external source for triggering 
(in the EXT and EXT -;- 1 0  positions of the A SOU RCE 
switch ) .  

(e) Delay Line. The Delay Line (D L4400) pro· 
vides about 1 20 nanoseconds of signal delay. The delay 
al lows the Trigger Generator to in i ti ate sweep generation 
before the vertical signal reaches the crt. This a l lows 
viewing the portion of the vertical i nput signal at which 
the sweep is triggered. 

(5) Vertical Amplifier. The Vertical Amplifier am
pl ifies the signal from the output of the Delay Line to a 
level sufficient to drive the vertical deflection plates of the 
crt. 

(a) The Vertical Ampl ifier is a two-stage cascode 
ampl ifier. The first stage consists of 04421 , 04429, 04431 ,  
and 04439. The second stage consists of 04447, 04463, 
04457, and 04473. A cascode ampl ifier consists of a com
mon-emitter ampl ifier driving a common-base ampl ifier. 

(b) The series RC networks between the emit-
ters of 04421 and 04431 in the f irst stage provide h igh
frequency compensation. Thermistor RT44 1 9  and varactors 
C R44 1 6  and CR44 1 7  correct for changes in h igh-frequency 
compensation as temperature changes. 
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(c) As temperature increases the gain of an am· 
pl ifier of  this type decreases. To compensate for this, the 
resistance of thermistor RT44 1 6  decreases as temperature 
increases. This reduces the emitter resistance of 0442 1  
and 04431 . The decreased emitter resistance decreases 
the negative feedback due to the emitter resistance and 
holds the gain constant as temperature increases. 

(d ) Overa l l  gain of the Vertical Amplifier is ad
justed by R4443. Adjusting R4443 changes the col lector 
load resistance on 04429 and 04439. 

(e) Part of the BEAM F I N D E R  switch (5500) is 
located in the Vertical Ampl i fier. 

1 When 5500 is not pushed, the junction of 
R4427 and R4437 is d i rectly connected to +5 volts through 
5500. Resistors R4427 and R4437 supply current to 
04429 and 04439. 

2 When 5500 is pushed, it removes +5 volts 
from the junction of R4427 and R4437. Now +5 volts is 
supplied to the junction of R4427 and R4437 through 
R4425. The i ncreased resistance reduces the current sup
pl ied to 04429 and R4439 reducing their dynamic range. 
The reduced dynamic range prevents 04429 and 04439 
from passing any vertical signals which would cause an off
screen d isplay. The reSU lting vertical display is compressed 
and always appears on the crt regardless of the ampl itude 
of the input signal or the setting of the vertical POSITION 
control .  

b. Horizontal Module. 

( 1 )  Trigger Input Amplifiers and Trigger Switching. 
Figure FO-5 shows a schematic d iagram of this circuit. The 
Trigger Input Amplifier buffers the trigger signal. The 
Trigger Switch ing circuit selects the source of the trigger 
signal and the method of coupl i ng the trigger signal to the 
Trigger Generator. 

(a )  CH 1 and CH 2 Trigger Input Amplifiers. The 
CH 1 and CH 2 trigger signals are suppl ied by U4 1 60 in  the 
Vertica l Module. The signals pass through emitter fol lowers 
04 1 42 and 04 1 22. The outputs of the emitter fol lowers 
are supplied to the SOU R CE switches. 

(b) NORM Trigger Input Amplifier. The NORM 
trigger signal is picked off the Del ay L ine  Driver circuit. 
Emitter fol lower 04384, in the Delay Line Driver c ircuit, 
buffers the signal and suppl ies it to the SOU RCE switches. 

(e) E XT Trigger Input Ampl ifier. 

1 The A EXT Trigger Input Amplifier con
sists of 022 12, 0221 4, and 0221 6. The B EXT Trigger 
I nput Amplifier consists of 02 1 1 2,  02 1 1 4,  and 02 1 1 6. 
Both amplifiers are the same so only the A EXT Trigger 
I nput Ampl ifier wi l l  be discussed. 



2 The A EXT trigger signal is appl ied to J2205. 
The signal passes through one of two voltage dividers. The 
A SOURCE switch (S22OO) determines which d ivider is 
selected. In the EXT position, the A SOU RCE switch 
selects the divider composed of R2205-C2205 and R2206-
C2206. In the EXT position the selected d ivider attenuates 
the i nput signal by a factor of about 4. I n  the EXT -;. 1 0  
position, the A SOU RCE selects the divider composed of 
R2203-C2203 and �2204-C2204. I n the E XT -;. 1 0  position 
the selected divider attenuates the input signal by a factor 
of about 40. The capacitors in para l lel with the d ivider re
sistors provide correct voltage d ivider action at high 
frequencies. 

3 In the AC, LF R EJ, and H F  R EJ positions of 
the A COUPLING switch (S2220), the signal from the out
put of the selected voltage d ivider is coupled to the gate of 
0221 2  through a capacitor (C22 1 2) .  In the DC position, 
the signal is d irectly connected to the gate of 022 1 2. 

4 The EXT signal is applied to the gate of 
source-follower 0221 2. F ET 0221 4  provides a relatively
constant current source for 022 1 2. Diode CR22 1 4  com
pensates for current changes as temperature changes by 
sl ightly adjusting the bias on 0221 4 .  The signal on the 
source of 022 1 2  is appl ied to the base of emitter fol lower 
022 1 6. The signal on the emitter of 022 1 6  is suppl ied to 
the A SOURCE switch. 

5 To protect 022 1 2  in the presence of h igh
ampl itude positive-going input signals, R2203 or R2205 
(depending on the A SOURCE setting) l imits the gate cur
rent that can be drawn by 022 1 2. In the presence of high
ampl itude negative-going signals, CR221 3 becomes for
ward biased. The path for current flow is from -5 volts 
through R2229, CR22 1 3, and R2204 or R2205. Resistor 
R2203 or R2205 l imits the current through R2229 and 
CR2213 preventing the anode of CR22 1 3  from going more 
negative than about -6 volts. 

(d) Trigger Switching_ Trigger SOU RCE Switching 
selects the source of the signal appl ied to the Trigger Gen
rators. Trigger COU P L I N G  Switching determines the band 
of frequencies suppl ied to the Trigger Generators. The A 
and 8 Trigger Switching circuits are the same except A 
SOU R CE has a L I N E  position and 8 SOU RCE has a 
STAR TS AFTE R D E LAY position. The L I N E  position 
suppl ies a sample of the power l ine voltage from the Low
Voltage Power Supply to the A Trigger Generator. The 
STARTS AFTE R D E LAY position wil l  be discussed in the 
8 Trigger Generator descr iption. Since both circuits are so 
s imi l iar, only the A Trigger Switching circuit wil l  be dis
cussed. 

1 Two paths exist for the triggering signa l .  The 
high-frequency signal components connect directly to input 
pins of U2260. The low-frequency signal components con
nect to pin 1 9  of U2260 through the A SOU RCE switch. 
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Figure 4-3A shows a simplified diagram of the low
frequency signal path. Figure 4-38 shows a simpl ified dia
gram of the h igh-frequency signal path. 

2 F igure 4-4 shows a simplified d iagram of 
signal flow with A SOURCE set to N O R M  and A COU
P L I N G  set to AC. Other SOURCE settings operate in  a 
similar manner. Each of the high-frequency signal i nputs to 
U2260 is internally connected to the base of an emitter 
follower. Normally these emitter fol lowers are prevented 
from conducting by connecting the base to -2 volts 
through a pair of resistors (see F igure 4-4). To select a high
frequency input, the junction of these resistors is  connected 
to ground through the SOU RCE switch which a l lows the 
emitter in U2260 to conduct. For instance, to select the 
N O R M  trigger source, the junction of R2233 and R2238 
is grounded through the A SOU RCE switch (see 
F igure 4-4) .  

3 For  a l l  A COUPLING settings except HF 
R EJ,  the  resistor junction selected is connected to  ground 
through the A COUP L I N G  switch (see Figure 4-38 and 
F igure 4-4) .  I n  the H F  R EJ position, the selected resistor 
junction is disconnected from ground and pin 4 of U2260 
is selected by grounding the junction of R2243 and R2242. 
Pin 4 must be selected even though no signal is  connected 
to it because one of the emitter fol lowers within U2260 
must be selected for proper operation of U2260. Since the 
h igh-frequency signal path is opened the only signal sup
pl ied to the A Trigger Generator is through the low
frequency path. 

4 For the AC and H F  R EJ positions of the A 
COUP L l N Gswitch, the low-frequency signal is ac coupled 
through C2226 and C2227 to pin 1 9  of U2260. In the dc 
position, the low-frequency signal is dc coupled (C2226 and 
C2227 are bypassed).  In the LF R EJ position, the low
frequency signal is interrupted and only the h igh-frequency 
signal is connected to the A Trigger Generator. 

(2) A Trigger Generator. The A Trigger Generator 
consists of U2260 and associated circuitry. F igure 4-5 
shows a simpl ified d iagram of the A Trigger Generator. 

(a)  Sequence of Events During Trigger Gener
ation. The following d iscussion wil l  follow the sequence 
of events in the A Trigger Generator. Refer to F igure 4-5 
throughout the discussion. 

1 During Holdoff. Point E is held HI by the 
holdoff gate at pin 1 7  of U2260. Point I is held H I  by the 
complement sweep gate output at point L causing point J 
to be LO. 80th of the arm latch inputs are LO. The output 
of the arm latch (point K) has previously been reset to H I  
(at the beginn ing of holdoff by the holdoff signal appl ied 
to pin 1 7  of U2260).  When point K is H I , pin 14 will be 
held LO regardless of the trigger signal input. The sweep 
gate latch is held off. 

4-9 



A I R  FORCE T033A1 -13-496-1 
NAVEL EX 0969-LP-170-0010 
Operation Instructions 

ONE POSITION I SOUrCE I SELECTED BY 

I 

ONE POSITION 
SELECTED BY 

I COUPLING I 
I 

NORM 
I AC 1 9  ------<o-o--.... ---�._-u--__t �  ..... -_Ci'""";'"_o_--.... ---� I 

PARTIAL 
U2260 

CH 1 

CH 2 

LINE 

EXT 

EXT + 10 

I 
I 

---0'10-........ 
I 

-----10 I 0--" 
I -C !  

Q----I 

A. LOW·FR EQUENCY TRIGGER SIGNAL PATH. 

NORM ) 
CH 1 ) 
CH 2 ) 

EXT OR EXT + 10 ) 

IN LINE POSITION OF A SOURCE 
OR STARTS AFTER DELAY 
POSITION OF B SOURCE, PIN 4 
OF U2160 OR U2260 IS GROUND 
WHICH BLOCKS OTHE R  HF 
INPUTS 

IN HF R EJ POSITION OF COUPLING 
THE INPUT SELECTED BY SOURCE 
IS DISABLED AND PIN 4 (NO 
SIGNAL) IS SELECTED. 

-2 V 

-2 V  

-2 V 

0---" LF R EJ 

0---" H F R EJ 

-'-

ONE POSITION 
SELECTED BY 

DC 

5 

3 

7 

4 

PARTIAL 
U2260 

ONE POSITION 
SELECTED BY 

COUPLING I AC 
, 

LF REJ 

DC 

H F  R EJ 

.---------------------�--.--
I ...... ...... .... ....... ....... ...... 

-2 V _'1 _  

B. HIGH·FR EQUENCY SIGNAL PATH. -2 V 
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PARTIAL 
U2260 

NORM TRIGGER 19 
SIGNAL FROM 

-... ---.(T-;-"t)..------"\� ..... ---11____} �-o--;-o----� DELAY LINE DRIVER 
R2223 C2226 C2227 

C2233 HF PATH 5 

R2233 

-V 
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CONNECTS THE BASE TO -2 V, THRU R2233 AND 
R2238, AND TURNS OFF THE EMITTER FOLLOWER. 

Figure 4-4. Trigger signal paths with SOURCE set to NORM and COUPLING set to AC. 

2 At the End of Holdoff. At the end of hold
off, pin 1 7  of U2260 steps LO causing point H to step H I .  
There are now two poss ib i l ities depending o n  the state of 
the signal at point A. If the trigger i nput signal at point A 
is above the 3.55 volt threshold at the end of holdoff, no 
further changes wi l l  occur at this time. The H I  at point K 
wil l  continue to hold pin 1 4  LO. If the trigger input signal 
at poi nt A is  below the 3.55 volt threshold at the end of 
holdoff (or the f irst t ime after the end of holdoff the trig
ger input signal fal ls  below the 3.55 volt threshold) ,  point 
o goes LO setting point F H I .  This sets the arm latch 
causing point K to go LO. With point K LO, the sweep gate 
latch wi l l  be a l lowed to change states. 

3 After the Arm Latch Sets. After the arm latch 
sets, the f i rst voltage at point A that is more positive than 
the 3.65 volt threshold, causes poi nt B to go H I .  This 
causes the output of the sweep gate latch (pin 1 4  of 
U2260) to go H I .  The HI on pin 1 4  causes the A Sweep 
Generator to begin generating a sweep ramp. 

� Beginning of Holdoff. At the end of A Sweep 
time, the holdoff gate at pin 1 7  of U2260 steps HI .  This  
causes point H to  step LO.  Point I is set to LO whenever 
the sweep gate (at pin 1 4 )  is H I .  With points H and I both 
LO, point J momentar i ly steps H I .  Th is resets the arm l atch 
causing point K to go H I .  When point K goes H I ,  the sweep 
gate goes LO and point I goes H I setting point J LO. The 
holdoff condition described in paragraph 4-3. b. (2) (a)  
.!. i s  restored. 

(b) Slope Selection. The slope of the trigger input 
signal, on which a sweep gate is generated, is determined by 
the voltage connected to pin 8 of 1.12260. When the voltage 
is negative, the signal at point A is i nverted (see F igure 4-5) .  

(c) LEVEL Control. The LEVE L control ( R2253) 
sh ifts the dc level of the signal appearing at point A. This 
changes the position on the signal where the signal passes 
through the threshold voltage. 
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Figure 4-5. A trigger generator. 
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(d) Hysteresis Adjustment. The hysteresis adjust
ment ( R2245) sets the d ifference in the trigger threshold 
and the arm threshold .  The closer the levels are to each 
other, the more susceptible the circuit wi l l  be to triggering 
on noise. If the levels are too far apart, the c ircuit will re
quire excessive i nput signal ampl itude to generate a sweep 
gate. 

(e) Trigger View Pickoff. A sample of the trigger 
input signal is supplied to pins 1 0  and 1 1  of U2260. This 
paraphase signal passes through emitter followers 02350 
and 02356 to the T R I G  V I EW switch (S4380) .  When the 
T R I G  V I EW switch is pushed, the signal from the Delay 
Line Driver is disconnected from the Delay Line and the 
trigger view signal is  connected in its place. 

(3) B Trigger Generator. The B Trigger Generator 
operates in the same manner as the A Trigger Generator ex
cept in the STAR TS A FTE R D E LAY position of the 
H O R I Z  D ISPLAY switch. In the STARTS AFTE R D E
LAY mode, +5 volts is connected to pin 2 of U2 1 60 
through S2 1 00 and S2650 (see Figure 4-5). This discon
nects the trigger signal from point B,  sets point D La, 
and sets point C H I .  At the end of holdoff, point E goes 
La causing point F to go H I .  This sets point K La and, 
because of the HI a lways present on point C, causes a 
sweep gate to be generated. 

(4) A Sweep Generator. A sweep generator con-
sists of U2790 and associated circuitry. Figure FO·6 shows 
a complete schematic d iagram of the circuit. Figure 4-6 
shows a s impl ified d iagram of the c ircuit. F igure 4-7 shows 
the waveforms produced during A sweep generation. 

(a) Sweep Generator Integrated Circuits. Both the 
A and B Sweep Generator integrated circuits (U2790 and 
U2690 respectively )  are the same. However, the functions 
of some of the pins are d ifferent. The following l ists the pin 
numbers and their  functions : 

1 Pin 1 is the i nput for the D E LAY T I M E  
pas control .  This p i n  is only used i n  the A Sweep Gener· 
ator. When the A ramp on pin 2 is  equal to the voltage 
on pin 1 ,  a delayed gate is produced at pin 1 6. 

2 Pin 2 is the input for the ramp voltage from 
the output Mi l ler  circu it. This voltage is internally con· 
nected to pin 5 when pin 7 is La. 

l. Pin 3 sets internal current levels. 

4 Pin 4 sets the Mi l ler null and retrace currents 
for the A Sweep Generator only. This function is per
formed by another circu it in the B Sweep Generator. 

AIR FORCE T033A1-13-496-1 
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5 Pin 5 is the sweep ramp output. The ramp at 
pin 5 is connected to the Horizontal Preamplifier. P in 5 
is switched on or off by the voltage on pin 7 .  

6 Pin 6 sets the i nternal current levels which, 
along with R2682 or R2782, determine the sweep start 
voltage. 

7 Pin 7 controls the sweep ramp output at pin 
5.  When pin7 is  La the sweep ramp at p in  2 i s  internally 
connected to pin 5. When pin 7 i s  H I ,  the sweep ramp at 
pin 2 i s  disconnected from pin 5 and pin 5 is set to -5 
volts. 

8 Pin 8 is the connection for the -5 volt 
supply. 

� Pin 9 is the ground connection. 

1 0  In the A sweep Generator, p in 10 produces 
an output which initiates holdoff. In the B Sweep Gener
ator, pin 1 0  produces an output which is suppl ied to the 
+B GATE OUT Amplifier in the Main Module. 

1 1  The voltage connected to pin 1 1  sets the 
amplitude ofthe unblanking signal at pin 1 2. 

g The signal at pin 1 2  i s  supplied to the Z 
Axis Amplifier i n  the Main Module to unblank the crt. The 
ampl itude of this signal ,  and therefore the brightness of the 
crt display, is control led by the voltage on pin 1 1 . 

1 3  Pins 1 3  and 1 4  work together. A H I  on 
either pin prevents sweep generation. Both must be La to 
start sweep generation. In the A Sweep Generator, pin 1 3  
is held La through a resistor to ground and only p in  1 4  
controls sweep generation. I n  the B Sweep Generator pin 
1 4  goes La when the A Sweep Generator starts but pin 1 3  
doesn't go La until the B Trigger Generator produces a 
sweep gate. I n  the STARTS AFTE R D E LAY position of 
the B SOU RCE switch, a B sweep gate is produced as soon 
as pin 1 6  of U2790 produces a delayed gate. In other 
settings, a B sweep gate is  produced when the first ade
quate trigger signal occurs after a delayed gate is produced 
at pin 16 of U2790. 

discussion. 

supply. 

1 4  Pin 1 4  works with pin 1 3. See the pin 1 3  

1 5  Pin 1 5  is the connection for the + 5  volt 

16 Pin 16 of the A Sweep Generator produces 
a delayed gate to remove the holdoff condition from the B 
Trigger Generator. This output is produced when the A 
ramp voltage on pin 2 reaches the de level on pin 1 .  
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(b) Sequence of Events During A Sweep 
Generation. 

1 Quiescent Condition. The quiescent condition 
exists during holdoff and after holdoff but before the A 
Trigger Generator produces a sweep start gate. P in 1 4  of 

START CURRENT 
LEVEL 

A SWEEP 
GATE I N  

FROM Q2702 

[ DELAY TIME POS I 
SWEEP DISABLE 

( H I  TO DISABLE) 

I NTEN 

A 

+32 

U2790 is HI .  This sets point A (see F igure 4·6) H I .  This 
causes the output of the sweep start comparator to appear 
as a low·impedance poi nt. The output of the sweep start 
comparator supplies current through pin 4 of U2790. and 
through Rt. to set the i nverting i nput of the Mi l ler  op amp 
to the same voltage as the non·inverting i nput (the sweep 

- - - - - - -, 
CT I A TIME/DIV 

- _ _ _ _ _ _ 1 
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P REAMP L I F I E R  

5 

L � V  

U2790--------------------------------------------J 

Figure 4·6. Simplified diagram of the A sweep generator. 
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start voltage which is set by R2782) .  The output of the 
Mi l ler op amp sets pin 2 of U2790 to the sweep start volt
age also. 

� At Triggering. Pin 1 3  is always LO, except in 
the X-Y mode. When pin 1 3  is H I ,  point A (see F igure 4-6) 
is H I  regardless of the state of p in 14 .  When the sweep gate 
causes pin 1 4  to go LO, point A steps LO (see F igure 4-6) .  
This causes the output of the sweep start comparator to 
become a h igh-impedance point. The timing capacitor 
(Ct! starts charging through the t iming resistor ( Rt) .  

� During Ramp Generation. As Ct starts charg
ing through Rt, the inverting i nput of the Mi l ler op amp 
tries to go more positive. This  causes the output of the 
Mi l le r  op amp to go less positive which supplies current 
through Ct and Rt to hold the voltage on the inverting in
put constant. Since the resulting voltage across Rt is con
stant, the current through Rt and Ct must also be constant. 
Charging Ct with this constant current produces a l inear 
negative-going voltage ramp at pin 2 of U2790. The slope 
of the ramp is determined by the values of Rt and Ct 
which are selected by the A T lME/D IV switch (S3 1 00).  
The ramp at pin 2 is internally connected to pin 5 of 
U2790 whenever p in 7 is LO. Pin 7 is HI in  the MIXED and 
B D LY'D positions of the H O R I Z  D ISPLAY switch and 
LO in the A and A I NT E N  positions of the H O R I Z  DIS
P LAY switch and in the X-Y mode. 

A SWEEP GATE 
PIN 14 OF U2260 

A SWEEP GATE 
PIN 14 OF U2790 

A SWEEP RAMP 
PIN 2 OF U2790 

DE LAY TIME POS 
SET TO ABOUT 5.00 

B D LY'D GATE 
PIN 16 OF U2790 

CRT UNBLANKING 
P IN 12 OF U2790 

HOLDOFF START 
P IN 10 OF U2790 
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� At Delayed Gate Generaton. The negative
going ramp at pin 2 of U2790 is i nternally connected to a 
comparator. The ramp is compared to the dc voltage on pin 
1 of U2790 (set by the D E LAY T I M E  POS contro l ) .  When 
the ramp voltage is the same as the voltage on pin 1 ,  the 
comparator triggers the delayed gate multivibrator sup
plying a negative-going gate pulse to pin 1 6  of U2790. Th is 
gate is connected to the B holdoff comparator (02672 and 
02674) and terminates B holdoff. The negative-going gate 
from pin 1 6  of U2790 is also connected to the base of 
02622 through CR2608, C R 26 1 7, C R261 8, and CR2622. 
This al lows the B sweep gate, from the B trigger ampli-
f ier (02602 and 02604) ,  to start B sweep generation.  
Both signals must be LO at the same t ime to start B sweep. 

� Sweep End. The ramp on pin 2 of U2790 is 
internal ly connected to the sweep stop comparator. When 
the ramp reaches -2.4 volts, the comparator switches sup
plying a positive-going pulse to pin 1 0  of U2790. Th is 
pulse is supplied to the Sweep Control circuit and in itiates 
A holdoff. At the beginning of holdoff, the sweep gate 
causes pin 1 4  of U2790 to step H I  causing pin 4 to again 
appear as  a low-impedance point. The current through 
Rt is now supplied by pin 4 of U2790. Also, when pin 1 4  
o f  U2790 steps H I , i t  causes pin 1 2  t o  step H I  and in itiate 
B holdoff. 

Figure 4-7. Waveforms produced during A sweep operation. 
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6 Retrace. At the beginning of holdoff, the out
put of the Mi l ler op amp and pin 2 of U2790 are at about 
-2.4 volts. This voltage is suppl ied to the input of a non
inverting amplifier within U2790. This ampl ifier tries to 
pull pin 4 of U2780, and the inverting input of the Mi l ler 
op amp, less positive. To compensate, the output of the 
Mi l ler op amp rapidly goes positive discharging Ct. The re
sulting positive-going ramp provides retrace. 

(5) B Sweep Generator. The B Sweep Generator con
sists of U2690 and associated circuitry. The B Sweep Gen
erator integrated circuit ( U2690) is the same as the A 
Sweep Generator i ntegrated circuit ( U2790). Both are dis
cussed in  paragraph 4-3. b. (4) (a). Figure 4-8 shows a 
simplified diagram of the B Sweep Generator. F igure 4-9 
shows the waveforms produced during B sweep generation.  
F igure FO-6 shows a complete schematic diagram of the B 
Sweep Generator. 

(a) Sequence of Events During B Sweep Gen
eration in B D L  Y'D or A I NTEN Mode. Refer to F igure 
4-8 and Figure 4-9 during the fol lowing discussion. F igure 
FO-6 shows a complete schematic diagram of the B Sweep 
Generator. 

.1 Before B Delayed Gate Generation. In the B 
D L  Y'D or A I NTEN modes, the base of 06236 is set to 
about +2 volts through the H O R I Z  D I SP LAY switch 
(S2650). The fol lowing conditions exist before the gen· 
eration of a B delayed gate at p in 16 of U2790. The B 
trigger ampl ifier (02602 and 02604) suppl ies a H I  to the 
base of 02622 which biases off 02622. The B sweep start 
voltage (about +2 volts from pin 2 of U2690) is appl ied to 
the base of 02632. Bias resistors set the base of 02636 to 
about +2 volts also. I deal ly 02632 and 02636 Wil l  conduct 
equally. The emitter of 02624 is connected to the col lector 
of 02636 which forward biases 02624. The col lector of 
02624 pul l s  the emitter of 02620 negative enough 
(through CR262 1 ) to turn on 02620. Transistor 02620 
suppl ies current through Rt to hold the inverting input of 
the B Mi l ler op amp at the same voltage as its non-inverting 
input (set by R2682). 

� At B Delayed Gate Generation. When the A 
Sweep Generator generates a B delayed gate (at pin 1 6  of 
U2790), the resulting negative step on the base of 02672, 
causes the B holdoff comparator (02672 and 02674) to 
switch states and remove B holdoff from the B Trigger 
generator. 

� At B Sweep Gate Generation. When a B 
sweep gate is generated by the B Trigger Generator, the B 
trigger amplifier (02602 and 02604) switches, which pulls 
the base of 02622 °negati'lle. Transistor 02622 turns on, 
pu l l ing the emitter of 02620 less negative. This turns off 
02620. This begins generation of a B ramp. When the B 
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ramp (at pin 2 of U2690) begins going less positive, i t  turns 
off 02636. The emitter of 02624 is now connected to -5 
volts through R2638. Transistor 02624 remains on, sup
plying the col lector current for 02622. 

� During B Ramp Generation. When 02620 
turns off, Ct begins charging through Rt. As Ct charges, the 
inverting input of the B Mi l ler op amp tries to go more 
positive. To compensate, the output of the B Mi l ler op 
amp suppl ies current through Ct and Rt to hold the in
verting input at the same voltage as the non-inverting input 
(set by R2682). Since the resulting voltage across Rt is 
constant, the current through Rt and Ct is constant. 
Charging Ct with this constant current produces a l i near 
negative-going ramp at pin 2 of U2690. The slope of the 
ramp is determined by the values of Rt and Ct which are 
selected by the B T I ME /D I V  switch (S3200).  The ramp at 
pin 2 of U2690 is internal ly connected to pin 5 whenever 
pin 7 is LO. Pin 7 is LO in the B D L  Y'D mode and H I  in  
the A I NTEN mode. The B Sweep Generator does not pro
vide horizontal deflection in the A I NTEN mode, it only 
supplies additional unblanking current to intensify the 
d isplay during the time a B sweep ramp is being generated. 

§ Sweep Stop. When the ramp at pin 2 of 
U2690 reaches about -2.4 volts, the emitter of 02629 be
comes sufficiently negative to forward bias 02629. When 
02629 turns on its col lector becomes sufficiently negative 
to turn on 02620. The resulting current through 02620 
flows through Rt and holds the inverting input of the B 
Mi l ler op amp at the same voltage as the non-inverting 
input. The B Mi l ler op amp no longer suppl ies current to 
Ct and the voltage on pin 2 of U2690 remains at about 
-2.4 volts. The B Sweep Generator does not reset at this 
time. If it did reset, i t  might be possible to trigger and 
generate another B sweep ramp before A sweep ends. This 
would produce an erroneous display. The gate at pin 1 0  of 
U2690 does not initiate B holdoff, it only suppl ies a 
signal to the +B GATE OUT Ampl i fier in the Main 
Module. 

� Retrace. At the end of a sweep, the holdoff 
gate from the Sweep Control circuit resets both the A and 
B Trigger Generators. When the B Trigger Generator resets, 
the B trigger ampl ifier (02602 and 02604) switches and 
pul ls the base of 02622 H I .  Th is turns off 02622. When 
02622 turns off, it al lows the col lector of 02629 to pul l  
the emitter of 02620 more negative which increases the 
forward bias on 02620. The increased forward bias on 
02620 tries to increase the current through Rt and force 
the inverting input of the B Mil ler op amp less positive. To 
compensate, the output of the B Mi l ler op amp rapidly 
goes positive, discharging Ct. The resulting positive-going 
ramp on pin 2 of U2690 provides retrace. 
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7 End of Retrace. When the retrace ramp on 
pin 2 of U2690 reaches about +2 volts, the emitter of 
02636 (through the emitter of 02632) is pulled suffi
ciently positive to forward bias 02636. At the same time, 
the emitter of 02629 becomes sufficiently positive to turn 
off 02629. The initial condition (before B delayed gate 
generation) is restored. The col lector of 02636 goes less 
negative, decreasing the forward bias on 02624. Now 
02624 supplies just enough current through 02620 and 
Rt to hold the i nverting and non-inverting inputs of the B 
Mil ler op amp at the same voltage. 

(b) Sequence of Events During B Sweep Gener· 
ation in MIXED Mode. In the M I X E D  mode, B sweep gen
eration is s imilar to that in the A I NT E N  or B D L  Y'D 
modes. The main d ifference is that the voltage level on pin 
2 of U2690 is controlled by the A sweep ramp before a B 
sweep gate is generated. Also, a H I  is placed on p in  7 of 
U2790 causing pin 5 of U2790 to go LO and disconnect 
the A ramp from the Horizontal Preampl ifier. 

1 Before A Sweep Starts. When the M I X E D  
button i s  pushed, the A sweep ramp is connected to the 
base of 02636 through R 2637 and R2781 . Ideally the A 
and B sweep start voltages wil l  be about the same, causing 
both 02636 and 02632 to conduct. The collector of 
02636 is connected to the emitter of 02624, forward 
biasing 02624. The collector of 02624 pulls the emitter 
of 02620 negative enough to forward bias 02620. Tran
sistor 02620 supplies current through Rt to hold both 
i nputs of the B Mi ller op amp at the same voltage. Also, a 
H I  from the B trigger amplifier (02602 and 02604) holds 
off 02622. 

2 After A Sweep Starts. When the A Sweep 

Generator is triggered, the negative-going A sweep ramp be

gins to appear at pin 2 of U2790 which is connected to the 

base of 02636. As the base of 02636 goes less positive, 
02636 turns on harder causing its col lector to go less 
negative. The collector of 02636 is connected to the emit
ter of 02624. As the col lector of 02636 goes less negative, 
the forward bias on 02624 is decreased, which decreases 
its collector current. Since 02624 suppl ies the current 
through 02620, the current through 02620 also decreases. 
This causes the i nverting input of the B Mi ller op amp to 
try to go more positive. To compensate, the output of the 
B Mi l ler  op amp supplies current through Ct and Rt to hold 
both inputs at the same voltage. Ct charges at a rate deter
mined by the A sweep ramp. The resulting ramp at pin 2 
of U2690 has the same slope as the A sweep ramp and is 
internally connected to p in  5 of U2690. This signal is  con
nected to the Horizotal Preamplifier and provides hori
zontal deflection for both the A and B portions of the 
d isplay. 

3 When B Sweep Gate is Generated . When a 
B sweep gate is generated by the B Trigger Generator, the 
base of 02622 steps negative, turning on 02622 which 
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turns off 02620. B sweep generation continues as in the 
A I NTEN or B D LY'D modes. See 4-3. b. (5) (a)  l 
through 1. 

(6) Horizontal Preamplifier. 
(a) The Horizontal Preamplfier is contai ned within 

a single integrated circuit ( U2900). The Horizontal Preamp
l ifier ampli fies the sweep ramp outputs from the A and B 
Sweep Generators and supplies the ampl ified signal to the 
Horizontal Amplifier i n  the Main Module. In the X-Y mode, 
the CH 1 Preamplifier output is suppl ied to the Horizontal 
Peramplifier to provide horizontal (X axis) deflection. 

(b) The following l ists the pin numbers of U2900 
and their functions. 

.1 Pin 1, Magnifier Registration. Used in con
junction with pin 8 to adjust magnifier registration. Adjust
ment is correct when display does not shift horizontal ly 
when switching between normal and magnified d isplays. 

2 Pin 2, Sweep. Output for the negative-going 
signal which is supplied to the Horizontal Amplifier in the 
Main Module. 

3 Pin 3, Gain. Used in conjunction with pin 6. 
The resistance between pins 3 and 6 determines the ampli
tude of the signal at pins 2 and 7. Decreasing this resistance 
increases gain .  The X 1 0  Magnifier switch, when pushed, de
creases this resistance by a factor of ten and therefore in
creases the gain by a factor of ten. 

4 Pin 4, -5 Volts. Connection for the -5 volt 
supply. 

� Pin 5, Current Source. Sets current levels 
with in  U2900. 

..!! Pin 6, Gain. See pin 3. 

7 Pin 7, +Sweep. Output for positive-going 
signal whichis supplied to the Horizontal Ampl i fier in  the 
Main Module. 

8 Pin 8, Magnifier Registration. See pin 1 .  

� Pin 9, B Sweep Input. The output of the B 
Sweep Generator is connected here. The more positive 
of the levels connected to pins 9 and 10 is i nternal ly con
nected to the ampl i fier and provides the output at pins 2 
and 7. The more negative level on pins 9 and 1 0  is i gnored. 

10 Pin 10, A Sweep I nput. The output of the A 
Sweep Generator is connected here. See pin 9. 
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1.1 Pin 1 1 , X Signal Input. A sample of the 
signal present in the CH 1 Preampl i fier is connected here. 
When pin 1 2  is H I ,  the sweep i nputs from pins 9 and 1 0  
are i nternal ly disconnected a n d  the signal from p i n  1 1  i s  
amplified a n d  connected t o  the outputs on pins 2 and 7 .  

1 2  Pin 1 2, X-V Control. This p i n  is set H I  only 
in the X-V mode. See pin 1 1 .  

1 3  Pin 13, Frequency Compensation. The fre
quency compensating capacitor is connected here. 

14 Pin 14, Horizontal Position. The horizontal 
POSITION control is connected here. Changing the dc volt
age on thi s  pin shi fts the dc level of the outputs at pins 2 
and 7, except i n  the X·V mode. 

(7) +A GATE OUT Amplifier. The +A GATE OUT 
Amplifier consists of 0271 2  and associated c ircuitry. The 
A sweep gate signal from the collector of 02702 (part of 
the A trigger ampl ifier) is connected to the base of 0271 2. 
At the beginn ing of A sweep the sweep gate turns off 
027 1 2, causing its col lector to go to +5 volts. At the end of 
A sweep the sweep gate steps positive, turning on 0271 2. 
The col lector of 0271 2  goes to about 0 volts. The resultant 
+A GATE OUT signal is  about +5 volts while an A sweep 
ramp is being generated and about 0 volts the rest of the 
time. 

(8) +B GATE OUT Buffer. The +B GATE OUT Buf

fer consists of 02696 and associated circuitry. The input to 

the buffer circuit is obtained from three sources; the partial 

B Gate signal from pin 10 of U2690, the B sweep gate from 

the col lector of 02602 which is part of the B trigger ampli

fier, and the delayed gate signal from pin 16 of U2790. 
F igure 4·9 shows the time relationshi p  of the two signals. 

The output of the Buffer is LO only when both i n put 
signals are LO. All three input signals are LO at the same 
time only whi le  a B ramp is being generated. The output 
of the Buffer is suppl ied to the +B G ATE OUT Amplifier 
in the Main Module. 

(9) Sweep Control. Sweep Control consists of U2750 

and associated circuitry. The circuit controls holdoff dura

tion, AUTO sweep, and s ingle sweep operation. F igure 4- 1 0  
shows a functional block d iagram of U2750 and associated 
ci rcuitry. 

(a) Holdoff Control. Holdoff control is  provided 
by a Mi l ler ramp generator which consists of three tran
sistors within U2750, and an RC network .  Resistors R2776 
and R2777 are the t iming resistors. Capacitor C2762 and a 
capacitor selected by the A T I M E/D I V  switch are the 
timing capacitors. F igure 4- 1 0  shows a functional block 
diagram of U2750 and associated circuitry. F igure 4-1 1 
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shows the waveforms produced by the holdoff control 
circuitry. 

1. At the beginning of A sweep generation, pin 
6 of U2750 steps LO. This LO passes through an inverting 
amplifier and turns on transistor C and turns off transistors 
D and E (see F igure 4-10) .  When transistors D and E turn 
off, p in 1 1  of U2750 is pul led more positive through 
R2762. Pin 1 1  is clamped at about +5.7 volts by a d iode 
within U2750. The current through the timing resistors 
( R 2776 and R2777) is supplied by transistor C through 
pin 10 of U2750. Th is condition is maintained until the end 
of A sweep generation. 

� At the end of A sweep generation, pin 12 of 
U2750 momentari ly steps H I  which sets the holdoff latch 
within U2750. The 0 output of the holdoff latch goes H I  
causing pin 9 o f  U2750 t o  go H I .  The H I  o n  p i n  9 resets 
and holds off the A Trigger Generator. 

3 When the A Trigger Generator resets (or the 
AUTO sweep gate steps H I ) ,  p in  6 of U2750 steps H I .  This 
turns off transistor C and turns on transistors D and E with
in  U2750. Pin 10 is pul led positive to about +1 .4 volts 
through R2776 and R 2777. 

� After transistor C turns off, pin 10 tries to 
go more positive than + 1 .4 volts. This turns on transistor D 
harder and suppl ies current through C2762, R 2776, and 
R2777. This current holds pin 10 at about +1 .4 volts and 
begins charging C2762. As C2762 charges, pin 1 1  of U2750 
begins going less positive. 

§. As pin 1 1  of U2750 goes less positive, the 
d iode selected by the A T I M E/DI V  becomes forward 
biased. Now the current to hold pin 1 0  at +1 .4 volts is sup
pl ied through C2762 and a capacitor selected by the A 
T IME/D IV. Since the voltage across R2776 and R2777 
doesn't change, the current doesn't change. Now this cur
rent must charge two capacitors, and the voltage ramp on 
pin 1 1  of U2750 wil l  not be as steep. The ramp can also 
be made less steep by i ncreasing the resistance of the A 
T R I G G E R  HOLDOFF control ( R2777) .  

6 When the voltage on pin 1 1  fal ls to about 1 
volt, the R input of the holdoff latch withi n  U2750 is set 
H I  through an inverting ampl if ier. The holdoff latch resets 
and its 0 output goes LO. When the 0 output goes LO, pin 
9 of U2750 goes LO and terminates holdoff. 

(b) AUTO Sweep Control . When pin 4 of U2750 is 
set LO by the T R I G  MODE switch, Sweep Control pro
vides a baseline trace i n  the absence of an adequate trigger 
signal. Figure 4-1 0 shows the Sweep Control integrated 
circuit and associated circuitry. F igure 4- 1 2  shows the 
waveforms produced during AUTO sweep gate generation. 
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Figure 4-1 1 .  Waveforms produced by holdoff control circuitry. 

1 When the T R I G  M O D E  switch (S2750) is 
set to AUTO, pin 4 of U2750 is set LO. This sets input Y 
of the AUTO gate logic H I  through an inverting ampl ifier 
withi n  U2750 (see F igure 4· 1 0) .  

� I f  adequately triggered, p i n  5 o f  U2750 steps 
LO at the beginning of A sweep generation.  This turns on 
transistor A within U2750 and d ischarges C2757. Dis
charging C2757 prevents generation of an AUTO sweep 
gate by keeping input X of the AUTO gate logic LO. 

3 Assume that the trigger signal becomes in
adequate to cause the A Trigger Generator to generate an 
A sweep gate. At the end of the last triggered sweep, pin 
12 of U2750 momentari ly steps H I. This sets the holdoff 
latch with in  U2750. The Q output of the holdoff latch 
sets input Z of the AUTO gate log ic  H I .  

1 When the holdoff latch sets, pin 9 of U2750 
resets the A Trigger Generator causing pin 5 of U2750 to 
step H I . The H I  on pin 5 turns off transistor A with in 
U2750. Now C2757 starts to charge through R2757. 
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§. When C2757 charges sufficiently, i nput X of 
U2750 is H I .  Now al l  three i n puts of the AUTO gate logic 
are HI which causes an AUTO sweep gate to be generated 
at pin 6 of U2750 . 

.§. At the end of the first AUTO generated 
sweep ramp, pin 1 2  of U2750 momentari ly steps H I ,  re
setting the holdoff latch. The Q output of the holdoff 
latch goes LO, causing the output of the AUTO gate 
logic to step H I .  At the same time, the Q output of the 
holdoff latch steps H I , causing holdoff to begin (pin 9 of 
U2750 steps H I ) .  

7 When holdoff ends, the R i nput o f  the hold
off latch goes H I ,  resetting the holdoff latch. TheQ output 
goes H I ,  causing the AUTO gate at pin 6 of U2750 to step 
LO. Th is causes another AUTO sweep to be generated. As 
long as no adequate trigger signal is ava i lable, all subse
quent sweeps wi l l  be in itiated by the AUTO gate at pin 6 
of U2750. 

8 Assume an adequate trigger signal becomes 
available. When A Trigger Generator suppl ies an A sweep 
gate to pin 5 of U2750, transistor A within U2750 is turned 
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Figure 4-12 Waveforms produced during AUTO sweep gate generation_ 

on. Capacitor C2757 d ischarges rapidly through transistor 
A. This sets input X of the AUTO gate logic LO which dis
ables the logic. Now another AUTO gate can not be gener
ated at pin 6 of U2750 unt i l  C2757 charges enough to set 
input X of the AUTO gate l ogic H I  (about 1 00 mi l l iseconds 
after the beginning of holdoff). 

(e) Single Sweep Control. When the T R I G  MODE 
switch (S2750) is set to SGL SWP, p in 1 of U2750 is con
nected to ground. Now, when adequately triggered, only 
one sweep ramp wi l l  be generated . After one sweep is dis
played, another sweep can't be presented unti l after the 
SGL SWP button has been pushed . Figure 4- 1 0  shows a 
functional block d iagram of the Sweep Control integrated 
ci rcu it and associated ci rcu itry . 

1. To operate i n  the single sweep mode, pin 1 
of U2750 is grounded and pin 2 is pul led H I  through 
R2752. This holds the R input of the single sweep latch 
with in U2750 H I .  

2 At the end o f  sweep ramp generation, the 0 
output of the holdoff l atch steps H I .  This H I is connected 
to the S input of the single sweep latch and sets the latch. 
The Q output of the single sweep latch holds pin 9 of 

U2750 H I  even after the. holdoff latch has reset. This per
manetly holds off the A Trigger Generator. 

3 To reset the single sweep latch, the SG L 
SWP button

-
must be pushed and released. When the SG L 

SWP button is pushed, pin 2 of U2750 is set LO which sets 
the R input of the single sweep l atch H I. When the SGL 
SWP button is released, pin 2 of U2750 steps H I causing 
a negative going transition on the R input of the single 
sweep latch. This transition resets the single sweep l atch. 
The 0 output of the single sweep latch goes LO which 
sets pin 9 of U2750 LO and terminates holdoff. 

e. Main Module. 
( 1 ) Z-Axis Amplifier. Figure FO-9 shows the Z-Axis 

Amplifier circuitry. The Z-Axis Ampl ifier consists of 
051 4, 051 8, 0524, 0526 and associated circuitry. 

(a) Normal Z-Axis Amplifier Operation. The Z
Axis Amplifier accepts signals from several sources, ampl i 
fies them, and suppl ies a control signal to the CRT Circu it 
to control display intensity. The sources of the signals used 
to control display intensity are : Vertical Switching COntrol 
circuit, A Sweep Generator, and the B Sweep Generator. 
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1 The Z Axis Amplifier input signals are applied 
to the emitter of common base amplifier 0514. Transistor 
051 4  provides isolation between the signal sorces and the Z 
Axis Ampl ifier. The algebraic sum of the signals applied to 
the emitter of 051 4 determines the current supplied to the 
base of 051 8. 

2 Transistor 051 8 is an emitter fol lower. The 
signal on theemitter of 051 8 drives 0524 and 0526. 

3 Transistors 0524 and 0526 are connected as 
a complementary symmetry ampl ifier. The signal from the 
emitter of 051 8  drives both bases and the output is taken 
from the junction of the two col lectors. This output signal 
is supplied to the crt control grid through the dc restorer 
portion of the CRT Circu it. 

(b) BEAM F I N D E R  Z-Axis Amplifier Operation. 
When the B EAM F I N D E R  button is pushed and held, the 
Z Axis Amplifier ignores the input signals and provides a 
visible display. 

1. With the BEAM F I N D E R  button pushed and 
held, +32 volt is disconnected from R51 2 and +5 volts is 
connected to R504. 

2 The +5 volts connected to R 504 reverse 
biases CR506 and CR505. This disconnects the input 
signals from the emitter of 0514 .  

� When +32 volts is removed from R51 2, the 
base of 051 8  is pulled sl ightly more negative through 
R 5 1 4. This sets conduction in 051 8  at a level which pro
vides a visible display regardless of the Z Axis Ampl ifier 
i nput signals. 

(2) Crt Circuit. Figure FO-9 shows the CRT Circuit. 
The CRT Circuit provides the h igh voltage levels needed to 
operate the crt. The CRT Circuit consists of the high volt
age oscillator, high voltage regulator, high voltage rectifier, 
h igh voltage multipl ier, and dc restorer. 

(a) H igh Voltage Oscillator. The h igh voltage 
osci l lator consists of 0552, 0556, T550 and associated 
circuitry. Figure 4-1 3  shows the waveforms produced in 
the high voltage oscil lator. 

1 To explain the h igh voltage osci l lator, we 
must choose

-
a given point in an oscil lation and describe 

the sequence of events. Assume pin 3 of T550 is going more 
positive and pin 5 is going less positive. 

2 As pin 3 of T550 goes more positive, the volt
age across the feedback winding of T550 (between pins 3 
and 6) adds to the voltage on C548. When the vol tage on 
pin 3 becomes sufficiently positive, it pulls the base of 
0552 positive enough to turn on 0552. 
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Figure 4-13. Waveforms produced in the high voltage oscillator 



3 As 0552 turns on .  current is drawn through 
T550 and L554. This current induces positive feedback into 
the feedback coil of L554 and turns on 0552 harder. The 
voltages induced i nto the feedback coi ls of T550 and L554 
hold 0552 on. 

..! As the magnitude of the current in  T550 and 
L554 increases, the rate of change of the current decreases. 
When the rate of change of the current reaches about zero, 
the voltage induced in the feedback windings of T550 and 
L554 becomes insufficient to hold 0552 on. 0552 begins 
to turn off. Note that at this instant the voltage across the 
secondary of L554 is 0 volts. 

� As 0552 is turning off, the magnetic field 
around L554 starts col lapsing. This induces a voltage in 
the feedback winding of L554 which speeds up the turnoff 
of 0552. 

6 The col lapsing magnetic field of L554 i nduces 
a voltage in L554 which forces the emitter of 0556 more 
positive. This voltage causes the emitter of 0556 to go 
more positive than pin 4 of T550. As a resu lt, 0556 turns 
on and places L554 in paral le l  with the primary winding 
of T550. 

7 The current produced by the col lapsing 
magnetic field of L554 flows through 05�6 and the pri
mary winding of T550. This transfers the energy stored in 
L554 to T550 and i ncreases the efficiency of the ci rcu it. 
The amount of energy stored in  L554 is control led by the 
h igh voltage regulator. 

l! As the osc i l lation cycle continues, the voltage 
across L554 decreases unti l it  is not sufficient to hold 0556 
on. Therefore 0556 turns off. 

J! The cycle continues unti l  pin 3 of T550 
again becomes sufficiently positive to turn on 0552. Then 
the sequence just described repeats. 

(b) High Voltage Regulator. The h igh voltage reg
ulator consists of 0544, 0548, and associated circuitry. 
F igure FO-9 shows the high voltage regulator ci rcuitry. The 
high voltage regulator controls the output of the h igh volt
age osci l lator by contro l l ing the energy in the primary 
circuit. To fully understand the h igh voltage regulator, read 
the previous High Voltage Osci l lator discussion before con
tinuing with this discussion. 

1 The h igh voltage regulator controls the point 
during an osci l lation cycle that 0552 is turned on. Assu me 
the -2 kV supply starts to go more negative (too much 
energy is transferred to the secondary circuit of T550). 
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2 As the -2 kV supply goes more negative it 
pulls the base of 0554 less positive. The col lector of 0544 
goes more positive which decreases the col lector current of 
0548. Transistor 0548 suppl ies charge current to C548. Be
cause the col lector current of 0548 is decreased, C548 
charges more slowly. As a reSUl t, the voltage on pin 3 of 
T550 wi l l  not become positive enough to turn on 0552 
unti l later in the osci l lation cycle (see Figure 4-1 3) .  There
fore less energy is stored i n  L554 and transferred to the pri
mary of T550 when 0556 turns on. This decreases the a
mount of energy transferred to the secondary of T550 
which causes the -2 kV supply to go less negative. 

3 If  the -2 kV supply goes less negative, 0544 
and 0548 turn on harder charging C548 faster. The voltage 
on pin 3 of T550 becomes positive enough to turn on 0552 
earl ier in the osci l lation cycle. Therefore more energy is 
stored in L554 and transferred to the primary of T550 
when 0556 turns on. As a resul t, more energy is transfer
red to the secondary circuit of T550 and the -2 kV supply 
goes more negative. 

-± In the event the h igh voltage regulator mal
functions, VR552, V R553, and CR552 provide over
voltage protection. If the peak voltage on pin 8 of T550 
exceeds about +200 volts, V R552 conducts. When V R552 
and VR553 conduct they turn on 0552 which draws 
enough current to open fuse F558. 

(c) High Voltage Rectifier. F igure 4- 14  shows a 
simpl ified diagram of the h igh voltage rectifier. Figure 
FO-9 shows the h igh voltage rectifier and associated 
circuitry. 

1 The h igh voltage rectifier is contained with in 
U550. The circuit ha lf  wave rectifies the -2 kV peak ac 
signal at pin 9 of T550. The rectified and f i l tered voltage is 
supplied to the crt cathode, dc restorer, FOCUS contro l ,  
and the h igh voltage regulator. 

2 The heater supply winding of T550 is re
ferenced to the -2 kV supply. This prevents breakdown 
between the heater and the cathode due to a large voltage 
difference between them. 

(d ) High Voltage Multiplier. F igure FO-9 shows 
the h igh voltage mu ltipl ier. The circuit is a standard voltage 
multipl ier consisting of d iodes and capacitors. The multi
pl ication factor is 3.  The multipl ier is contained within 
module U550. The output of the mult ipl ier suppl ies the 
positive anode voltage for the crt. 

(e) DC Restorer. The dc restorer is contained with· 
in U550. Figure 4-1 5 shows a simpl ified diagram of the 
circu it. 
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Figure 4-14. High voltage rectifier. 

1 To control the crt beam current, and there
fore display intensity, the voltage on the crt control grid is 
varied through the dc restorer. How negative the control 
grid is with respect to the cathode is determined by the 
d ifference in the voltages from the crt bias setting and the 
Z Axis Amplifier. 

2 The voltages from the bias control and the Z 
Axis Amplif�r wi l l  vary ; however, to make this d iscussion 
easier to understand, assume the bias control sets pin 2 of 
U550 to + 1 00 volts and the Z Axis Amplifier sets pin 1 of 
U550 to +20 volts. 

� On positive-going excursions of the voltage on 
pin 8 of T550, diode C clamps the voltage at point X to 
about the voltage on pin 2 of U550 (see F igure 4-1 5). We 
have assumed this voltage to be about 1 00 volts. Point Y 
is clamped at about -2 kV by diode G. Capacitor E charges 
to the difference between the -2 kV supply and pin 2 of 
U550 (about 2.1 kV).  Note that d iode F is reverse biased. 
When the voltage on pin 8 of T550 falls below the level on 
pin 1 of U550 (set by the Z Axis Ampl i fier), d iode B 
clamps point X at about the voltage on pin 2 of U550 (+20 
volts assumed) .  Since the voltage on capacitor E can't be 
changed instantaneously, point Y steps negative by an 
amount equal to the d ifference in  the levels at which diodes 
B and C conduct (80 volts assumed) Point Y steps negative 
to -2080 volts. This is 2 1 00 volts (the charge on capacitor 
A) more negative than the conduction level of d iode B.  

.i When point Y steps to -2080, d iode G be
comes reverse biased and diode F becomes forward biased . 
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PointY sets the crt grid to about -2080 volts or about 80 
volts more negative than the cathode. While d iode F is for
ward biased, capacitor E discharges s l ightly into capacitor 
A. This replaces the charge that leaks off capacitor A while 
d iode F is reverse biased. 

5 When the osci l lation on pin 8 of T550 again 
becomes sufficiently positive, the original condition is re
stored. Diode C clamps point X at about 1 00 volts and 
d iode F is reverse biased. While diode F is reverse biased, 
the charge on capacitor A holds the crt control grid at 
about -2080 volts. 

.§. The action just described is fairly slow. To 
provide rapid intensity changes, the rapid voltage changes 
from the Z Axis Ampl ifier are supplied d i rectly to the con
trol grid through capacitor A. 

(3) Horizontal Amplifier. Figure FO-8 shows the 
Horizontal Amplifier circuitry. The Horizontal Amplifier 
provides the final signal ampl ification to drive the hori
zontal deflection plates of the crt. The circuit consists of 
two single ended feedback ampl ifiers. Transistor 0234 is a 
constant voltage source for the input stages of both ampli·  
fiers (0232 and 0274) .  The col lectors of 0232 and 0274 
drive the bases of complementary symmetry amplifiers 
0244·0246 and 0284-0286 respectively.  The signals in  
the two ampl ifiers are 1 80 degrees out  of  phase with each 
other . 

(4) +B GATE OUT Amplifier. Figure FO·8 shows the 
+B GATE OUT Amplifier c ircuitry. 
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(a) The +B GATE OUT Amplif ier ampl ifies the 
signal from the +B GATE OUT buffer. The output of this 
ci rcuit is connected to a rear panel mounted BNC con
nector. The output signal steps to about +5 volts during B 
sweep ramp generation and about 0 volts the rest of the 
time. The circuit consists of i nverting amplif ier 0356. 
emitter fol lower 0358. and associated ci rcuitry. 

(b) When the i nput of the ci rcuitry goes more 
positive. 0356 turns on hard and i ts col lector goes to about 
+0.7 volts. This causes the emitter of 0358 to go to about 
o volts. 

(c) When the i nput steps less positive. 0356 turns 
off and the base of 0358 is pul led more positive through 
R354. The emitter of 0358 is prevented from going more 
positive than +5. 1 volts by V R353. 

(5) Calibrator. F igure F O-8 shows the Cal ibrator 
c ircuitry. The Cal ibrator generates an accurate 1 .0 volt 
square wave for use in probe compensation and checking 
vertical gain accuracy. The c ircuit consists of an astable 
multivibrator and an output ampl if ier. 

(a) Multivibrator. Transistors 0376 and 0382 
form an astable multivibrator. The multivibrator runs at 
approximately 1 ki lohertz. The frequency is determined by 
the RC time constant of C376-R377-R375. Transistors 
0376 and 0382 conduct alternately. producing a square 
wave output signal at the col lector of 0382. Diodes CR372 
and CR373 I imit the charge on C376 to about 1 8  volts to 
prevent damage to 0376 or 0382 when either transistor is 
removed while the instrument is operating. 

(b) Output Amplifier. The square wave output 
signal from the collector of 0382 drives the output ampli
f ier (0386) .  Transistor 0386 is a lternately driven into 
saturation. then into cutoff. This resul ts i n  a 0 to +5 volt 
square wave at the col lector of 0386. Amplitude adjust
ment R386 sets the collector current in 0386 to produce a 
1 volt square wave across R388. Th is 1 volt square wave is 
connected to J387 on the instrument front pane l .  

(6) Low Voltage Power Supplies. F igure FO- 1 0  shows 
the Low Voltage Power Suppl ies. except for the +95 volt 
supply. Figure FO-9 shows the +95 volt supply. 

(a) Primary Circuit. Al l  the suppl ies except the 
+95 volt supply receive power from T700. To reduce 
electromagnetic interference. the ac supply voltage is 
fi ltered by a fi lter which is part of P700. There are two 
wi ndings in  the primary of T700. These windings can be 
placed in  series or paral le l  by the l ine voltage selector 
switch (S701 ) .  The two windings are p laced in series for 
operation from a 232 volt power source or in paral lel for 
operation from a 1 1 6 volt power source. 
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(b) +32 Volt Supply. Figure FO- 1 0  shows the +32 
volt supply.  The +32 volt supply consists of U 722A. 0732. 
0734. 0736 and associated ci rcuitry . 

! Operational ampl ifier U722A controls regu
lation of the +32 volt supply. The noninverting i nput of 
U722A is set to +9 volts by V R722. The output of the +32 
volt supply sets the inverting i nput of U722A at +9 volts 
through voltage divider R735- R 736-R 737. 

� The output of U 722A (about +9 volts) is  
level shifted by a zener diode (VR725). This level shifted 
voltage controls the base drive of 0732 and 0736 which 
are connected as a Darl ington ampl ifier. Transistor 0734 
provides overcurrent protection.  

� Regulation occurs as fol lows. Assume the +32 
volt supply tries to go less positive. This is sensed on the 
wiper of R736 and causes the inverting i nput of U722A to 
try to go less positive. As a result. the output of U722A 
goes more positive which turns on 0732 and 0736 harder. 
When 0736 turns on harder. the +32 volt  supply goes more 
positive wh ich corrects for the original deviation. 

(c) +5 Volt Supply. F igure FO- 1 0  shows the +5 
volt supply. The +5 volt supply consists of U722B. 0742. 
0744. 0746 and associated circuitry. 

1 The reference voltage for the +5 volt supply 
is obtained trom the +32 volt supply through R741 and 
R742. The reference voltage sets the noninverting input of 
U722B to +5 volts. 

2 The i nverting input of U722B senses changes 
in the +5 volt supply through R743. 

3 The output of U722B controls conduction 
in  0744 and

-
0746 which are connected as a Darl ington 

amplifier. The conduction level of 0746 controls the +5 
volt supply output voltage. Transistor 0742 provides over
current protection for the +5 volt supply. 

(d) -5 Volt Supply. F igure FO- 1 0  shows the -5 
volt supply. The -5 volt supply consists of U762. 0764. 
0766. 0768 and associated ci rcuitry. 

1 In the -5 volt supply. the noninverting input 
of the operational ampl ifier ( U762) is not referenced to 
the +32 volt supply as in  the +5 volt supply. I nstead it is 
connected to ground (0 volts) through R 764. 

2 The inverting input of U762 does not di
rectly sense the supply output voltage as in  the +5 volt 
supply. Instead the inverting input senses both the +32 
and -5 volt supplies through voltage divider R763-R762. 
This sets the inverting input to 0 volts. Since the +32 volt 
supply is constant, changes in the -5 volt supply are 
sensed at the inverting input. 



3 The output of U762 is level shifted by several 
series connected d iodes. The level shifted voltage controls 
the conduction of 0766. The col lector of 0766 controls 
the conduction of 0768 which controls the -5 volt supply 
output voltage. Transistor 0764 provides overcurrent 
protection for the -5 volt supply. 

4 Regulation of the -5 volt supply occurs as 
fol lows. Assume the -5 volt supply tries to go more neg· 
ative. This tries to force the i nverting i nput of U762 neg
ative. The output of U762 drives the base of 0766 less 
negative. This causes 0768 to conduct less, causing its 
col lector to go less negative and correct the original 
condition. 

(e) Overcurrent Protection. The fol lowing de
scribes overcurrent protection for the +32 volt supply. 
Overcurrent protection for the +5 volt and -5 volt sup
pl ies operates in a s imi lar manner. 

1 As the load on the +32 volt supply i ncreases, 
the voltage dropped across R 734 (the current sensing re
sistor) also increases. As the voltage across R734 i ncreases 
it forces the emitter and the base of 0736 more positive. 
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2 When the load on the +32 volt supply be
comes excessive, the voltage on the base of 0736 becomes 
sufficiently positive to forward bias 0734 through R 732 
and R733. As 0734 begins to conduct, i t  reduces the for
ward bias on 0732 and 0736 causing the +32 volt supply 
output to go less positive. The greater the l oad on the +32 
volt supply the more 0734 conducts and the less positive 
the +32 volt supply goes. 

3 The current sensing resistors for the +5 and 
-5 volt supplies are R 748 and R 768 respectively.  

(f) +95 Volt Supply. Figure FO-9 shows the +95 
volt supply. The +95 volt supply consists of C R 582 and 
associated circuitry. The +95 volt supply is powered by 
the high voltage osci l lator through T550. The ac voltage 
on pin 2 of T550 is half wave rectified by C R 582. The 
half wave rectified voltage is fi ltered by C582, L582, and 
C584. Regulation is provided by the high voltage 
regulator. 

4-4. FUNCT IONS O F  CONTROLS, CON
N ECTORS, AND INDICATORS. The location of 
controls, connectors, and indicators is shown on F igure 
FO-1 i n  the foldout section at the rear of this manual. De
tai led function descriptions are l isted in Table 4-2. 
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Table 4-2. Functions of Controls, Connectors, and I ndicators 

Figure/index no. Control, connector, or 
indicator name 

FO-l /1 L I N E  RANGE 

2 Fuse Holder 

3 Power Cord Connector 

4 POWE R 

5 ON Indicator 

6 I NTEN 

7 ASTI G  

8 FOCUS 

9 TRACE R OTATION 

10 CAL I B R ATO R 

1 1  Graticu le 

1 2  BEAM F I N D E R  

1 3  SCA L E  I LLUM 

1 4  V E RT M O D E  

4-30 

Function 
Selects the l ine voltage range on wh ich the i nstrument is to be operated. 

The ranges are indicated on the rear pane l .  

Contains the instrument l ine fuse. 

Connects the detachable power cord to the i nstrument. 

Turns the i nstrument on and off. Pull to turn on; push to turn off. 

Indicates when power is appl ied to the instrument; flashes if the l ine 
voltage drops below a l lowable l imits. 

Controls the brightness of the crt display. 

Screwdriver adjustment used in conjunction with the FOCUS control to 
initial ly obtain  a well defined display. Once set, usual ly requi res l ittle 
or no adjustment. 

Adjusts for awell defined display during normal operation. 

Screwdriver adjustment used to al i gn the trace with horizontal graticule 
l ine. 

Provides a one volt, one k i lohertz, square wave output for setting probe 
compensation and checking vertical gain .  

I nternal graticule prevents paral lax errors. R ise and fal l  t ime measure
ment points are indicated on the left edge, and near the top and bot
tom horizontal portions of the graticule. 

Locates an off screen display. When pushed, a compressed display is 
visible with in the graticule area. Th is display is independent of posi
tion controls, intensity setting, or appl ied signals. 

Controls graticule i l lumination. 

Selects the operating mode for the vertical deflection system .  

CH 1 :  Displays only signals appl ied to the C H  1 input connector. 

AL T:  Signals appl ied to CH 1 and CH 2 input connectors are a lter-
nately displayed. The alternation occurs during retrace at the end of 
each sweep. Useful at sweep rates of 0.5 mi l l iseconds/divis ion or 
faster. The display begins to fl icker at rates slower than 0.5 m i l l i
seconds/d ivision ; therefore, the CHOP mode should be used at these 
rates. 

ADD:  Displays the algebraic sum of the signals appl ied to the CH 1 and 
CH 2 input connectors. 

CHOP: Signals appl ied to CH 1 and CH 2 input connectors are a ltern
ately displayed at a fixed rate of about 250 k i lohertz. Useful at sweep 
rates of 0.5 mi l l iseconds/division or s lower. At rates above 0.5 m i l l i
seconds/division the chopped segments become visible; therefore, the 
AL T mode should be used. 



Figure/index no. 

FO-l /14 
(continued) 

1 5  

1 6  

1 7  

1 8  

1 9  

20 

2 1  

22 
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Table 4-2. Functions of Controls, Connectors, and Indicators-Continued 

Control, connector, or 
indicator name 

VO LTS/D I V  

VAR 

Deflection Factor 
I ndicator 

U NCAL I ndicator 

AC-GN D-DC 

Vertical Channel  In
input Connectors 

POSITION 

I N V E RT 

Function 

CH 2 O R  X-V:  Displays only signals appl ied to the CH 2 i nput con
nector. Must be selected for X-Y operation. 

T R I G  V I EW or 20 MHz BW: Three position switch. When pul led out, 
the bandwidth of the vertical deflection system is  l imited to 20 mega
hertz; when pushed part way in the vertical bandwidth is normal ;  and 
when pushed completely i n  and held,  the s ignal appl ied to the A 
Sweep trigger generator is d isplayed. 

Outer ring portion of the control selects the vertical deflection factor i n  
a 1 -2-5 sequence. Factors are cal ibrated when the V A R  portion o f  the 
controls is in  its fully clockwise detent position. 

I nner knob portion of the VOL TS/DI V  control .  Provides continuously 
variable unca l ibrated vertical deflection factors between cal ibrated 
settings. Extends the maximum vertical deflection factor to 1 25 
volts/divis ion when using a lOX probe. Th is control must be i n  its 
fu l ly  clockwise detent position for cal i brated deflection factors. 

A l ight colored area under the VOL TS/D IV control sk irt, which i ndi
cates th,e vertical deflection factor associated with the probe being 
used. Check the attenuation factor of the probe and use the cor
respondingly marked l ight colored area. 

I nd icates when the VA R portion of the VOL TS/D I V  control i s  out of 
its ful ly  clockwise detent position and uncal ibrated deflection factors 
are being used. 

Selects the method of coupl ing the input signal to the vertical input 
ampl ifier. 

AC: I nput signals are capacitively coupled, blocking any dc component. 
Low frequencies are attenuated about 3 dB at 1 0  hertz using a l X  
probe and at 1 hertz using a lOX probe. Ac coupl ing may cause 
ti l ti ng of square wave signals below about 1 ki lohertz. 

G N D :  Connects the vertical input amplifier to ground to provide a 
ground reference display ( input signal is disconnected) .  Connects 
the input signal to ground through the ac input capacitor and a one 
megohm resistor to keep the input coupling capacitor precharged. 

DC: Input signals are d i rectly coupled, thus passing all components 
of the signal to the i nput ampl ifier. 

Connects the Channel l and Channel 2 vertical input probes to the i n
strument. In the X-V mode of operation, the CH 1 O R  X i nput pro
vides horizontal deflection and the CH 2 OR Y input provides vertical 
deflection. 

Provides vertical positioning control of the display. In  the X-V mode of 
operation, the CH 1 O R  X control positions the d isplay h orizontal ly 
and the CH 2 OR Y control positions the d isplay vertica l ly .  

I nverts the Channel 2 d isplay only, 

4-31 



AI R FORCE T033A1 ·13-496-1 
NAVE LEX 0969·LP·170·001 0  
Operation I nstructions 

Table 4·2. Functions of Control, Connectors, and Indicators-Continued 

Figure/index no. 

FO-1 /23 

24 

25 

26 

27 

4-32 

Control, connector, or 
indicator name 

H O R  IZ D ISPLAY 

POSITION 

A AND B TI M E/D I V  

VAR 

U NCAL I ndicator 

Function 

Selects the mode of operation for the horizontal deflection system. 

A: Horizontal deflection is provided by the A sweep generator at a rate 
set by A TIME/D IV. The B sweep generator (delayed sweep) is d is
abled. 

M I XE D :  The first part of the sweep is  displayed at a rate set by A 
T I M E/DI V  and the last part of the sweep is displayed at a rate set by 
B T I M E/DI V. The relative amount of d isplay control led by each set
ting is determined by the setting on the D E LAY T I M E  POS dia l .  

A I NTEN: Horizontal deflection is provided by the A sweep generator 
at a rate set by A TI ME/DI V. The B sweep generator produces an i n
tensified zone on the display. The length of time the display is intens
ified is about ten times the B T I ME/D I V  setting except when A sweep 
ends before B sweep. The location of the intensified zone on the dis
play is determined by the D E LAY T I M E  POS dial setting. 

B DL Y'D: Horizontal deflection is  provided by the B sweep generator 
at a rate set by B TI ME/DI V. The A sweep generator continues to 
operate. With the B sweep SOU RCE set to STARTS AFT E R  DE-
LA Y, the start of 13 sweep is delayed from the start of A sweep by a 
time determined by the settings of A T I M E/D I V  and D E LAY T I M E  
POS. To calculate the delay, multiply the A T I M E/D I V  setting b y  the 
D E LAY TIME POS dial  setting. 

Provides horizontal positioning control of the d isplay, except in the 
X-Y mode of operation when the CH 1 OR X, POSITION control pro
vides horizontal positioning. 

Selects the sweep rate for the A and B sweep. The A sweep rate is set 
by rotating the outer ring portion of the control .  The rate is shown be
tween the two black l ines on the clear skirt of the control .  This rate 
is multipl ied by the D E LAY TIME POS setting when using the A 
I NTEN or B D L  Y'D display modes. For cal ibrated sweep rates, the 
VAR knob portion of the control must be in the ful ly clockwise de
tent position. 

The B sweep rate i s  set by pull ing the outer ring out and rotating i t  to a set
ting shown by the white l i ne scribed on the ring. 

The X-Y mode of operation i s  selected with the A sweep rate control is set 
ful ly  counterclockwise. 

I nner knob portion of the A AND B T I M E/D I V  control .  Provides contin
uously variable uncal ibrated sweep rates between calibrated settings of the 
A T I M E/D IV settings. Must be in its fully clockwise detent position for cal i
brated A sweep rates and delay times. 

I ndicates when the VAR portion of the A AND B T I M E/DIV control is out 
of its fully clockwise detent position and the A sweep rates are not 
calibrated. 
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Table 4-2. Functions of Control, Connectors, and Indicators-Continued 

Figure/index no. Control, connector, or 
indicator name Function 

FO-l /28 X l 0  MAG I ncreases the displayed sweep rate by a factor of 1 0. E xtends the fastest 
sweep rate to 5 nanoseconds/d ivision. The magnified sweep display is the 
center one division of the unmagnified display (0.5 d ivision from e ither side 
of the center vertical graticule l ine). 

29 X l 0  MAG Indicator Indicates when the X l 0  MAG is selected. 

30 D E LAY T I M E  POS Provides a variable B sweep delay from 0.000 to 1 0.000 times the setting of 
the A TIME/D I V  control .  

31  T R I G  MODE Selects the mode of operation for the A sweep trigger. 

32 

33 

T R I G  R EADY 
I nd icator 

SOURCE 

AUTO: With proper trigger LEV E L  and COUPL I N G  settings, A sweep can be 
i nitiated by signals above about 20 hertz. I n  the absence of a triggering 
signal or with control misadjustments, the A sweep generator free-runs to 
provide a reference display. 

N O R M :  With proper trigger LEV E L  and COUPL I N G  settings, A sweep can be 
in itiated by an input signal. I n  the absence of a triggering signal or with con
trol misadjustments, the A sweep generator does not run and there is no 
display. 

SGL SWP: A momentary contact push button, which cancels previous T R I G  
MODE selections and selects a single sweep mode o f  operation. This mode 
operates the same as NORM,  except only one sweep is displayed on a trig
ger signal. Another single sweep cannot be displayed unti l  the SG L SWP 
push button is pressed to reset the trigger circuit. 

Indicates the A sweep is reset and ready for a s ingle sweep d isplay when a 
trigger signal occurs. If the indicator is out when i n  the SG L SWP mode, 
the SG L SWP push button must be pressed to reset the trigger circuit. 

Selects the source of trigger input signal. 

STARTS AFTER D E LAY (B  trigger only ) :  B sweep runs immediately after 
the delay time selected by the A TI ME/D I V  setting mu ltipl ied by the DE
LAY TIME POS setting. No B trigger is required. I n  any other B trigger 
SOU RCE setting a trigger is requi red after the delay t ime before B sweep 
wi l l  run. 

N O R M :  Provides a trigger from the vertical deflection system. The actual 
source is the displayed signal .  In this mode, CH 1 and CH 2 t ime relation
shi p  measurements are not val id and should not be used. Th is mode is not 
recommended for use in  the CHOP or AL T V E R T  MOD E  because the dis
play triggers on the channel switching transients. 

CH 1 :  Provides a trigger from the CH 1 preamplifier. The CH 2 display may 
be unstable if it  is not time related to CH 1 .  

CH 2 :  Provides a trigger from the CH 2 preampl ifier. The CH 1 display may 
be unstable if it is not time related to CH 2. 

L I N E  (A trigger only ) :  Provides a trigger from a sample of the power-l i ne 
frequency. This trigger is useful when channel i nputs are t ime related 
(multiple or sub-mu ltiple) to the power-l ine frequency. Also, it is useful for 
stabi l i zing a display that has a power-l ine frequency component on a com
plex waveform. 
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Table 4-2_ Functions of Control, Connectors, and Indicators-Continued 

Figure/index no_ 

FO-1 /33 
(continued) 

34 

35 

36 

37 

38 

39 

40 

4 1  

42 

43 

4-34 

Control, connector, or 
indicator name 

COUPLING 

LEVEL 

SLOPE 

External Trigger 
Input Connector 

A T R I G G E R  
HOLDOFF 

Ground B inding Post 

+A GATE 

+8 GATE 

EXT Z AXIS 

CH 2 OUT 

Function 

EXT: Provides a trigger from an external signal connected to the External 
Trigger I nput connector. This trigger i nput must be time related to the in
put signals to provide a stable display. 

EXT (+ by 1 0) :  The same as EXT above, except the input signal i s  atten
uated by a factor of 1 0. 

Selects the method used to couple s ignals to the trigger generator. 

AC: Selects capacitive coupl i ng, which blocks dc components on the signal. 
Signals below about 60 hertz are attenuated. 

LF R EJ:  Selects capacitive coupl ing, which blocks dc components on the 
signal. Signals below about 50 ki lohertz are rejected. Useful for displaying 
h igh frequency components of complex waveforms. 

H F  R EJ :  Signals are capacitively coupled, which blocks the dc component. 
Signals below about 60 hertz and above about 50 kilohertz are attenuated. 
Useful for displaying low frequency components of complex waveforms. 

DC: Al l  components of the signal are coupled. Useful for d isplaying low
frequency or low repetition rate signals. 

Selects the ampl itude' poi nt on the trigger signal at which the sweep is trig
gered. It is usual ly adjusted after the trigger SOU RCE, COUPLING, and 
SLOPE have been selected. 

Selects the slope of the trigger signal on which the sweep is triggered. 

OUT +: Sweep is triggered on the positive going portion of the trigger signal .  

IN-:  Sweep is triggered on the negative going portion of  the trigger signal . 

Connects external trigger i nput probe or cables to the instrument. 

Provides control of holdoff t ime between sweeps. Variable up to ten times 
the setting of the A TIME/D I V  setting, except in the .2 and .5 second 
ranges. Useful when triggering on low repetition pulses or aperiodic signals. 

Obtain the best poss ible  display using the A sweep trigger controls before 
setting the hold off time. 

External connector to chassis (earth) ground, The connector will accept 
cables or wi res using open end solder lugs, banana plugs, or stripped wire 
for connection. 

Provides a +5 volt positive pulse output during the A sweep time, 

Provides a +5 volt positive pulse output during the 8 sweep time , 

Connects external Z-axis inputs for crt intensity modulation. External inputs 
may also be used for crt blanking provided the crt intensity is properly 
set. Useful for adding time markers to a display, or when using the i nstru
ment as a peripheral d isplay in a monitoring system. 

Provides an output signal from the CH 2 preampl ifier. Useful for cascade 
operation (CH 2 into CH 1 )  to increase vertical deflection sensitivity, Also, 
may be used to trigger external equipment. 



4-5_ OPERAT I NG CONSIDE RATIONS. To ensure 
optimum measurement accuracy, the following information 
should be considered before operating the osci l loscope. 

a. Signal Connections. In general ,  probes offer the most 
convenient means of connecting an i nput signal to the in
strument. They are sh ie lded to prevent pickup of electro
static interference. The 1 0X probe offers a h igh input im
pedance, which a l lows the circuit under test to perform 
very close to normal operation conditions. However, i t  
also attenuates the  input signal ten times. 

( 1 )  In high frequency appl i cations that requ i re maxi
mum overa l l  bandwidth, use coaxia l  cables terminated at 
both ends in thei r  characterist ic impedance. For further 
information, refer to the paragraph on Coaxial Cables 
below. 

(2) High level, low frequency signals may be d irectly 
connected to the input connectors with short, unshielded 
leads. This coupling method works best for signals  below 
about one ki lohertz and deflection factors above one volt/ 
d ivision. When this method is used, establish a common 
ground between the instrument and the equ ipment under 
test. To avoi d  errors in  the d isplay, keep the leads away 
from any source of i nterference. If interference is exces
sive with unshie lded leads, use a coaxial cable or a probe. 

b. Loading Effect of Input Connections. As nearly as 
possible, s imulate actual operating cond itions in the equip
ment under test. Otherwise, the equipment under test may 
not produce a normal signal. Because of their high input 
impedance, the suppl ied probes offer the least c ircuit 
loading. When the signal is d irectly coupled to the input 
of this instrument, the i nput impedance is  about one 
megohm paral leled by about 20 picofarads. When the 
signal is coupled to the input through a coaxial cable, the 
effective input capacitance depends upon the type and 
length of cable used. For information on obtain ing maxi
mum frequency response with coaxial  cables, refer to the 
paragraph on Coaxial Cables below. 

c. Coaxial Cables. Cables used to connect s ignals to the 
input connectors have a large effect on the accuracy of a 
displayed h igh frequency waveform . 

( 1 ) To maintain the high frequency characteristics 
of an appl ied signal ,  high qual ity, low loss coaxial cable 
should be used. Also, the cable should be terminated at 
both ends in its characteristic impedance. I·f· i t  is necessary 
to use cables with differing characteristic impednaces, use 
suitable impedance match ing devices. 
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(2) To maintain fast rise t ime pulse characteristics, 
use the shortest length of coaxial cable possible. Also, ob
serve the cable criteria for high frequency characteristics 
in ( 1 )  above. 

d. Grounding. Reliable  signal measurements cannot be 
made unless both the instrument and equipment under test 
are connected together by a common reference (ground) 
lead in addition to the signal lead or probe. Although the 
three-wire ac power cord provides a common connection 
with used with equipment with s imi lar  power cords, the 
ground l oop produced may make accurate measurements 
impossible. The short ground lead connected to the probes 
provide the best signal ground. On coaxial  cables, the shield 
provides a common ground when connected between two 
coaxial connectors (or with su itable adapters to provide a 
common ground). When using unshielded signal leads, a 
common ground lead should be connected from the chassis 
of the instrument (rear panel Ground Binding Post) to the 
chassis of the equipment under test. 

e. Graticule. The graticule is i nternal ly marked on the 
faceplate of the crt to provide accurate, no paral lax meas
urements. The graticule is marked with eight vertical and 
ten horizontal major d ivisions. Each d ivision is one centi
meter square. In addition, each major d ivision is d ivided 
into five minor d ivisions. The vertical gain and horizontal 
timing are cal ibrated to the graticule, so accurate measure
ments can be made from the crt. Figure 4-1 7 shows the 
graticule with its various measurement markings. The 
terminology shown is used throughout this manual in dis
cussions involving graticule measurements. Note the nu
meric sca l ing markings on the left s ide of the graticule. 
These are used when making rise or  fal l  time measurements. 

1ST OR 
LEFT 
VERTICAL 
G RATICULE 

CENTER 
VERTICAL 
G RATICULE 
L I N E  

9TH 
D IVISION 
V ERTICAL 
G RATICULE 
LINE 

1 1 TH OR 
R IGHT 
VERTICAL 
G RATICULE 
L I N E  

\ /  
LINE � \ 

.-.-.-.-������ 

R ISE AND 
FALL TIME 
MEASU REMENT 
PERCENTAGE 
MAR K E RS 

CENTER 
HOR IZONTAL 
G RATICULE 
L I N E  

Figure 4-17 Graticule measurement markings 
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f. Common Mode Rejection (F igure 4-18).  Some signals 
may contain undersirable components, such as in the dot
ted portion of F igure 4-18A. Common mode rejection can 
el iminate or reduce these components from the measure· 
ment. Use the following procedure to reduce or el iminate 
an undesireable l ine frequency component: 

( 1 )  Apply signal to CH 1 input connector. 

(2) Apply l ine frequency signal to CH 2 i nput 
connector. 

(3) Set V E RT MOD E  to ALT. 

(4) Push i n  I NV E RT button to invert channel 2 
display. 

CH 1 SIGNAL 
... - - -WITH 

UNWANTED 
LINE ,oJ . . '� '. "/ . . . . 1'" . 

F REQUENCY �--+-"��_���. _��+-�--����'�� 
COMPONENT " . "'  ... - - ... ....... 

CH 2 SIGNAL 
FROM LINE 

F REQUENCY 
SOURCE 

( INVERTED) 

SIGNAL WITH 
LINE 

F REQUENCY 
COMPONENT 

CANCELED 
OUT 

".... ,. / 
-I--

A. CH 1 AND CH 2 SIGNALS 

1 . . • 00 
90 

- - ... . . - - -

- - - - - - - -- - - - -

,. I 
t 

B. R ESU LTANT SIGNAL. 

-

- -

" " 

. -

- -

Figure 4-18. Common mode rejection of a n  undesired line-frequency. 
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(5) Set CH 2 VAR control to make channel 2 display 
amplitude about equal to undesired component of channel 
1 display. 

(6) Set V E RT MODE to ADD and s l ightly readjust 
CH 2 VAR control for maximum rejection of undesired 
signal component (see F igure 4- 1 88 ) .  

g. Cascaded Operation. Maximum vertical sensitivity can 
be increased to approximately 1 mi l l ivolt/d ivision by cas
cading the CH 1 and CH 2 amplifiers as fol lows: 

( 1 ) Connect CH 2 OUT signal (on rear panel )  to CH 1 
input via a 50 ohm cable and a 50 ohm termination. 

(2) Set V E RT MODE to CH 1 .  

(3) Apply an input signal to CH 2 input connector. 

NOTE 

In this mode, bandwidth is limited to about 
40 megahertz. 

h. Delayed Sweep Magnification. Fol lowing are two B 
Delayed modes, which may provide a higher apparent 
sweep rate magnification than provided by X 1 0  MAG. 
F irst, try the Magnified Sweep Starts After Delay method. 
If this produces too much horizontal j itter, try the Mag· 
n ified Triggered After Delay method. 

( 1 )  Magnified Sweep Starts After Delay ( Figure 
4·19). Use the following procedure to make delayed sweep 
magnification measurements. 



(a) Set H O R I Z  D ISPLAY to A I NTEN and 8 
SOU RCE to STARTS AFTE R D E LAY. 

(b) Use D E LAY T I M E  POS to move the left edge 
of the intensified d isplay to the left side of that portion of 
A sweep to be magnified. 

(c) Set 8 T I M E/D I V  so just that portion of A 
sweep to be magnified is i ntensified (see Figure 4·19A) .  

(d) Set H O R I Z  D ISPLAY to 8 D LY'D. The por· 
tion of A sweep that was intensified in (c) above is dis· 
played in magnified form (see F igure 4·1 98).  The displayed 
sweep rate is determined by 8 T I M E/D I V. To calculate the 
apparent magnification factor, use formula :  

Apparent 
Magnification 

A T I M E/DI V  setting 
8 T I M E/DIV setting 

(2) Magnified Sweep Triggered After Delay. If the 
Magnified Sweep Starts After Delay method above pro· 
duces too much jitter, operate 8 sweep as fol lows: 

(a) Perform steps ( 1 )  (a)  through ( 1 )  (c) of Mag· 
nified Sweep Starts After Delay procedure above. 

(b) Set 8 SOU R C E  to the same setting as A 
SOU RCE. Set 8 LEV E L  for a stable intensified zone. 

NOTE 

If the intensified zone cannot be stabilized, 
reset VOL TS/DI V for more display ampli· 
tude or use external triggering. 

(c) Set H O R I Z  D I SP LAY to 8 D L  Y'D. To obta in  
a stable display it may be necessary to sl ightly reset 8 
LEV E L  control .  
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4·6. INITIAL INST RUM ENT TUR N·ON. Apply 
power to the instrument as follows : 

a. Verify that the instrument is configured for the cor· 
rect power source (refer to the Operating Voltage Selection 
paragraphs in Section I I I , Preparation for Use and 
Shipment) . .  

b. Remove the power cord from the front panel cover 
and plug it into the rear panel connector. 

c. Connect the power cord to the power source 
receptacle. 

\ 

A. A INTENSI F I E D  D ISPLAY 

� . . . . . . . . .  . . .  . . . . 
90 

" I 
I 

V\ l/" f.,.A. 
V 

17 
/ 

. '"" . 

B. B DL Y'D DISPLAY 

Figure 4·19. Delayed sweep magnification. 
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d. Pul l  on the POWE R switch. The ON indicator should 
l ight; i f  it bl inks, the l ine voltage is too low. 

e.  Al low the instrument a few minutes to warm up ( if  
actual measurements are to be taken, al l ow 5 minutes when 
the i nstrument has been stored in a temperature above 0° ; 
20 minutes for lower temperatures). 

4-7. PRELIMINARY ADJUSTMENTS. Before 
using the instrument for the f irst t ime, make the fol lowing 
prel imi nary settings and adjustments, then perform a 
NORMA L  OPE RATION functional check. 

a. Initial Control Settings. Set the controls as fol lows 
(both channels if applicable) : 
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VOL TS/DIV .2 in  1 0X probe 

VAR 

POSITION 
AC-GND-DC 
VERT MODE 
I N V E RT 
20 MHz BW 
T R I G  MOD E 
LEV E L  

SLOPE 
COUPLI N G  
A SOURCE 
B SOU RCE 

D E LAY T I M E  POS 
A and B TI M E/D I V  
A VAR 

HOR I Z  D ISPLAY 
X l 0  MAG 
A T R I G G E R  H O LDOF F  
SCALE I LLUM 
POSITION, I NTEN, 

and FOCUS 

NOTE 

window 
Ful ly  clockwise (cal i 

brated detent) 
M idrange 
DC 
CH 1 
Out (norma l )  
I n  (off) 
AUTO 
Midpoint of + slope, 

then adjust as neces
sary 

OUT + 
AC 
CH 1 
STARTS AFTE R 

D E LAY 
Ful ly counterclockwise 
.2 ms 
Ful ly clockwise (ca l i -

brated detent) 
A 
OUT (off) 
N O R M  
Ful ly  counterclockwise 
Midrange 

A t this point there should be a trace displayed. 
If not, recheck control settings. Then press 
BEAM FINDER and adjust the POSITION 
controls so the trace is centered vertically and 
horizontally on the crt. If no trace appeared 
when BEAM FINDER was pressed, the in· 
strument is malfunctioning. If the trace ap-

peared and could be centered, but disappeared 
when BEAM FINDER was released, increase 
the INTEN control. 

b. Intensity Adjustment. Set the I NTEN control for a 
comfortable viewing leve l .  Later when FOCUS and ASTIG 
are adjusted, I NTEN may need readjustment. 

To protect the crt phosphor, do not tum 
the INTEN control higher than necessary 
to provide a satisfactory display. Since 
the blue faceplate filter reduces the dis
play light output, avoid using too high an 
INTEN setting with this filter. When more 
intensity is desired, use the clear filter or 
reduce the ambient light level. The intensity 
may increase too high when changing the 
TlME/DIV settings from a fast to a slow 
sweep speed. 

c. ,Focus and Astigmatism Adjustment. Adjust the 
FOCUS and AST I G  controls as fol l ows: 

( 1 )  Connect a probe to either vertical channel. Then 
connect the probe to the CAL I B R ATOR output. Set VERT 
MODE to  the channel being used. 

(2) Adjust FOCUS so horizontal portion of display is 
focused. 

(3) Adjust I NTEN so rising portion of the display can 
be seen ( If d isplay is unstable, A L E V E L  may need adjust
ment). 

(4) Adjust AST I G  so horizontal and vertical portions 
of display are as equal ly focused as possible. 

(5) Adjust FOCUS so vertical portion of display is as 
thin as possible. 

(6) Repeat steps (4) and (5) for best overal l  d isplay 
focus. 

(7) Disconnect the probe from the CAL I B RATO R 
output. 

d. Trace Rotation Adjustment. Adjust the TRACE 
ROTATION control as fol lows : 

( 1 )  Set AC·GN D·DC to G N D .  

( 2 )  Vertical ly position the trace to the center hori
zontal graticule l i ne. 



(3) Adjust T R ACE R OTATION so the trace is 
para l le l  to the center horizontal graticule l ine. 

e. Graticule Scale Illumination. To obtain scale i l lum
ination, rotate SCALE I LLUM clockwise until the desired 
amount of i l lumination is reached. 

f. Probe Compensation (Figure 4-20). Each time the 
P61 04  probes are used with the instrument, probe com
pensation should be checked and adjusted if necessary. A 
low capacitance screwdriver should be used. Use the fol
lowing procedure for adjusting P61 04  probe compensation: 

( 1 )  Connect P61 04  probes to CH 1 and CH 2 vertical 
inputs. 

L ' -
100 
90 

I-

� 

10 I 
, . 

-

-

-

.. 

. r. 

-

- -� . -

-,.. --

- "-I- -

� I- ,--

- r I- r 
'-I- "'-i 

1 -

-

� 

'--

-

. .  . .  
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. . . . 
-

I-

-
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Figure 4-20. Probe compensation. 
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(2) Set the instrument controls as follows: 

VOLTS/D I V  

A AND B T I M E/D I V  
AC-GN D-DC 
V E RT MODE 
A SOURCE 
A COUPL I N G  
HOR IZ D ISPLAY 
SLOPE 

.2  ( in  1 0X probe 
window) 

.2 ms 
DC 
CH 1 
CH 1 
DC 
A 
OUT: + 

LEV E L  Adjust as necessary for 
a stable display 

(3) Connect the C H  1 and CH 2 probes to the CALI
B RATOR .  Adjust the POSITION controls so the top of at 
least one complete positive pulse is displayed. 

(4) Adjust CH 1 probe compensation through hole in 
compensation box for the best flat top d isplay. 

(5) Set A SOU RCE and V E RT MODE to CH 2. 

(6) Repeat step (4) a bove for CH 2. 

4-8. NORMAL OPERATION. The fol lowing pro
cedures demonstrate the operation of the controls, con
nectors, and indicators. These procedures may also be used 
for operator fami l iarization or as an instrument functional 
check. Before starting, preset the controls as l isted in para
graph 4-7. a., connect probes to CH 1 and CH 2, and con
nect the probes to the CAL I B R ATOR .  Where vertical 
channel and horizontal sweep or trigger controls are dupli
cated, only one set of controls is demonstrated. The pro
cedures are i ntended to be preformed in the sequence 
l isted. 

a. Beam Finder. Demonstrate B EAM F I N D E R  operation 
as follows: 

( 1 )  Position the CH 1 display off screen with the 
vertical POSITION control .  

( 2 )  Push in  a n d  hold B EAM F I ND E R .  The display 
should return to on screen.  Adjust POSITION to center the 
trace vertical ly and horizontal ly .  Release BEAM F I ND E R .  
The trace should be o n  screen. 

(3) Adjust I NTEN unti l  the display disappears. 

(4) Push in  and hold B EAM F I ND E R. The d isplay 
shoul d  reappear. Release B EAM F I N D E R .  Readjust I NTEN 
for a vis ible d isplay. 
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b. Intensity and Focus. Demonstrate I NTEN and 
FOCUS operation as follows: 

( 1 ) Rotate I NTEN between i ts maximum clockwise 
and counterclockwise positions. The display should vary 
from a blooming intensity to no display. Reset I NTEN to 
a comfortable viewing leve l .  

(2) Rotate FOCUS between its maximum clockwise 
and counterclockwise positions. The display should become 
blurred on either side of an optimum control setting. Reset 
the control for the best focused display. 

c. Vertical Deflection System. Demonstrate the oper
ation of the controls in the vertical deflection system as 
follows: 

( 1 ) Select CH 1 on VERT MOD E. There should be 
one d isplay. 

(2) Rotate CH 1 POSITION between its maxi mum 
settings. The d isplay should move off screen i n  both verti
cal d i rections. Reset POSITION for a visible d isplay. 

(3) Set VERT MODE to ALT. There should be two 
displays. 

(4) Alternately rotate CH 1 and CH 2 POS ITION 
between their maximum settings. Thei r  respective d isplays 
should move off screen in  both vertical d irections. Reset 
POSITION for two visible displays. 

(5) Set A AND B T I M E/D I V  to 20 ms. The CH 1 and 
CH 2 traces should be alternately d isplaying. 

(6) Set VERT MODE to CHOP. The CH 1 and CH 2 
traces should be simultaneously displayed. Reset A AND 
B T IM E/D I V  to 5 ms  and V E RT MODE to  ALT. 

(7) Set A SOU RCE to L I N E .  Push in and hold T R I G  
V I EW. The display should be a sample o f  the power l i ne 
trigger signal. Release T R I G  V I EW and reset A SOU RCE 
to CH 1 .  

(8) Set A AND B T I M E/D IV to .5 ms and VOL TS/ 
D I V  to .5. 

(9) Adjust vertical POSIT ION for one display on each 
side of the center horizontal graticule l ine. If the d isplay is 
not stable, adjust A LEV E L. The d isplay should be two 
vertical divisions i n  ampl itude and each pulse width one 
division wide (corresponds to a one volt peak to peak, one 
ki lohertz square wave CAL I B RATO R output) .  

( 10 )  Set AC-G N D-DC to G N D  and note the position 
of the basel ine trace. Set AC-GN D-DC to AC. The display 
should be equally displayed on each side of the base l ine 
trace position. Reset AC-GN D-DC to DC. 
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( 1 1 )  Adjust horizontal POSITION so the display 
starts at the left vertical graticule l ine .  

( 1 2) Push in  I NV E RT and adjust CH 2 vertical POSI 
TION for an on screen display. The CH 2 display should be 
i nverted. Push in I N V E RT aga in ( releases it) and readjust 
POSITION for separated dual d isplays. 

( 1 3) Rotate CH 2 VAR to its ful ly counterclockwise 
position. The UNCA L  i ndicator should l ight and the display 
should decrease i n  vertical size to 0.8 divis ions o r  less. Re
turn VAR to its fully clockwise detent position. 

( 14 )  Set A AND B T IME/DI V  to X-V and V E RT 
MODE to CH 2 (same as O R  X-V) . The two dot display 
should form a 45 degree angle to the horizontal .  

( 1 5) Set CH 1 AC-GN D-DC to GND. The display 
should be two dots in a vertical l ine. Reset control to DC. 

( 1 6) Set CH 2 AC-GND-DC to G N D. The display 
should be two dots in  a horizontal l i ne. Reset control to 
DC. 

( 1 7 ) Set A AND B TI ME/D I V  to .5 ms and V E RT 
MODE to A LT. 

NOTE 

At this point there should be a dual display with 
two divisions of vertical amplitude and one division 
pulse widths. The displays should be somewhat 
centered in the upper and lower halves of the screen. 
If not, reset the vertical deflection system controls 
and A AND 8 TlME/DIV until this display is ob
tained before proceeding to the horizontal deflection 
system procedures_ 

d. Horizontal Deflection System. Demonstrate the 
operation of the controls in  the horizontal deflection 
system (sweep) as fol lows : 

( 1 )  Normal and Magnified Sweep. 
(a) Set V E RT MODE to CH 1 .  

(b) Rotate A AND B T I M E/D I V  one or two posi
tions on either side of .5 ms. The display sweep rate should 
change. Reset A AND B TI ME/DIV to .1 ms. The d isplay 
pulse width should be five divisions. 

(c) Rotate VAR to its ful ly counterclockwise 
position. The UNCAL ind icator should l ight and the dis
play pulse width should decrease to two divisions or less. 
Return VAR to its fully clockwise detent position. 



(d) Set A AND B T I M E!D I V  to 1 ms and push in  
X10 MAG. The X10 MAG indicator should l ight and the 
display pulse width should expand to five d ivis ions. The 
magnified display is  the center one division (0.5 d ivision 
on either side of the center vertical graticule  l ine )  of the 
normal display. 

(e) Push in  X 1 0  MAG again (releases it ) .  

(2) Mixed Sweep. 

(a)  Set A AND B T I M E!DIV to .5 ms, H O R I Z  
D ISPLAY to M I X ED, and D E LAY T I M E  POS t o  5.0. 

(b) Pull out on the A AND B T I M E!DIV outer 
ring, rotate B T I M E!D I V  to .2 ms, and release the outer 
ring. The display should show a sweep rate change at about 
the center of the d isplay. The f irst five d ivisions of the d is
play is at the A sweep rate and the l ast five d iv is ions of the 
display is at the B sweep rate. 

(c) Rotate D E LAY T I M E  POS on each side of the 
5.0 setting and observe the movement of the starting point 
of the B sweep rate portion of the display. Reset D E LAY 
TIME POS to 5.0. 

(3) A I ntensified Sweep. 

(a) Set H O R I Z  D I SP LAY to A I NTEN and B 
TI ME!D I V  to . 1  ms. The intensified portion of the display 
is the B sweep time. 

(b) Rotate D E LAY T I M E  POS on either s ide of 
5.0 and observe the movement of the i ntensified portion 
of the display. 

(4) B Delayed Sweep. 

(a) Set H O R I Z  D I SPLAY to B D LY'D. The dis
play is the intensified portion of the display seen in (3) (a)  
above. 

(b) Rotate B T I M E!D I V  one position on either 
side of .1 ms. The display sweep rate should change. Reset 
B T I M E/D I V  to . 1  ms. 

(5) Normal Trigger. 

(a) Set H O R I Z  D ISPLAY to A and T R I G  MODE 
to N O R M. Rotate A LEVEL for a stable display. Adjust 
horizontal POSITION so d isplay starts at the left vertical 
graticule l i ne.  Note that the display starts with a positive 
pu lse. 

(b) Push in  A S LOPE ( I N : - ) .  Note that the dis· 
play now starts with a negative pulse .  Push in S LOPE aga in  
to reset it  to the OUT:  + position. 
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(6) Single Sweep Trigger. 
(a )  Adjust A L EV E L  so display is just barely 

stabil ized. 

(b) Set A COUPL I N G  to LF R E J. 

(c) Push and release SG L SWP. The previously 
selected T R I G  MODE should cance l .  

(d ) Whi le watching the TR I G  R EADY i n dicator 
and the display, push in and release SG L SWP. The indi
cator should have bl i n ked and a d isplay should have flashed 
across the screen. This indicates the trigger c ircu it was reset 
and then triggered. 

(e) Disconnect the CH 1 probe t ip  from the 
CAL I B RATO R and push in  SG L SWP again. The T R I G  
R EADY indicator should be l it .  While watchi ng the T R I G  
R EADY indicator and the display, touch the C H  1 probe 
tip to the CAL I B R ATOR .  The T R I G  R EADY indicator 
should have gone out as the display flashed across the 
screen. 

(f) Reset A COUPLI N G  to AC and TR I G  MODE 
to AUTO. 

(g) Disconnect the probe tips from the CAL I 
B RATO R .  

(7) Low Frequency Rejection Trigger. 
(a )  Set A SOU RCE to L I N E  and A A N D  B T I M E! 

D I V  to 1 0  ms. 

(b) Push in  and hold T R I G  V I EW. The d isplay 
should be a sample of the power l i ne trigger input. Set A 
COUPL I N G  to LF R EJ. The display should d isappear 
showing that the low frequency trigger rejection circuitry 
is working. 

4-9. I NSTRUMENT TURN O F F. The instrument is 
turned off by pushing i n  on the POWE R push button.  When 
turned off, the ON indicator shou ld ext inguish. 

4-1 0. APP LICAT IONS. The fol lowing i nformation 
describes procedures and techniques for making specific 
measurements. 

a. Peak to Peak Amplitude Measurement ( Figure 4-2 1 ). 
Measure the peak to peak amplitude of a signal by multi
plying the vertical deflection ( in  d ivis ions) by the VOLTS! 
D I V  setting. 
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• 
VE RTICAL 

D E FLECTION 

t 
I�_+--I--I_+--+-+-+-i-+-l 
� 

EXAMPLE: 

VERTICAL X VOL TS/DIV _ AMPLITUDE DEFLECTION SETTING 

3 X .5 - 1 .5 VOLTS 
DIVISIONS VOL TS/ PEAK-TO-PEAK 

DIVISION 

Figure. 4-2 1 .  Example of peak to peak voltage measurement. 

b. Instantaneous Amplitude Measurement ( Figure 4-22). 
Measure the ampl itude of any point on a waveform with re
spect to ground as fol lows : 

( 1 ) Set AC-GND-DC to DC. 

(2) Apply signal to be measured to e ither vertical in
put connector. Set V E RT MOD E to channel being used. 

(3) Obtain a stable d isplay. 

(4) Set AC-GND-DC to GND. Position trace to a 
reference l i ne.  

(5) Set AC-GND-DC to DC. I f  waveform appears 
above reference l i ne, voltage is positive. If waveform ap
pears below reference l ine, voltage is negative. 

(6) Measure vertical difference ( in  d iv isions) between 
reference l ine and desired point on waveform and multiply 
by VOL TS/D IV setting. 

c. Dual Trace Phase Difference Measurement (Figure 
4-23). Phase comparisons between two signals of the same 
frequency can be made using the dual trace feature. This 
method can be used up to the frequency l imit of the verti
cal system and is usual ly more accurate and easier to use 
then the X-Y method. To make the comparison, use the 
following procedure :  
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f���4tH+h+t++++1 
VERTICAL L "E'LEfTION '1�· ·_· ·+-�� __ ��-+ __ �+-�---4 

\ R E F ER ENCE '-.. L I N E  

EXAMPLE: 

VERTICAL DEF LECTION 
FROM R E FERENCE X VOL TS/DIV .. I NSTANTAN EOUS 
LINE TO MEASURED SETTING AMPLITUDE 
POINT 

5 1 0  
DIVISIONS X 

M I LLIVOL TS/ = 50 M I L LIVOLTS 

DIVISION 

Figure 4-22. Example of i nstantaneous voltage measurement. 

( 1 )  Set both AC-GN D-DC to AC. 

(2) Set VERT MOD E to CHOP or ALT. (CHOP is 
more suitable for low frequency signals; AL T is more suit
able for high frequency signals . )  Position both traces to 
center horizontal graticule l i ne. 

(3) Set A SOU RCE to CH 1 .  

(4) Connect reference s ignal to CH 1 i nput connector 
and comparison signal to CH 2 i nput connector using 
coaxial cables or probes which have equal time delay. 

(5) If signals are of opposite polarity, push I NV E RT 
button to invert CH 2 display. (Signals may be of opposite 
polarity due to 1 800 phase d ifference; if so, take this into 
account in final calculation . )  

(6)  Set CH 1 and CH 2 VOL TS/D I V  and thei r  as
sociated VAR controls so displays are equal and about 
five divisions in amplitude. 

(7) Set T I M E/D IV to a sweep rate which d isplays 
about one cycle of reference waveform. 

(8) Set VAR TI ME/D I V  unti l one cycle of reference 
signal (CH 1 )  occupies exactly 8 d ivisions between first 
and ninth graticu le l ines. 



I I , ...... ___ 8 DIVISIONS ---l 
EXAMPLE:  

HORIZONTAL 
D I F F E R ENCE 
(A TO BI 

X 

(360° 1 

D EG R EES/ 
DIVISION 

0.6 45°/ ° 
DIVISION 

X 
DIVISION = 27 

MEASUR E  
TIME F ROM 

A TO B  

HOR IZONTAL 
D I F F E R ENCE 

PHASE DI F F E RENCE 

F igure 4-23. Example of dual trace phase difference measurement 

NOTE 

Each division of graticule represents 4� of cycle 
(360° "'" 8 divisions = 4� /division). Therefore; 
the sweep rate can be stated in terms of degrees 
as 4� /division. 

(9) Measure horizontal d ifference ( in  divisions) be
tween corresponding points on waveforms. 

( 1 0) Multiply d ifference ( in  d ivisions) by 45° / 
d ivision (sweep rate) to obta in exact amount of phase 
difference. 

d. High Resolution Phase Difference Measurement 
(Figure 4-24). For phase differences less than 45°, 
measurement accuracy is increased by using Xl 0 
MAG as fol lows : 

( 1 ) Perform steps ( 1 ) through (8) of 4-1 0 c above. 

(2) Center the measurement points on the vertical 
graticule l i ne.  

(3) Push in X l 0  MAG. Sweep rate is now 4.50/ 
division (45° /division "'" 1 0) .  

(4 ) Sl ightly reset horizontal POSITION control to 
move measurement points within graticule area. 

(5) Measure horizontal difference (in divisions) be
tween corresponding points on waveforms. 
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CHANNEL 2 

MEASU R E  
T I M E  FROM 

A TO B  

I HORIZONTAL I 
r-- D I F F E R ENCE -t 

EXAMPLE:  

HOR IZONTAL X DEGREESI PHASE 
D I F F E RENCE DIVISION D I F F ER ENCE 
(A TO BI 

6 4.50 I 270 
DIVISIONS X DIVISION 

Figure 4-24. Example of high resolution phase difference measurement. 

(6) Multiply d ifference by magnified sweep rate 
(4 .5° /d ivision ) .  

e.  Time Duration and Frequency Measurement ( Figure 
4-25). Measure the time duration between two points on a 
waveform by multiply ing the horizontal distance ( in  divi
sions) between the points by the T I M E/D I V  setting. Fre
quency is the reciprocal of the time duration measurement 
of one cycle. 

f. Rise Time Measurement ( Figure 4-26). Rise time 
measurements are made in the same manner as time dura
tion measurements, except the horizontal measurements 
are made between the 1 0% and 90% points of the wave
form ampl itude (see percentage markings on the left edge 
of the graticule) as fol lows : 

( 1 )  Set VOL TS/D IV and its associated VAR control 
for a 5 division d isplay. 

(2) Adjust vertical POSITION so display is between 
the 0% and 1 00% l ines. 

(3) Measure horizontal distance (divisions) between 
1 0% and 90% points on waveform (points A and B ) .  

g.  Differential Time Measurement. Differentia l  time 
measurements can be made using either the A I NTENS, B 

D LY'D, or M I XE D  H O R I Z  D ISPLAY modes. 
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HORI ZONTAL 
DISTANCE 

EXAMPLE: 

. .  . . 

V 

. . . .  

J . . . .  

. . . . 
I I 

. . 

HORIZONTAL X TIME/DIV = TIME DURATION DISTANCE SETTING 

DIV�S�ONS X 
MI LLIS�CONDS/ '"' 1 6.6 M I L L ISECONDS 

DIVISION 

TIME D1RATION - FREOUENCY 

1 
1 6.6 M I L L ISECONDS 

= 60 HERTZ 

F igure 4·25. Example of time duration and frequency measurement 

I -� ! I -, � _r-T':' 
'K 

SIGNAL 
AMPLITUD L 4- �  � '7 1 V ,t-V I 

/' '/ 

/ 

HOR IZONTAL -- DISTANCE 

EXAMPLE: 

HORIZONTAL 
DISTANCE X TlME/DIV 

SETTING 
(A TO B) 

5 
DIVISI ONS X 1 

MICROSECOND/ 
DIVISION 

MEA 
TIME 

SURE 
FROM 
O B  A T  

� 

R ISE TIME 

5 
MICROSECONDS 

Figure 4-26. Example of rise time measurement. 
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(1 ) A Intensified Differential Time Measurement 
(F igure 4-27). Use the following procedure to make dif
ferential t ime measurements using the A I NTEN mode : 

(a) Set A TI ME/D I V  and horizontal POSITION 
control to locate both t ime measurement points within 
graticule area. 

(b) Set H O R I Z  D ISPLAY to A I NTEN and B 
SOU RCE to STARTS AFTE R D E LAY . 

(c) Pul l out and set B TI M E/DIV for the shortest 
useable i ntensified display zone. 

(d ) Use D E LAY TIME POS control to move the 
left edge of i ntensified zone to just touch the first time 
measurement poi nt (point A).  Note D E LAY TIME POS 
( 1 st DTP setting) setting. 

(e) Use D E LAY T I M E  POS control to move left 
edge of i ntensified zone to just touch the second time 
measurement point (point B) .  Note D E LAY T I M E  POS 
(2nd DTP setting) setting. 

EXAMPLE:  

2ND 
DTP 
SETTING 

1 HOR IZONTAL I ... 1 .. _- DISTANCE 
--.... �I 

1 ST 
DTP 

SETTING 

A 

X TIME/DIV 
SETTING 

TIME 
DI FFERENCE 

9.56 - 1 .23 X 2 
MI LLISECONDS 

1 6.66 

M I LLISECONDS 

Figure 4-27. Example of time duration measurement using A 

I NTEN mode. 



(2) B Delayed Differential Time Measurement 
(Figure 4-28). Use the fol lowing procedure to make dif
ferential time measurements using the B D L  Y'D mode:  

(a)  Set A T I M E/D I V  and horizontal POSITION 
control to locate both t ime measurement points within 
graticule area (see F igure 4-28A) .  

(b )  Set H O R I Z  D ISPLAY to A I NTEN and B 
SOU RCE to STARTS A FTE R D E LAY. 

(c) Pull out and set B T I ME/D I V  for the shortest 
usable intensified display zone. 

(d) Turn D E LAY T I M E  POS so that first time 
measurement point (point A) is in center of intensified 
zone. 

(e) Set H O R I Z  D I SPLAY to B D LY'D. 

(f) Sl ightly reset D E LAY T I M E  POS to move first 
time measurement point to the closest vertical graticule 
l ine (see F igure 4-28B) .  Note D E LAY T I M E  POS ( 1 st 
DTP setting) setting. 

(g) Set HO R I Z  D ISPLAY to A I NTEN. 

(h)  Repeat step (d) for the second time measure
ment point (Point B) .  

( i )  Set HORIZ D I SPLAY to B D L  Y'D. 

(j) Sl ightly reset DE LAY TI ME POS to move 
second time measurement point to the same vertical grati
cu le l ine used in step (f). Note D E LAY T IME POS (2nd 
DTP setting) setting. 
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. . .  
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HORIZONTAL __ 
D I F F E R E NCE :

I 

Ir- 1 . .  
@ 

. . . .  

... 

I 

1,..-

� 

� 

t- . . . . . . 

i . � INTENS I F I E D :..:...:. o .  

I 
ZPNi I 

A I NTENS I F I E D  DISPLAY 

VERTICAL r R E F ER ENCE LINE 

: J  T . . . 
6�®, " 

'0 I 
I 

B. B DELAYED DISPLAY 

EXAMPLE:  

2ND DTP 1ST DTP A TIME/DIV TIME 
SETTING - SETTING X 

SETTING = D I F F E R ENCE 

5.57 - 0.88 X 
.2 0.938 

MICROSECONDS M I L LISECONDS 

F igure 4·28. Example of time duration measurement using B DL Y'D 
mode. 
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SECTI O N  V 
MAINTENANCE I NSTRU CTI O N S  

5·1 . OPERATIONAL CHECKOUT. The operational 
checkout is a covers·on performance test of the AN/USM· 
425(V)1  using test equipment l isted in Table 2·1 . Satis· 
factory completion of the check out procedures indicates 
that the instrument should perform as l i sted i n  the Char· 
acteristics columns of Tables 1 · 1  through 1 ·3. Operational 
checkout procedures are contained in Table 5· 1 ,  which is 
further explained as fol lows: 

d. The control settings l isted in step 1 are used as i nitial 
settings for each numbered procedure. Therefore, the 
numbered procedures may be performed in any order by 
completing step 1 and step 2, then any other numbered 
step. Th is feature is  useful for testing the i nstrument after 
making repairs or replacing components. 

a. The STEP column l ists the sequential steps of the 
procedure. 

b. The PROCE D U R E  column l ists the instructions and 
i l lustrations used to set up and perform the testIs) .  

c .  The N O R MA L  I N D I CATION column l ists the result 
that the test should produce. 

Do not connect the instrument to a power 
source until instructed to do so in a pro· 
cedural step. This will prevent instrument 
damage in the event the L INE RANGE 
Selector has been improperly set. 

Step 

1 .  

a .  

Table 5·1 . Operational Checkout Procedures 

Procedure 
Turn·on Procedure. 
Set i nstrument controls as follows (where controls are duplicated, set both 

the same ) :  

POSITION (vertical ) 
VO LTS/D I V  
VAR (VOL TS/D IV)  
AC·G N D·DC 
V E RT MOD E 
I NV E R T  
I NTEN 
SCALE I LLUM 
HORIZ DISPLAY 
A A N D  B T I M E/D I V  
VAR (A A N D  B T I M E/D I V  
D E LAY T I M E  POS 
X 1 0  MAG 
A TR I G G E R  HOLDOFF 
LEV E L  

SLOPE 
COUPL I N G  
SOU RCE 
T R I G  MODE 
POSITION (horizonta l )  

Midrange 
5 m (1 X probe window) 
Ful ly clockwise (detent) 
DC 
CH 1 
Out (normal )  
Midrange 
Ful ly counterclockwise 
A 
. 1 ms 
Ful ly clockwise (detent) 
0.0 
Out (off) 
N O R M  (detent) 
Midrange of + side of control (ad· 

just as necessary throughout 
procedure) 

OUT + 
AC 
N O R M  
AUTO 
Midrange 

Normal I ndication 

5- 1 
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Table 5·1 . Operational Checkout Procedures-Continued 

Step 

2. 

3. 

5-2 

b. 

c. 

d .  

e .  

a .  

b. 

c. 

a .  

Procedure 

Set the L I N E  RANGE Selector for the correct power source voltage range 
and check the fuse s ize as indicated on the i nstrument rear panel. 

Check that the POWE R switch is off. 

Connect the power cord to the instrument and the power source. 

Pul l  on the POW E R  switch. Let the i nstrument warm up for 5 minutes, 
if it was stored at or above a O°C (+32° F) ambient temperature ; other· 
wise, 20 minutes. 

NO TE 

For the best overall performance of the instrument, the checkout pro· 
cedures should be made within an ambient temperature range of +20° 

to +30°C (+68° to +86°F). 

Preliminary Adjustments. 
Adjust I NTEN for a l ow i ntensity trace. 

Set CH 1 AC·GN D·DC to G N D. Adjust FOCUS for a wel l  defined trace. 

Position the trace to the center horizontal graticule l ine. 

Vertical Deflection Factor Accuracy. 
Connect the equipment as fol lows :  

PG 506 
OR EQUIVALENT 

CALIBRATION 
GENERATOR 

o 

@ 
AMPL 

OUTPUT 
CABLE 

b. Preset controls as l isted in  step 1 .a .  

Normal Indication 

ON indicator is not l it. 

ON indicator is l i t. 

Adjustable from off to blooming. 

Adjustable on either side of an opt· 
imum setting. 

Trace is paral le l  to the horizontal 
graticule l ine. 



Step 
c .  

4. 
a .  

b .  

c. 

d .  

e .  

f .  

g .  

5 .  

a .  

b .  
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Table 5-1 . Operational Checkout Procedures-Continued 

Procedure Normal Indication 

Check CH 1 and CH 2 vertical deflection factors at the fol l owing set-
tings ( V E RT MODE must be set to channel being tested) :  

Calibration VOLTS/DIV Vertical Display 
Generator Setting {in X1 (in divisions) 

Setting probe window) 

20 mV 5 mV 3.92 tn 4.08 
50 mV 1 0 mV 4.90 to 5. 1 0  
0. 1 V 20 mV 4.9G to  5. 1 0  
0.2 V 50 mV 3.92 to  4.08 
0. 5 V . 1  V 4.90 to 5. 1 0  
1 .0 V .2 V 4.90 to 5. 1 0  
2.0 V .5 V 3.92 to 4.08 
5.0 V 1 V 4.90 to 5. 1 0  
1 0.0 V 2 V  4.90 to 5. 1 0  
20.0 V 5 V  3.92 to 4.08 

Variable Vertical Deflection Factor Range. 
Connect the equipment as shown in step 3.a. 

Preset controls as l isted in step 1 .a ;  then reset CH 1 V O L  TS/D IV to 1 0  m. 

Set the calibration generator to 50 mV. 4.9 to 5.1 division vertical d isplay. 

Rotate CH 1 VOL TS/D IV VAR fully counterclockwise. 2 division or less vertical d isplay. 

Set V E RT MODE to CH 2 and CH 2 VOL TS/D I V  to 1 0  m. 4.9 to 5. 1 division vertical display. 

Rotate CH 2 VOL TS/D IV VAR fu l ly counterclockwise. 2 division or less vertical display. 

Reset CH 1 and CH 2 VOL TS/D IV VAR fully clockwise ( in detent 
position) .  

X Gain .  
---

Connect the equipment as shown in step 3.a. 

Preset controls as l isted in  step 1 .a . ;  then reset as follows : 

CH 2 AC-GN D-DC G N D  
V E RT MODE CH 2 
A AND B T IME/D I V  X-V 

5-3 
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Table 5-1 .  Operational Checkout Procedures-Continued 

Step Procedure 
5 (con

tinued) 
c. Set the cal ibration generator for 20 mV ( l NTEN may need to be 

increased) .  

d .  Set CH 1 AC-GND-DC to  AC. 

6 .  Trigger View Gain. 

7. 

5-4 

a.  Connect the equipment as fol lows : 

PG 506 
OR EQUIVALENT 

CALIBRATION 
GENERATOR 

D 

@ 
AMPL 

OUTPUT 
50 .n 

CABLE 

b.  Preset controls as  l isted in 1 .a . ;  then reset as fol l ows : 

CH 1 VOL TS/D I V  
A SOU RCE 
A LEV E L  
A A N D  B T I M E/D I V  

c. Set calibration generator for 0 .2 V.  

. 1  
EXT 
o 
.2 ms 

d. Push in and hold T R I G  VI EW, ovserve display, then release T R I G  V I EW. 

e. Set instrument controls as fol lows : 

f. 

g. 

a .  

VOL TS/D I V  
A SOU RCE 

Set cal ibration generator to 2 V. 

Repeat step 6.d. 

Channel Position Effect. 
Connect the equipment as fol l ows : 

E XT 7 1 0  

Normal I ndication 

3.88 to 1 . 1 2  division horizontal 
display. 

3.88 to 1 . 1 2  division horizontal 
display. 

1 .4 to 2.6 division vertical display. 



... . -:-.": ' ... . 
Table 5-1 . Operational Checkout Procedures-Continued 

Step Procedure 

AI R FORCE T033A1-13-496-1 
NAVELEX 0969-LP-170-0010 

Maintenance I nstructions 

Normal Indication 
7 (con

tinued) 
PG 506 OR 

EOUIVAlENT 
FAST-RISE PULSE 

GENERATOR 

o 

BNC 
T -CONNECTOR 

50 n 
TERMINATION 

50 n eABlES 
OF EOUAl 

lENGTH 
POSITIVE

GOING 
FAST-R ISE 

OUTPUT 

b. Preset controls as l isted in step 1 .a . ;  then, reset as follows: 

CH 1 VOL TS/D I V  
A A N D  B T I M E/DIV 

20 m 
.05 !J.S 

c. Set cal ibration generator for a 5 d ivision display at 1 00 ki lohertz. 

50 n  
TERMINATION 

d .  Rotate C H  1 vertical POSITION t o  observe the top o f  the waveform a t  both The front corner o f  the waveform 
the top and bottom hori zontal graticule l ines. has no more than 0.3 div ision 

peak to peak aberrations. 

e. Set A S LOPE to IN -. 

f .  Change the cal ibration generator output to the negative·going fast rise 
output. 

g. Repeat steps 7 .c. and 7.d.  

h.  Change the cal ibration generator output cable from CH 1 to CH 2 .  

i .  Set the  instrument controls as  fol lows: 

CH 2 VOL TS/D I V  
V E RT MODE 

20 m 
CH 2 

j .  Repeat steps 7 .c. and 7 .d .  using CH 2 vertical POSITION.  

k .  Set A S LOPE to OUT +. 

I .  Change the calibration generator output to the positive going fast rise 
output. 

m. Repeat steps 7 .c.  and 7 .d .  using CH 2 vertical POSITION.  

5-5 
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Table 5·1 . Operational Checkout Procedures-Continued 

Step 
8. 

9. 

5·6 

a. 

b. 

Procedure 

R ise Time. 
Connect the equipment as shown in step 7.a. 

Preset controls as l i sted in  step 1 .a. ,  then reset as follows: 

A A N D  B T I M E/DIV 
CH 1 VO L TS/DIV 

.05 ps 
20 m 

c. Set cal ibration generator for a 5 d ivision display at 1 megahertz. 

d .  Adjust vertical POSITION to place display between the 0 and 1 00% 
markers on the graticule. 

e. Set X 1 0  MAG to the In position (on) .  

f. Measure the t ime duration of the positive going portion of the display be· 
tween 1 0  and 90% markers on the graticule 

g. Change the calibration generator output from CH 1 to CH 2. 

h. Set controls as fol lows : 

i. 

CH 2 VOL TS/D I V  
V E RT MODE 
X10  MAG 

Repeat steps 8.c. through 8.f. 

20 m 
CH 2 
Out (off) 

a .  

Cascaded Sensitivity and Bandwidth. 
Connect the equipment as fol lows : 

SG503 OR 
EQUIVALENT 

SINE·WAVE 
G E N E RATOR 

1 0X 
ATTENUATOR 

b. Preset control s  as l i sted in step 1 .a . ;  then reset as fol lows. 

V E R T  MODE 
A AND B T I M E/DIV 

CH 2 
. 2 m s  

Normal Indication 

3.5 nanoseconds (0.7 division) or 
less. 
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Table 5·1 . Operational Checkout Procedures-Continued 

Step Procedure 
9 (con

tinued ) 

1 0. 

c. Set sine-wave generator for a 1 division 50 ki lohertz display. 

d. Set V E R T  MOD E  to CH 1 .  

e. Set sine-wave generator for a 5 division display (may need to insert a 1 0X 
attenuator between 50 ohm BNC cable and 50 ohm termination). 

f. 

a .  

Set sine-wave generator to 40 megahertz. 

Channel 1 ,  Channel 2, and X Bandwidth. 
Connect equipment as follows: 

SG503 0 R  
EQUIVALENT 

SINE-WAVE 
G E N ERATOR 

b. Preset controls as l isted in step 1 .a . ;  then reset A AND B TIME/D I V  to 
.05 p.s 

c. Set sine-wave generator to 3 megahertz and adjust for a 6 division display. 

d.  Set sine-wave generator to 1 00 megahertz 

e. Change the sine-wave generator output from CH 1 to CH 2. 

f. Set V E RT MODE to CH 2. 

g. Repeat steps 1 0.c. and 1 0.d. 

h. Change the generator output from CH 2 to CH 1 .  

i .  Set controls as  fol lows: 

A AND B T I M E/D I V  
CH 1 POSITION 

I NTEN 

x-v 
May need adjustment for an 

on·screen display. 
May need to be increased. 

Normal Indication 

3.5 to 6.5 d ivision vertical 
display. 

3.5 divis ion or more vertical 
display. 

4.2 d ivision or  more vertical 

5·7 
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Table 5-1 . Operational Checkout Procedures-Continued 

Step Procedure 

1 0  (con
tinued) 

1 1 .  

12 .  

5-8 

j. Set s ine-wave generator to 50 kilohertz and adjust for a 6 division 

k. 

a .  

b. 

horizontal display. 

Set sine-wave generator to 4 megahertz. 

Trigger Jitter. 
Connect the equipment as shown in step 1 0.a. 

Preset controls as l isted in  step 1 .a . ;  then reset as follows : 

A A N D  B T I M E/D IV 
X10 MAG 

.05 JJ.S 
I n  (on) 

c. Set sine-wave generator to 1 00 megahertz and adjust for a 3 d ivision 

d. 

display. 

Adjust A LEVE L  for a display with minimum horizontal displacement 
(jitter) .  

e.  Set controls as fol lows: 

f. 

g. 

a. 

b. 

V E RT MODE 
H O R I Z  D I SP LAY 

CH 2 
B D LY'D 

Change sine-wave generator output from CH 1 to CH 2_ 

Repeat steps 1 1 .c. and 1 1 .d. using B LEV E L  control. 

Trigger Level Range. 
Connect the equipment as shown in step 1 0.a. 

Preset controls as l isted i n  step 1 .a. ;  then reset as fol lows : 

VO LTS/D I V  
TI M E/D I V  1 0  JJ.S 

c. Set sine-wave generator to 50 ki lohertz and adjust for a 4 division 
display. 

d.  Rotate A LEV E L  between its l imits. 

e.  Set A S LOPE to I N-. 

Normal Indication 

4.2 d ivision or more horizontal 
d isplay. 

0.1  d ivision or less, p lus trace 
width, of horizontal displace
ment (j itter) .  

The display is triggered on the 
positive going slope of the wave
form and freeruns at either ex
treme sett ing of A LEVE L. 
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Table 5-1 _  Operational Checkout Procedures-Continued 

Step Procedure 
1 2  (con

tinued) 

1 3. 

f. Rotate A L EV E L  between its l imits. 

g. Set H O R IZ DISPLAY to B D LY'D. 

h. 

a. 

Repeat steps 1 2.d. through 1 2.f. using B LEVEL and B S LOPE. 

25 MHz Triggering. 
Connect the equipment as fol lows : 

SG503 0 R  
EQUIVALENT 

SINE-WAVE 
G E N E RATOR 

.. n CABLES--< 
b.  Preset controls as  l isted in  step 1 .a . ;  then reset as  fol lows: 

A AND B T I M E/D IV 
COUPLING 
SOU RCE 
VO LTS/DIV 

10 J,LS 
DC 
EXT 
10 m 

c. Set sine-wave generator to 50 k i lohertz and adjust for a 5 division dis-

d. 

play; then set A AND B T I M E/D IV to .05 J.LS and sine-wave generator 
to 25 megahertz. - -

Rotate A L EV E L  for a stable display. 

Normal Indication 

The display is triggered on the 
negative going slope of the wave
form and free runs at either ex
treme setting of A LEVEL. 

The d isplay disappears when not 
triggered, rather than free run
ning. 

DUAL-INPUT 
COUP L E R  

A stable display can be obtained. 
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Table 5·1 .  Operational Checkout Procedures-Continued 

Step Procedure 

1 3  (con· 
tinued) 

e. Set H O R I Z  D ISPLAY to B D LY'D 

f. Rotate B LEVEL for a stable display. 

g. Set controls as fol lows : 

VO LTS/D IV 5 m  
SOU RCE N O R M  

h. Adjust sine·wave generator for a 3 division display. 

i. Set VO LTS/D IV to 50 m. 

j .  Set each of the following conditions, then rotate B LEVE L to obtain a 
stable display : 

NOTE 

When checking 8 Sweep control, A Trigger must be stable. To 
restabilize A Trigger, set HORIZ DISPLA Y to A and readjust 
A LEVEL for a stable display. Then, reset HORIZ DISPLA Y 
to B DL Y'D and continue check. 

B COUPLING B SOURCE 

DC NORM 
LF R EJ NORM 
AC NORM 
DC CH 1 
DC CH 2 

k. Set T R I G  MODE to N O R M. 

I .  Repeat step 1 3.j. 

m. Set B SLOPE to IN -. 

n .  Repeat step 1 3.j .  

o .  Set TRIG MODE to AUTO. 

p. Repeat step 1 3.j. 

q.  Set B COUPLING to HF R EJ and rotate B LEVE L between its l imits. 

r. Set H O R I Z  D ISPLAY to A. 

s. Repeat steps 1 3.j. through 1 3.q .  usi!1g A LEVEL, A COUPLI NG, and 
A SOU RCE. 

5· 1 0  

Normal I ndication 

A stable display can be obtained . 

No stable d isplay can be obtained. 



Step 
14. 

a.  

b.  

c. 

d .  

e. 

f. 

g.  

h.  

i .  

j .  

k .  

I .  

m .  

n .  

o. 

p. 

Table 5·1 . Operational Checkout Procedures-Continued 

Procedure 
1 00 MHz Triggering. 
Connect equipment as shown in step 1 3.a. 

Preset controls as l isted in step 1 .a . ;  then reset as fol l ows : 

VOLTS/D I V  50 m 
COUP L I N G  DC 
SOU RCE E XT EXT 

Set sine·wave generator to 50 k i lohertz and adjust output for a 3 division 
display; then set generator to 1 00 megahertz. 

Set controls as fol lows : 

A AND B T l M E/D I V  .05 JJ.S 
X 1 0  MAG In (on) 

Rotate A LEV E L  for a stable display. 

Set H O R I Z  D I SP LAY to B D LY'D. 

Rotate B L EV E L  for a stable display. 

Set SOU RCE to N O RM.  

Adjust sine-wave generator for a 1 d ivision display. 

Set each of the fol lowing conditions, then rotate B LEV E L  to obtain 
a stable display. 

B COUPLING B SOURCE 
DC NORM 
L F  R EJ N O R M  
AC N O R M  
D C  C H  1 
DC CH 2 

Set T R I G  MOD E  to N O R M. 

Repeat step 1 4.j. 

Set B S LOPE to IN -. 

Repeat step 1 4.j .  

Set T R I G  MODE to AUTO. 

Repeat step 1 4.j. 

AIR FORCE T033A1 ·1 3-496-1 
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Normal I ndication 

A stable display can be obtained. 

A stable display can be obtained. 

A stable display can be obta ined. 
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Table 5·1 . Operational Checkout Procedures-Continued 

Step Procedure 
1 4  (con· 

tinued) 
q. Set HOR IZ D ISPLA Y to A. 

15. 

5-1 2 

r. Repeat step 1 4.j. using A L EV E L, A COUPLI NG, and A SOURCE. 

a .  

Low Frequency Trigger. 
Connect equipment as fol lows : 

SG 502 
OR EQUIVALENT 
LOW·FR EQUENCY 

G E N ERATOR 

BNC 
T -CONNECTOR 

b. Preset controls as l isted in step La. ;  then reset as fol lows : 

A AND 8 T I M E/D I V  
T R I G  MODE 

10  m 
NORM 

c. Set low frequency sine·wave generator to 30 hertz and adjust for a 
3 division display. 

d.  Set VOL TS/D I V  to 50 m.  

e .  Rotate A LEVE L to obta in a stable display. 

f. Set A S LOPE to IN -. 

g.  Repeat step 1 5.e .  

h .  Set A COUPLI N G  t o  L F  R EJ. 

i. Rotate A L E V E L  between its l imits. 

N ormal Indication 

DUAL-INPUT 
COUPLER 

A stable display can be obtained. 

No stable display can be obtained. 
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Table 5·1 . Operational Checkout Procedures-Continued 

Step Procedure 
1 5  (con

tinued) 

1 6. 

i -
k. 

a .  

Set H O R I Z  D ISPLAY to B D LY'D_ 

Repeat steps 1 5.e. through 1 5. i .  using B LEV E L, B S LOPE, and B 
COU P L I N G. 

Z·Axis I nput. 
Connect equipment as fol lows : 

SG503 O R  
EaUIVALENT 

SINE-WAVE 
G E N ERATOR 

CJ 
• B <� 

@l /� 

SO n 
CABLES 

b.  Preset controls as  l isted i n  step 1 .a . ;  then reset as  follows: 

V E RT MODE 
CH 2 V O L  TS/D I V  
A A N D  B T I M E/D I V  
A SOU RCE 

CH 2 
1 
.5 ms 
EXT 

c. Set sine-wave generator to 50 ki lohertz and adjust for a 5 division 

d. 

display. 

Change the s ine·wave generator output (T Connector) from CH 2 to 
Z-A X I S  i nput on rear panel. 

Normal I ndication 

so n 
TERMINATION � 

Trace modulation is noticeable at 
normal intensity. 

5· 1 3  
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Table 5·1 . Operational Checkout Procedures-Continued 

Step 

1 7. 

5- 1 4  

a. 

Sweep Rate Accuracy. 
Cqnnect equipment as fpl lows: 

TG501 0R 
EQUIVALENT 

TIME-MA R K  
GENERATOR 

o 

Procedure 

@ MARKER © �1I 0UTPUT 

� 8 � \ 
50 n CABLES 

b. Preset controls as l isted in step 1 .a.; then reset as fol lows : 

c. 

CH 1 VOLTS/DI V  
8 SOU R CE 

. 5  
STARTS AFTE R D E LAY 

Check A TlME/D I V  accuracy at the following settings: 

T I ME/D I V  Time·Mark Generator 
Setting Output 

.05 /1s 50 ns 
.1 /1S 0.1  /1S 
.2 /15 0.2 /1s 
.5 /15 0.5 /15 
1 /15  1 /1S 
2 /15 2 /1s 
5 /15 5 /15 
1 0 /1s 1 0 /1s 
20 /1s 20 /1s 

Normal Indication 

1 t ime mark per d ivision within 
0.2 division at the 1 1 th vertical 
graticule  l i ne. 

1 time mark per division 
within  0.2 division at the 
1 1 th vertical graticule l i ne. 



Step 
1 7  (con-

tinued) 

d. 

e. 

18 .  
a. 

b. 

c. 

1 9. 

a. 

b .  

c. 

AI R FORCE T033A1·13-496-1 
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Table 5-1.  Operational Checkout Procedures-Continued 

Procedure Normal Indication 

TIME/DIV Time·Mark Generator 
Setting Output 
50 J.,Ls 50 J.lS 1 time mark per division within 
.1 ms 0. 1  ms 0.2 division at the 1 1 th vertical 

.2 ms 0 . 1  ms graticule l ine. 

.5 ms 0.5 ms 

1 ms 1 ms 

2 ms 2 ms 

5 ms 5 ms 

* 1 0  ms 1 0  ms 

* 20 ms 20 ms 

* 50 ms 50 ms 
* . 1  s A 0.1  s 

* .2 s SWEEP 0.2 s 

* .5 s ON LY 0.5 s 

·Set TRIG MODE switch to NORM. 

Set H O R I Z  D ISPLAY to B D LY'D. 

Repeat step 1 7.c. using B T I M E/D I V. 

NO TE 

If the 1 1th time marker is not visible, set A TlME/DI V one 
position counterclockwise from 8 TlME/DI V (e.g_, A set 
to 1 ms and 8 to .05 ms). 

Variable Sweep Rate Range. 
Connect equipment as shown in step 1 7 .a. 

Preset controls as l isted in step 1 .a . ;  then reset as follows: 

CH 1 VOLTS/D I V  .5 
A AND B T I M E/DI V  2 ms 
VAR T I M E/D I V  Ful ly counterclockwise 

Set time-mark generator for 5 mi l l isecond time marks. 1 division or less between mark ers. 

Magnified Sweep Accuracy. 

Connect equipment as shown in step 1 7 .a. 

Preset controls as l isted in step 1 .a . ;  then reset as fol lows : 

CH 1 VOL TS/D I V  . 5  
A A N D  B T I M E/DIV . 05 J.lS - -

Set time-mark generator for 10 nanosecond time marks. 

5· 1 5  
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Table 5-1 . Operational Checkout Procedures-Continued 

Step Procedure 

d. Adjust horizontal POSITION to align first time mark with the left 
vertical graticule l ine. 

e.  Set X 1 0  MAG to I n  (on) .  

f .  Check magnified A TIME/D IV accuracy at the fol l owing settings: 

NOTE 

When aligning time marks with a graticiJle line after a new TlME/ 
DIV selection, do not position the trace beyond alignment with 
the closest graticule line (see NOTE under Portion of total 
magnified sweep length to exclude from measurement column 
below). 

TIME/DIV Time-Mark Portion of total magnified 
Setting Generator sweep length to exclude from 

Setting measurement 

.05 p.s 1 0  ns 

. 1  p.s 1 0  ns F irst and last 50 nanoseconds 
.2 p.s 20 ns 

.5 p.s 50 ns 

1 p.s 0 . 1  p.s 
2 p.s 0.2 p.s 

5 p.s 0.5 p.s NOTE 

10 p.s 1 p.s To determine the excluded portion 

20 p.s 2 p.s of the sweep at .05, . 1, and .2 p.s, 

50 p.s 5 1J.5 position the beginning (or end) of 

. 1  ms 1 0  llS the sweep at the left (or right) 

.2 ms 20 p.s vertical graticule line. Then, 

.5 ms 50 p.s horizontally POSITION the trace 

1 ms 0 . 1  ms to the left (or right) the following 

2 ms 0.2 ms number of time marks to exclude 

5 ms 0.5 ms 50 ns of the sweep (be sure X10 

1 0  ms 1 ms MA G is selected): 10 time marks 

20 ms 2 ms at . 05 IJ.S; 5 at . 1  IJ.S, or 2.5 at 

50 ms 5 ms .2 IJ.S. 
* . 1  s A 1 0  ms 
* .2 s SWE EP 20 ms 
* .5 s O N LY 50 ms 

*Change T R I G  MODE switch to NORM. 

g. Set H O R I Z  DISPLAY to B D LY'D. 

5- 1 6  

Normal Indication 

1 time mark per d ivision with in  
0.3 division at the  1 1  th  vertical 
graticule l i ne;  except on .05 p.s 
setting, there is 1 time mark per 
two divisions. 

1 time mark per division within  

0.3 division at the 1 1 th vertical 
graticule l i ne except on .05 p.s 
setting, there is 1 time mark per 
two divisions. 



Step 
1 9  (con-

tinued) 

h. 

i. 

20 
a .  

b. 

c. 

d .  

e .  

Table 5-1 . Operational Checkout Procedures-Continued 

Procedure 

Set A AND 8 T I M E/DIV to .05 Ils. 

Repeat steps 1 9.c. through 1 9.f. 

Differential Time Measurement Accuracy. 
Connect equ ipment as shown in step 1 7.a. 

Preset controls as l isted in  step 1 .a . ;  then reset as fol lows : 

CH 1 VOL TS/DIV .5 
H O R I Z  D ISPLAY 8 D LY'D 
8 SOURCE STARTS AFTE R D E LAY 
D E LAY T I M E  POS 1 .00 

Set t ime-mark generator for 0 . 1  m icrosecond time marks. 

Check each of the fol lowing conditions by using steps 20.e. through 
20.1 . 

Time-Mark A TIME/DIV 8 TIME/DIV 
Generator Setting Setting 

Output 

. 1  Ils .5 1ls .05 1ls 

1 Ils 1 /1S . 1  /1S 

2 /1s 2 /1s .2 /1s 

5 /1s 5 1ls . 5 /1s 

1 0  IlS 1 0 /1s 1 /1S 

20 IlS 20 /1s 2 /15  

50 /1s 50 IlS 5 1ls 

0. 1 ms .1 ms 1 0 /1s 

0.2 ms .2 ms 20 IlS 

0.5 ms .5 ms 50 IlS 

1 ms 1 ms .1 ms 

2 ms 2 ms .2 ms 

5 ms 5 ms .5 ms 

1 0  ms 10 ms 1 ms 

20 ms 20 ms * 2 ms 

50 ms 50 ms * 5 ms 

*Change T R I G  MODE to NORM. 

Adjust horizontal POSITION to al ign 1 st marker with the center vertical 
graticule l ine.  

AIR FORCE T033A1-13-496-1 
NAVELEX 0969-LP-1 70-001 0  
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Normal I ndication 
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Table 5-1 . Operational Checkout Procedures-Continued 

Step Procedure 
20 (con

tinued) 

2 1 .  

22. 

5- 1 8  

f. Set D E LAY T I M E  POS to 9.00, then adjust it  to align the 1 st marker 
with the center vertical graticule l ine. 

g .  Select new settings from step 20.d. 

h. Set D E LAY TIME POS to 9.00 

i .  Adjust horizontal POSITION t o  al ign 1 st marker with the center 

j. 

k .  

I .  

a .  

b .  

vertical graticule l i ne. 

Set D E LAY TIME POS to 1 .00, then adjust it to align the 1 s  marker with 
the center graticu le l ine. 

Select new settings from step 20.d. 

Set D E LAY TIME POS to 1 .00 and return to step 20.e. 

Delay Time Jitter. 
Connect equipment as shown in step 1 7.a . 

Preset controls as l isted in step 1 .a . ;  then reset as follows : 

CH 1 VOL TS/DIV 
A TIME/D IV 
B T IME/D IV 
D E LAY TIME POS 
H O R I Z  D ISPLAY 
B SOU RCE 
I NTEN 

.5 
1 ms 
.5 J.LS 
1 .00 
B D LY'D 
STARTS AFTE R D E LAY 
Visible display 

c. Set time-mark generator for 1 mi l l isecond t ime marks. 

d .  

e .  

f. 

a. 

Very s l ightly adjust D E LAY T I M E  POS until leading edge of wave
form is visible 

Set DE LAY TIME POS to 9.00. 

Repeat step 21 .d . 

Mixed Sweep Accuracy. 

Connect equi pment as shown in step 1 7 .a. 

Normal I ndication 

8.91 to 9.09 D E LAY TIME POS 
dial reading (±9 minor divisions) .  

0.91 to 1 .09 D E LAY TIME POS 
dial reading (±9 minor divisions) 

1 division or less horizontal dis
placement (j itter) of waveform 
leading edge_ 



Tattle 5·1 . Operational Chackeut Procedures-Continued 

Step Procedure 
22. (con· 

tinued) 

23. 

b. Preset controls as l isted i n  step 1 .a. ;  then reset as follows: 

B SOU RCE STARTS AFTER D E LAY 
H O R I Z  D ISPLAY M I XE D  
VOL TS/D I V  . S  
A TI ME/D I V  1 ms 
B T I M E/D I V  . 1  ms 
D E LAY TIME POS Ful ly Clockwise 

c. Set time-mark generator for 1 mi l lisecond time marks. 

d. Adjust horizontal POSITION to align 1 st time mark with the left vertical 
graticule l i ne .  

e .  Set D E LAY TIME POS ful ly counterclockwise. 

f. Set time-mark generator for 0.1 mi l l isecond time marks. 

g .  Adjust horizontal POSITION to a l ign the first-time mark with the left 
vertical graticule l ine. 

h. Set controls as follows : 

A T I ME/D I V  
B T I M E/DI V  

.S IlS 

.0S IlS 

i .  Set time-mark generator for 50 nanosecond time marks. 

j. Adjust horizontal POSITION to align the first t ime mark with the left 
vertical graticule line. 

k. Set D E LAY T I M E  POS fully clockwise. 

I. Set time-mark generator for O.S microsecond time marks. 

m. 

a. 

b. 

Adjust horizontal POSITION to align the first time mark with the left 
vertical graticule l ine. 

+Gate Outputs and A Trigger Holdoff. 
Preset controls as l isted in step 1 .a . ;  then reset A AND B T lME/  

D IV to  2 J.!S .  

Connect a monitor oscil loscope to  the +A GATE output on  the rear 
panel with a 50 ohm BNC cable and set its T I ME/D I V  to 5 J.!S .  

c. Set oscil loscope under test A AND B T I M E/DIV to S IlS. 

d .  Set monitor oscil loscope TIME/DIV to 20 J.!S. 

AI R FORCE T033Al·13-496-1 
NAVELEX 0969-LP·170-0010 
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Normal I ndication 

1 time mark per division within 
0.36 division over the first n ine 
divisions. 

1 time mark per division with in  
0. 1 8  division over the last n ine 
divisions. 

1 time mark per division withi n  
0. 1 8  division over the last n ine 
divisions. 

1 time mark per division within 
0.36 division over the first nine 
d ivisions. 

S volt positive pulse with in  O.S 
volt. 

5· 1 9  
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Table 5-1 . Operational Checkout Procedures-Continued 

Step Procedure 

e. Adjust monitor osci l l oscope VAR Tl ME/DIV so the negative portion 
of the pulse is 1 division wide_ 

f. Rotate osci l loscope under test A T R I G G E R  HOLDOF F  fully clockwise. 

g. Rotate osci l loscope under test A T R I G G E R  HOLDOF F  fully counter-
clockwise into the N O R M  detent. 

h_ Set monitor osci l loscope VAR T I M E/D I V  to its cal ibrated detent. 

i .  Set controls a s  fol lows : 

H O R I Z  D I SP LAY 
B SOURCE 
A AND B T I M E/D I V  

B D LY'D 
STA RTS AFTE R D E LAY 
2 fJ.S 

j . Change monitor osci l loscope input from +A GATE to +B GATE on 
osci l loscope under test. 

24. Chopped Mode Repitition Rate. 
a. 

25. 
a. 

b. 

Preset controls as l isted in step 1 .a . ;  then reset as follows. 

A AND B T I M E/D I V  
V E RT MODE 
A LEVE L 

Calibrator Output. 

1 fJ.S 
CHOP 
Stable display 

Connect CH 1 i nput to the CAL I B RATOR with a probe. 

Preset the controls as l isted in step 1 .a . ;  then reset as fol lows : 

CH 1 AC-GN D-DC 
VO LTS/D I V  
A A N D  B TI ME/DIV 

DC 
.5 
1 ms 

Normal I ndication 

Negative portion of pulse width 
expands to 3 d ivisions or  more. 

5 volt positive pulse with in  0.5 
volt. 

3.33 to 5 d ivision between the 
start of each complete wave 
cycle of the display. 

Square wave of 2 d ivisions 
peak to peak at 1 kilo
hertz within  0.1 k i lohertz 
(a period of 1 .8 to 2.2 
divisions) . 

5-2. PREVENTIVE MAINTENANCE. Operator 
preventive maintenance consists of external inspection and 
cleaning. I nstrument repair  agency preventive maintenance 
consists of external and i nternal i nspection, cleaning, and 
lubrication. When performed regularly, preventive mainte
nance can prevent i nstrument breakdown and i mprove 
rel iabi l ity. 

commended preventive maintenance schedule for instru
ments in continuous use. 

a. Preventive Maintenance Schedule. Preventive mainte
nance schedules are usual l y  establ ished by a combination of 
user policies, equipment uses, and equipment environ
mental conditions. Lacking this gu idance, Table 5-2 is a re-

5-20 

Table 5-2. Preventive Maintenance Schedule 

As Monthly Semiannual or 
required 1 000 instru-

ment hours 
External cleaning X 
External inspection X 
Internal cleaning X 
Internal inspection X 
Cal ibration X 



b. External Preventive Maintenance. The fol lowing in· 
structions are intended for use by either operators or the 
instrument repair agency. 

( 1 )  External I nspection. Table 5-3 is a l ist of external 
items to be inspected for damage or wear. Coord inate with 
the repair agency for repair of items that would cause 
serious or further damage to the i nstrument if not repaired 
immediately. 

Instruments that appear to have been dropped, 
or otherwise abused, should be checked by 
qualified instrument repair technicians to verify 
correct operation and calibration. 

A I R  FORCE T033A1-13-496-1 
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(2) External Cleaning, Except Crt Faceplate and 
Filter. Dust the exterior sufaces with a dry ,  l ine free cloth 
or a soft bristle brush. If hard dirt remains, use a cloth or 
swab dampened with warm water and a mi Id detergent. A 
smal l  swab is useful for cleaning in narrow spaces and a
round controls. 

To prevent getting water inside the instru
ment during external cleaning, use only 
enough water to dampen the cloth or 
swab. 

Do not use chemical cleaning agents as 
they may damage the plastics used in 
the instrument. Use only approved 
cleaning agents. 

(3) Cleaning the Crt Faceplate and Filter. To clean 
the crt faceplate and l ight fi lter, remove the fi lter as shown 
in Figure 3· 1 .  Clean the faceplate and fi lter with a soft, 
l int free cloth dampened with isopropyl alcohol .  

Table 5-3. External Inspection Checklist 

Item 

Cabinet, front-panel 
cover, front panel, 
and rear panel 

Carrying handle 

Accessories 

Front panel 
controls 

Connectors 

I nspect for 

Cracks, scratches, deformations, and 
damaged hardware or gaskets. 

Correct operation. 

Missing items or parts of items, bent pins, 
broken or frayed cables, damaged con· 
nectors. 

Missing, damaged, or loose knobs or push 
buttons. Binding controls. 

Broken shel ls, cracked insulation, and de
formed contacts. D irt in connector. 

Repair action (by repair agency unless other
wise noted) 

Touch-up paint scratches (user) .  Replace 
cracked, deformed, or damaged parts. 

Replace damaged parts. 

Repair frayed cables (user) .  Replace damaged 
or missing items (user) .  Repair damaged parts. 

Tighten loose knobs (user) .  Repair or replace 
missing or damaged controls. Determine cause 
of binding controls, and repair. 

Replace damaged parts. Clean or wash out dirt 
(user). 

5-2 1  
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c. Internal Preventive Maintenance. The following in
structions are i ntended for use by instrument repair  agen
cies only.  When this maintenance is performed, that main
tenance under External Preventive Maintenance above 
should also be performed. 

W A R N I N G  I 
Electric shock hazards inside the instrument 
are exposed when the cabinet is removed. 
Disconnect the instrument from any power 
source before removing the covers. 

(1 ) Cabinet Removal. Refer to Component Removal 
and Replacement for instructions on cabinet remova l .  

(2) Internal Cleaning. I nternal cleaning should be 
done with a dry, low velocity stream of a ir .  A soft bristle 
brush or swab is useful for clean ing in narrow spaces or 
around components. I f  these methods do not remove al l  
the dust or dirt, the i nstrument may need to be d isas
sembled and washed. Components may be spray washed 
using a 5% solution of water and mi ld detergent as fol lows : 

Do not disassemble or wash the TIME /DI V 
switch and its associated circuit boards. Also, 
do not wash the vertical attenuators and their 
circuit boards. Washing may leave a residue 
on the switch contacts causing intermittent 
electrical problems. 

When washing near unsealed electromechan
ical components, such as push-button switches 
use as little washing action as possible. This is 
to prevent washing all of the lubricant out of 
the part. 

Do not use fluorocarbon base spray cJearners 
or silicone spray lubricants on cam switches 
or push-button switches. These sprays may 
damage the circuit board material or plastic 
parts and leave a dust collecting residue. 

5-22 

(a) Remove easi ly accessible shields and covers. 

(b) Spray wash and thoroughly r inse the com-
ponent. 

(c) Blow-dry the component with low velocity 
air .  

(d ) Spray al l  switch contacts with isopropyl 
a lcohol, wait  for 60 seconds, and blow dry with low velo
city air. 

(e) Heat dry al l  components in an oven or com
partment usi ng low temperature ( 1 250 to 1 500 F) ci rcu
lating air .  

(3) TIME/DIV Switch Cleaning. This switch should 
not need cleaning unless i t  is  i ntermittent. I f  so, rotate the 
switch between its l imits a few times to see if it wi l l  self 
clean.  I f  this doesn't work, spray the contact area with 
isopropyl alcohol, wait  for 60 seconds, and blow dry with 
low velocity air. If these two methods do not solve the 
problem, remove the A AND B Timing Switch Board 
AsselTlbly and disassemble it. Cleaning instructions are con
tained i n  the disassembly i nstructions. 

(4) Attenuator Cleaning. The attenuator cam switches 
should be cleaned l i ke the T IME/D I V  switch above. If this 
doesn't work, d isassemble the attenuator and clean the 
switch pads with an eraser (soft type on a penci l ) .  See 
Component Removal ,  Replacement, and Disassembly 
instructions. 

(5) Internal Inspection. I nspect the i nstrument for 
internal damage or wear using Table 5-4. Also, inspect ex
ternally using Table 5-3. 

(6) Lubrication. Components are factory lubricated, 
which should be adequate for the l i fe of the instrument. 
Occassionally, a replacement part in an assembly, such as a 
cam switch, may need lubricating. Where necessary, lub
rication instructions are included in the Component Re
moval and Replacement instructions. 

5-3. TROUB L ESHOOTI NG. The following infor
mation is provided for troubleshooting the instrument. An 
understanding of the Theory of Operation in Section IV 
may be helpful in  location of  troubles. 
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Table 5-4. Internal Inspection Checklist 

Item 
Circuit boards 

Chassis 

Resistors 

Solder 
Con nections 

Wiring and 
Cables 

Capacitors 

Semicon· 
ductors 

Push·button 
controls 

Inspect for 

Loose, broken, or correded solder connections. 
Burned c ircuit boards, Burned, broken, or 
cracked circuit run plating. 

Dents, deformation, and damaged hardware. 

Burned, cracked, broken, or bl istered. 

Cold solder or rosin joints. 

Loose plugs or connectors. Burned, broken, 
or frayed. 

Damaged or leaking cases. Corroded solder 
on termi nals or leads. 

Loosely inserted i n  sockets. Bent pins. 

B inding controls. Missing push buttons. 

a. Troubleshooting Aids. 

( 1 )  Diagrams. Complete circuit d iagrams are con
tained on foldout pages in Section V I ,  Diagrams. The 
portions of the circuit mounted on circuit boards are en
closed with heavy l i nes. The component number and 
electrical value of each component in  this instrument are 
shown on the diagrams (see the Diagrams section for 
symbols used on diagrams).  Each main circuit is assigned 
a series of component numbers to assist in identifying 
their circuit location. Important voltages and waveforms are 
also shown on the diagrams. The physical locations of the 
waveform test points are shown on the circu it board 
i l lustriations. 

(2) Circuit Board I l lustrations. Each circuit diagram 
has an associated circu it board i l lustration located on the 
back of the pul lout page opposite the circuit diagram. Each 

Repair action 
Clean solder corrosion with an eraser and flush 

with isopropyl a lcohol . Resolder connections. 
Determine cause of burned items, and repair. 
Repair damaged circuit runs. 

Straighten, repair, or replace damaged hardware. 

Replace damaged resistors. 

Resolder and clean joint with isopropyl alcohol . 

F irmly seat connectors. Repair or replace dam· 
aged wire or cables. 

Replace capacitors with damaged or leaking cases. 
Clean solder connections and flush with iso
propyl alcohol.  

Remove items with bent pins, careful ly straighten 
the pins with l ong-nose pl iers, and reinsert firmly 
(be sure that the straightening action hasn't 
cracked the pin such that it wi l l  break easi ly) .  
F irmly seat a l l  loose semiconductors. 

Determine cause of binding control, and repair. 
Replace push buttons. 

circuit component shown on the c ircuit diagram is identi
fied on the circuit board i l lustration by its c ircuit number. 
Circuit number locations are identified with a grid index 
system. 

(3) Component Value Identification_ Values of cap
acitors, diodes and resistors used in th is instrument are 
identified by d irect numerical values- or by a color code 
scheme. Figure 5- 1 shows the color code and numerical 
value schemes used. 

(4) Troubleshooting Chart. A troubleshooting chart 
Figure 5-2, is provided to aid in locating problem areas. 
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COMPOSITION 
RESISTORS 

METAL-F I LM 
R ESISTORS 

SMAL L  
TUB U LAR 

CAPACITORS 

TH ERMISTORS 

PI N K  OR 
B L U E  

(CATHO D E  E N D )  

CERAMIC 
CAPACITORS 

A 
,--., 

SMA L L  
SI GNAL 
D I ODES 

DI PPED 
TANTALUM 

ELECTROL YTICS 

o COLORS I DENTI F Y  S I G N I F I CANT D I GITS IN TEKTR O N I X  0 TOLERANCE; F=± 1 %, J=5%, K=1 0%, M=20% 

PART NUMBER ( E.G. B R OWN, G RAY, GREEN STR I PES 
I N DI CATE PART NUMBER 1 52-01 85-00) 

(2) ® and 0 1 ST, 2ND, AND 3RD S I G N I F I CANT F I GS. 

@ M U LT I P L I ER 0 TOL ERANCE; 

@ TEMPERATURE COE F F I C I ENT. 

COLOR SIGNI FICANT RESISTORS (.11) 

o AND/OR @ COLOR CODE MAY NOT 

B E  PR ESENT O N  SOME CAPACITORS; 

o POLAR ITY AND VOLTAGE RATING 

CAPACITORS (pF) DIPPED 
FIGURES MULTIPLI E R  TOLERANCE MULTIPL I E R  TOLERANCE TANTALUM 

VOLTAGE 
over 10 p F  under 10 p F  RATING 

B LACK 0 1 --- 1 ±20% ±2 pF 4 VDC , 

B R OWN 1 1 0  ± 1 %  1 0  ± 1 %  ±0. 1 p F  6 VDC 

R E D  2 1 02 or 1 00 ±2% 1 02 or 1 00 ±2% --- 1 0 VDC 

ORANG E  3 1 0' or 1 K ±3% 1 0' or 1 000 ±3% --- 15 VDC 

Y E LLOW 4 1 0· or 1 0  K ±4% 1 Q4 or 1 0,000 + 1 00% -9% --- 20 VDC 

G R EEN 5 1 0' or 1 00 K ±%% 1 0' or 1 00,000 ±5% ±0.5 p F  25 VDC 

B L U E  6 1 0' or 1 M ±'!.% 1 O' or 1 ,000,000 --- --- 35 VDC 

V I O L ET 7 --- ± 1  /1 0% --- --- --- 50 VDC 

G RAY 8 --- --- 1 0-2 or 0.01 +80% -20% ±O.25 p F  ---

WHITE 9 --- --- 1 0-1 or 0. 1 ± 1 0%  ± 1  p F  3 VDC 

GOLD - 1 0-1 or 0. 1 ± 5% --- --- --- ---
SI LVER - 1 0-1 or 0.01 ± 1 0% --- --- --- ---

N O N E  - -_.- ±20% --- ± 1 0% ± 1  p F  ---

Figure 5·1 . Component value identification. 
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TURN ON I N STRUMENT 
POWER I ND I CATOR � - - -
LIGHTS UP 

I 
YES 

+ 
POWER SUPP.Ll ES WITH I N  
SPEC I F ICATIONS. TABLE 5-5 - - -
MAI NTENANCE SECTION 

I 
YES 

+ 
SET V ERTICAL AN D HOR IZONTAL 
POSITION TO M I D RANGE, T I M E/DIV 
TO 1 ms, TR I G  MODE TO AUTO AND -
HORIZ D ISPLAY TO A. TRACE OR 
SPOT APPEARS BY I N C R EASING 
I NTENSITY. 

I yr I FOCUS AND ASTIG CONTROLS - -
PROV I DE WELL D E F I N E D  TRACE 

I 
YES 

+ 
SET VERT MODE TO CHOP OR ALT. 
CH 1 AN D C H  2 POSI TION C ONTR O LS "-
POSITION T H E I R  R ESPECT I V E  TRACE 

Y�S 

t 
HORIZONTAL POSITION CONTROL -
POSITIONS TRACE 

Y�S 

• 
CONN ECT CALI BRATOR SIGNAL 
TO BOTH V ERTICAL I N PUT CON-
N ECTORS. SET AC-G N D-DC SWITCHES 
TO DC, BOTH VOL TS/ D I V  TO .2, VAR � 
TIME/DIV TO CALI BRATED DETENT. 
EACH CHAN N E L  D I SP LAYS ABOUT 5 
DIV I SI ONS SQUARE WAV E .  

I 
Y;S 

SET VERT MODE TO CH 1 ,  A 
SOURCE TO NORM, 'A' COUPLING 
TO AC. A STABLE DISP LAY CAN !- -
BE OBTA I N E D  BY ADJUSTING THE 
LEV E L  CONTROL 

I 

NO - - .  
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CHECK POWER SOURCE, L I N E  
CORD, L I N E  F USES POWER SWITCH, 
POWER TRANSFORMER 

<9> 
CHECK OR ADJUST 

NO - - ... AF F ECTED SUPPLY {s) 

NO - -

NO - - . 

NO - - .... 

o 

PR ESS BEAM F IN DE R .  SPOT OR t------..... 
COMPRESSED TRACE APPEARS 

CHECK CRT 
CI RCUIT 

� - - - - - - NO -- - - - - � 

CHECK PREAMPL I F I ER AN D 
SWITCH I N G  CI RCU ITS 

CHECK HORIZONTAL PR EAMPLI F I ER 
NO - - . AND OUTPUT AMPLI F I E R  

N O  - - .. 

NO - -

1 V PEAK-TO-PEAK SQUARE 
WAVE AT CA L I BRATOR OUTPUT 
TERM INALS 

SET 'A' SOURCE SWITCH - - - - NO - -- ""--fi" 
TO CH 1 .  D I SPLAY I S  � 
STA BLE 

Figure 5-2. Troubleshooting chart (sheet 1 of 5).  
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TRACE CAN BE CENTERED 
WITH POSITION CONTROL 

r 
I 
I 

fo- YES 

TRAC E APPEARS I 
NO 
I 

r - - - - NO 
I 
I 
I 

IF POSITION CONTROL I S  NOT 
M I DRANGE, W I L L  V E R T I CA L  
BALANCE ADJUSTMENTS ALLOW 
TRACE TO BE CENTE R E D  WHEN 
POSITION CONTROL I S  M I D RANG E 

CHECK V ERTICAL 
PREAMPL I F I ER 0- Y ES --� YES 

D E LAY L I�E DR I V E R  �<@> 
SHORT D E LAY L I N E  
LEADS TOGETH E R  

I 
I L NO CHECK V E RTICAL 

OUTPUT AMP L I F I ER 

� ________________ +-____ �;S�PO�T�� __________ � SWEEP WAV E F O R M  
APPEARS AT TP2797 

D I SCONN ECT V E RTICAL 
DEF LECTION P LATE L E A DS 
FROM V ERTICAL BOA R D .  
TRACE OR SPOT APPEARS. 

YES ----e-t CONN ECT VERTICAL 
D E F LECTION PLATE LEADS 

DISCONN ECT HOR I ZONTAL 
DEFLECTI ON PLATE LE ADS 
SPOT APPEARS. 

t--------------- YES -------------.-1 

NO 

.. 
CH ECK Z-AX IS AMPLI F I E R  A N D  

Y ES 

CHECK H O R I ZONTAL 
PR EAMP L I F I E R A N D  
OUTPUT AMPLI F I E R  

o 0 

@ 

H I G H  VOLTAGE C I R C U I TS. SPOT O N LY 

0 APPEARS 

CONN ECT V E RTICAL AND 
HORI ZONTAL DEF LECTION 
PLATE LEADS. C H E C K  r-@9 

S2750 
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CHECK 
CA L I B R ATOR 
CI RCU IT 

(1) 
CHECK V E RTICAL 
D E F L ECTION SYSTEM 

00� 
CHECK 'A' T R I G G E R  
G E N E R ATOR 

o 

F igure 5-2. Troubleshooting chart (sheet 2 of 5). 
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r 
I 
I N O  
I 
I 
I 

TP2797 
:::::: 2.0 V 

YES 

NO TP2797 
>2.0 V 

YES 
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CHECK U2790 
and TlME/DIV 
SWITCH 

NO ' I  
TP2700 CHECK TP2790 N O  

I 
I 

:::::: 1 .5 V U2790 > 1 .0 V _ J  '0 : N
I I 

I YES I ! 
YES L 

_ _ _ - _ _ _  

n 
-

I-�pl�-����J_J 
U2750, pin 3 N O  :::::: 0.0 V 
>2.5 V 

- - - -
I 
I 

YES 

U2750 
P I N  4 = 0 V 
P I N  1 :::::: 1 .0 V 

YES I 

®-- -:�-
I ..... __ --.J 
I 
I 
I 
I 
L 

YES 

YES 

+ 
CHECK 
U2700 

I 
I 

NO 
I - -----' 

CHECK HOLDOFF 
CIRCUIT A N D  
U2750 

Figure 5-2. Troubleshooting chart (sheet 3 of 5).  
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cp 
YES 

+ 
SET TIME/DIV TO .5 ms A N D  VAR 
TO CALI BRATED DETENT. ABOUT 1 kHz SaUARE WAV E PRESENT 
5 COMPLETE CYCLES/1 0 D I V ISIONS - 

AR E D I SPLAY E D  

N O  - -
AT CALI BRATOR OUTPUT TERMI NALS 
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I 
YES 

� 
SET 'A' TIME/DIV TO 5 ms A N D  
PRESS X 1 0 MAG . ABOUT 5 COM-
PLETE CYCLES/10 D I V I S IONS AR E r- - 

DISPLAY ED 

I 
YES 

SET T lME/DIV TO 1 ms,  X 1 0  MAG OUT, 
HOR I Z  D I SP LAY TO A I NTEN, 'B' SOURCE 
TO STARTS AFTER DE LAY. P U L L  AND 
U N LOCK D L  Y'D SWEEP KNOB A N D  SET 
TO .5 ms. INTENSI F I ED PORTION V IS
IBLE ON DISPLAY. 

YES 

+ 
ROTATE D E LAY TIME POSITION 

NO - - -.  
CHECK HOR IZONTAL 
PREAMPL I F I ER 

o 
NO INTENS I F I E D  

PORTION 

- - --
NO TRACE 

CHECK 'B' SWE EP 
AN D LOGI C  

� 
CHECK I NT E NS I F I E D  
SWEEP A N D  LOG I C  

o 
CONTROL. I NTENS I F I E D  PORTION - - - NO - -.. 
MOVES ON D ISPLAY 

CHECK DELAY TIME POSITION 
CIRC U IT AND 'B' SWEEP LOG I C  

� I 
YES 

� 
Figure 5-2. Troubleshooting chart (sheet 4 of 5). 
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CHECK NORMAL 
1----1� TR I GG E R  P I C KO F F  

C I R CU I T  

� @---- - N O  - - - - - � 
CHECK CALI BRATOR 
CIRCUIT 

o 
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� Y E S -----4� 
CHECK HORIZONTAL CHECK SWEEP G E N ERATORS 
PR EAMPL I F I ER GAIN t---- YES --'" CHECK T I M I N G  COMPONENTS. 

o �0 ����--------� 

CHECK Z-A X IS 
AMPLI F I E R  

� 

11 

SET H O R I Z  D ISPLAY TO 'B' DLY'D. 
POSITION R IS I N G  PORT I ON OF SQUARE 
WAVE TO L E FT GRATICULE L I N E. -
ABOUT 5 COMPLETE CYCLES/1 0 
D I V I S IONS A R E  D ISPLAY ED. 

I 
Y;S 

SET 'B'  SOU RCE TO NORM. A 
STABLE D I SPLAY IS OBTA I N E D  - - -
BY ADJUST I N G  ' B' LEVEL 

T 
Y;S 

SET H O R I Z  DISPLAY TO 'A' I NTEN, 
ROTATE D E LAY TIME POSITI ON 
CONTROL. I NTENS I F I E D  PORTI ON � -
OF D I SPLAY 'JUMPS' BETWEEN 
SQUARE WAV ES. 

I 
Y;S 

APPA R E NT TRO U B L E  MAY HAVE 
BEEN DUE TO I NCOR R ECT CONTROL 
SETTI NGS, FOR A TROU BLE NOT 
COV E R E D  BY T H I S  CHART, USE 
THE TROUB LESHOOT I N G  METHODS 
LISTE D U N D E R  TROU BLESHOOT I NG 
TECH N I QUES. 

- NO - .... 

- NO - +  

- NO - · 

CHECK 
'B' SWEEP LOG I C  

� 
CHECK 'B' TRIGGER 
GEN ERATOR C I RC U I T  

�0 
C H EC K  'B' TRIGGER G E N E RATOR 
CHECK SWE EP AND LOG IC. 

� 

F igure 5·2. Troubleshooting chart (sheet 5 of 5).  
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(5) Semiconductor Lead Configurations. Typical 
semiconductor lead configurations are shown in Figure 5-3. 

b. Troubleshooting Techniques. The following pro
cedures are arranged in an order that checks the s imple 
trouble possibi l ities before proceeding with extensive 
troubleshooting. The first few checks ensure proper con
nection, operation, and calibration.  If the trouble is not 
located by these checks, the remain ing checks should aid 
in locating the defective component. 

(1 ) Check Control Settings. I ncorrect control settings 
can i ndicate a trouble that does not exist. I f  there is any 
question about the correct function or operation of any 
control, see the Operation I nstructions section. 

(2) Check Associated Equipment. Before proceeding 
with troubleshooting, check that the equipment used with 
this instrument is operating correct ly .  Check that the signal 
is properly con nected and that the interconnecting cables 
are not defective. Also, check the power source. 

(3) Check Instrument Calibration. Check the cal i 
bration of this i nstrument, or the affected circuit if  the 
trouble exists in one c ircuit. The apparent trouble may 
only be misadjustment that can be corrected by cal i bration. 

(4) Visual Check. Visual ly check the portion of the 
instrument in which the trouble is located. Many troubles 
can be located by visual indications such as unsoldered con
nec�ions, broken wires, damaged circuit boards, and dam
aged components. 

(5) Isolate Trouble to a Circuit. Using the trouble
shooting char� F igure 5-2, isolate trouble to a particular 
circu it. The symptom often identifies the defective circuit. 
Trouble appearing in more than one circuit can ind icate 
possible power supply problems. Power supply tolerance 
and r ipple l imits can be checked using Table 5-5. Power 
supply disconnect jumpers are provided for each of the sup
pl ies. Refer to the schematics and c i rcuit board i l l ustrations 
for their location .  These jumpers can be unsoldered to dis
connect the circuit load from most of the supplies. Each 
unregulated supply contains a fuse for circuit protection. 

(6) Check Circuit Board I nterconnections. After the 
trouble has been isolated to a particu lar circuit, check for 
loose or broken connections, improperly seated transistors 
and heat damaged components. 

(7) Check Voltages and Waveforms. Often the de
fective component can be located by checking for the 
correct voltage or waveform in the circuit. Typical volt
ages are given on the diagrams. Waveforms are shown on 
the circuit diagram apron. 
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NOTE 

Voltages and waveforms given on the diagrams are 
not absolute and therefore may vary slightly be
tween instruments. To obtain operating conditions 
similar to those used to take these readin.QS, see the 

voltage and waveform set up procedures in the 
Diagrams section. Individual deviations should 
be noted on the schematics for future reference. 

Table 5-5. Power Supply Tolerance and R ipple. 

Maximum 
Supply Tolerance Ripple 

(peak to peak) 
-5 V ± 1 . 1 %  (5.5 mY) 1 mV 
+5 V ± 1 . 1 %  (5.5 mY) 1 mV 
+32 V ± 0.6% ( 1 92 mY) 1 mV 
+95 V ± 2.0 V 1 V 
-2 kV ± 1 .25% (25 V) 200 mV 

(8) Check Individual Components. The fol lowing pro
cedures describe methods of checking individual compo
nents. Components which are soldered in place are best 
checked by disconnecting one end. This isolates the mea
surement from the effects of surrounding circuitry. 

I WA R N I N G  I 
The Power switch must be turned off before 
removing or replacing components to pre
vent electrical shock or circuit damage. 

(a) Semiconductors. A good check of transistor 
operation is actual performance under operating con
ditions. A transistor can be most effectively checked by 
substituting a new component for it (or one which has been 
checked previously) .  However, be sure that c ircuit con
ditions are not such that a replacement transistor might 
also be damaged. I f  substitute transistors are not ava i lable, 
use a dynamic tester. Static type testers are not recom
mended, s ince they do not check operation under simu
lated operating conditions. 

1 When troubleshooting transistors in the 
circuit with a voltmeter, measure the emitter to base and 
emitter to col lector voltages to determine if the voltages 
are consistent with norma l circuit voltages. Voltages across 
a transistor vary with the type of device and its circuit 
function . Some of these voltages are predictable.  The 
emitter to base voltage of a conducting s i l icon transistor 
wi l l  normal ly  be 0.6 to 0.8 volts. The emitter to col lector 
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G S 

0 0 
S G 

C E 

B 

'------------------- TRANSISTORS ------------------' 

LAR G E  

E C B C B E 
B C E 

F LAT PACK 
�---------------

TRANSISTORS --------------------� 

9 
8 5 

7 4 
1 4  

I ND E X  

I ND E X  I N D EX 

�--------------- I NTEGRATED C I R CU ITS -----------------' 

'* SOURCE AND DRAI N D ESIG NATION R EVERSED F R O M  
STANDARD T O  MATCH SCHEMATIC D I AG RAM. 

F igure 5·3. Semiconductor lead configurations. 
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voltages of a saturated transistor is about 0.2 volts. Because 
these values are smal l .  the best way to check them is by 
connect ing the voltmeter across the junction and using a 
sensitive voltmeter setting. rather than by comparing 2 
voltages taken with respect to ground (both leads of the 
voltmeter must be isolated from ground if this method is 
used) .  I f  values l ess than these are obtained. either the de
vice is short-circuited or no current is flowing in the circuit. 
If val ues are in excess of the base emitter values given.  the 
junction is back biased or the device is defective. Values in 
excess of those given for emitter col lector could indicate 
either a nonsaturated device operating normal ly. or a de
fective (open-circuited) transistor. If the device is con
ducting. voltage wil l  be developed across resistances in  
series with it ;  if  it is open. no voltage wi l l  be developed 
across resistances in series with it unless current is being 
supplied by a paral le l  path. 

2 When troubleshooting field effect transistors, 
the voltages across its e lements can be checked in the same 
manner as transistors. However, is should be remembered 
that normal depletion mode operation has the gate to 
source junction reverse biased, wh i le the enhanced mode 
has the junction forward biased. 

3 IC's ( integrated circuits) can be checked with 
a voltmeter :test osci l loscope, or  by di rect substitution. A 
good understanding of circuit operation is essential to 

. 
troubleshooting circuits using I C's. Use care when checking 
voltages and waveforms around the IC's so that adjacent 
leads are not shorted together. A convenient means of 
cl ipping a test probe to the 1 4-and 1 6-pin IC's is with an I C  
test cl ip.  This device a lso doubles as an extraction tool.  

(b) Diodes. A diode can be checked for an open or 
for a short circuit by measuring the resistance between 
termina ls with an ohmmeter set to the R X 1 ki lohm scale. 
The diode resistance should be very high in one di rection 
and very low when the meter leads are reversed. 
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� 
Do not use an ohmmeter scale that has a high 
internal current. High currents can damage 
diodes. Check diodes in the same manner as 
transistor emitter to base junctions. Silicon 
diodes should have 0. 6 to O.B volts across the 
junction when conducting. Higher readings in· 
dicate that they are either back biased or de
fective, depending on polarity. 

(c) Resistors. Check the resistors with an ohm
meter. Check the parts l ist for tolerance of the resistors 
used in this i nstrument. Resistors normal ly do not need to 
be replaced unless the measured value varies considerably 
from the specified value. 

(d) I nductors. Check for open inductors by 
checking continuity with an ohmmeter. Shorted or parti· 
a l ly shorted inductors can usual ly be found by checking 
the waveform response when h igh-frequency signals are 
passed through the circuit.  

(e) Capacitors. A leaky or shorted capacitor can 
best be detected by checking resistance with an ohmmeter 
on the h ighest scale. Do not exceed the voltage rating of 
the capacitor. The resistance reading should be h igh after 
in itial charge of the capacitor. An open capacitor can be de· 
tected with a capacitance meter or by checking whether 
the capacitor passes ac signals. 

(f) Attenuators. The thick film attenuators are 
best checked by substitution. I f  only one channel is not 
operating properly, and there is reason to believe an at· 
tenuator is defective, replace the suspected attenuator with 
the same attenuator from the other channel and check 
instrument operation.  If proper operation results, replace 
or repair the defective attenuator. 

5-4. CAL I B RATION AND CH ECKOUT A FTER 
R EPAI R .  Whenever repairs involve the power suppl ies 
or instrument disassembly, Cal ibration and an Operational 
Checkout should be performed. 

5-5. COMPONENT R E MOVAL, R EPLACEM ENT, 
AND DISASSEMBL Y. 

WA R N I N G  I 
To prevent electrical shock or damage to the 
instrument. always disconnect the instrument 
from the power source before removing or re
placing components. Also, review the Safety 
Summary page in the front of this manual. 

a. Cabinet Top and EMI Sh ield R emoval and R eplace
ment. 

( 1 )  Using a coin or l arge bladed screwdriver, rotate 
the three circular locks on each side of the cabinet (see 
F igure 5·5) counterclockwise unti l  the slots are vertical. 

(2) Lift the cabinet top straight up. 



(3) Remove the five screws hold ing the E M I  Shield 
. · ( 2  on left side near the front, 2 on the top at the rear, and 

1 on  the top right at the front). 

(4) Lift the EMI Sh ield straight up. 

(5) Replace the E M I  Shield and cabinet top in re
verse order. 

b. Interconnecting Cables and Connectors (Figure 5-4). 
The i nterconnecting cable assembl ies are factory assembled. 
They consist of machine instal led pin connectors mounted 
in plastic holders. The plastic holders are easi ly replaced as 
individual items, but if  the connectors are faulty, the entire 
cable should be replaced. It is possible for the pin con
nectors to become dis lodged from the plastic holders. If 
this happens, the connector can be reinstal led as follows : 

( 1 )  Bend grooved portion of holder away from cable 
as shown. 

(2) Reinsert connector into its hole i n  the plug- in  
portion of  holder. Wires are positioned in  holder accord ing 
to color code system (see note beloW). 

�� ... '.i. �' � � . �  
CRI MPED S I D E  .� .•

. 
'� O F  TERMI N A L  �- 'I>"" CON N E CTOR ________ .. . 

F ACES TOWAR D  I 
H I NGED PORTION 
O F  HOLDER 

Figure 5-4. Multiconductor connector identification. 
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NOTE 

Holder positions are numbered (number one is 
identified with a triangle). The wires are EIA 
color coded to match the numbers on the holder. 
For example, brown stripe for position 1 (triangle), 
red stripe for position 2, yellow stripe for position 
4, etc. 

(3) Bend grooved part of holder so that connector i s  
inserted into groove. 

(4) When plugg i ng connector holders on to board 
pins, be sure to match triangle mark on holder with tri
angle mark on  circuit board. 

c. Rear Panel Assembly Removal and Replacement 
( F igure 5-5). 

( 1 )  Remove the cabinet top. 

(2) Unplug the power cord. 

(3) Unplug the coaxial  connector end at the +A 
GATE OUT (white wire with yellow trace) and CH 2 OUT 
(white wire with brown trace) connectors located on the 
A8 Sweep and A5 Vertical boards, respectively. 

(4) Remove the four screws on the i nside corners of 
the rear subpanel. 

When removing the rear panel in the next step, 
be careful not to break or damage the attached 
wiring or cables. 

(5) While careful ly pul l ing the top of the rear panel 
away from the mounting brackets l ift the bottom up and 
out of the groove in  the cabinet bottom. Then l ay the rear 
panel on its back and disconnect the attached wires and 
cables. 

(6 ) Replace the rear panel in  the reverse order. Re
connect the wires and cables. Then hold the panel vertical 
and set it into the groove in the cabinet bottom. Align the 
screw holes and insta l l  the four corner screws. If the rear 
panel wires and cables were not tagged when removed, the 
fo l lowing may be usefu l .  
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CABINET TOP 
C I RCULAR 

LOCKS 

UNLOCKS � } LOCKS 

Figure 5-5. Rear panel removal. 

(a) The input power wires and power transformer 
leads are color coded as shown on the schematic diagrams. 
Also, the circuit board lead mounting holes for the rec
tifiers are color code numbered for the transformer leads 
(e.g., 2 is red, 6 is blue, etc). 

(b) The clear plastic connectors for the transistors 
on the rear panel can be i nsta l led only with the mounting 
holes closest to the panel. These transistors are numbered 
0736, 0746, and 0768 starting at the power transformer 
and moving away from it. They connect to number 
matching plugs (e.g., 0736 to J736, etc.)  on the Al l 
board. Be sure multiconductor holders are i nstal led with 
proper triangle key orientation (see Figure 5-4 ) .  

d. Cabinet Bottom Removal and Replacement (F igure 
5-6).  

( 1 )  Remove the cabinet top. 

(2) Raise the front of the i nstrument and remove the 
four external screws from the cabinet bottom. 

(3 ) Remove the rear panel assembly. 

(4) Remove the remaining seven internal screws 
from the cabinet bottom. 
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(5) Lift the instrument off the cabinet bottom. 

(6) Replace the bottom in the reverse order of re
moval. When insta l l ing the four external screws i n  front 
part of the cabinet bottom, the floating nuts i nside the i n
strument along side the front part of the crt, may need to 
be al igned. 

e. Vertical Module Removal (Figure 5-7).  

( 1 )  Remove the remaining screw holding the module. 

(2) Unplug CH 2 OUT cable, vertical deflection 
plate leads, and multiconductor connector to the hori
zontal module. 

(3) Pu l l  plug in module straight up and away from 
interface connector. 

(4) Reinstall the module in reverse order. Be sure 
CH 2 OUT cable is routed through cutout at bottom of 
module. 

f. Horizontal Modu le Remova l ( F igure 5-8).  

( 1 )  Remove the remaining screw holding the module. 
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Figure 5-6. Cabinet bottom removal. 

(2) Unplug multiconductor connector to vertical 
module and +A GATE OUT cable. 

(3) Unsnap the POWE R switch extension rod from 
yokes on POWE R switch shaft. 

(4) Pull plug in modu le straight up and away from 
interface connector. 

(5) Reinstal l  the module i n  reverse order. Be sure 
plastic yokes on POWE R switch are a l igned before rein
stal l i ng the extension rod. 

g. Cathode Ray Tube (Crt) Removal. 

I WA R N I N G  I 
Handle crt carefully. Rough handling or 
scratching may cause crt to implode. 

( 1 ) Remove vertical module. 

(2) Remove plastic bezel and fi lter on front of crt. 

(3) Unplug crt anode lead and discharge to chassis. 

(4) Unplug crt base socket. 

NOTE 

When removing leads in the next two steps 
make a note of the lead color, or tag the 
leads. 

(5) Disconnect two vertical deflection plate leads 
from left side of crt neck. 

(6) Disconnect two horizontal deflection plate leads 
from the ci rcuit board. 

(7) Hold crt face in  one hand and slowly push crt 
base with other hand. 
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TO R EMOVE MODULE 
PULL STRAIGHT UP 

VERTICAL D E F L ECTION 
P LATE LEAD 

UPPER 
WH ITE-BLUE 

MUL TICONDUCTOR 
CONNECTOR 

F igure 5-7. Vertical module removal .  

(8) Careful ly pul l  crt out of shield (watch horizontal 
deflection leads) .  

(9)  Reinsta l l  the crt i n  reverse order. 

h. Shaft-Knob Removal (Figure 5-91. 

( 1 ) Grip knob end with one hand and shaft with 
other hand. 

(2) Pull  on knob, while push ing on shaft, to free re
cessed portion of shaft from retainer bushi ng. Some shaft· 
knobs may require considerable force to remove. 

(3) Replace the shaft-knob in reverse order. 

i .  Interface Board Remova l .  

( 1 )  Remove the vertical and  horizontal modules. 

(2) Lift up the front of the instrument and remove 
the four external cabinet bottom screws. 
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(3) Unplug the crt socket. 

(4) Remove the high voltage shield. 

(5) Remove the shaft-knob from I NTEN,  ASTIG,  
FOCUS, TRACE ROTATION,  and SCALE I LLUM con
trols (see h. above) .  

(6 )  Unplug the crt anode lead and d ischarge i t  to  the 
chassis. 

(7) Unplug the crt vertical deflection plate leads from 
crt ( left side) and horizontal deflection plate leads from the 
I nterface ci rcuit board . 

(8) Unplug the crt trace rotation and Y-Axis leads 
coming from the top of the crt. 

(9) Remove the ground post and bracket at the top 
rear of the crt shield. 

( 10) Careful ly l ift the crt assembly (crt, shield, and 
center front section ) forward and up away from the chassis. 
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TO R EMOVE MODULE 
PULL STRAIGHT UP 
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POWER SWITCH EXTENSION 
ROD SNAPS INTO PLASTIC 

RETAIN E R  ON POWER SWITCH 

/ 

Figure 5-8. Horizontal module removal .  

The BEAM F I N D E R  push button should sl ip out of the 
assembly. 

( 1 1 )  Remove the two screws and two nuts holding 
the power supply chassis d iv ider. Loosen the smal l  screw in 
the front l ower right corner of this chassis (there is a heat 
sink on the other side). Careful ly remove the chassis. 

( 1 2) Remove the rear panel and d isconnect the wi res 
and cables to the I nterface Board. 

( 1 3 ) Remove the remaining screws holding the I nter
face Board to the cabinet bottom. 

( 1 4) Reinsta l l  the board in reverse order .  Be su re to 
properly install the heat s ink when replaC ing the divider 
chassis i n  step ( 1 1 ) . 

j. A and B Timing Switch Board Assembly Removal 
and Replacement (F igure 5-1 0). 

( 1 )  Remove the horizontal module. 

(2) Remove the VAR (1 hex screw) and the T IME/  
D I V  knobs by loosening thei r  set screws with a 1 / 1 6  i nch 
hex wrench. 

(3) Remove the two screws and hex nuts holding the 
switch board assembly. 

(4) Remove the T l M E/D I V  knob skirt by loosening 
its set screw with a 5/64 i nch hex wrench. 

When removing the assembly in the next step, 
be careful not to bend the connector pins on 
the A8 Sweep Board. 
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Figure 5-9. Shaft-knob removal .  

(5) Careful ly  pul l  the board assembly away from the 
Sweep Board until it  just unplugs. Then pul l  the board 
assembly toward the rear of the module unti l  the switch 
shaft exits the front panel.  

(6) Reinstall the assembly as follows: 

(a) Gu ide the switch shaft through the front 
panel opening and carefu l ly plug the board i nto the Sweep 
board. 

(b) At the switch, rotate the shaft ful ly counter
clockwise, then two positions clockwise (.2 ms ) .  I nstall 
the plastic knob skirt and tighten its set screw. 

(c) At the switch, rotate the A T l M E/D I V  shaft 
fu l ly counterclockwise . At the knob end, rotate the B 
T I IIJ1 E/D IV shaft fully counterclockwise. 

(d ) I nstall the T IME/D I V  knob such that the wh ite 
l ine points to the same setting as the black bordered win
dow on the knob skirt (pointing at X-V) .  Tighten the set 
screws. 

(e) At the VAR potentiometer, rotate the VAR 
shaft fully clockwise into the detent. I nstal l  the VA R knob 
with the name hori zontal and tighten the set screw. 
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(f) Set T I M E/DI V  to X-Yo Pull the B T I M E/D I V  
knob a n d  rotate fully clockwise. I n  properly i nstalled, B 
TIME/D IV should set to .05 JJ.S and cause A T IME/DI V  to 
set to .2 S. 

k. A AND B Timing Switch Disassembly (Figures 5-1 0  
and 5·1 1 ). 

( 1 )  Remove the VAR shaft by loosening its set screw 
at the VAR potentiometer coupl ing with a 0.050 i nch hex 
wrench. 

(2) Remove the four screws holding the switch and 
boards together. Separate the boards, being careful that the 
switch doesn't fal l  out. Also, do not lose the two plastic 
nut retainers. 

� 
Do not touch the switch contact wipers as they 
are easily damaged or contaminated. Do not use 
a brush or swab to clean the wipers. Whenever 
the switch is separated from the boards, it should 
be placed in some type of container for protection 
from damage or contamination . 

. (3) Clean the switch contact pads with a soft eraser 
(penci l type ) .  

(4 )  Clean the boards with isopropyl alcohol.  

(5) Reassemble the switch as fol lows : 

(a)  Insert the switch shaft through the A Timing 
Switch Board from the control s ide of the board and posi
tion the switch on the board . 

Al0 
B TIMING 

SWITCH BOARD 
A9 

A TIMING 
SWITCH 

AS 
SWEEP BOARD 

Figure 5-10. Horizontal module board locator. 



VAR 
SHAFT 

SCREW 

A TIMING 
SWITCH BOARD 

SHAFT COUPLING 

A I R  FORCE T033A1.13-496.1 
NAVELEX 0969·LP·1 70.0010 

Maintenance I nstructions 

Figure 5·" .  TlME/DIV switch disassembly. 

NOTE 

There are two small tabs on the switch-one round 
and one oval. These fit into properly sized holes 
for switch positioning. 

(b) Set the remain ing switch board on the switch. 
Be sure the two plastic nut reta iners are in place. I nsta l l  the 
two screws and nuts that hold the boards together ( inserted 
from the B Timing Switch board side in the unplated 
holes) .  but do not tighten them. 

(c) Insta l l  the VAR potentiometer using the reo 
main ing two screws, but do not tighten them. 

(d) I nstal l  the VAR shaft (untapered end) in the 
VAR potentiometer and t ighten the set screw with a 0.050 
inch hex wrench. 

(e) Tighten the four screws holding the assembly 
together. 

I . Trigger Board Removal and Replacement 
( F igure 5·1 0). 

( 1 ) Remove the horizontal module. 

(2) Unplug the three multiconductor connectors. 

(3 )  Unsolder the B Trigger external i n put and its 
ground at the rear of the B N C  connector. 

(4) Remove one screw at top rear of board. 

(5) Careful ly  pul l  the bottom of the board toward the 
right u nti l it just unplugs. Then pul l  the board out away 
from the module. 
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(6) Replace the board in reverse order. 

m. Source and Coupling Switch Disassembly. These 
switches are disassembled by removing the one screw 
holding each set to the board. Once d isassembled, the 
switch contact pads can be cleaned with an eraser (pencil 
type) and isopropyl alcohol .  Reassemble the switches in 
reverse order. 

� 
Do not touch or clean the switch contact wipers 
as they are easily damaged or contaminated. 
Whenever the switches are disassembled, place 
the switches in a container to protect the wipers. 

n. Horizontal Board Removal and Replacement 
(F igure 5-10). 

( 1 )  Remove the horizontal module. 

(2) Remove the Trigger Board. 

(3) Remove both screws holding the A and B Timing 
Switch Board Assembly. Unplug the assembly and move it 
far enough toward the top of the module to uncover the 
Horizontal Board plugs to the Sweep Board. 

(4) Remove the horizontal POSITION and A T R I G
G E R  HOLDOFF shaft knobs (see h. above). 

(5) Remove the two screws holdi ng the board ( left 
rear corner and right front corner). 

(6) Unsolder the A Trigger external input at the BNC 
connector and remove the board. 

(7)  Replace the board in reverse order. 

o. Sweep Board Removal and Replacement 
( Figure 5-10). 

( 1 )  Remove the horizontal module.  

(2) Remove the A and B Timing Switch Board 
Assembly. 

(3) Remove the Trigger Board. 

(4) Remove the Horizontal Board. 

(5) Unplug the three multiconductor connectors 
go ing to front panel controls. 

(6) Remove the four screws holding the board to the 
chassis and remove the board. 
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(7) Replace the board in reverse order. 

p. Graticule Illumination Board Removal and Re
placement. 

( 1 )  Remove the horizontal module. 

(2) Remove the crt. 

(3) Unplug the Graticule I l lumination Board con
nector (beside the control potentiometer), and remove the 
board. 

(4) Reinstal l  the board in reverse order. 

q. Hybrid IC Removal and Replacement (F igure 5-1 2). 

When removing the hybrid IC, handle it with care 
as the ceramic material may break or crack if 

- dropped or hit sharply. 

( 1 ) Remove the vertical module. 

(2) Release the T R I G  V I EW/20 MHz BW switch shaft 
from the switch using a 0.050 inch hex wrench. Move it 
away from the hybrid I C. 

(3) Release the I NVERT switch shaft by holding the 
shaft and pul l ing off the gray push button.  Rotate the shaft 
away from the hybrid IC.  

(4) I nsert a narrow blade screwdriver between the 
socket (near the l ip) and the mounting cl ip .  Careful ly 
twist the screwdriver unti l  the mounting clamp unlatches 
from the l ip. While holding a finger on the mounting clamp 
to keep it from springing into the air, unlatch the other l ip  
on the same side. Remove the mounting clamp. 

(5) Lift out the hybrid I C. 

(6) Replace the hybrid IC as follows : 

(a) Note the index key on the hybrid I C  and the 
socket, then set the Ie into the socket. 

(b) Hook one end of the mounting clamp over 
two of the l ips on one end of the socket; hold this end of 
the clamp so it doesn't spring off the socket. Push the 
other end of the clamp down until it hooks over the other 
two l ips. 

(c) Return to step (3) above and continue the re
placement in reverse order of remova l .  



AIR FORCE T033A1·13-496·1 
NAVELEX 0969·LP·170-OO10 

Maintenance I nstructions 

MOUNTING � CLAMP 

HYBRI D  
IC 

Figure 5·12. Hybrid IC removal. 

r. VOLTS/DIV Attenuator Disassembly (Figure 5-13). 
( 1 ) Remove the vertical module. 

(2)  Remove the VAR knob and shaft by l oosening 
the shaft coupl ing set screw at the V A R  potentiometer with 
a 0.050 inch hex wrench. 

(3) Remove the VOL TS/D I V  knob with skirt and 
shaft by pul l ing it  away from the module. 

(4) Remove the vertical POS ITION knob with shaft 
(see h. above).  

(5) Remove the attenuator shield by removing its 
four holding screws. 

(6) Remove the small grounding bracket at the front 
right part of the attenuator assembly by removing the nut 
just above the BNC connector and the screw under the 
front r ight corner of the assembly. 

(7 )  Unsolder the resistor and adjustable capacitor tab 
from the BNC center conductor. 

(8) Remove the BNC connector by unscrewing the 
large nut and pul l ing the connector out through the front 
panel. 

(9) Unplug the multiconductor connector from the 
Vertical Board ( located near the rear of the attenuator). 

( 1 0) Remove the long, narrow shield on the soldered 
side of the Vertical Board. 

( 1 1 )  Unsolder the one pin connection under  the 
shield removed in ( 1 0) above. 

( 1 2) Remove the remaining three screws holding the 
attenuator assembly to the chassis (one located on the 
soldered side of the Vertical Board near the top front 
corner; the other two are located on the chassis under the 
attenuator) .  

( 1 3) Careful ly remove the attenuator assembly. 
Watch the 4 pins unplug near the pin u nsoldered i n  ( 1 1 )  
above. 
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A. ATTENUATOR CAM AND BEARING SECTIONS 

B. ATTENUATOR CONTACT ASSEMBLIES 

CONTACT 
RETAINER 

Figure 5-13. VOL TS/DIV attenuator dissassembly. 
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( 1 4) Pull off the AC-GN D-DC lever (may need to be 
very carefully pried away from the cam assembly with a 
smal l ,  thin blade screwdriver) .  

( 1 5) Remove the three screws holding the cam 
bearing sections to the ci rcu it board. Then l i ft the cam 
out of the assembly. 

( 1 6) Remove the three screws holding the contact re
tainer to the circuit board. Being careful that the two 
switch contact assemblies (wipers) d o  not fal l  out, or other
wise get damaged, l ift the retai ner out of the assembly. If 
the contact assemblies stay in the switch, l i ft them out. I f  
they stick to the retai ner, careful ly pull  them off. 

If the contact assemblies are not to be immediately 
reinstalled, put them in a protective container to 
prevent damage or contamination. 

( 1 7) The switch contact pads on the circui t  board can 
be cleaned with an eraser (penci l type) and isopropyl 
alcohol. 

( 1 8) The cam can be removed from the end bearing 
sections by pul l ing them out of the section with a twist. 

( 1 9) Reassemble the switch as fol lows: 

(a) I nstal l  the contact assemblies on the contact 
retai ner as shown in F igure 5- 1 3B. I nstal l  these parts in the 
attenuator assembly. Be sure the plastic a l ignment posts on 
the contact retainer are properly inserted in the circuit 
board. I nsta l l  the three contact retainer screws, but don't 
fully tighten them. Very carefully push the end contact 
assembly down to its pad and check the al i gnment. Move 
the contact retainer to al ign the contact assembly and pad, 
then tighten the three contact retainer screws. 

(b) I nstal l  each of the two cams in an end bearing 
section. Set the notched detent end of the cam on the sec
tion, then push it i nto the bearing until it seats (the cam 
may need to be rotated to get the detent notches past the 
detent rol lers) . 

NOTE 

If new cam parts are being installed or the 
cam has been washed, very lightly lubricate 
the detent notches and cam ends with sili
cone grease. 
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W A R N I N G ' 
Handle silicone grease with care as it can 
cause skin or eye irritation. Wash hands 
throughly after use. 

(c) Assemble the cam and three bearing sections so 
the attaching nuts are facing downward. Hold these parts 
together and set them i nto the attenuator assembly with 
the attaching nuts toward the ci rcuit board. Instal l  the 
three cam bearing section screws. 

(d) Return to step ( 1 4) above and continue the 
reassembly in reverse order of disassembly. 

s. Probe D isassembly and Repair .  

( 1 )  BNC Connector_ The BNC connector on the 
P6 1 0 1  probe is removed and replaced as shown i n  
F igure 5- 14.  

(2)  Compensation Box. To remove the compen
sation box and B NC connector section of the P61 04 probe, 
grasp the retainer cover next to the compensation box with 
one hand. Then grasp the probe connector adjacent to the 
retainer cover with the other hand and pull the pieces apart. 
To reinsta l l  the two parts, just push them together. 

(3)  Probe Head. The probe head on e ither the P6 1 0 1  
o r  P6 1 04 probes can be removed by holding the probe head 
and the cable connector and pu l l ing them apart. 

(4) Probe Cable. By performi ng step (3 ) and either 
( 1 )  or (2) above, the probe cable can be separated into one 
piece . 
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COAXIAL CABLE END INTO CABLE 
CONNECTOR. 

Figure 5-14. Probe BNC connector removal and replacement. 

t. Light-Emitting Diode (LED) Replacement 
(F igure 5-1 5) . 

NOTE 

When unplugging the LED connectors, note 
which wire color is connected to the L ED 

cathode. The LED shouldn't be damaged if 
reverse connected, but it won't light. 

( 1 )  Remove the LED from the front panel by push ing 
it out of the panel from the front. 

(2) Unplug the LED connector. 

(3) Reinstal l  the L E D  in reverse order. 
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u. Push Button, Shaft Extension, and Shaft Extension 
Adapter Removal and Replacement. 

( 1 ) To remove the small gray buttons on push button 
switches, hold the switch shaft and pul l  the button off. To 
replace them, hold the shaft and push the button on.  

CATHODE 

LEAD SIDE 

I 
LARGE 
CONTACT 

Figure 5-15.  Light-emitting diode (LED) lead identification. 



(2) To remove a shaft extension or its adapter, very 
carefu lly pry the connecting joint apart and pul l  the ex
tension or adapters away from its connecting part. 

5-6. CALIBRATI ON .  The fol lowing i nstructions con
tai n  complete adjustment procedures for the instrument. 
When completed, the i nstrument should meet its original 
performance characteristics. The procedures are i ntended 
to be done in the sequence l i sted. Test equ ipment needed 
for the procedures is l isted in Table 2- 1 .  Whenever one pro
cedural step interacts with another, an I nteraction Note is 
provided. 

a. Preliminary Calibration Set-Up Procedure: 
( 1 ) Remove the top cabinet. 

WA R N I N G  I 
To prevent electrical shock with the cabinet 
removed, do not touch exposed connections 
or components when the instrument is turned 
on, or connected to a power source. 

(2)  Turn on the instrument and a l low at least five 
minutes warm-up. 

NOTE 

Instrument must be calibrated in an ambient o 0 
( 8

0 
temperature between +20 and +30 C +6 
to +86

0 
F) to meet performance characteristics. 

(3) Preset front panel controls as fol lows (set both 
vertical channels and horizontal sweeps the same unless 
otherwise indicated ) :  
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VO LTS/D IV .5 ( 1 X  window) 
VAR 
AC-GND-DC 
POSITION ( Vertica l )  
VERT MODE 

Ful ly  clockwise ( i n  detent) 
DC 

20 MHz BW 
I N V E RT 

Midrange 
CH 1 
I n  (off) 
Out (off) 

SCALE I LLUM 

HO R I Z  D ISPLAY 
T R I G  MODE 
COUPLING 
SOU R CE 

Ful ly counterclockwise 
A 
AUTO 
AC 
NORM 

S LOPE OUT + 
.5 � A AND B T I ME/D I V  

VAR 
D E LAY TIME POS 
POSITION ( Horizontal ) 
A T R I G G E R  HOLDOFF 
X10 MAG 

Fully clockwise ( in detent) 
0.0 
Midrange 
N O R M  ( i n  detent) 
Out (off) 

(4) Do not preset ASTIG and T R ACE R OTATION.  
They wi l l  be  adjusted later. 

(5) Throughout the procedure I NT E N, FOCUS, and 
LEV E L  may be adjusted as necessary to obtain a visible, 
wel l  def ined, and stable display. Occassional ly ,  these con
trols may be set by a procedural step. 

b. +32 Volt Power Supply (F igure 5-16). 
( 1 ) Connect a d igital voltmeter between +32 test 

point and G N D. 

(2) Adjust +32 V ADJ, R 736 for a +32.0 voltage 
reading. 

(3) Disconnect the voltmeter. 

c. Crt Bias ( Figures 5·1 7 and 5·18). 
( 1 )  Set A AND B TI ME/D I V  to X-Yo 

( 2 )  Connect a digital voltmeter between TP526 and 
GND.  

(3 )  Set I NTEN for about +20 volts (within 0.5 volt) 
voltage reading. 
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+32 ADJ 
R736 

+32 V 
TEST POINT 

F igure 5-16. +32 volt test point and adjustment location. 

(4 ) Disconnect the voltmeter. 

(5) Adjust FOCUS and ASTIG for a wel l  defined 
spot (if spot is not visible, adjust CRT B I AS, R532 until 
it is; then adjust FOCUS and AST I G ) .  

( 6 )  Adjust C R T  B I AS, R 532 until the spot is just 
visible. 

d.  Z-Axis Compensation (Figure 5-1 7) . 

( 1 )  Set A T I M E/D I V  to .5 J,Ls. 

L E FT 
REAR 

Figure 5-1 7. Crt and Z-Axis test point and adjustment locations. 
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(2) Set I NTEN for a low intensity display. 

(3) Connect a test osci l loscope between TP527 and 
GND with a l OX probe. Set test osc i l loscope TIME/DIV 
for  2 J,LS, adjust for  a four d ivision, positive going pulse dis
play, and reset test osci l loscope T I M E/D I V  to 1 J.LS. 

NOTE 

A high voltage oscillator signal will be 
visible, but should be ignored when 
making the adjustment in the next step. 

(4) Adjust C51 5  and C51 6 for the squarest front 
corner on the displayed pulse. 

(5) Disconnect the test osci l l oscope. 

e. V-Axis Alignment ( Figure 5-1 8) .  

( 1 )  Set A AND B T I M E/D I V  t o  1 ms and CH 1 AC
GND-DC to GND.  

. (2 )  Vertical ly position the display to  the center hori
zontal graticu le l i ne. 

(3) Adjust TRACE R OTATI ON to a l ign the trace 
with the center horizontal graticule l ine. 

(4) Set CH 1 AC-GN D-DC to DC. 

(5) Connect a time mark generator to CH 1 input 
through a 50 ohm BNC cable and 50 ohm termi nation. Set 
the generator for one mi l l isecond time marks. 

(6) Set CH 1 VOL TS/DI V  for a d isplay of greater 
than 8 d ivisions. Adjust vertical POSITION to place base
l ine of display below the bottom graticule l ine. 

(7) Set A AND B T I M E/DIV,  its associated VAR 
control ,  and horizontal POS ITION for exactly one time 
mark per d ivision. 

(8) Adjust V AX IS, R573 to al ign the center time 
mark with the center vertical graticule l ine. 

INTERACTION NOTE 

This adjustment may affect the TRACE ROTA TlON 
adjustment. Position the display baseline to the 
center horizontal graticule line and recheck display 
alignment. If TRACE RO TA TlON needs readjust
ment, alternate between it and the Y-AXIS adjust
ments until no further adjustment is needed. 
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FRONT � 
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Figure 5-18. Crt and Calibration test point and adjustment locations. 

(9) Continue to the next procedure. 

f. Geometry (Figure 5-18). 
( 1 )  Readjust T I M E/D I V  VAR and horizontal POSI

TION for one t ime mark per divis ion. 

(2) Adjust G EOM, R572 for minimum bowing of 
time marks. 

INTERACTION NOTE 

This adjustment may affect Y-Axis Alignment and 
TRACE ROTA TlON. Repeat Y-Axis Alignment, 
TRACE ROTA TlON, and Geometry adjustments 
until the best alignment of all is reached. 

(3) Reset T I M E/D I V  VAR ful ly  clockwise in  its 
detent. 

(4) Disconnect the time mark generator. 

g. Cal ibrator ( F igure 5-18) .  
( 1 ) Connect a d igita l  voltmeter to  the  CALIB RATO R 

outP'Jt. 

(2) Connect a shorting jumper between TP376 and 
TP386 (a smal l  a l l igator c l ip works nicely) .  

(3) Adjust CAL AMPL, R386 for a 1 .00 volt reading. 

(4) Remove the shorti ng jumper from TP376 and 
TP386. 

(5) Disconnect the voltmeter. 
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h. Dc Balance (F igure 5·1 9). 
( 1 )  Set CH 1 and CH 2 VOL TS/D I V  to 5 m (1 X 

window) and A A N D  B T I M E/D I V  to .2 ms. 

(2) Adjust CH 1 vertical POSITION to vertical ly  
center the trace. 

(3) Adjust R4 1 34 for no trace shift when switching 
CH 1 VOL TS/DIV between 5 m and 1 0  m. 

(4) Set V E RT MODE to CH 2. 

(5) Adjust CH 2 vertical POSITION to vertica l ly  
center the trace. 

(6) Adjust R4234 for no trace shift when switching 
CH 2 VOLTS/D I V  between 5 m and 1 0  m. 

i . Vertical Gain (F igure 5·1 9). 
( 1 ) Set CH 1 and CH 2 VOL TS/DIV to 5 m (1 X 

window) and V E RT MODE to CH 1 .  

(2) Connect a cal ibration generator (select STD 
OUTPUT) to CH 1 i nput through an u nterminated 50 
ohm BNC cable. Set the generator for a 20 mi l l ivolt 
output. 

(3) Adjust R4443 for a 4 division d isplay. 

(4) Set VERT MOD E to CH 2. 

(5) Move the cal ibration generator output from CH 1 
input to CH 2 input. 

(6) Adjust R4272 for a 4 division display. 

(7) Continue to the next procedure. 

j .  Channel 2 Low Frequency Compensation 
( Figure 5·19). 

( 1 ) Set square wave generator (same as cal ibration 
generator, i f  using PG 506) for a 1 k i lohertz, H I G H  AMPL 

OUTPUT. 

(2) Disconnect the square wave generator output 
from CH 2 and reconnect it to CH 2 through a l OX at· 
tenuator, 50 ohm termination, and an input RC normal
izer. Set the generator for a 5 division display. During 
adjustments, mainta in  a 5 d ivision d isplay. 

NOTE 

Use a low capacitance tuning tool when 
making compensation adjustments. 

(3) Adjust C4201 for the best flat top waveform. 
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SIDE 

@ 
C4342 

R41 67 
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C4101 

R41 06 

R4134 

R4173 

R4234 

n ... -t- C4201 

FRONT OF ...liJ.... 
R4267 

THROUGH HOLE 
I N  TOP OF SHIELD 

C4208 

INSTRUMENT ...". 

Figure 5-19. Vertical adjustment locations. 

(4) Set CH 2 VO L TS/DIV to 50 m and reset gene
rator for a 5 d ivision display. 

(5) Adjust C4208 for the best flat top, and C4207 for 
the best front corner on the waveform. Alternately readjust 
both capacitors for the best overall waveform response. 

(6) Set CH 2 VOL TS/D I V  to .5, remove the l OX at
tenuator, and reset the generator for a 5 division d isplay. 

(7)  Adjust C4205 for the best flat top, and C4204 
for the best front corner on the waveform. Alternately 
readjust both capacitors for the best overal l  waveform 
response. 

(8) Continue to the next procedure. 

k.  Channel l Low Frequency Compensation ( F igure 
5-1 9) .  

( 1 ) Set V E R T  MODE to  CH 1 .  
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(2) Remove the square wave generator output from 
CH 2 input and reconnect it to CH 1 through a 50 ohm 
BNC cable, l OX attenuator, 50 ohm termination, and an 
input RC normal izer. 

(3) Set the generator output for a 5 d ivision display. 
During adjustments, maintain a 5 d ivis ion display. 

NOTE 

Use a low capacitance tuning tool when 
making compensation adjustments. 

(4) Adjust C4 1 01 for the best flat top waveform. 

(5 )  Set CH 1 V O L  TS/D I V  to 50 m and readjust the 
generator for a 5 division d isplay. 

(6) Adjust C41 08 for the best flat top, and C4 1 07 
for the best front corner on the waveform. Alternately re
adjust both capacitors for the best overa l l  waveform 
response. 



(7 )  Set CH 1 VO L TS/DIV to .5, remove the l OX 
attenuator, and readjust the generator for a 5 division 
display. 

(8) Adjust C4 1 05 for the best f lat top, and C41 04 
for the best front corner on the waveform. Alternately re
adjust both capacitors for the best overa l l  waveform 
response. 

(9) Continue to the next procedure. 

I. High-Frequency Compensation (Figure 5-19)_ 
( 1 )  Move the output of the square wave generator to 

its positive going, FAST R ISE OUTPUT. 

(2) Set CH 2 VO LTS/D I V  to 5 m and VERT MODE 
to CH 2. 

(3) Disconnect the square wave generator output 
from the CH 1 i n put, remove the input RC normal izer, i n
stall the l OX attenuator between the BNC cable and termi
nator, and connect the generator output to CH 2. Set the 
generator output to 1 k i lohertz and adjust for a 5 d ivision 
display.  During adjustments, mainta in  a 5 division display. 

(4) Adjust R4406 for the best flat top on the wave
form. 

(5) Set T I M E/D I V  to 20 J.l-S. 

(6) Set generator to 1 0  k i lohertz and adjust for a 
5 d ivision d isplay . 

(7)  Adjust C4405 for the best flat top on the wave
form. 

(8) Set T I M E/DI V  to .1 J.l-s. 

(9) Set generator for 1 00 k i lohertz and adjust for a 
5 division display. 

( 1 0) Push in X l 0  MAG (on) .  

( 1 1 )  Adjust CH 2 vertica l POSITION so top of wave
form is on the center horizontal graticule l i ne.  

( 1 2) Adjust R44 10,  C441 0, C4342, C44 1 2, C4447, 
and R4447 for the best front corner of the waveform. Total 
aberrations should not exceed ±3% or 3% peak to peak 
(+0. 1 5  division, -0. 1 5  division, or 0. 1 5  division peak to 
peak) .  

( 1 3) Set CH 2 VOL TS/D IV to 20 m. 

( 1 4) Adjust generator for a 5 d ivision display. 

( 1 5) Adjust R4267 for the best front corner of the 
waveform. 
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( 1 6) Set CH 2 VO LTS/D IV to .5.  

( 1 7) Remove the l OX attenuator from the generator 
input to CH 2. 

( 1 8) Adjust R4206 for the best front corner of the 
waveform. 

( 1 9) Reinsta l l  the l OX attenuator in the CH 2 input. 
Set VOL TS/D IV to 5 m and TIME/D I V  to .05 J.l-S. Adjust 
for a 5 d iv is ion  display. Check rise time. If it is  greater than 
3.5 nanoseconds repeat steps (2) through ( 1 8) .  

(20) Move the generator output from CH 2 i nput to 
CH 1 input. 

(21 ) Set CH 1 VO L TS/DI V  to 5 m and VERT MODE 
to CH 1 .  

(22) Adjust CH 1 vertical POSITION so top of wave
form is on the center horizontal graticule l i ne .  

(23) Adjust C41 73, R41 73, C4 1 74,  and  R41 74 for 
the best transient response of the waveform. Total aber
rations should not exceed ±3% or 3% peak to peak (+0.1 5 
division, -0. 1 5  d ivision, or 0. 1 5  d ivision peak to peak) .  

INTERACTION NOTE 

If CH 1 reponse cannot be adjusted within 
requirements, very slightly touch up the ad-

justment in step (12) above. Then recheck the 
CH 2 response and rise time of both channels. 

(24) Set CH 1 VOL TS/D IV to 20 m and TIME/ 
D IV to . 1 J.l-S. 

(25) Adjust R41 67 for the best front corner of the 
waveform. 

(26) Set CH 1 VOL TS/DI V  to .5. 

(27) Remove the lOX attenuator from the CH 1 
input. 

(28) Adjust R41 06 for the best front corner of the 
waveform. 

(29) Disconnect the generator. 
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m. Trigger Hystersis and Slope Centering (Figure 5·20). 
( 1 ) Set controls as fol lows : 

VO LTS/D IV 
A AN D B TIME/D I V  
X 1 0  MAG 
V E RT MOD E 
A LEV E L  
A SOURCE 

5 m  
5 lIS 
Out (off) 
CH 2 
o 
CH 2 

(2) Connect a sine wave generator to CH 1 and CH 2 
through a 50 ohm BNC cable, 50 ohm terminator, and dual 
input coupler. Set the output for 50 ki lohertz and adjust 
for a 4 d ivision display. 

(3) Set R2245 at midrange. 

(4) Adjust R2249 so trace starts at the same point 
when switching A S LOPE between I N :  - and OUT: +. 

(5) Set CH 2 VOLTS/D IV to . 1 ,  A AND B TIME/ 
DIV to 50 lIS, and A S LOPE to OUT:+. 

TOP OF .A. 
INSTRUMENT T 

TRIGGER BOARD 
R IGHT SIDE 

REAR OF ..lII.... 
INSTRUMENT .."""".. 

R2183 

R2185 

R2245 

R2249 

Figure 5·20. Trigger hysteresis and slope centering adjustment locations. 
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NOTE 

When making the next adjustment, set CH 2 
VOL TS/DI V to . 1  for a 0.2 division signal 
and .2 for a 0. 1 division signal. 

(6) Adjust R2245 and A LEVEL so a stable display 
is obtained with a 0.2 division d isplay, but not with a 0 . 1  
d ivision display. 

NOTE 

If R2245 is set too sensitive, double triggering 
may occur at low frequencies. To desensitize 
R2245, adjust A LEVEL until the display just 
double triggers. Then slightly readjust R2245 
until the double triggering disappears. 

(7 )  Set CH 2 VOL TS/D IV to 5 m and A AND B 
T IME/D IV to 5 J.Ls. 

(8) Repeat step (4) above. 

(9) Set CH 2 VOL TS/D I V  to 20 m and adjust A 
LEV E L  for a stable display. 

. ( 1 0) Set controls as follows: 

VERT MODE 
H O R I Z  MODE 
B SOU RCE 
B LEV E L  
A A N D  B T IME/D I V  

( 1 1 )  Set R2 1 85 to midrange. 

CH 1 
B D LY'D 
CH 1 
o 
5 J.LS 

( 1 2) Adjust R21 83 so trace starts at the same point 
when switching B S LOPE between I N :  - and OUT: +. 

( 1 3) Set CH 1 VOL TS/D IV to . 1 ,  A AND B TIME/ 
D I V  to 50 J.LS, and B S LOPE to OUT:  +. 

NOTE 

When making the next adjustment, set CH 1 
VOL TS/DI V to . 1  for a 0.2 division display 
and .2 for a O. 1 division display. 

( 1 4) Adjust R21 85 and B LEV E L  so a stable display 
is obtained with a 0.2 division display, but not with a 0 . 1  
division display. 

NOTE 

If R2 185 is set too sensitive, double triggering 
may occur at low frequencies. To desensitize 
R2 185, adjust B L E VEL until the display just 
double triggers, then slightly readjust R2 185 
until the double triggering disappears. 



( 1 5) Set CH 1 VOL TS/DI V  to 5 m and A AND B 
T l M E/D IV to 5 1ls. 

( 1 6) Repeat step ( 1 2) above. 

( 1 7) Disconnect the generator. 

n. External Trigger Centering ( Figures 5-21 and 
5-22). 

( 1 )  Set controls as fol lows : 

CH 2 VOL TS/D I V  
V E R T  MODE 
HORIZ D ISPLAY 
A AND B T I M E/DI V  
A SOURCE 
B SOU RCE 

(3) Set A COUP L I N G  to AC. 

5 m  
CH 2 
A 
5 1ls 
E XT 
EXT 

(4) Adjust A L EV E L  for a stable d isplay. 

(5) Set A COUPLING to DC. 

(6) Adjust T R I G G E R  LEV E L  CENTE R I N G  A, 
R27 1 5  for a stable display. 

INTERACTION NOTE 

A LEVEL and R2715 may interact with each 
other; therefore, repeat steps (3) through (6) 
until no further adjustment of R2715 is 
needed. 

SG503 0R 
EQUIVALENT 

SINE·WAVE 
GENERATOR 
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(7 )  Set H O R I Z  D ISPLAY to B D LY'D. 

(8) Set B COUPLING to AC. 

(9) Adjust B LEVE L for a stable display. 

( 1 0) Set B COUP L I N G  to DC. 

( 1 1 )  Adjust T R I G G E R  LEV E L  CENTE R I N G  B, 
R261 5 for a stable display. 

INTERACTION NOTE 

B LEVEL and R2615 may interact with each 
other; therefore, repeat steps (3) through (6) 
until no further adjustment of R2615 is 
needed. 

( 1 2) Disconnect the sine wave generator. 

o. Sweep Start-Stop (F igure 5-23). 

( 1 ) Set controls as fol lows : 

V E RT MODE 
CH 1 VOL TS/D IV 
A TIM E/D IV 
B T I M E/D I V  
H O R IZ D I SPLAY 
A SOU RCE 
B SOU RCE 

COUPLI NG 

CH 1 
.5  
1 ms 
5 1ls 
A I NTEN 
N O R M  
STARTS AFTE R 

D E LAY 
AC 

�����������������G�R TO BNC CT-3 

50 .0 
TERMINATION 

50 .0 CABLES 

Figure 5-2 1 .  External trigger centering setup. 

MALE 
ADAPTER 

GR TO BNC 
FEMALE 

ADAPTE R 
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II I-P i l i  : q l r ill \ \ "" 
I I " �IIII I '  I 

• F RONT 
OF 

INSTR UMENT 

MAG REG X10 GAIN X1 GAIN 
R2932 R2925 R2923 

TOP VIEW 
OF 

R IGHT SIDE 

F igure 5-22. Trigger and horizontal adjustment locations. 

(2) Connect a time mark generator to the CH 1 i nput 
through a 50 ohm BNC cable and 50 ohm terminator. Set 
the generator for 1 mi l l isecond time marks. 

(3) Set D E LAY TIME POS to 1 .00. 

(4) Adjust R2782 so the second time mark is in
tensified. 

(5) Set D E LAY T I M E  POS to 9.00. 

(6) Adjust R2748 so the tenth time mark is 
intensified. 

INTERACTION NOTE 

R2782 and R2748 may interact with each 
other; therefore, repeat steps (3) through 
(6) until no further adjustment is needed. 

(7)  Set H O R I Z  D ISPLAY to B D LY' D and hori· 
zontal ly posit ion the start of sweep with in the graticule 
area . 

(8) Set D E LAY T I M E  POS to 1 .00. 

(9) Very s l ightly adjust R2782 unti l the time mark 
starts at the beginning of the sweep. 

5-52 

( 1 0) Set DE LAY TIME POS to 9.00. 

( 1 1 )  Very slightly adjust R2748 unti l the time mark 
starts at the beginning of the sweep. 

INTERACTION NOTE 

R2782 and R2748 may interact with each 
other; therefore, repeat steps (8) through 
(1 1) until no further adjustment is needed. 

( 1 2) Set DE LAY TIME POS to 0.0. 

( 1 3) Continue to the next procedure. 

p. Horizontal Gain (F igure 5-22). 
( 1 )  Set H O R I Z  D I SPLAY to A. 

(2)  Adjust Xl GAl N, R2923 until the 1 st and 1 1 th 
t ime marks are exactly al igned with a graticule l ine. There 
should be one time mark per d ivision within 0.25 minor 
divisions. 

(3) Set X l 0  MAG to In (on) .  

(4) Set t ime mark generator for . 1  ms time marks. 



(5) Adjust X 1 0  GAIN,  R 2925 for one time mark per 
division. 

(6) Continue to the next procedure. 

q. Magnifier Registration ( Figure 5·22). 
( 1 ) Set X 1 0  MAG to In (on). 

(2) Adjust horizontal POSITION until  the sweep 
starts at the center vertical graticule l ine. 

(3) Set X 1 0  MAG to Out (off). 

(4) Adjust MAG R EG, R2932 until the sweep starts 
at the center vertical graticule l ine. 

INTERACTION NOTE 

R2932 and horizontal POSITION may interact; 
therefore, repeat steps (1) through (4) until no 
further adjustment of R2932 is needed. 

0-- C2784 

RIGHT SIDE VIEW 
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(5) Continue to the next procedure. 

r. B Sweep Timing (F igure 5·23). 
( 1 ) Set controls as follows : 

X1 0  MAG 
A AND B T I M E/DIV 
HOR IZ D ISPLAY 

Out (off) 
1 ms 
B D LY'D 

(2)  Set time mark generator for one mi l l isecond 
time marks. 

(3) Set horizontal POSITION to al ign the first time 
mark with the left vertical graticule l ine. 

(4) Adjust R 2682 for one time mark per division. 

(5) Continue to the next procedure. 

TOP OF .... 
INSTRUMENT � 

A AND B 
TIME/DIV 
SWITCH 

C2684 

REAR OF 
I NSTRUMENT 

Figure 5-23. Sweep adjustment locations. 
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s . .  5 ps Timing (Figure 5-23). 

( 1 )  Set A T I ME/D I V  to .5 ps and HOR l l  D ISPLAY 
to A. 

(2) Set time mark generator for 0.5 microsecond 
time marks. 

(3) Adjust C2784 for one t ime mark per d ivision . 

(4) Set HOR l l  D ISPLAY to B D L  Y'D. 

(5) Set D E LAY TI M E  POS to 1 .00, then rotate it 
toward 0.0 unti l  there is one t ime mark per division and a 
time mark is a l igned with the left vertical graticule l i ne.  

(6) Adjust R2684 for one time mark per division. 

(7)  Set B T IME/D I V  to .05 ps and D E LAY T I M E  
POS to 1 .00 

(8) Adjust horizontal POSITION and al ign the time 
mark with the center vertical graticule l i ne. 

(9) Set D E LAY T I M E  POS to 9.00. 

( 1 0) Very sl ightly adjust R2784 so the t ime mark 
al igns with the center vertical graticule l ine. 
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INTERACTION NOTE 

R2784 and R2684 may interact; therefore, repeat 
this procedure until no further adjustment is needed. 

( 1 1 )  Set DE LAY T I M E  POS to 0.0. 

( 1 2) Continue to the next procedure. 

t. 5 ns Timing (F igure 5-24). 

( 1 )  Set controls as fol lows: 

H O R l l  D I SPLAY 
A AND B T I M E/D I V  
X l 0  MAG 

A 
.05 ps 
I n  (on) 

(2) Set time mark generator for 10 nanosecond t ime 
marks. 

(3) Adjust C232 and C272 for one time mark per 
two divisions. 

INTERACTION NOTE 

The adjustment screws for C232 and C272 should 
be adjusted to about the same height; otherwise, 
horizontal linearity may be degrated. 

(4) Check the beginn ing and end of the .05 micro
second sweep using step 1 9  in Table 5-1 and excluding 
the fi rst and last 40 nanoseconds of the sweep. If neces
sary, sl ightly readjust C232 and C272 for one t ime mark 
per two divisions. 

(5) Disconnect the generator. 

u. X Gain (Figure 5-22).  

( 1 )  Set controls as follows : 

CH 1 VOL TS/D I V  
V E RT MODE 
A AND B T I M E/D I V  
X l 0  MAG 

5 m  
CH 2 
X-Y 
Out (off) 

(2) Connect a cal ibration generator STD AMPL 
OUTPUT to the CH 1 input through a 50 ohm BNC cable. 
Set the generator for a 50 mi l l i volt output. 

(3) Adjust X GAI N ,  R29 1 6  for a 1 0  divis ion (hori
zontal) d isplay. 

(4) Disconnect the generator. 
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Figure 5-24. 5 nanosecond timing adjustment locations. 
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SECTION VI 

DIAGRAMS 

6-1 .  INTRODUCTION. This section contains dia
grams and associated data for maintaining the i nstrument. 
I ncluded are front and rear panel control ,  connector, and 
indicator layouts; schematic diagrams with voltages and 
waveforms, and circuit board layouts with grid chart com
ponent locators. 

6-2. AR RANGEMENT. 

a. Schematic Diagrams_ Schematic diagrams are drawn to 
group circuit functions; therefore, any one diagram may in
clude portions of any number of circuit boards or assem
blies. To aid in tracing circuits from one diagram to an
other, each diagram is identified with a name and a number 
in  a diamond shaped box. Circuits going from one diagram 
to another identify the destination component and desti
nation diagram number. 

b. Symbols and Reference Designators. 
( 1 ) Electrical components shown on the diagrams are -

i n  the following units unless noted otherwise. 

Capacitors 

Resistors 

Values one or greater are in pico
farads (pF) .  

Values less than one are in  micro
farads (J,LF ) .  

Ohms (n). 
(2) Symbols used on the diagrams are based on ANSI 

Standard Y32.2-1 975. 

(3) Logic symbology is based on ANSI Y32. 14- 1 973 
in terms of positive logic. Logic symbols depict the logic 
function performed and may differ from the manufac
turer's data. 

(4) Table 6-1 is a partial l isting of prefix letters used 
as reference designators. These are used to identify com
ponents or assemblies on the diagrams. A complete l isting 
is contained in M I L  STD 1 6  and also in  the ANSI standard 
referenced in (2) above. 

Table 6-1 _  Reference Designators 

REFERENCE R E F E R ENCE 
DESIGNATOR DESCRIPTION DESIGNATOR DESCR IPTION 

A Assembly, separable or repairable L R  I nductor/resistor combination 
(circuit  board, etc.) 

AT Attenuator, f ixed or variable M Meter 

B Motor P Connector, movable portion 
BT Battery Q Transistor or s i licone-controlled rectifier 

C Capacitor, fixed or variable R Resistor, fixed or variable 
CB Circuit breaker R T  Thermistor 
C R  Diode, signal o r  rectifier S Switch 
D L  Delay l ine T Transformer 
OS Indicating device ( lamp) TC Thermocouple 
E Spark Gap TP Test point 
F Fuse U Assembly. inseparable or nonrepairable ( in-

tegrated circuit, etc.) 
F L  Fi lter V Electron tube 
H Heat dissipating device (heat sink, V R  Voltage regulator (zener diode, etc. )  

heat radiator, etc. ) 
H R  Heater Y Crystal 
HY Hybrid circuit Z Phase sh ifter 
J Connector, stationary portion 
K Relay 
L I nductor, fixed or variable 
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(5) An explanation of the symbols used on the dia
grams is shown in Figure 6-1 . 

6-3. WAVE FORMS AND VO LTAG E TEST 
CONDITIONS. 

a. Waveform Conditions. The following test setup is 
used for al l  waveforms. except as noted. Th is uniform 
setup simplifies troubleshooting. The test oscil loscope 
trigger setup al lows time comparison (horizontal ly)  be
tween the waveforms. Use an AN/USM-425(V) 1 .  
Tektronix 465M. or  equivalent for waveforms. 

( 1 )  I nstrument Setup. 
(a) Connect a P61 04 Probe ( 1 0X) to CH 1 input 

and the probe tip to the CAL I B RATOR .  

(b) Set the instrument controls a s  fol lows : 

VOLTS/D IV (both) 
AC-GND-DC (both) 
VERT MODE 
HORIZ D ISPLAY 
SOU RCE (both) 
SLOPE (both) 
A TIME/D IV 
B TIME/D IV 
LEVEL (both) 

(2) Test Oscil loscope Setup. 

.2 
DC 
CH 1 
M I X E D  
CH 1 
OUT: + 
.2 ms 
50 }.IS 
For a stable mixed 

display 

(a) Connect a 50 ohm unterminated BNC cable 
between the A EXT Trigger input of the test oscilloscope 
and the +A GATE of the osc i l loscope under test. 
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(b) Set the test osci l loscope controls as follows: 

A COUPLING 
A SLOPE 
A SOU RCE 
V E RT MODE 
CH 1 AC-GN D-DC 
A LEV E L  

D C  
OUT: + 
EXT 7 1 0 
CH 1 
DC 
Adjust so T R I G  

R EADY indicator is 
l i t. Push T R I G  VIEW 
to verify triggering on 
the positive slope. 

b. Voltage Conditions. The voltages were taken between 
the indicated test point and chassis ground using a 
Tektronix OM 501 digital multimeter. Any change from the 
following setup may change some of the indicated voltages. 
Set controls as fol lows (where controls are duplicated. set 
both controls the same) :  

VOLTS/D IV 
AC-GND-DC 
POSITION (Vertica l )  
V E RT MODE 
DE LAY TIME POS 
HORIZ DISPLAY 
TlME/DIV 
POSITION ( Horizonta l )  
I NTEN 
FOCUS 
SCALE I LLUM 
TRIG MODE 
COUPLING 
SOU RCE 
SLOPE 
LEV E L  

NOTE 

5 m  
G N D  
Midrange 
CH 2 
5.00 
A 
1 ms 
Midrange 
Ful ly counterclockwise 
Ful ly counterclockwise 
M idrange 
N O R M  
AC 
CH 1 
+ 
Midrange 

These settings place the instrument in a 
quiscent operating state for making dc 
voltage measurements. 
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A I R  FORCE T033A1·13-496-1 
NAVE LEX 0969·LP·170..()(}1 0  

Diagrams 

CAM SWITCH CLOSUR E  CHART 

_____ INTE RNAL SCREWDRIVER ADJUSTMENT 

____ TEST VOLTAGE 
-

PLUG TO E. C. BOARD 

PI') ------- PANE L  ADJUSTMENT 

�� � ---+ 1 1" 
I nRIS .----------�I o:J ')OIC PLUG I NDEX 

-
1
'2." �l!J� MODI F IED COMPONENT-SEE PARTS LIST 

R E F E R  TO WAVE FORM 

.--- REFER TO DIAGRAM NUMBER ..... --=_=_---. TO 0 1 ,..<;, � 
R I �  __ 

--
��--------=:=� SEL VALUE SELECTED AT FACTORY 

O !tEL.... 
P

ll......... J I............ COAXIAL CONNECTOR 

) J i l  
T P I �  �---�@9 9@ , VERT OUT t- PANEL CONNECTOR 

...... �/VIr---'(-;;;;;;I;;;;;;O.;;;;;;$:;;...) ____ � ____ -+t. � � ____ ASSEMBLY NUMBER Q I 4 _____ -------- ____ BOARD NAME 
---------- _____ ETCHED CIRCUIT BOARD OUTLINED I N  

.................. __ ...... V.ER.T.IC.A.L.&.O.A.R.D .. � .--__________ BLACK 

VERT I C A L  A'''-- SCHEMATIC NAME AND NUMBER 
AM P L I F I E R  � 

Figure 6·1 . Schematic symbols. 
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NOTE : CALLOUT NUMBERS ARE 
USED WITH TABLE 4-2 
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41 42 

AI R FORCE T033A 1 - 1 3-496-1 

NAVE LEX 0969-LP-1 70-00 1 0  

Diagrams 
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FO-' (Frond. Front and rear panel controls, connectors, and indicators. 
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Diagrams-465M 

H 

� � 

I 

A. PARTIAL AS VERTICAL BOARD. 

C KT G R I D  CKT G R I D  C KT 
NO LOC NO LOC NO 

C4125 31  C R4224 41 R4125 
C4129 21  L4128 2H R4126 
C4225 4H L4228 4H R4127 
C4292 41 04124 2H R4192 
C R4 1 24 21  04224 4H R4225 

@ 

.J K 

, 

2 

3 

4 

5 

2237-73 

G R I D  C KT G R I D  
LOC NO LOC 

21 R4226 41 
2H R4227 4H 
2 1  R4292 41  
2 1  
4H 

A B 

, 

2 

3 

B. Al CAM SWITCH I NG BOAR D  (TOP). 

C KT G R I D  C KT G R I D  CKT G R I D  
N O  LOC N O  LOC NO LOC 

C4160 3B C41 67 3B C41 68 3B 
C4162 3B C4168 3B R4102 2 E  

A B 

, 

2 
� C4102 

3 

C. Al CAM SWITC H I NG BOARD (BOTTOM).  

C KT G R I D  C KT � R I D  CKT G R I D  

N O  L OC  N O  I,.OC NO LOC 

C4102 2A R4161 2E R4164 20 

R4103 2A R4162 2D R4166 20 

FO-l ( Rear). Al /A3 Cam Switching, A2/A4 Attenuator, and AS Vertical circuit board layouts and component locators. 

c D E A B c 

, 

J ,, :  
:t�" ':: 7 -::-fr..o. _ ....... _ 

2 237-74 
D. A3 CAM SWITC H I NG BOARD (TOP ) .  

C KT G R I D  C KT G R I D  CKT G R I D  C K T  G R I D  C K T · 
CKT G R I D  C KT G R I D  NO LOC NO LOC NO LOC NO LOC NO 
N O  LOC NO LOC C4260 28 C4265 28 C4268 2A R4260 2B R42El 
R4160 3B R41 67 3A C4262 28 C4267 3A R4202 2E R4265 2B R42El 
R41 65 3B R4168 3B 

c D E A B c 

, 

2 

+---'---�----------------------------� i 
3 

2237-75 

E A3 CAM SW ITC H I NG BOARD ( BOTTOM ) .  

C K T  G R I D  CKT G R I D  CKT G R I D  CKT G R I D  
N O  LOC NO LOC NO LOC NO LOC 

C4202 2A R4203 2A R4262 2D R4266 2D 
C4266 3E R4261 2E R4264 2D R4269 2E 



B 

A R D  (TOP ) .  

R I D  C K T  G R I D  

OC NO LOC 

B C4168 3B 

B R41 02 2 E  

B 

A R D  (BOTTOM) .  

R I D  C KT G R I D  

OC NO LOC 

E R4164 20 

o R4166 2 0  

c D E 

2 2 3 7 ·74 

CKT G R I D  CKT G R I D  

NO LOC NO LOC 

R4160 3B R41 67 3A 

R4165 3B R4168 3B 

C D E 

2237-75 

A 

, 

2 

B 

. : ', , : r;: r ,-:-: � :-. � �r � 

, I 

c D E 

� =c.A..! 7J" . < � L _, """ � - -

I---+- ��""'g� .. r�;. �� '8 r----fl'\:::::H' ... 'I'-'� '-' - ;""-< "!'++' ir:::::1'jIf-___ -L----+ 
3 

D. A3 CAM SWITC H I N G  BOA R D  (TOP). 

CKT 

NO 

C4260 

C4262 

, 

G R I D  C KT G R I D  CKT 

LOC 

2B 

2B 

NO LOC N O  

C4265 2B C4268 

C4267 3A R4202 

A B 

@ @ 
(OOOO@ (b 

G R I D  C KT G R I D CKT G R I D  

LOC N O  LOC NO LOC 

2A R4260 2B R4267 3A 

2 E  R4265 2B R4268 2A 

c D 

2 W R4269 

-t---+--t--

@

------.. � � 

� N  !! 1--4--

3 

E A3 CAM SWITCHING BOARD ( BOTTOM ) .  

CKT 

NO 

G R I D  CKT 

LOC NO 

G R I D  CKT 

LOC N O  

G R I D  CKT 

LOC NO 

G R I D  

LOC 

C4202 2A R4203 2A R4262 20 R4266 20 

C4266 3E R4261 2 E  R4264 20 R4269 2E 

C 4 266 

2237-76 

E 

2 2 3 7 - 7 7  

A 

, 

2 

F. A2 ATTENUATOR BOARD. 

CKT G R I D  CKT G R I D  

N O  LOC NO LOC 

C4104 1 B  C41 1 0  1 B  

C41 05 1 B  R41 05 1 B  

C4107 1 B  R4106 1 B  

C4108 1 A  R4108 1 B  

C4109 1 A  R41 09 1 A  

A 

, 

2 

G. A4 ATTENUATOR BOA R D  

C KT G R I D  CKT G R I D  

C4204 1 B  C4208 1 A  

C4205 1 B  C4209 1 A  

C4207 1 B  C42 1 0  2 B  

B 

B 

CKT G R I D  

R4205 2B 

R4206 1 C  

R4208 2B 

c 

2 23 7 - 7 8  

c 

2 2 3 7-79 

C KT G R I D  

N O  LOC 

R4209 1 A  

[ 

[ 

[ 

[ 
i 
L 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

r 



I, 

Al CAM SWITCHING BOARD 
" A2 ATTENUATOR BOARD 
(IN CH 1 VERTICAL 
ATTENUATORJ 

A3 CAM SWITCHING BOARD 
S. A4 ATTENUATOR BOARD 
liN CH 2 VERTICAL 
ATTENUATORJ 

AS VERTICAL 
BOARD 

A12 GRATICULE 
ILLUMINATION 
BOARD {BEHIND 
FRONT PANEL 
UNDER CRT FACE 
PLATE I 

AS SWEEP 
BOARD 

All 
INTERFACE 
BOARD 

A7 
TRIGGER 
BOARD 

A10 B TIMING 
SWITCH BOARD 

A9 A TIMING 
SWITCH BOARD 

Refer to paragraph 6·3 for waveform and voltage test conditions. 

o 
50mV 0.5 ms 

o v  

-



�G 
�RD 

G 
�RD 

I -

CH l O R X 
I N P U T  J "l I O O  

I I MJl. 20p F I I 
R"l I O I 5 1 1 'H 

C"l l� 
0. 5-3 

• 

(SHP:N\ I N P U T  S W I TC H  
AC ) S4 1 0 0 A  

ii�Di� � � 

PART I A L  A I  

I 
I 
I 

RCl I02 I 
1 M 1_-' 

R4103 I 5 1 � 

CAM S W I TC H I N G BOARD 

(SH?:N\ I N PUT SW I TC H  
AC ) S<l2 00A 

�� � � 
I 
I 

CH 2 OR Y I 
I N PUT J4aOO R42DI I 

I--
I--
;... 
;... fe-f.'-r!. � • 

l-
;... 
;... 
l-
;... � � � • 

• • r. � l-
fe- te I--r. Ii I-

• � I--r. • l- I- re l- I-- 'e l- I- re l- I-- 'e 

• � -• • re -• 7 -• 
• • re -• r '-:-

I- -
e- --=-

l- e- -

I VOLTS/ DIV I (S H Ot'm't I N, 

S£lIOO B POS I T I O N )  

I-
I--
r. � r! 
I--
l-Ie 

I VOLTS/ D I V  I 
S "l 2 00 B 

I--
I-
7 

• 7 r 
I-
f-
f.". 

� � � 
I--Ie fi f-'-� 

(SHOWN I N� 
S mV 

POS I T I O N  
• 

e "i" -
-
.. ..::.. 
� • -

• 
• 
• 

I-
l-• Ie I-=-� 

R4 10.9 
6 8 0  

� � � 
;... fe-f.=. � � 

l-
I--Ie � r! 
I--
I-
f-:-

I I  

--
e 
.!. 
.!. ---:-

5 
1 0  

20 mV 
SO 

• I 
.2 
.5 V 

I 
2. 
5 

RCl l 2 2  
1 M  

+ 5 V 

R"l l 25 C"l 1 2 5  - 5VI 10 0. 1  

R4 1 23 .aD 
41'0K 

R"l 126 
20 

-5VI 

R4127 
20 

M 

L<:I t 2.8 

Q.q 1 2..q B � 
- 5 V, 

- 5V 

+ S V  

R 4 1 92 
1 0  

C H  I SIGNAL 
TO 

U4 1 6 0 - 1  
D I Ae!> 

� 

l:'C 4 1 92 
0. 1 

l:'C"l292 
D. I 

R"l292 
1 0  

-
5 VI 

- 5Va 

5 1  I I I M A 20pF I ��--1��·��--.. ----�� O-����--�I
I
--��----��------��----�-'----��----���----------��----��---'-'-----'��������� 

'* C4201 Y D. 5
-3 C Cl 2 02 R<l 202 I I I  .0 19 1 M  I

- .J  R4226 
20 

R<l203 ! 5 1 l 

PART I A L  A3 
CAM SW I T C H I N G  BOARD 

46 5M @ 

R4209 
680 

L<:I 228 

-5V2 Q42.2.q B 

R"l227 
20 

- S Va. 

PART I AL AS VERT I CA L  BOA R D  

N OTE:  

CH 2 S I GNAL 
TO 

U4 1 60-32 
D I A G 

� 

--• •  NOT USE D .  
SEE PARTS LIST FOR 
SEMICONDUCTOR TYPES. 

Figure FO-2 (Front). CH 1 and C H  2 Input •• It ...... 



Diagrams-465M 

A B C 

, 

1 3 

4 

5 

@ 

D E 

� 

I �  
e 

.��) �"�9) (�.v 

F 

� U ,-- '" 4 " ; 
II: 

�i' 

G 

I -

F igure FO-2 ( Rear). A5 Vertical circuit board layout and component locator. 

H I 

ti .� � 

.J K 

C KT G R I D  C KT 

NO LOC NO 

C4159 2G C R431 8  

C4173 31 CR4322 

C4174 3H C R4328 

C4175 31 
C41 91 2G J4287 

C4272 5G 

C4273 3H L4135 

C4275 5F L4237 

C4287 40 L4262 

C4288 5E L4264 

C4289 5E 

C431 6 48 P4 

C4327 5C P41 40 

C4333 58 P41 41 

C4335 58 P4225 

C4336 5A P4240 
C4342 3E 

C4359 4E 04282 
C4424 1 C  04288 

04316 
CR4284 5F 04326 
C R431 2 4A 04334 

2237-80 

G R I D  C KT G R I D  C KT G R I D  C KT G 

LOC NO LOC NO LOC NO LI 

48 04338 5C R4235 4H R4288 4m 

4A 04342 3F R4236 4H R4289 5 1  

5 8  04352 3F R4242 4J R4290 5 1  

04362 3E R4244 4H R4291 41 

50 I R4245 4H R43 1 2  4� 

R41 34 21  R4246 4H R4313 4� 

2H R4135 2H R4247 4H R43 1 4  4 1  

4H R41 36 2H R4254 4F R4317 4. 

4G R41 42 30 R4256 5 F  R4318 4. 

4G R4144 2 F  R4263 4G R4322 4. 

R41 45 2G R4271 4G R4323 3. 

50 R41 54 1 G  R4272 4F R4324 41 

2F R41 56 1 G  R4275 4F R4327 41 

1 J  R4159 2G R4267 1 F  R4328 4. 

1 F  R4163 2G R4280 4E R4333 5 1  

5F R41 71 3H R4281 4F R4334 51 

R41 73 31 R4282 4F R4335 51 

4E R41 74 3H R4283 4E R4336 5, 

40 R41 75 31 R4284 5E R4337 41 

48 R41 76 2F R4285 5 F  R4338 5� 

48 R41 77 4F R4286 4E R4340 -2 ! 

58 R4234 41 R4287 40 R4341 3 1  



H I K 

CKT G R I D  CKT G R I D  C KT G R I D  

N O  LOC NO LOC NO LOC 

C4159 2G C R4318 4B Q4338 5C 

C4173 31 C R4322 4A Q4342 3F 

C41 74 3H C R4328 5B Q4352 3F 

C41 75 31 Q4362 3E 

C41 9 1  2 G  J4287 50 

C4272 5G R4134 2 1  

C4273 3H L4135 2H R41 35 2 H  

C4275 5F L4237 4H R41 36 2 H  

C4287 40 L4262 4G R 4 1 42 30 

C4288 5E L4264 4G R41 44 2 F  

C4289 5 E  R4145 2G 

C4316 4B P4 50 R4154 1 G  

C4327 5C P4140 2F R4156 1 G  

C4333 5B P41 41 1 J  R41 59 2G 

C4335 5B P4225 1 F  R4163 2G 

C4336 5A P4240 5F R4171 3H 

C4342 3E R4173 31 

C4359 4E Q4282 4E R4174 3H 

C4424 1 C  Q4288 40 R4175 31 

Q43 1 6  4B R41 76 2 F  

C R 4284 5F Q4326 4B R4177 4F 

CR43 1 2  4A Q4334 5B R4234 41 
, 

2 237-80 

nt locator_ 

C KT G R I D  C K T  G R I D  

N O  LOC NO LOC 

R4235 4H R4288 40 

R4236 4H R4289 5 E  

R4242 4J R4290 5E 

R4244 4H R4291 40 

R4245 4H R4312 4A 

R4246 4H R43 1 3  4A 

R4247 4H R43 1 4  4B 

R4254 4F R431 7 4C 

R4256 5F R4318 4A 

R4263 4G R4322 4A 

R4271 4G R4323 3A 

· R4272 4F R4324 4B 

R4275 4F R4327 4C 

R4267 1 F  R4328 4A 

R4280 4E R4333 5B 

R4281 4F R4334 5B 

R4282 4F R4335 5B 

R4283 4E R4336 5A 

R4284 5E R4337 4C 

R4285 5F R4338 5C 

I R4286 4E R4340 2E 

R4287 40 R4341 3F 

CKT G R I D  

N O  LOC 

R4343 3E 

R4345 3F 

R4359 4E 

R4351 3F 

R4355 3F 

R4356 3F 

R4359 4E 

54240 31 

54330 3K 

A 1 0  
A5 V E R TICAL 

B TIMING 
BOA RD 

SWITCH BOA R D  

A1 CAM SWITCH I N G  BOA R D  
& A 2  ATTENUATOR BOARD 
l i N  CH 1 VE RTICAL 
ATTE NUATOR) 

A3 CAM SWITC H I N G  BOAR D  � 

l i N  CH 2 VERTICAL � . & A4 ATTENI:JATOR BOA R D  � 
ATTENUATO R )  

A 1 2  G R AT I C U L E  
I L LUMI NATION 
BOARD (BEH I N D  
F RONT PAN E L  
U N D E R  C R T  FACE 
PLATE) 

A 1 1  
I N T E R FACE 
BOARD 

A6 
H O R I ZONTAL 
BOARD 

[ 
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Refer to paragraph 6-3 for waveform and voltage test conditions. 

o 
50mV 0.5 ms 

I
SOmV 0.5 ms 

AC Coupled 

1 V  

O V  

Instrument VERT MODE to AL T 

o 
0.1 V 0.5 ms 0.1 V H;:::!=I=<0�.55 �m�'�  

O V  O V  

o volt point depends on setting of 
instrument vertical POSITION 
control. 

� 
50 mV 0.5 m' 

.. . .... 

AC Coupled 

o volt point depends on setting of 
instrument vertical POSITION 
control. 

1 V 

O V  

Instrument VERT MODE to CHOP 
Test oscilloscope trigger SOURCE to CH 1 

o 
1 V 2 m, O V  

0.5 V 1 .' 

O V  

Instrument VERT MODE to Al T Instrument VERT MODE to CHOP 
Test oscilloscope trigger SOURCE to CH 1 

, , " 
, 
, : 

, 
, 
, 

• 

, 
• , 

, , 
, 



O.5 ms 

O V  

�n setting of 
IS ITIDN 

1- 2 JlS  

, O V  " IV 

IDE to CHOP 
'DURCE to CH 1 

r--r- 1 JlS 

o v  
DE to CHOP 
DURCE to CH 1 

� I I  Cli l 
VAl>. 

1'1"11"15 GAIN 
CH I 2K 9 CH I 
BAL.......... +jSV �5V ___ � VAR 

" @!IY GAIN 
R<l13<1S._�fv-_+-�",-�2=-i CH I 10K �() R"I 135 L

,
413S

! 
DC 1. 10K INP 

- 5V, R4136 o .  

150 + 5V � 
R11�:�fl-------I>.�

I
<I"".�"'5

K
-<l-'::( =o=·=):....-lf

R
-<l-

1 6
-

�
-
6
�
4

-=-l
0 

��IN 

+5V P42.40 

10."1253 l e� 
1 .8K CE) 25 CH 2 H 1>.4254 �SK l'R�56 POSN 

- 5V CH 2 
BAL ........... +SV 

POSITION I " ..  R16�3S CE\. 2B C
oc.
H 2 t R 4 2 3 4 } 

CH 2 10K fa R <l 2 3� L4231 I N P  

R"I245 
1.2K 

- 5V2 150 J, 

@I) 34 ��� 
. A  CH 2 SIGNAL \'" 32 

FROM L4228 � OIAG 0 

GAIN
INY 

CH 2 
INP 

PART IAL A I  CAM SW ITCHING BOARD I 

e + GAIN � SW OUT 

CH I 

+EH&I C"IISI 
0. 1 

I� 
G 
1<1 1 R��77 P4-B6 

eH I X SIGNAL 
TO 1'12916 DI AG 
� 10.4103 

400 CH I {�tI1 �(G-�o;'B[;�tiDfioi08D�ir:-11
-
6
-�J,]�=======1

1;:: 
+ TRIG 13 /� &a � eH I TRIG 

' I  I I I I 
I ,  I I I I 
1 I I I I I 

,.1�--rl�--�TOr-
I
���I r-rl�

--
-r,1 

r S  I • •  
mV �� �.�--�.�--�.r;�.�f-tf..�-r.4---�. 

� �.�-I-.�-�.r;,::.�r::+t.:�-r4---+-l • • 1 _2. • • 
V ·7 �.�--1-.4---�·��·�r::+t.:�-I-4---� 

2 • • • • '- 5 !.d!-...L."L.._ .... �...J..::.-'-'<=.c.u..:.o.L.-'-----' _ 
VERT GAIN CH J 

54162 
G",NGED WITH I VOL TSJDIV I ( SHOWN< IN ) SmV POSI TION 

1 - GAIN a::GR) SW OUT 

U4 1 6 0  
VE.R.T �IU""'P 

(-0.' JO to.1 ) t ,J7 
38 (-1,0 tp -0 'I t 

eH I { ;� C�13 �C�l� 
OUT STG ' 5 30 

EMTR . R41�1,..: R"I11'3 ... R<1I1'<l 
31 <liOI • 250 1 1 00 

.(.;0 TO -c.!!) t � 
+ 'T�fG )-2_2---",.o:( =0,=9=) ""';i�;;(':--;IC;;·:--/e;�T!:l:c=c="£..=�c=.�,;;:,�)�t;;:;i====-t,� • CH 2 T� IG � 
�

T R:fl> / J -'����§ , Q2122 
V' ...... Ie Qa.3c:::j2. L'! . .l • VERT SIG t (Cl+:::l2l:;.�.,i:::i5Tcri+]3;J).n '"at'¥' R4351 � )���945 ��39 Q,T3072 

60 6 
DIAG 

t,+I!" TO +.3." • �+5Y 
f

�n43 .5\1 0 
0" R43<11 R3"'er�O . ��IO R���96 

BO.6 � R<l3S5 R4359 ot'i' )'<l9.S 240 VERT SIG 17 . T -,�-T � TO 
2<1 �Q<::I352 ' :-?�. Q4362 

C4260 I PART IAL A3 R<l271 C<l275 � {e=---= t(-!., TO +b.1) C���9 D� 
R�g8°..... 150 BOARD EMTR r R<1272JC<1272 �R<l275 B7•s R<l261 GAM SWITCH ING OulfHlTG 100 200 

eH 2 2S <>- ..c:J. L<l262 -GAIN 23 � 5K of" 15 f 5.6K 

s��U�I-,'=f=I.=":-) ---';i---

r

�� "-o.I's)-�I-Q.,I�-------?-
l
b

'
-��

I+

"'

C

�

.:

-l

; 

sw OUT 
� +�.2i1 'fc 

O IAG 

� 

CH 2 31 
;��� <ED 

�i���- : ��, i,:!'�:--ij� �M' c�, IO�"'.:'",,� � �J<1269 
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Figure FO·3 ( Front). Vertical Preamplifier and Switching schematic 0 
diagram. i � -------
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FO-3 (Rear). AS Vertical circuit board layout and component locator. 

K 

C KT G R I D  
N O  lOC 

C4363 3E 
C4365 3D 
C4373 3E 
C4375 3D 
C4376 4F 
C4377 SF 
C4388 3C 
C4389 3D 
C4404 2 E  
C4405 1 E  
C4406 1 0  
C4408 2E 
C4409 2E 
C4410 2E 
C441 1 2E 
C4412 20 
C4423 1 0  
C4424 1 C  
C4425 2A 
C4432 2 E  
C4433 20 
C4447 1 8  
C4449 3E 
C4457 1C 
C4461 1 8  
C4466 2A 

2237-81 

CKT G R I D  CKT G R I D  CKT G 
NO lOC NO lOC NO L 
C4471 28 Q442 1 1 0  R4403 :; 
C4474 2A Q4429 1 C  R4404 1 

Q4431 20 R4405 :; 
C R4382 3E Q4439 2C R4406 1 
CR441 6 2 0  Q4447 1 C  R4408 1 
CR441 7 20 Q4457 2C R4409 1 
CR4418 3E Q4463 1 8  . R4410 2 
CR4419 3E Q4473 28 R44 1 1  2 

R4413 2 
l4378 3C R4361 4E R4414 2 
l4388 4C R4362 3E R44 1 6  2 
l4401 20 R4363 4E R4418 3 
l4403 20 R4364 40 R441 9 3 
l4445 1 C  R4365 3D R4421 1 
l4456 1 C  R4366 3D R4423 1 
l4466 1 8  I R4371 3E IR4425 1 
l4476 28 R4372 3E R4427 1 

R4373 3E R4428 1 
P4 50 R4375 3D R4429 1 
P4225 1 F  R4376 4E R4431 2 
P4466 28 R4382 2E R4433 2 
P4476 28 R4383 2E R4437 2 

R4384 2 E  R4441 2 
Q4362 3E R4385 2 F  R4443 2 
Q4372 3E R4386 2 F  R4446 1 
Q4384 2 F  I R4401 20 R4447 2 



G H I K 

CKT G R I D  CKT GRID CKT 
NO LOC NO LOC NO 

C4363 3E C4471 2B 04421 
C4365 3D C4474 2A 04429 
C4373 3E 04431 
C4375 3D CR4382 3E 04439 
C4376 4F CR4416 20 04447 
C4377 5F CR4417 20 04457 
C4388 3C CR4418 3E 04463 
C4389 3D CR4419 3E 04473 
C4404 2E 
C4405 1 E  L4378 3C R4361 
C4406 1 0  L4388 4C R4382 
C4408 2 E  L4401 - 2 0  R4363 
C4409 2E L4403 20 R4364 
C4410 2E L4445 1 C  R4365 
C441 1 2 E  L4456 1 C  R4366 
C4412 20 L4466 1 B  R4371 
C4423 1 0  L4476 2B R4372 
C4424 1C R4373 
C4425 2A P4 50 R4375 
C4432 2E P4225 1 F  R4376 
C4433 20 P4466 2B R4382 
C4447 1 B  P4476 2B R4383 
C4449 3E R4384 
C4457 1C 04362 3E R4385 
C4461 1 B  04372 3E R4386 
C4466 2A 04384 2 F  R4401 

2237·8 1 

component locator. 

G R I D  CKT G R I D  
LOC NO LOC 

1 0  R4403 20 
lC R4404 1 0  
20 R4405 2E 
2C R4406 1 E  
1 C  R4408 1 E  
2C R4409 l E  
l B  R4410 20 
2B R441 1 2E 

R4413 20 
4E R4414 20 
3E R4416 20 
4E R4418 3E 
40 R4419 3D 
3D R4421 1 0  
3D R4423 1 0  
3E R4425 1 0  
3E R4427 1 0  
3E R4428 1 C  
3D R4429 1C 
4E R4431 20 
2E R4433 20 
2E R4437 2C 
2 E  R4441 2C 
2 F  R4443 2C 
2 F  R4446 1 B  
20 R4447 2B 

CKT G R I D  
N O  LOC 

R4448 2C 
R4451 2C 
R4453 2C 
R4456 l C  
R4457 1 B  
R4458 2C 
R4459 2C 
R4461 1 B  
R4463 1 A  
R4466 1A 
R4471 28 
R4473 2B 
R4474 2A 
R4475 2A 
R4476 2A 

RT41 1 9  2 0  
RT4416 20 

S4380 3B 
S4378 3C 

A10 
A5 VE RTICAL B TIMING 
BOARD SWITCH BOARD 

A1 CAM SWITCHING BOARD 
& A2 ATTENUATOR BOARD 
( I N  CH 1 VERTICAL 

-

ATTEN UATOR) 

A3 CAM SWITCHING BOARD '" 

( I N  CH 2 VE RTICAL � 
& A4 ATTENUATOR BOARD � 
ATTENUATOR) 

A12 GRATICULE 
I L LUMINATION 
BOARD (BEHIND 
F RONT PANE L  
U N D E R  CRT FACE 
PLATE) 

A1 1 
INtER FACE 
BOA R D  

A6 
HOR IZONTAL 
BOARD 



Refer to paragraph 6·3 for waveform and voltage test conditions. 

0.2 V 0.5 ms 
O V  

o volt point depends on setting of 

instrument vertical POSITION 
control. 

0.2 V 0.5 ms 

o volt point depends on setting of 

instrument vertical POSITION 
control. 

0.2 V 0.2 m. 
O V  

.. ..... 

o volt point depends on setting of 

instrument vertical POSITION 
control. 

0.2 V O.S ms O V  

o volt point depends on setting of 

instrument vertical POSITION 
control. 

5 V  0.5 m. 

O V  

o volt point depends on setting of 

instrument vertical POSITION 
control. 

. 0.1 V 0.5 ms 

O V  

o volt point depends on setting of 

instrument vertical POSITION 
control. 

5 V  0.5 ms 

O V  

o volt point depends on setting of 

instrument vertical POSITION 
control. 
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5.5�� 

C"I406 
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13K 
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+32V 
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I K  
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CR"I419h 
CR4"'8 " 

-5V 

SEe PARTS· LIST FOR 
SEM ICONDUCTOR TYPES. 
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1 1 0  , 

R4"57 

�� -SV 

C�� 0 . 1  
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1 1 0  

R4453 
<130 
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1'1"",,8 

� 
C4447 5-30 

R4447 
50 

� 30.1 
R<I<ISSl 

la.' -5V 

+32V 

+5V 
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200 
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O I AG 
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� � 

Figure FD-4 (Front). Delay Line Driver, Vertical Amplifier, and Intw· �3 
face Connector schematic diagram. "'V' 
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A a c D 
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C2204-i*) 
t:::t:t:Ll� 

2 J2000 a--' 
- . , 

' 0-.:.. <' ; 

: -', . � , 

3 

A. A6 HORIZONTAL BOARD. 

I 

CKT G R I D  C KT G R I D  CKT G R I D  
N O  LOC NO LOC NO LOC 

C2203 2A 
I 
R2203 1 A  R2713 2 E  

C2204 2B R2204 1 A  R271 4  2 F  
C2205 2A R2205 1 A  R2715 3F 
C2206 2A R2206 1 B  

R2352 3C S2700 3A 
J2000 2C R2354 3C 
J2100 1 F  R2356 2C 
J2200 1 G  R2358 3C 

R26 1 3  2 E  
02350 3C R2614 2 F  
Q2356 3B R26 1 5  3 E  

@ 

FO-4 ( Rear) .  A6 Horizontal and A7 Trigger circuit board layouts and component locators. 

E F G 

J2100 a:II:IJIL1II]J 

A10 
A5 VERTICAL B TIMING 
BOARD SWITCH BOARD 

A1 CAM SWITCHING BOA RD 
8< A2 ATTENUATOR BOARD 
( I N  CH 1 VE RTICAL 
ATTENUATOR) 

A3 CAM SWITC H I N G  BOARD 

( I N  CH 2 VE RTICAL � 
8< A4 ATTENl:JATOR BOARD � 
ATTENUATOR) 

A12 GRATICU L E  
I L LUMINATION 
BOARD (BEHIND 
F RONT PANE L  
UNDER C R T  FACE 
P LATE) 

I 

A 1 1  
INTER FACE 
BOA RD 

H 

2237-82 

A6 
HOR IZONTAL 
BOARD 

, 

2 

3 

4 

5 

A a c 

� 
S2 1 00 

S2 1 20 

� � Cf11 cB2 � -!{ill}- � � � � EB �B@�t� � � I C2 113 1 � � I C211SJ 
., � -1R1:::i= � CD � � � 

--@B-- � � � 
� �  � � � 

� � '" =l���� � � .-------"-"=-;O"=:-----r'c, � �  
� � � 

S2200 
S2220 

B. A7 TRIGGER BOARD 

--�� �� � I 
C2281 



I N G  
BOARO 

H 

2237-82 

A6 
HORI ZONTAL 
BOARO 

, 

2 

3 

4 

5 

A 

S21 00 

S2 1 20 

S2200 
S2220 

B_ A7 T R I G G E R  BOA R O  

B 

� EB  
-:;;r�N 

227 
· 227 

227 
228 r:J 
227 1rn:J 
227 ... 

C K T  G R I O  

NO LOC 

C2 1 03 3A 

F C2104 3A 

C2105 3A 

C2106 3A 

C2 1 09 2B 

C2 1 1 8  2C 

C2 1 1 9 2B 

C2 1 30 2C 

C2 1 3 1  2 0  

C2 1 32 2 0  

C2 1 33 20 

C2144 3E 

C2 161 2A 

C2162 2A 

C2170 1 0  

C2172 2 0  

C21 75 2 E  

C2182 1 E  

C2 1 86 3E 

C2190 2E 

C2198 2E 

C2199 20 

C22 1 2  5 A  

C22 1 6  48 

C221 8  5B 

C2226 4B 

C2227 4B 

C2229 5C 

C2230 5C 

C2231 30 

C2232 3C 
C2233 4C 
C2243 40 

C2246 4E 

C2248 50 

C2256 40 

C2258 40 

C2265 50 

C2275 3E 

C2278 4 E  
2 2 3 7-83 

C2279 3E 

C2280 5 E  

C2284 5 F  

C2287 5E 

C2297 3B 

C R2 1 1 2  1 8  

C R2 1 1 4  1 C  

C R 2 1 26 3E 

CR2146 30 

CR22 1 3  5 B  

CR22 1 4  4C 

CR2261 50 

CR2262 50 

CR2297 3B 

CR2298 3B 

CR2299 3B 

P2000 50 

P2201 3F 

P2225 30 

CKT G R I O  C K T  G R I O  CKT G R I O  

N O  LOC NO LOC NO LOC 

P2284 4F R2199 2 0  U2280 4 F  

R22 1 2  5 B  

02 1 1 2 1 B  R22 1 3  5 B  

02 1 1 4 1 B  R22 1 5  4C 

02 1 1 6 1 C  R2216 4B 

02 1 22 3E R22 1 8  4C 

021 42 30 R2221 20 

022 1 2  5B R2222 20 

022 1 4  4B R2223 20 

02216 5C R2224 4B 

02284 5E R2225 4C 

R2228 40 

R2103 3A R2229 4C 

R2 1 04 3A R2230 3C 

R2105 3A R2231 3C 

R2106 4A R2232 4C 

R2 1 1 2  2C R2233 4C 

R21 1 3  1 B  R2235 3C [ 
R21 1 5  2B R2236 4C 
R21 16 2C R2237 4C 

R21 1 8  1 C  R2238 4C 

R21 19 1 C  R2242 3B [ 
R 2 1 2 1  30 R2243 3C 

R2124 3E R2245 4E 

R2125 3E R2246 4E 

R2 1 26 3E R2249 5E [ 
R 2 1 27 30 R2252 4C 

R 2 1 28 38 R2253 4C 

R 2 1 30 2C R2254 4C 

R 2 1 3 1  3C R2255 4C [ 
R2132 3C R2256 40 

R2 1 33 3C R2257 5E 

R2 1 35 . 2B R2258 4E 

R 2 1 36 3B R2261 50 [ 
R2 1 37 3B R2262 50 

R 2 1 38 3B R2264 50 

R2141 30 R2265 50 

R 2 1 44 3E R227 1 3E [ 
R 2 1 45 30 R2272 3E 

R2146 30 R2273 3E 

R 2 1 47 30 R2275 3E 

R21 48 3B R2278 4E [ 
R 2 1 5 1  2 0  R2279 3E 

R 2 1 53 1 C  R2280 4 F  

R2158 3B R2281 4F 

R2164 1 0  R2283 5 F  .. 
R2165 1 0  R2284 5F 

R 2 1 67 1 0  R2286 5E 

R2168 1 0  R2287 5 F  
• 

R2170 1 0  R2288 5E 

R 2 1 7 1  1 0  R2289 4E 

R2172 2 E  R2299 3B 

R2173 2 E  
• 

R2174 2 E  82 1 00 1 A  

R 2 1 79 2 E  82 1 20 2A 

R2183 2E 82200 4A 

R2185 2 E  82220 5A • 

R2186 2E 82170 2C 

R 2 1 89 28 

R 2 1 90 2 E  U2160 2 0  

R 2 1 9 1  20 U2260 40 ,. 
R2198 2 E  

• 



Refer to paragraph 6-3 for waveform and voltage test conditions_ 

0.1 V 0.5 ms 

O V  

o volt point depends on setting of 
instrument vertical POS1TION 
control. 

1 V  0.5 ms 

O V  

0.1 V 0.5 ms 

o volt reference depends on setting 
of instrument LEVEL control. 
No signal with instrument coupling 
to LF REJ. 

1 V 0.5 ms 

• • HO 

O V  

50 mV .5ms 

. • " 

Sweep ramp from pin 2 of U2900 for time 
comparison. 

1 V  0.5 ms 

O V  

1 V 0.5 ms 

L.L--'---L.L-'-L.L-'-� 0 V 

< 



r- 0.5 ms 

,-----t- 0.5 ms 

o v  

('B' EXT I N PUT)  
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�,----------------O 
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+10 
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Diagrams-465M 

A a c D E F 

�-+--------�-------r--------�----��r--� 

J2000 
2 tJJItlllJItliILCOJ 

3 

A. A6 HORIZONTAL BOARD 

NOTE:  R2101 and R2201 are attached 
to their respective BNC connector. 

A10 
A5 VE RTICAL B TIMING 
BOARD SWITCH BOARD 

A1 CAM SWITCHING BOARD 
III A2 ATTENUATOR BOARD 
(IN CH 1 VERTICAL 
ATTENUATORI 

A3 CAM SWITCHING BOARD 
III A4 ATTENtJATOR BOARD � 
( IN CH 2 VERTICAL 
ATTENUATORI 

@ 

A12 GRATICULE 
I L LUMINATION 
BOARD (BEHIND 
FRONT PANEL 
UNDER C RT FACE 
PLATEI 

A 1 1  
INTERFACE 
BOARD 

CKT G R I D  
N O  LOC 

C29 1 1  1 G  
C2913 1 F  
C2917 1 F  
C2919 1G 
C2941 1 G  

J2100 1 F  
J2200 1 G  

A6 
HOR IZONTAL 
BOARD 

J2100 
a:DJOCUIll]J -=W/4IJ$ 1 
nn� � 

CKT GRID CKT G R I D  C KT GRID 
NO LOC NO LOC NO LOC 

R2777 20 R2919 1 G  R2936 2H 
R2910 20 R2922 2G R2937 2H 
R29 1 1  1 G  R2923 3H R2942 2H 
R2912 1 0  R2925 3G R2943 1 G  
R2913 10 R2927 2G R2944 1 G  
R2914 2F R2932 3G 
R2916 3F R2933 2G S2920 1 F  
R2917 2F R29� 2H U2900 2G 

FO-5 ( Rear!. A6 Horizontal and AS Sweep circuit board layouts and component locators. 

G H 

2 2 3 7-84 

CKT GRID CKT GRID 
NO LOC NO LOC 

C2625 51 C2758 1 0  
C2634 5H C2759 1 D  
C2638 5H C2762 1 D  
C2641 2A C2763 1 B  
C2652 4F C2764 1 B  
C2683 1 1  C2765 1 B  
C2684 1 1  C2766 1 B  
C2685 21 C2767 1 B  
C2686 1 1  C2773 2B 
C2691 1 H  C2781 3F 
C2703 3C C2783 3E 
C271 2  5C C2784 3E 
C271 9  3B C2785 2G 
C2744 1 E  C2786 4E 
C2752 1 C  C2788 2F 
C2757 1C C2789 2G 

A B 

, 

2 

5 

B. A8 SWEEP BOARD. 

c D E F 

J2 
1 ,3 5 7 9 11 1� 1� 11 19 21 23 25 27 29 

, 2  4 & 8 10 12 14 18 18 2 0 2 2 24 21 2830 

CKT GRID CKT G R I D  CKT G R I D  CKT G R I D  CKT GRID CKT G R I D  CKT GRID CKT 
NO LOC NO 

C2791 2E CR2630 
C2794 3F CR2655 
C2798 2F CR2656 
C2812 5G CR2658 
C2814 5H CR2675 

CR2686 
CR2605 2D CR2690 
CR2607 31 CR2692 
CR2608 31 I CR2694 
CR2609 21 CR2695 
CR2612 21  CR2696 
CR2617 41 CR2705 
CR2618 41 CR2706 
CR2621 41 CR2707 
CR2622 41 CR2708 
C R2623 41 CR2709 

LOC NO LOC NO LOC 

31 CR2710 3D CR2773 2B 
2B CR271 1 3D CR2774 2B 
2A CR27 16 3D CR2778 3B 
3B CR27 17 3D CR2786 4F 
2D CR27 18 40 CR2788 4E 
2H CR2741 1 E  CR2795 1 E  
3A CR2742 1 E  
31 CR2743 1 E  J2 5E 
31 CR2756 1 E  J2100 4E 
31 CR2757 2D J2200 4F 
2H CR2759 4D J27 16 1 D  
3C CR2763 28 J3000 1 G  
2C CR2764 1 8  J3100 3G 
2C CR2765 2B J3200 1 H  
2C CR2766 1 8  
3C CR2767 1 8  L2635 5H 

FOR THE LOCATION OF R566A, 
SEE FO-a (REARI 

NO LOC NO LOC NO 

L2688 2H 02629 4H R2603 
L2698 1 1  02632 4H R2605 
L2788 3F 02636 4H R2610 
L2798 3E 02672 3D R2612 

02674 3D R2616 
P2601 3D 02682 21 R2617 
P2740 1 G  02684 21 R2618 
P2755 2A 02686 1 1  R2620 
P3129 1 A  02696 2H R2622 

02702 3C R2623 
02602 2C 02704 3C R2625 
02604 3C 027 �2 3D R2626 
02618 41  02782 4F R2627 
02620 2 1  02784 4F R2630 
02622 4H 02786 4E R2632 
02624 41 02788 3F R2633 

SEE FO� ( REARI FOR LOCATION 
OF A AND B TIMING SWITCH 
BOARD PARTS' 

LOC NO 

2C R2634 
2D R2635 
31 R2636 
1 H  R2637 
41 R2638 
31 R2640 
31 R2641 
51 R2652 
41 R2653 
31 R2654 
51 R2655 
31 R2656 
41 R2657 
3H R2661 
3H R2662 
4H R267 1 

GRID 
LOC 

4H 
51  
4H 
4H 
4H 
3B 
3B 
2B 
2A 
2B 
2B 
2A 
2A 
3C 
3C 
2E 



Wfzf' fiiif' , 
� � 

2237·84 

CKT G R I D  
NO LOC 

C2625 5 1 
C2634 5H 
C2638 5H 
C2641 2A 
C2652 4F 
C2683 1 1  
C2684 1 1  
C2685 21 
C2686 1 1  
C2691 1 H  
C2703 3C 
C27 1 2  5C 
C2719 38 
C2744 1 E  
C2752 1 C  
C2757 1C 

CKT G R I D  
NO LOC 

C2758 1 0  
C2759 1 0  
C2762 1 0  
C2763 1 B  

' C2764 1 B  
C2765 1 B  
C2766 1 B  
C2767 1 8  
C2773 28 
C2781 3F 

'C2783 3E 
C2784 3E 
C2785 2G 
C2786 4E 
C2788 2 F  
C2789 2G 

A B c D 

, 

2 

5 

E F G 

(� 

[JIll EflfITTIIlllJ 

J2 

1 3 5 7 9 n 13 15 11 18 21 2325 21 28 

2 4 6 8 10 12 14 18 18 2022 24 28 28 30 

B. AS SWEEP BOARD. 

C KT G R I D  CKT 
NO LOC NO 

C2791 2E C R2630 
C2794 3F CR2655 
C2798 2 F  CR2656 
C�812 5G CR2658 
C2814 5H C R2675 

C R2686 
C R2605 20 CR2690 
CR2607 31 C R2692 
C R2608 31 CR2694 
CR2609 21 C R2695 
CR261 2 21 C R2696 
CR26 1 7  4 1  C R2705 
CR2618 41 CR2706 
CR2621 41 C R2707 
CR2622 41 C R2708 
C R2623 41 CR2709 

G R I D  C KT G R I D  CKT G R I D  CKT GRID CKT G R I C  CKT 
LOC NO LOC NO LOC NO LOC NO LOC NO . 
31 CR27 10 3D CR2773 2B L2688 2H 02629 4H R2603 
2B CR271 1 3D CR2774 2B l2698 1 1  02632 4H R2605 
2A CR27 1 6  3D CR2778 3B L2788 3F 02636 4H R2610 
38 CR2717 3D C R2786 4F L2798 3E 02672 3D R2612 
20 CR27 1 8  40 CR2788 4E 02674 3D R2616 
2H CR2741 1 E  CR2795 1 E  P2601 3D 02682 21 R2617 
3A C R2742 1 E  P2740 1 G  02684 21 R2618 
31 CR2743 1 E  J2 5E P2755 2A 02686 1 1 R2620 
31 CR2756 1 E  J2100 4E P3129 1 A  02696 2H R2622 
31 C R2757 20 ' J2200 4 F  02702 3C R2623 
2H C R2759 40 J27 1 6  1 0  02602 2C 02704 3C R2625 
3C , CR2763 2B J3000 1 G  02604 3C 027 1 2  3D R2626 
2C CR2764 1 B  J31 00 3G 0261 8  41 · 02782 4F R2627 
2C C R2765 2B J3200 1 H  02620 21 02784 4F R2630 
2C CR2766 1 B  02622 4H 02786 4E R2632 
3C C R2767 1 B  L2635 5H 02624 41 02788 3F R2633 

FOR THE LOCATION OF R566A. SEE FO� ( REAR) FOR LOCATION 
SEE FO� ( R EAR) OF A AND B TIMING SWITCH 

80ARD PARTS' 

G R ID CKT G R I� CKT 
LOC NO LOC I NO 

2C R2634 4H R2673 
20 R2635 51 R2675 

31 R2636 4H R2678 
1 H  R2637 4H R2682 
41 R2638 4H R2683 

31 R2640 3B R2684 
31 R2641 38 R2685 

51 R2652 28 R2686 
41 R2653 2A R2687 

31 R2654 2B R2691 

51 R2655 28 R2692 
31 R2656 2A R2693 

41 R2657 2A R2694 

3H R2661 3C R2695 

3H R2662 3C R2696 

4H , R2671 2E I R2697 

H I 

2237·85 

G R I D  CKT G R I D  CKT G R I D  CKT 
LOC NO LOC NO LOC NO 

� 

3D R2699 3H R2746 1 F  R2776 
20 R2701 3C I R2747 1 F  R2780 
20 R2703 3C R2748 . 1 F  R2781 
1 E  R2705 3C R2751 2C R2782 
21 R2708 2E R2752 2C A2783 
21 R27 1 0  40 R2753 2C R2784 
21 R27 1 1  3D R2755 2A R2785 
21 R2712 5C R2757 2C R2786 
2H R27 1 6  3D R2759 1 0  R2787 
1 H  R2718 40 R2762 1 0  R2788 
1 H  R27 1 9  3D R2763 2B R2789 
2A R2741 1 F  R2764 1 B  R2790 
3H R2742 1 F  R2765 1B R2791 
3H R2743 1 F  R2766 1 B  R2792 
2H R2744 2 F  R2767 1 B  R2793 
2H R2745 2 F  R2774 2B R2794 

G R I D  CKT 
LOC NO 

2B R2795 
3F R2796 
40 R2797 
1 E  R2798 
2 F  R2920 
2 F  R3129 
2G 
3F S2650 
4E S2750 
2 F  
3F TP2608 
3F TP2700 
2E TP2750 
3E TP2760 
4E TP2790 
3E U2690 

-
0.5 V 1 m • ... ·· .. 1·:.:.,:···· · · · ·1"-'"·· · · · · · · =· · · · · · · · 

- -I- r-r- I-I-

o 
0.5 V 1 ms I 

"" .. . . . . . . . . . . . . .. . . . . . . . . . . . . ... . . . . . . �. 

- -
. . . . . . . . . . . .  I . . . . . . . . . . . . . . . . . . . . . .  . .  

0.2 V +--I----f_+___+_ 1 ms 

... -I· ....... f-o 

O V  

O V  

O V  

LO when @ and @ are both LO 

G R I D  CKT G R I D  
LOC NO LOC 

2E U2740 1 F  
2 F  U2750 20 
3F U2790 3E 
1 E  
1 A  
1A 

3A 
4C 

3 1  
2E 
2C 
1C 
2 E  
1 1  
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Refer to paragraph 6-3 for waveform and voltage test conditions. 

kPt.. Use this waveform Ji'J!!;.. 'til for time comparison � 
50mV 1 m. 50 mV 

. ... 

0 0" 

AC Coupled 

1 m. 0.5 V 1 m. 

O V  

AC Coupled Amplitude of waveform increases 
as time between end of holdoff 
and triggering increases. 

1 V 1 m. 0.1 V 1 m. 

Instrument HQRIZ MODE set to A 
or A INTEN. In B DLY'O or MIX, 
TP2797 is at -5 V dc. 

2 V  1 m. 2 V  

Instrument HORIZ MODE to B 
Ol Y'D. Beginning of sweep ramp 
dependent on setting of instrument 
OLEA Y TIME POS control. 

1 m. 

1 m. 
2 V  

Slight positive step at -0.6 V onlv 
present in MIX. Positive spike at 
-0.6 V is higher in A INTEN and 
B DL Y'O modes. 

2 V  1 m. 

.. .. • • f..":: .... ... .1----

Instrument HORIZ MODE set to 
B DlY'C. 

With instrument HQRIZ MODE set 
to A or A INTEN, TP2697 goes to 
-5 V dc. 

1 V 1 m. 

O V  

2 V  1 m. 

Position of transition between A 
and B sweep rates dependent on 
setting of instrument OElA Y 
TIME pas contro1. 

With instrument HaRtZ MOOE 
to A or A tNTEN, TP2697 goes 
-5 V dc. 
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Refer to paragraph 6·3 for waveform and voltage test conditions. 
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Refer to paragraph 6·3 for waveform and voltage test conditions . 
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SECTION VII 

ILLUSTRATED PARTS BREAKDOWN 

INTRO DUCTION 

7.1 G EN E RAL. The I l lustrated Parts Breakdown 
( l PB )  covering the AN/USM-425(V) 1 oscilloscope, l ists and 
i l lustrates the assemblies, subassemblies and detai l  parts 
i nstalled at the t ime the end item (s) was manufactured. 
If an assembly or part ( including vendor items), which is 
d ifferent from the original,  is  i nstalled during the manu· 
facture of later osci l loscopes, all assemblies and parts wil l  
be l isted (and "Usable On" coded) .  However, when the 
original assembly or part does not have continued appl i· 
cation (no spares of the original were procured or such 
spares are no longer authorized for replacement) , only 
the preferred assembly or part is l isted. I nterchangeable and 
substitute assemblies and parts, subsequently authorized 
by the Government, are not l isted in this manual; such 
items are identified by information avai lable through the 
I nterchangeable and Substitute (I & S) Data Systems. 
Refer to TO 00·25·1 84 .  When a standard size part can be 
replaced with an oversize or undersize part, the latter parts, 
showing sizes, are also l isted. Repair Parts Kits and Quick 
Change Units are l isted when avai lable. The i ntended use 
of the I l lustrated Parts Breakdown is for identifying, reo 
quisitioning, stocking, and issui ng of replacement parts. 
This I PS is divided into the following sections. 

a. Section V I I  - I ntroduction 

b. Section V I I I  - Maintenance Parts List 

c. Section IX - Numerical I ndex 

d. Section X - Reference Designation I ndex 

7-2. I NT RODUCTION. Section V I I  includes 
general information, specific i nformation pertaining to in· 
dividual sections, directions for use of the I PS,  abbre· 
viations, manufacturer's federal supply codes and addresses, 
and source code definitions. 

7-3. MAI NTENANC E PARTS LIST I NT RO
DUCTION. Section V I I I  contains the complete Main· 
tenance Parts List breakdown separated into figures by 
main groups and assembl ies, and keyed to associated i l ·  
lustrations by figure and index numbers. The relation of 
each part to its next h igher assembly, or main group, is 
shown either by indention (paragraph 7-4) or by figure 
cross reference notes (paragraph 7·5) . 

7-4. I NDENTION. Parts l isted i n  the Maintenance 
Parts List are i ndented to i ndicate item relationsh ip  or next 
h igher assembly (N HA). The nomenclature of each assem· 
bly is fol lowed in the l ist (except for attaching parts) by 
the nomenclature of its components indented one column 
to the right. This indention indicates the relationship of 
the component to the assembly. To determine the next 
higher assembly of a part or assembly, note the column in  
which the f irst word of the nomenclature begins. Then the 
first item d irectly above, which appears one column to 
the left (except for attaching parts), is  the next h igher 
assembly. 

7-5. F I GU R E  C ROSS R E F E R ENCE NOTES. 
The continuity of parts breakdown l ists and their relation· 
shi p  to the complete assemblies is maintained by a figure 
cross reference note following the nomenclature of the item 
being referenced, as follows :  

a .  "See figure ___ for breakdown," following the 
description of a part number i ndicates that the complete or 
continued detai led breakdown for the item noted may be 
found i n  the referenced figure. 

b. "N HA figure ___ ," fol lowing the descri ption 
of a part number indicates that the item noted may be 
found in the figure referenced, with its requirements and 
relationshi p  to its next h igher assembly indicated by col· 
umn i ndention (NHA means next h igher assembly) .  

7-6. SIM I LAR ASSEMBL I ES. Similar assemblies 
are combined and l isted only once. Common parts are 
l isted with the quantity for one assembly. Pecul iar parts 
are l isted and noted with thei r  associated assembly i n  the 
description column. 

7-7. ATTAC H I NG PARTS. Screws, nuts, boltsj 
etc., which serve as attaching parts, are l isted i mmediatly 
following, and with the same indention as the item they 
attach.  They may or may not have an i ndex number as· 
signed. These attaching parts_are l isted in d isassembly 
sequence and are not considered components of the item 
that they attach. The abbreviation (AP) following the de· 
scription of a part identifies that part as an attaching part. 

7-' 
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7-8. TEKTRON IX PART NUMBER I NG 
SYSTEM. The basic Tektronix part number consists of 
a three digit category followed by a dash and a four digit 
body followed by a dash and a two digit suffix.  An ex· 
ample is 384·1 049·00. 

7·9. EXPLANAT ION O F  COLUMNS I N  
SECTION V I I I .  The following columns have this data 
included within the l imits of the format. 

a. Figure and I ndex Number. This column references 
the part list entry to its location i n  the i l lustration. 

b. Part Number. Any of the following may be found 
entered in this column. 

( 1 )  Manufacturer's part number which is related 
to the five digit code in the FSCM column. 

(2) "-----,, is used to designate a part pro· 
curable only as part of the next h igher assembly. 

c. FSCM. These codes are a five digit manufacturer's 
assigned code associated with the manufacturer of the 
part. A cross reference l ist, code to name is located in 
paragraph 7 ·1 5. 

d .  Description. This column will  contain the nomen· 
clature and a short description of each part l i sted. The 
notation (80009 No. xxx-xxxx-xx) indicates the 
Tektronix FSCM code and part number of the item. 

e. Units Per Assembly. The following types of entries 
are noted In this column. 

( 1 )  The quantity required to make up  one higher 
assembly. 

(2) " R E F" means "reference" and i s  used to in
d icate that the item has been accounted for elsewhere in  
the Maintenance Parts List. 

(3) "AR" means "as required" and is used to de
signate lengths noted in  the description column of special 
cables. 

f. Usable On Code. The code letters appearing in this 
column indicate usabil ity of replacement parts when more 
than one article is covered in the parts l ist. Absence of a 
code letter opposite a part indicates that the part is usable 
on all articles. 

. 

7-1 0. NUMER ICAL I NDEX I NT RODUCTION. 
Section I X provides a complete cross reference by means 
of the part number, l isted and arranged in  alphanumerical 
sequence. The order of precedence in begi nning the part 
number arrangement on the extreme left hand (first) posi· 

7-2 

tion of the part number is as follows: 

Letters " A" through "Z" 

Numerals "0" through "9" 

a. The order of precedence in  continuing the a lpha
numerical arrangement in the second and succeeding posi
tions of the number from left to right is as fol lows: 

Space (blank column) 

Diagonal (slant) I 
Point (period) .  

Dash (hyphen)·  

Letters "A" through "Z" 

Numerals "0" through "9" 

b. Alphabetical "O's" shall be considered as numerical 
"zeros." Spaces, d iagonals, points, and dashs do not appear 
in  the extreme left hand position of the part number; how
ever, they may be used in the second and succeeding posi· 
tion of the part number and take precedence over l etters 
and numerals as i ndicated above. 

7-1 1 .  SOURCE, MAINTENANCE, AND R E· 
COV ERABI LITY (SMR) COD E. SMR definitions are 
set forth in T.O. 00-25-1 95. Codes were not avai lable for 
i nsertion in the SMR column herein as of the publication 
date of this manual. 

7-1 2. R E F E R ENCE D ESIGNATION I NDEX I N
T RODUCTION. Section X contains an alphanumerical 
l isting for all Reference Designaters assigned to electrical 
components l isted by figure and index number in the Main
tenance Parts List. Reference Designators have been as· 
signed to electrical components in compliance with M I  L
STD-1 6. They appear in diagrams of electrical and elec
tronic ci rcuits and assist in correlating graphic symbols 
shown thereon with parts list, descriptions, and part 
numbers. 

7-13. HOW TO USE THIS I PB. For an expla· 
nation of how to identify a part whether the part number 
is or is not known see F igure 7·1 . 

7-14. ABBREVIAT IONS AND L ETTER 
SYMBOLS LIST. The following is a l ist of abbreviations 
and symbols used throughout this technical order in  com· 
pl iance with Mi l itary Standard MI L·STD·1 2 : 

Abbreviation 

A 
AC 
AWG 

Term 

Ampere 
Alternating Current 
American Wire Gage 
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Abbreviation Term Code Manufacturer's Name and Address 

BDGH Binding Head 00853 Sangamo Electric Co., 
BSHG Bushing S. Carolina Division 
DC Direct Current P. O. Box 1 28 
D I A  Diameter Pickens, SC 29671 
F E M  Female 
MW Megawatt 0 1 1 2 1 Allen-Bradley Co. 
NA Nanoamperes 1 20 1  2nd Street South 
N E  Neon Milwaukee, W I .  53204 
N H A  Next H igher Assembly 
NPN Negative-Positive-Negative (transistor) 

0 1 295 Texas I nstruments I nc., 
N PO Negative-Positive-Zero 
OD Outside Diameter Semiconductor Group 

F ET F ield-Effect Transistor P. O. Box 501 2, 

F I LH F i l l ister Head 
1 3500 N. Central Expressway 

F LH Flat Head 
Dal las, TX 75222 

FT Foot 
H H igh 02735 R CA Corp. Sol id  State Division 

H E X  H D  Hexagonal Head Route 202 

H E X  Hexagon Somervi l le,  NJ 08876 

H V  H igh Voltage 
I D  I nside Diameter 03888 K D I  Pyrofilm Corp. 
I N  I nch 60 S. Jefferson Road 
K Ki lo  Whippany, NJ 07981 
L Length 
M Mega 047 1 3  Motorola Inc., 
MA Mi l l iampere Semiconductor Products Division 
MAX Maximum P. O. Box 20923 
MTG Mounting 5005 E. McDowel l  Road 
PA Picoamperes Phoenix, AZ 85036 
PF Picofarad 
P I V  Peak Inverse Voltage 
PN H Pan Head 051 29 Kilo Engineering Co. 

PNP Positive-Negative-Positive (transistor) 201 5 D 

R PM Revolution Per Minute LaVerne, CA 91 750 

SO Square 
SST Stai nless Steel 05276 ITT Pomona E lectronics Division 
STL Steel P. O. Box 2767 
T H K  Thick 1 500 E. 9th Street 
UA Microampere Pomona, CA 91 766 
U F  Microfarad 
U H  Microhenry 05397 Union Carbide Corp., 
V Voltage Materials Systems Division 
W Watt or Wide 1 1 901 Madison Ave. 

Cleveland, OH 44 1 0 1  

7-1 5 MAN U FACTU R E R'S COD E CROSS 05574 Vi King I ndustries I nc. 
R E F E R E NC E  LIST. The following l i st is a cross refer- 2 1 00 1  Nordhoff Street 
ence, code to name and address, of manufacturers sup· Chatsworth, CA 9 1 3 1 1 
plying ite'ms or assembl ies. These are the codes contained 
in Government publ ication,"Code for Manufacturers Hand- 07263 Fairchi ld Camera and I nstrument Corp., 
book H4-1 ." Semiconductor Division 

464 El l i s  Street 

Code Manufacturers Name and Address 
Mountain View, CA 94042 

00779 Amp Inc. 07700 Technical Wire Products I nc. 
P. O. Box 3608 1 29 Dermody Street 
Harrisburg, PA 1 7 1 05 Cranford, NJ 070 1 6  

7-3 
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Code Manufacturer's Name and Address Code Manufacturer's Name and Address 

079 1 0  Teledyne Semiconductor 32997 Bourns I nc., Trimpot Products Division 
1 25 1 5  Chadron Ave. 1 200 Columbia Ave. 
Hawthorne, CA 90250 R iverside, CA 92507 

08261 Spectra-Stri p  Corp. 366 1 9  Microwave Industries and 
7 1 00 Lampson Ave. Components Inc. 
Garden Grove, CA 92642 6600 Bombardier Street 

Montreal Que, CAN H l  P 1 E4 

08806 General Electric Co.,  
Miniture Lamp Products Dept. 501 57 Midwest Components I nc. 
Nela Park P. O. Box 787 
Cleveland, OH 441 1 2  1 98 1  Port City Blvd. 

Muskegon, MI 49443 

09353 C and K Components I nc. 
1 03 Morse Street 50437 Rel iance Steel Products Co. 

Watertown, MA 02 1 72 3700 Walnut Street 
McKeesport, PA 1 51 32 

1 2697 Clarostat Mfg., Co., I nc.  
56289 Sprague E lectric Co. 

Lower Washington Street 
Dover, N H 03820 North Adams, MA 0 1 247 

Rodan I ndustries I nc. 
59730 Thomas and Betts Co. 

1 5454 36 Butler Street 
2905 Blue Star Street El izabeth, NJ 07207 
Anahiem, CA 92806 

70485 Atlantic I ndia  Rubber Works I nc. 
1 581 8 Teledyne Semiconductor 57 1 W. Pol k  Street 

1 300 Terra Bel la Ave. Chicago, I L  60607 
Mountain View, CA 94043 

7 1 286 Rexnord I nc., 
1 9396 I l l i nois Tool Works I nc., Special ity Fastener Division 

Paktron Division 22 Spring Valley Road 
900 Fol l in Lane S. E. Paramus, NJ 07652 
Vienna, VA 221 80 

7 1 400 Bussmann Mfg., 
22526 Berg Electronix I nc. Division McGraw-Edison Co. 

Youk Expressway 2536 W. University Street 
New Cumberland, PA 1 7070 St. Louis, MA 631 07 

23499 Gavitt Wire and Cable, 7 1 590 Centralab Electronics, 
Division of RSC Industries I nc. Division of Globe-Union I nc. 
455 Quince Street P. O. Box 858, Hwy 20 W. 
Escondido, CA 92025 Fort Dodge, IA 50501 

24931 Specialty Connector Co .,  I nc. 72982 Erie Technological Products I nc. 
3560 Madison Ave. 644 W. 1 2th Street 
Indianapolis, I N  46227 Erie, PA 1 651 2 

27264 Molex Products Co. 73 1 38 Beckman Industries Inc., 
5224 Katrine Ave. He l ipot Division 
Downers Grove, I L 6051 5 2500 Harbor Blvd .  

Fu l lerton, CA 92634 
28480 Hewlett-Packard Co. ,  

Corporate Hq. 73743 Fischer Special  Mfg. ,  Co. 
1 501 Page M i l l  Road 446 Morgan Street 
Palo Alto, CA 94304 Cincinnati, OH 45206 
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Code 

73803 

74868 

74970 

75042 

759 1 5  

76493 

781 89 

78488 

791 36 

80009 

8003 1 

80294 

Manufacturer's Name and Address 

Texas I nstruments I nc. ,  
Meta l lurgial Materials Division 
34 Forest Street 
Attleboro, MA 02703 

Bunker Ramo Corp., 
Amphenol RF Division 
33 E. Frankl i n  Street 
Danbury, CT 068 1 0  

Johnson E.  F .  Co. 
299 1 0th Ave., S. W. 
Washeca, M N  56093 

T RW Electronic Components, 
I RC F ixed Resistors 
Phi ladelphia Division 
401 N .  Broad Street 
Phi ladelphia, PA 1 9 1 08 

Littlefuse I nc. 
800 E. Northwest Hwy. 
Des Plaines, I L  600 1 6  

Bell I ndustries I nc., 
Mi l ler J. W. Division 
P. O. Box 5825 
1 9070 Reyes Ave. 
Compton, CA 90224 

I l l i nois Tool Works I nc. ,  
Shakeproff Division 
St. Charles Road 
Elgin, I L  601 20 

Stackpole Carbon Co. 
St. Marys, PA 1 5857 

Waldes Kohinoor I nc. 
47-1 6  Austel Place 
Long Island City, NY 1 1 1 0 1  

Tektron ix  I nc. 
P. O. Box 500 
Beaverton, OR 97077 

Mepco-Electa I nc. 
22 Columbia Road 
Morristown, NJ 07960 

Bourns I nc. ,  
I nstrument Division 
6 1 35 Magnol i a  Ave. 
R iverside, CA 92506 

Code 

81 483 

83501 

86928 

90201 

91 637 

9 1 737 

9 1 929 

934 1 0  

957 1 2  

95987 

98003 

98291 

AI R FORCE T033A1-1 3-496-1 
NAV E LE X  0969-LP-1 70-001 0  

Introduction t o  I PS 

Manufacturer's Name and Address 

I nternational Rectifier Corp. 
922Q Sunset Blvd. 
Los Angeles, CA 90069 

Gavitt Wire and Cable 
Division of RSC Industries I nc. 
Central Street 
Brookfield, MA 01 506 

Seastrom Mfg. Company, I nc. 
701 Sonora Ave. 
Glendale, CA 9 1 201  

Mal lory Capacitor Co. ,  
Division of P. R. Mal lory and Coo, I nc. 
P. O. Box 372 
3029 E. Washington Street 
I ndianapolis, IN 46206 

Dale Electron ics I nc. 
P. O. Box 609 
Columbus, M E  68601 

ITT Cannon-Gremar I nc. 
922 S. Lyon Street 
Santa Ana, CA 92705 

Honeywel l I nc., 
Micro Switch Division 
1 1  W. Spring Street 
Freeport, I L 6 1 032 

Essex Group Inc., 
Controls Division, Lexington Plant 
P. O. Box 1 007 
45-55 Plymouth Street 
Lexington, OH 44967 

Bendix Corp., 
The Electrical Components Division 
Microwave Devices Plant 
Hurricane Road 
Franklin, IN 461 31 

Weckesser Co.,  Inc. 
4444 West Irving Park Road 
Chicago, I L 6064 1 

Nielson Hardware Corp. 
P. O. Box 568 
770 Wethersfield Ave. 
Hartford, CT 061 0 1  

Sealectro Corp .  
225 Hoyt 
Mamaroneck, NY 1 0544 
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8-0 
F igure 8-1. Oscilloscope, AN/USM-425( V ) 1 .  
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Oscilloscope, AN/USM-425(V)1 

SECTION VIII 

ILLUSTRATED PARTS BREAKDOWN 

MAINTENANCE PARTS LIST 

PART 
NUMBER 

f>72-061 5-00 

211-0503-00 

672-0613-00 

211-0503-00 

2 11-0516-00 

2 20-0419-00 

21 1-0143-00 

2 1 1-0534-00 

211-0504-00 

FSCM 
1 2 3 4  5 6 7  DESCRIPTION 

80009 OSCILLOSCOPE, 100MHZ , AN/USM-42 5 (V) 1 . • . • • • • • • • • •  

80009 • ACCESSORY AND COVER ASSEMBLY , See Figure 2 • • • 

for Breakdown 
80009 CABINET AND HANDLE ASSEMBLY , See F igure 3 • . • . 

for Breakdown 
80009 CIRCUIT BOARD ASSEMBLY , Vertical Module , • • • • .  

See Figure 4 for Breakdown 
80009 SCREW , MACHINE , 6- 3 2  X 0 . 188 inch, pnh , steel • . .  

(AP) 
80009 . CIRCUIT BOARD ASSEMBLY , Horizontal Module , • • .  

See Figure 7 for Breakdown 
80009 SCREW , MACHINE , 6-32  X 0 . 188 inch, pnh , steel . • .  

(AP) 
80009 . ELECTRON TUBE ASSEMBLY , See Figure 12  for . • • •  

Breakdown 
80009 • SCREW ,�mCHINE , 6-32  X 0 . 875  inch , pnh , steel • • •  

(AP) 
80009 NUT , PLAIN, SQUARE , 6- 3 2  X 0 . 312  inch , steel • . • •  

(AP) 
80009 . SCREW , MACHINE , 4-40 X 0 . 3 7 5  inch , pnh , steel • • •  

(AP) 
80009 . MAIN CHASSIS ASSEMBLY , See Figure 13  for . • . • •  

Breakdown 
80009 SCREW , ASSEMBLED , WASHER , 6- 3 2  X 0 . 312 inc h ,pnh 

80009 
steel (AP) 

SCREW , MACHINE , 6- 3 2  X 0 . 2 5 inch , pnh , steel . • • .  

(AP) 

UNITS USABLE 
PER ON 

ASSY CODE 

1 
1 

1 

1 

2 

1 

2 

1 

4 

4 

1 

1 

4 

5 

8-1 
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( 

8-2 

f1,;, !1 15 
16 17 � 19 

Figure 8-2_ Accessories and Coyer Assembly_ 



FIG. & 
INDEX 

NO. 

8-2-
-1 

-2  

-3 

-4 

-5 

-6 

-7 
-8 
-9 

-10 

-11 
-12  
-13 

- 14 
-15 
-16 
-17 
-18 
-19 
- 2 0  

- 2 1  
- 2 2  
- 2 3  

-24 

- 2 5  
-26 

-27 
-28 
- 2 9  

-30 
-31 

-32 

PART 
NUMBER 

470-3NT34 

UG274BUDURAPLATE 

29-JP1l6-1 

1 296 

337-2122-00 
337-2122-0 1  
020-0 2 3 3-00 
010-6101-00 
206-022 3-00 
206-0191-01 
17 5-1661-00 

28PR224-1 

010-6104-00 
206-02 24 -00 
206-0191-01 
17 5-1661-00 

206-0244-00 
108-7 53 -17 
206-0105-00 
103-0051-01 
344-0046-00 
013-0107-03 
175-0124-01 

200-2055-01 
334-2661-00 
5SlO-8 
5S3-1 

210-1105-00 

200-20 56-00 
5R2-1 

210-062 2-00 
386-3689-00 
210-3068-00 

348-0524-00 
CB-833 14-CE 

210-3067-00 

FSCM 

80009 
95712  

9173 7  

2493 1 

05276 

80009 
80009 
80009 
80009 
8 0009 
80009 
80009 

24931 

80009 
80009 
80009 
80009 

80009 
74970 
80009 
80009 
8 0009 
80009 
80009 

80009 
80009 
71286 
7 1286 

80009 

80009 
7 1286 

80009 
8 0009 
80009 

80009 
98003 

80009 

AIR FORCE T033A1-13-496-1 
NAVE LEX 0969-LP-1 70-0010 

Accessories and Cover Assembly 

1 2 3 4 5 6 7  DESCRIPTION 

ACCESSORY AND COVER ASSEMBLY , NHA  F igure 1-1 _ _  _ 

ADAPTER ,CONNECTOR, BNC TO UHF (80009 No . . • • • •  

103-0015-00 ) 
• ADAPTER , CONNECTOR ,BNC TO BNC ( 80009 NO • •  _ • • •  

103-0030-00 ) 
• ADAPTER, CONNECTOR , BNC male to UHF female • • • •  

(80009 No .  103-0032-00 ) 
• ADAPTER, CONNECTOR, BNC male to dual binding • •  

post (80009 No .  103-00 35-00 ) 
· SHIELD , IMPLOSION , b1ue • • • • . • . • • • . • • • • • • • • • •  _ .  

· SHIELD , IMPLOSION , c1ear • • • • . • . • . • . •  _ • . .  _ • • . . .  

• ACCESSORY PACKAGE ,with probe s • • • • • •  _ • • • • • • • •  

LEAD , TEST, 1 X 1 meter • • • • • • • • • • • • . • . • • • • . •  

· • • PROBE HEAD , IX . . • . . • • • . • • . • . . • • • .  _ • • • • . • •  

• . .  TIP , PROBE , package of 10 • • . • • • • . . • • • • • •  

• . •  CABLE , SPECIAL PURPOSE , ELECTRICAL , 39 ohm. 
coax , 40 . 72 long 

· ADAPTER , CABLE END ( 80009 NO • • . • . . • . • • • . .  

103-0 189-00 ) 
• LEAD , TEST , 10X , l  meter • . • . . . • . • . • • • . • • . • . . •  

PROBE HEAD , 1 meter , blue • . • • • . . . • . • • . • . . •  

TIP , PROBE ,package of 10  • • • . . • • • . • • . • • .  

• CABLE , SPECIAL PURPOSE , ELECTRICAL , 39 ohm . 
coax , 40 . 72 long 

• COMPENSATION BOX , l  meter blue . • . . • • . • • • • 

PROBE , TIP (80009 No . 134-0013-00 ) . . . • • . . . •  

· . TIP ,  PROBE . . . . . . . . . • . . • . . . . . • . . . . • • . • • • . • . •  

ADAPTER,  PROBE TIP . • . . . • . . . • . • • . • • . . • • . . • . .  

· CLIP , ELECTRICAL , a11 igator type , with cover . 
TIP , TEST PROD , retainer hook assembly • . . • . .  

LEAD , ELECTRICAL ,probe ground , S  inche s . . • . •  

long 
COVER , SCOPE ,with hardware • . . . • • • • . . . . . • . • • . .  

PLATE , IDENTIFICATION ,marked Tektronix • . . • .  

· FASTENER , PAWL (80009 No . 2 14-0122-00 ) • • . • . 

WASHER , RING , 0 . 25 inch OD ( 80009 No • . • • • . . •  

210-0907-0 0 )  (AP) 
WASHER, FLAT , 0 . 188 ID X 0 . 375  inch OD , • . • . •  

nylon (AP) 
LID , ACCESSORY COVER . • . . • • . . • • . • • • • . • • . • . • •  

• RECEPTACLE , FASTENER (80009 No . . • • . • .  · • . . . • .  

214-0127-00 ) 
RIVET, SOLID CAP) • . . . • . • • • . . . • • . • • . . . • . . . • •  

SUPPORT , COVER . . . . . . . . • . . . . . . . . . . . . . . • • . • . •  

RIVET ,TUBULAR , 0 . 218 L X  0 . 125 OD , truss . . . .  
head , brass CAP) 

GASKE T ,FRONT PANEL , sil icone with PSA bac k .  
CATCH , CLAMPING , front cover (80009 No . . . . .  . 

105-0350-00) 
RIVET , TUBULAR, 0. 281 L X  0 . 1 2 5  OD , truss . . . .  

head , brass (AP) 

UNITS USABLE 
PER ON 

ASSY CODE 

REF 

2 

1 

2 

1 

1 
1 
1 
1 
1 
1 
1 

1 

2 
1 
1 
1 

1 
3 
3 
3 
3 
3 
3 

1 
1 
1 
1 

1 

1 
1 

2 
1 
2 

1 
2 

4 
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Accessories and Cover Assembly 

FIG. & PART 
INDEX NUMBER 
NO. 

8-2- 210-3068-00 

-33 386- 2 2 7 5-00 
-34 200-2055-00 
- 3 5  AGC1/2 

8-4 

FSCM 
1 

8 0009 

8 0009 
80009 
7 1400 

UN ITS USABLE 
PER ON 

2 3 4 5 6 7 DESCRIPTION ASSY CODE 

RIVET, TUBULAR , 0. 218 L X 0 . 125 0D , truss . . • .  4 

head , brass (AP) 
. PLATE , BACKING , cover latch • . . • . . • . . . . • . . • .  , 2 

. COVER, SCOPE , front • . . . • • . • • •  _ • . . . . . . . . . . . • . 1 
FUSE , CARTRIDGE , 3AG , 0 _ 5A, 250V , fast-b 1ow • . . . • •  1 

(80009 No _  159-002 5-00 ) 



F igure 8-3_ Cabinet and Handle Assembly_ 
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Cabinet and Handle Assembly 
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Cabinet and Handle Assembly-465M 

fiG. & 
INDEX 

NO. 

PART 

NUMBER 

B-3-
-1 21-13900 

8·6 

-2 

-3 
-4 

-5 

390-0449-02 
105-0739-00 
210-0761-00 

210-0994-00 

-6 200-0602-00 
-7 334-3000-00 
-8 367-0233-00 
-9 213-0227-00 

-10 214-0516-00 

-11 214-0515-02 
-12 212-0623-00 

-13 210-0056-00 

-14 

-15 
-16 
-17 

-18 

-19 

-20 
-21 
-22 
-23 
-24 

210-0805-00 

214-1987-00 
105-0677-00 
5115-1B-.OI0 

3515-14-11 

342-030S-00 

214-2521-00 
337-2392-00 
211-000S-00 
441-1259-03 
348-0080-01 

• 

FSCM 

1 2 3 4 5 6 7  DESCRIPTION 

UNITS 

PER 

ASSY 

B0009 CABINET AND HANDLE ASSEMBLY ,NHA Figure 1-2 . . . .  REF 
07700 • SHIELD,GASKET,ELECTRICAL , 0 . 125 00 X 2 . 166 . . .  AR 

feet long (80009 No. 34B-0457-00) 
B0009 • CABINET TOP.SCOPE. . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
80009 • •  STRIKE,LATCH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
B0009 • •  RIVET.SOLID , 0 . 312 L X 0 . 1 2 5  OD,oval head , .  2 

brass (AP) 
80009 • .  WASHER,FLAT , 0 . 125 10 X 0 . 2 5  inch OD,steel. 

(AP) 
80009 • COVER HANDLE, LATCH • • . • • • • • • • • . • • • • • . . . . . . . . .  

80009 • PLATE ,IDENTIFICATION,handle • • • • • • • . • • • . . • • . .  

80009 • HANDLE ,CARRYING, 1 3 . 4  inches long . . . . . . . . . . .  . 
80009 • SCREW,TAPPING , THREAD FORMING ,6-32 X 0 . 50 • • . .  

degree,flh, steel (AP) 
80009 . SPRING,HELICAL,COMPRESSION , 0 . 959 diameter • • .  

X 1 . 250 inch long 
80009 • INDEX HANDLE ,HUB • • • • • • • • . • • • • • • • . • • • • . . . • • . •  

B0009 • SCREW,SELF LOCKING , 10-24 X 0 . 7 5  inch.hex . . . .  
head , steel (AP) 

80009 . WASHER, LOCK , spilt . 0 . 047 10 X 0 . 32 inch 00, • •  

brass (AP) 
80009 • WASHER,FLAT , 0 . 204 10 X 0 . 4 3 S  inch OD, steel • •  

(AP) 
80009 
S0009 
79136 

7S1B9 

80009 

S0009 
80009 
80009 
B0009 
B0009 

· INDEX HANDLE . RING . . . . • • . . . . . • . . • . . • . . • • • • • • •  

• LATCH ,CABINET • . • . • • • • • • • . • • • . • • • . . . • • . . . • . . .  

• RING,RETAINING , O . lBS inch OD,push on,self • . .  

locking (S0009 No. 354-0553-00) (AP) 
• WASHER, SPRING TENSION , 0 . 265 10 X 0 . 5  inch . • •  

OD,steel (B0009 No. 210-1241-00) (AP) 
• INSULATOR,FILM,bottom cover . • . . . . . . . . . . • . . . •  

• SPRING ,GRQUND , 0 . 45 wide X 1 . 093 inch long . . .  
• SHIELD , ELEcrRICAL ,EMI • • . • • • • • . • • • • • • • . . . . • . .  

• SCREW,MACHlNE , 4-40 x 0 . 2 5  inch,pnh, steel • • .  

· CHASSIS, SCOPE ,main • . . . • . . . . . . . . . . . . . . . • • • • • .  
· . FOOT,CABINET .bottom . . . . . . . . . . . • • . • • . • . . • • •  
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Circuit Board Assembly. Vertical Module-465M 

FIG. & 
INDEX 

NO. 

PART 

NUMBER 

8-4- 672-0615-00 

8-8 

-1 384-1350-02 

366-1031-02 
213-0153-00 

-3 366-1722-01 
-4 366-1559-00 
-5 366-1723-00 
-6 366-1512-00 

-7 426-1072-00 
-8 358-0550-00 
-9 333-2277-00 
-10 213-0113-00 

-11 352-0477-00 
-12 FLV160 

-13 
-i' 
-15 

-16 

214-2329-00 
342-0366-00 
407-1909-00 
210-0586-00 

211-0008-00 

-17 CB5105 

-18 285-1132-00 
-19 9663-1 NT-34 

- 1 9 . 1  210-0261-00 
-19 . 2  213-0138-00 

-20 
-21 

-22 

-23 

200-2052-00 
211-0008-00 

211-0097-00 

211-0007-00 

-24 384-1056-00 
384-1389-01 

-25 ]84-1099-00 

-26 103-0186-02 
-27 384-1456-00 

-28 376-0029-00 

-29 213-0075-00 

FSCM 

1 2 3 4 5 6 7  DESCRIPTION 

UNITS 

PER 

ASSV 

80009 CIRCUIT BOARD ASSEMBLY ,Vertical Module, • • • • • • •  REF 
NHA Figure 1-3 

80009 • EXTENSION , SHAFT , 0 . 28 00 X 4 . 5 1  inch long , . . .  2 
with knob 

80009 . KNOB , red,variable • . • • • • . • . . • • • . • • . . . . . . . . . . .  

80009 • •  SETSCREW ,5-40 X 0 . 1 2 5  inch, hex socket • • • • •  

steel 
80009 • KNOB ,gray,with shaft and skirt . . . • • . • . . . . . . .  

80009 • PUSH BUTTON,gray • • . • . • • • • • • • • • • • • • • • • • • • • • • •  

80009 • KNOB ,with shaft , 7 . 03 5  inch long • • • . • • • • • • • • • 

80009 • PUSH BUTTON,gray , 0 . 1 8  square X 0 . 8 3  inch . . • .  

long 
80009 • FRAME ,PUSH BUTTON ,p1astic . . . . . • . • . . . . • . • • • • •  

80009 • BUSHING, SHAFT , 0 . 15 10 X 0 . 3  inch OD,p1astic. 
80009 . PANEL ,FRONT,Vertical Module • • • • • • • • • • • • • • • • • 

80009 • SCREW , TAPPING , THREAD FORMING ,2-32 X 0.312 . • .  

inch,pnh, steel (AP) 
80009 . HOLDER, LIGHT EMITTING DIODE . . . . • . • • . . . . . . . . .  

07263 . LAMP, LIGHT EMITTING DIODE ,red,2 volt,lOO mao 
(80009 No. 50-1001-02) 

80009 • SPRING ,GROUND , front paneL . • • • • • • • • • • • . . . • . . 

80009 • INSULATOR, PLATE , front panel,vertical • • . • • • • •  

80009 • BRACKET,ATTENUATQR,grounding . . . . . . • . . • . • • • • .  

80009 • NUT,PLAIN,EXTENDED WASHER,4-40 X 0 . 2 5  inch, . 
steel (AP) 

80009 . SCREW ,MACHINE ,4-40 X 0 . 2 5  inch,pnh, steel • • • •  

(AP) 
01121 . RESISTOR, FIXED COMPOSITION , 51 ohm , 5 \ , 0 . 25W • •  

(80009 No. ]15-0510-00) 
80009 • CAPACITOR, FIXED PLASTIC , 0 . 019uF , 1 0 . , 600v • • • •  

36619 . CONNECTOR,RECEPTACLE,BNC, female (80009 No • . •  

131-0126-00) 
80009 • TERMINAL ,LUG , 0 . 1 4  IO,plain,brass . • • . • • • . • • • • .  

80009 . SCREW,TAPPING,THREAD FORMING , 4-24 X 0.188 . • . .  

inch, type B ,pnh, stee1 (AP) 
80009 • COVER,ATTENUATOR . . • . . . • . . . . . . . • . . . • • . • • . . . . •  

80009 • SCREW ,MACHINE, 4-40 X 0 . 2 5  inch ,pnh,steel • . • •  

(AP) 
80009 • SCREW,MACHINE,4-40 X 0 . 312 inch,pnh,stee1 • • •  

(AP) 
80009 . SCREW ,MACHINE , 4-40 X 0.188 inch,pnh , steel • • •  

(AP) 
80009 • EXTENSION SHAFT , 0 . 125 00 X 6 . 5 8  inch long • . .  

80009 . EXTENSION SHAFT , 1 . 90s 10ng ,offset,p1astic . . •  

80009 • •  EXTENSION SHAFT,push button, 1 . 54 inch . . . . .  
long 

80009 • •  ADAPTER ,  EXTENSION SHAFT ,push switch • . • . • • •  

80009 • EXTENSION SHAFT , 0 . 312 00 X 1 . 5  inch long, . • •  

aluminum 
80009 • COUPLING,SHAFT , RIGIO , O . 128 10 X 0 . 312 00 X • •  

0 . 5  inch long 
80009 . •  SETSCREW , 4-40 X 0.094 inch,hex soc , s teel • •  
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FIG. & 
I NDEX 

NO. 

8-4-31 
- 3 2  

- 3 3  
- 34 

-35 

-36 

-37 

-38 

-39 

-40 
-41 
-42 
-43 
-44 

-45 
-46 

-47 

-48 

-49 
-50 

-51 

-52 

-53 

-54 

-55 

-56 

-57 

-58 
-59 

-60 

PART 
NUMBER 

3 3 7 - 2 2 34-00 
2 11-0012-00 

1 19-0860-00 
2 1 3-0183-00 

2 11-0510-00 

3038-0228-402 

T4- 34M 

129-0575-00 

2 10-0457-00 

1 5 1-0446-00 
2 10-0627-00 
3 4 3-0097-00 
2 1 0-0599-00 
2 14-0368-00 

352 - 0262-00 
2 1 1-0012-00 

2X12 161-402 

214-1138-00 

407-1922-00 
2 1 1-0507-00 

2 10-0457-00 

670-4849-00 

2 13-0146-00 

672-0616-00 
672-0617-00 
2 11-0097-00 

2X12161-402 

211-0008-00 

214-2 519-00 
222 2-801-96138 

441-1364-00 

AIR FORCE T033A1·1 3·496-1 
NAVE LEX 0969· LP·1 70·0010 

Circuit Board Assembly, Vertical Module 

FSCM 
1 2 3 4 5 6 7  DESCRIPTION 

80009 • SHIELD , ELECTRICAL ,preamp1ifier input . . • . . • . .  

80009 SCREW , MACHINE , 4-40 X 0 . 37 5  inch , pnh , stee1 . • .  

(AP ) 
80009 DELAY LINE , 120NS , 150 ohm . • . . • . . • . . . . • . . • • . • .  

80009 SCREW , TAPPING , THREAD FORMING , 6- 3 2  X 0 . 25 . • . .  

inch , pnh , stee1 (AP)  
80009 . SCREW, MACHINE , 6- 3 2  X 0 . 312  inch , pnh , stee1 . • •  

(AP) 
73743 NUT, PLAIN , HEXAGON , 6-32  X 0 . 25 inch , brass . . • .  

(AP )  (80009 No . 2 10-0409-00 ) 
59730 STRAP , ELECTRICAL COMPONENT , tie down , 5 . 0  . . .  

inch long ( 80009 No . 346-012 1-00) 
80009 SPACER, POST , 0 . 312 inch long with 6-32 . . . . . .  . 

thread s , brass 
80009 NUT, PLAIN, EXTENDED WASHER, 6- 3 2  X 0 . 312 inch , 

steel (AP )  
80009 TRANSISTOR, silicon , NPN . . . . . . . • . . . . . . . . . . • . . .  

80009 • RIVET, SOLID, 0 . 042 OD X 0 . 25 inch long , RDH • . .  

80009 RETAINER, TRANSISTOR, heat s ink . . . . . . . . . . . . . .  . 

80009 NUT, SLEEVE , 4-40 X 0 . 391 inch long (AP )  . . . . . •  

80009 SPRING , HELICAL COMPRESSION , 0 . 24 OD X 0 . 438 . .  

inch long 
80009 RETAINER, TRANSISTOR . . . . . . . . . . . . . . . . . . . . . • • . .  

80009 SCREW ,MACHINE , 4-40 X 0 . 375 inch , pnh , stee1 . . .  
(AP ) 

7 3743 NUT, PLAIN , HEXAGON , 4-40 X 0 . 188 inch , brass . . .  
(AP)  ( 80009 No . 210-0406-00) 

80009 HEAT S INK, ELECTRICAL, transistor , l  inch OD , . .  
aluminum 

80009 BRACKET, HEAT S INK, transistor , a1uminum . . . . . .  . 

80009 SCREW ,MACHINE , 6- 3 2  X 0 . 3 12 inch , pnh , stee1 . . •  

(AP ) 
80009 NUT , PLAIN, EXTENDED WASHER, 6-32  X 0 . 312 inch , 

steel (AP ) 
80009 • CIRCUIT BOARD ASSEMBLy , Vertica1 , See Figure 5 

for Breakdown 
80009 SCREW , TAPPING , THREAD FORMING , 6-20 X 0313 . . .  

inch , pnh , stee1 (AP )  
80009 CIRCUIT BOARD ASSEMBLY , Attenuator , Channe1 1 .  
80009 CIRCUIT BOARD ASSEMBLY , Attenuator , Channe1 2 .  
80009 SCREW ,MACHINE , 4-40 X 0 . 312 inch , pnh , stee1 . . .  

CAP ) 
73743 NUT, PLAIN, HEXAGON , 4-4 0 X 0 . 188 inch , brass . . .  

(AP )  (80009 No . 210-0406-00) 
80009 SCREW , MACHINE , 4-40 X 0 . 25 inch , pnh , stee1 . . . .  

(AP) 
80009 LEVER, SWITCH , AC-ground-DC . . . . . . . . . . . . . . . .  . 

80031 CAPACITOR, VARIABLE , CERAMIC DIELECTRI C ,  . . .  . 
0 . 5-3pF , 4 00V (80009 No . 2 81-0214-00)  

80009 CHASS IS , ATTENUATOR BOARD . . . . . . . . . . . . . . . . .  . 

UNITS USABLE 
PER ON 

ASSY CODE 
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Circuit Board Assembly. Vertical Module-465M 

fiG. & 

INDEX 

NO. 

PART 

NUMBER 

B-4-56 2X12161-402 

8-10 

-57 211-000B-00 

-58 214-2519-00 

-59 2 2 2 2-801-96138 

-60 441-1364-00 

-61 211-0121-00 

-61.1 220-0810-00 

- 6 1 . 2  211-0116-00 

-62 670-4B52-00 

211-0121-00 

-63 131-2028-00 

-64 75060 

-65 337-2387-00 

-66 B015-D-COG709M 

-67 301-000COJ0339C 

- 6 7 . 1  390-049X5P0220K 

-6B 91A-100ROM 

-69 307-1013-04 

-70 307-1014-04 

-71 CB6B15 

-72 CB5105 

- 7 2 . 1  3329P-L58-101 

-73 

-74 

-75 

-7' 

-77 

-78 

-79 

-80 

-81 

220-0455-00 

211-0008-00 

2X12161-402 

214-1126-01 

214-1752-00 

401-0370-00 

211-0116-00 

2X12161-402 

105-0737-00 

401-0369-00 

fSCM 

1 2 3 4 5 6 7  DESCRIPTION 

73743 . NUT,PLAIN, HEXAGON,4-40 X O. lBB inch,brass • • •  

(AP) (B0009 No. 210-0406-00) 

B0009 • SCREW ,MACHINE ,4-40 X 0 . 2 5  inch,pnh,stee1 • . • •  

(AP) 

B0009 

B0031 

80009 

B0009 

B0009 

80009 

B0009 

80009 

80009 

22526 

80009 

72982 

729B2 

72982 

73138 

B0009 

B0009 

01121 

01121 

32997 

· . LEVER , SWITCH,AC-ground-DC . . . . . . . . . . • . . . . • . 

• . CAPACITOR,VARIABLE , CERAMIC DIELECTRIC , • • • •  

0 . 5-3pF , 400V (B0009 No. 281-0214-00) 

• • CHASSIS, ATTENUATOR BOARD . . • • • • • . • • • • • • • • • •  

• • SCREW,ASSEMBLED WASHER,4-40 X 0.438 inch , .  

pnh ,brass (AP) 

• • NUT BLOCK , 0 . 2 8 1  SQ X 0 . 156 inch,4-40 . . . • •  

thread 

• • SCREW ,ASSEMBLY,WASHER,4-40 X 0 . 312 inch, • .  

double sems,poz (AP) 
• • CIRCUIT BOARD ASSEMBLY ,Attenuator • • • • • . • • •  

• • SCREW,ASSEMBLED WASHER,4-40 X 0 . 438 inch , .  

pnh,brass (AP) 
• CONTACT,ELECTRICAL.grounding • • • . . . . . . . . .  

• • •  SOCKET,PIN TERMINAL , 0 .18B inch long . • • • •  

(80009 No. 136-0252-04) 

• • •  SHIELD,ELECTRICAL,Attenuator • • • . • • • • . . . .  

· . .  CAPACITOR, FIXED, CERAMIC DIELECTRIC,17pF, 

2 0 % , 10OV (80009 No. 281-0808-00) 

• • •  CAPACITOR,FIXED, CERAMIC DIELECTRIC, • • • . •  

3 . 3pF,+/-0.25pF, 500V (80009 No. 

281-0534-00) 

• • •  CAPACITOR, FIXED, CERAMIC DIELECTRIC, 22pF, 

10%, 100V (B009 No. 281-0759-00) 

• . •  RESISTOR.VARIABLE , NONWIRE WOUND ,100 ohm . 
2 0 % , 0 . 5OW (80009 No. 311-1567-00) 

• • •  ATTENUATOR,FIXED,10X • . • • • • • • . . . . . . . . . . . •  

· . • ATTENUATOR,FIXED, 100X . • • • • • • . • • • • • • • . • • •  

• . .  RESISTOR,FIXED. COMPOSITION,680 OHM , 5 \ ,  • •  

0 . 25W (80009 No. 315-0681-00) 

• • •  RESISTOR,FIXED, COMPOSITION ,Sl ohm , 5 \ ,  . • .  

0 . 2 5W (80009 No. 315-0510-00) 

• . .  RESISTOR, VARIABLE ,NONWIRE,WOUND,TRIMMER. 
100 ohm . 0 . 5W (80009 No. 311-1259-00) 

B0009 • •  NUT,BLOCK , 0 . 281 inch square , three 4-40 • • . .  

thru threads 
B0009 • •  SCREW,MACHINE,4-40 x 0 . 2 5  inch,pnh , stee1 • •  

(AP) 

73743 

80009 

80009 

80009 

80009 

73743 

80009 

80009 

• . NUT, PLAIN,HEXAGON ,4-40 X 0. lB8 inch ,brass. 

(80009 No. 210-0406-00) 

• • SPRING,FLAT, green colored • • • . • • . • • . • • • • • . •  

• • ROLLER, DETENT • • • . • • • • . . . . . . . . . • . • . . . • . • . • .  

• . BEARING, CAM SWTICH, front and rear . • . . . . . . .  

• • SCREW,ASS��LED WASHER, 4-40 X 0 . 312 inch , .  

pnh,brass (AP) 

• • NUT,PLAIN,HEXAGON ,4-40 X 0.18B inch,brass. 

(AP) (80009 No. 210-0406-00) 

ACTUATOR, CAM SWTICH , 0 . 6  inch OD, AC-ground

DC 
• • BEARING .CAM SWITCH ,center • . • • . • . . . . . • • • • • .  

UNITS 

PER 

ASSY 
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AI R FORCE T033A1·13-496-1 
NAVE LEX 0969·LP·1 70·0010 

Circuit Board Assembly, Vertical Module 

FIG. & 
INDEX 

NO. 

PART 
NUMBER FSCM 

8-4-89 131-1758-05 80009 
1 3 1-17 58-06 80009 

-90 670-4850-00 80009 

670-4850-01 80009 

-91 388-CM40915 12697 

-92 2X20224-402 73743  

-93 1 2 14-05-00-0541C 78189 

- 94 376-0029-00 80009 

-95 2 13-0075-00 80009 

-96 381CM40934 12697 

-97 2X20224-402 7 3 7 3 4  

-98 1214-05-00-0541C 78189 

-99 441-1365-00 80009 
198-2581-00 80009 

- 100 47439 2 2526 

-101 352-0164-00 80009 

1 2 3 4 5 6 7  DESCRIPTION 

CONTACT ASSEMBLY , ELECTRICAL, ll contact . . • .  

· . CONTACT ASSEMBLY , ELECTRICAL , 10 contact . • . .  

· CIRCUIT BOARD ASSEMBLY , Cam Switch , Channel . 
1 , See Figure 6 for Breakdown 

· CIRCUIT BOARD ASSEMBLY , Cam Switch , Channel .  
2 , See Figure 6 for Breakdown 

RESISTOR, VARIABLE , NONWIRE WOUND , 5K ohm, • . .  

10% , 0 . 5W (80009 No . 3 11-1783-00) 
· . NUT, PLAIN, HEXAGON , 0 . 2 5 - 3 2  X 0 . 312  inch , . . .  

brass (AP ) (80009 No . 2 10-0583-00) 
· • WASHER, LOCK, internal , 0 . 26 ID X 0 . 40 inch . .  

OD , steel (AP) (80009 No . 210-0046-00) 
· COUPLING , SHAFT, RIGID , 0 . 1 2 8  ID X 0 . 312 OD . •  

X 0 . 5  inch long 
• . SETSCREW , 4-40 x 0 . 094 inch , hex socket , . .  

steel 
· . RESISTOR, VARIABLE , NONWI RE  WOUND, 5K ohm , • . .  

20% , lW , DPST Switch (80009 No . 
211-1791-00) 

· • NUT , PLAIN , HEXAGON , 0 . 2 5 - 3 2  X 0 . 3 12 inch , . . .  
brass (AP ) (80009 No . 210-0583-00)  

· . WASHER, LOCK, internal , 0 . 26 ID X 0 . 40 inch . .  
OD , steel CAP ) (80009 No . 2 10-0046-00)  

· CHASSIS , SCOPE , Attenuator . . . • . . . • . . . . . . . . . .  

· WIRE SET, ELECTRICAL , Attenuator . . . . . . . . . . .  . 

· . CONTACT, ELECTRICAL, 0 . 48 inch long , 22-26 . 
AWG wire (80009 No . 1 31-0707-00) 

. CONNECTOR BODY , PLUG , ELECTRICAL, 6  wire . . .  
black 

-.102 TEK-175-082 9-00 8 3501 . . .  WlRE , ELECTRICAL, 6  wire ribbon , 0 . 3 1 3  foot 

-103 441-1261-03 
198-3416-00 

-104 47439 

- 105 352-0169-00 

-106 17 5-0825-00 

long (80009 No . 1 7 5-0829-00 ) 
80009 CHASSIS , SCOPE , Main , Vertical Module . • . . . . . . . .  

80009 WIRE SET, ELECTRICAL, Vertical Module • . . . . . . . .  

2 2 526 . .  CONTACT, ELECTRICAL, 0 . 48 inch long , 22-26 . . •  

AWG wire (80009 No . 131-0707-00) 
80009 CONNECTOR, BODY , PLUG , ELECTRICAL , 2  wire . . . . .  

80009 
black 

WIRE , ELECTRICAL, 2  wire ribbon , 0 . 54 2  foot . .  
long 

UNITS USABLE 
PER ON 

ASSY CODE 
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1 
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Circuit Board Assembly. Vertical Module-465M 

Figuril 8.5. Circuit Board Allilmbly. Vilnieal (Sh"! 1 of 41. 
8·12 REV. A NOV 1978 

n 
n 
tl 

� 
:JJ 
::.1 
::1-
� 
=.I 
=.I 
=.I 
=.I 



51 

F igure 8-5. Circuit Board Assembly. Vertical (Sheet 2 of 4). 

AI R FORCE T033A1-13-496-1 
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AI R FORCE T033A1-1 3-496-1 
NAVE LEX 0969-LP-1 70-001 0  
Circuit Board Assembly, Vertical 
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F igure 8-5_ Circuit Board Assembly. Vertical (Sheet 3 of 41. 
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AI R FORCE T033A1-1 3-496-1 
NAVE LEX 0969-LP-1 70-0010 
Circuit Board Assembly, Vertical 

FIG. & 
INDEX 
NO. 

PART 
NUMBER FSCM 

1 2 3 4  5 6 7  DESCRIPTION 

UNITS USABLE 
PER ON 

ASSY CODE 

8-5- 670-4849-00 80009 CIRCUIT BOARD ASSEMBLY ,Vertical , NHA Figure . . . .  REF 

8 - 1 6  

4-52 
-1 108-0262-00 80009 . COI L , RADIO ,FREQUENCY , 510NH . . . . . . . . . . . . . . . . . .  2 
- 2  57-0180-7D-500B 78488 SHIELDING BEAD , 0 . 6UH ( 80009 No . 27 6-0507 -0 0 )  6 
- 3  1 08-0570-00 80009 COIL , RADIO FREQUENCY , fixed , 7 5NH , airwound . . . . 2 
-4 120-1094-00 8 0009 TRANSFORMER , RADIO FREQUENCY , 68NH , 2  turns , . . .  2 

27 AWG • 

-5 108-0328-00 80009 COI L , RADIO FREQUENCY , 0 . 3UH . . . . . . . . . . . . . . . . . .  2 
-6 120-0384-00 80009 . TRANSFORMER , TOROID , 2  turns . . . . . . . . . . . . . . . . . .  1 
- 7  S6075 07263 TRANSISTOR, si l icon , NPN (80009 No . . . . . . . . . . . .  1 

151-0127-00 ) 
-8 151-0190 -00 80009 TRANSISTOR , silicon , NPN . . . . . . . . . . . . . . . . . . . . . .  3 
-9 151-0434-00 80009 TRANS ISTOR , silicon , PNP . . . . . . . .  . . . . . . . . . . . . . .  4 
-10 1 51-0447-00 80009 TRANSISTOR , si l icon , NPN. . . . . .  . . . . . . . . . . . . . . . .  2 
-11 S 039650 07 263 TRANS ISTOR, silicon , PNP ( 80009 No . . . . . . . . . . . .  1 

151-0458-00 ) 
- 1 2  2N3947 07 263 . TRANSISTOR , silicon , NPN ( 80009 NO . . . . . . .  _ . . . .  1 

151-0460-00 ) 
-13 151-047 2-00 80009 TRANSISTOR , si l icon , NPN . . . . . . . . . .  . . . . . . . . . . . .  5 
-14 SF93007 12040 TRANSISTOR , silicon , NPN ( 80009 No . . . . . . . . . . . .  2 

151 -0 190-0 2 )  
- 1 5  IN4 152 07910 . SEMICONDUCTOR DEVICE , si l icon , 30V , 150MA . . . . . .  8 

(80009 No .  152-0141-02 ) 
-16 CD12 676 07 910 SEMICONDUCTOR DEVICE , si l icon , 400PIV , 200MA . . .  2 

(80009 No .  152-0246-00 ) 
-17 152-0269-00 80009 SEMICONDUCTOR DEVICE , si l icon ,VVC , 3 3pF , 20% , . . 2 

4V 
-18 155-0155-00 80009 MICROCIRCUIT, LINEAR , vertical preamplifier . . .  1 
-19 260-1424-01 80009 SWITCH , PUSH , 5  station , 2  pole , interlock . . . . . .  1 
-20 260-1445-01 80009 SWITCH , PUSH , l  button . . . . . . . . . . . . . . . . . . . . . . . .  1 
- 2 1  281-0205-00 80009 CAPAClTOR ,VARIABLE , PLASTIC , 5 . 5-65pF , 100V . . . .  2 
- 2 2  513-001 5-30 7 2982 CAPACITOR , VARIABLE , CERAMIC DIELECTRIC , . . . . . .  4 

5-35pF , +2 . 5 % , 100V (80009 No . 281-0219-00) 
-23 513-001-A- 2 . 0-10 72982 CAPAC ITOR ,VARIABLE , CERAMIC DIELECTRIC , . . . . . .  1 

2-10pF , 100V ( 80009 No . 281- 0 2 2 1-00 )  
-24 308-000COG0330J 7298 2  CAPACITOR , F I XED , CERAMIC DIELECTRIC , 33pF , 5% , .  1 

600V (80009 No . 281-0629-00)  
- 2 5  390-049X 5P02 2K 7 2982 CAPACITOR , F IXED , CERAMIC DIELECTRIC , 2 2pF , 10 % ,  2 

100V ( 80009 No .  281-07 59-00 ) 
- 2 6  8 005H9AABZ5UI04M 72982 CAPACITOR , F IXED , CERAMIC DIELECTRIC , O . OlUF , . .  10 

20% , 50V (80009 No . 281-07 7 5- 00 )  
- 2 7  390049X5P0680K 7 2 982 CAPACITOR ,FIXED , CERAMIC DIELECTRIC , 68pF , 10% , 1 

100V (80009 No . 281-0785-00 ) 
-28 8005H9AADWSR4 71K 72982 CAPAC lTOR ,FIXED , CERAMIC DIELECTRIC , 470pF , . . . 10 

10% , 100V ( 80009 No. 281-0788- 0 0 )  
- 2 9  390049X5p0820K 7 2982 CAPAClTOR , FIXED , CERAMIC DIELECTRIC , 82pF , 10 % , 1 

100V (80009 No . 281-0792-00 ) 
-30 8 00S-D-COG-150K 7 2982 CAPACITOR , FIXED, CERAMIC DIELECTRIC , 15pF , 10 % , 2 

-31 8005-100 -COG-201J 72 98 2 

- 3 2  81 31N300Z5UI03P 72982 

100V (80009 No . 281-0797-00 ) 
CAPACITOR ,FIXED , CERAMIC DIELECTRIC , 200pF , S % ,  

100V (80009 No .  281-0809-00 ) 
CAPACITOR ,FIXED , CERAMIC DIELECTRIC , O . OlUF , . .  

+100-0% , 2 50V (80009 No . 283-0005-00) 

2 

2 
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A I R  FORCE T033A1·1 3-496-1 
NAVE LEX 0969·LP·1 70·0010 

Circuit Board Assembly, Vertical 

PART 
NUMBER FSCM 

1 2 3 4 5 6 7  DESCRIPTION 

2 7 3C20 56289 CAPACITOR , FIXED , CERAMIC DIELECTRIC , 0 . 05UF ,  . .  
+100-20% , 50V (80009 No .  283-0010-00)  

8131N145 A 3 3 2J 7 2 982 . CAPACITOR , FIXED , CERAMIC DIELECTRIC , 0 . 0033 UF , 
5% , 100V (80009 No .  283-0051-00 ) 

8111A208E102Z 7 2982 CAPACITOR , FIXED , CERAMIC D IELECTRIC , 1000pF , . • .  

+100-0% , 200V (80009 No . 283-0156-00 ) 
8131N145 E 104Z 7 298 2 CAPACITOR , FIXED ,CERAMIC D IELECTRIC , O . lUF , • . .  

+80-20% , 100V (80009 No . 283-0178-00 
D151E111FO 00853 . CAPACITOR, FIXED , MICA DIELECTRIC , 110pF , 1 % , . . • .  

100V (80009 No .  283-0630-00 ) 
4 1 0P103 56289 CAPACITOR,FIXED , PLASTIC , 0 . 0047UF , 5% , 100V . . . . .  

(80009 No .  285-064 3-00 ) 
162D275X9015CD2 56289 • CAPACITOR , FIXED , ELECTROLYTIC , 2 . 7UF , 15V . . . . • .  

(80009 No . 290-0263-00)  
CB47G5 01121 . RESISTOR , FIXED , COMPOSITION , 4 . 7  OHM , 5% , 0 . 2 5W . .  

(80009 No . 307-0106-00 ) 
2D1 596 50157 RESISTOR , THERMAL , lk ohm , 10 %  ( 80009 No . . . . . . • .  

307-0127-00) 
1DE104-K- 2 20EC 15454 RESISTOR, THERMAL , lOOk ohm , 10 % , 4MW ( 80009 No . 

307-0181-00) 
NS2BB430ROF 91637 RESISTOR , FIXED , WIRE WOUND , 430 ohm , 1 % , 3W . . . . .  

(80009 No . 308-0796-00 )  
3 3 2 9P-L58-500 3 2997 RESISTOR ,VARIABLE , NONWORE WOUND , 50 ohm , 10% , . .  

0 . 50W (80009 No . 3 11- 1 2 58-00 ) 
3 3 2 9P-L58-101 32997 RESISTOR , VARIABLE , NONWIRE WOUND , 100 ohm , 10 % ,  

0 . 50W (80009 No . 311- 1259- 00 ) 
3 3 2 9P-L58-252 32997 . RESISTOR ,VARIABLE , NONWIRE WOUND , 2 . 5k ohm , . . .  

10% , 0 . 50W (80009 No . 3 1 1-1266-00 ) 
91A-20001M 7 3138 RESISTOR , VARIABLE , NONWIRE WOUND , 20k ohm , 20 % , .  

O . SOW (80009 No . 3 11-1558- 00 ) 
91A-10001M 7 3138 RESISTOR ,VARIABLE , NONWIRE WOUND , 10k ohm , 20 % , . 

O . SOW (80009 No .  3 1 1- 1 559-00 ) 
91A-50000M 7 3138 RES ISTOR , VARIABLE , NONWORE WOUND , 5k ohm , 5% ,  . . . 

0 . 50W (80009 No . 311- 1560- 0 0 )  
91A-2 50ROM 7 3 1 38 RESISTOR ,VARAIBLE , NONWIRE WOUND , 250 ohm , . . . .  

20% , 0 . 50W (80009 No . 311- 1565-00 ) 
91A-100ROM 7 3 138 . RESISTOR , VARIABLE , NONWIRE WOUND , 100 ohm , 20 % , 

0 . 50W (80009 No . 3 11-1567-0 0 )  
CB1005 01121 RESISTOR, FIXED , COMPOS ITION , 10 ohm , 5% , 0 . 2 5W . .  

(80009 No . 315-0100- 00 ) 
CB1015 01121 RESISTOR , FIXED , COMPOSITION , 100 ohm , 5% , 0 . 25W . 

(80009 No . 315-0101-00 ) 
CB1025 0112 1  RESISTOR ,FIXED , COMPOSITION , lk ohm , 5% , 0 . 25W . .  

(80009 No . 315-0102-00 ) 
CB1035 01121 RESISTOR , F IXED , COMPOSITION , 10k ohm , 5% , 0 . 25W. 

(80009 No . 3 15-0103-00 ) 
CB1 215 01121 RES ISTOR , FIXED , COMPOSITION , 120 ohm , 5 % , 0 . 25w. 

(80009 No . 315-0121-00) 
CB1 315 01121 RESISTOR ,FIXED , COMPOS ITION, 130 ohm , S% , 0 . 25W .  

( 8 0009 No . 315-013 1- 0 0 )  

UNITS USABLE 
PER ON 

ASSY CODE 

1 

1 

1 

7 

1 

1 

2 

1 

1 

1 

2 

1 

1 

1 

1 

2 

1 

1 

1 

4 

4 

1 

2 

3 

1 
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AI R FORCE T033Al-1 3-496-1 
NAVE LEX 0969-LP-1 70-0010 
Circuit Board Assembly, Vertical 

FIG. & PART 
INDEX NUMBER 

NO. 

8- 5-58 CB1325 

-59 CB133 5  

-60 CB1515 

-61 CB1825 

-62 CB2005 

-63 CB2015 

-64 CB2025 

-65 CB2405 

- 6 6  CB2415 

-67 CB2235 

-68 CB3015 

-69 CB3 305 

-70 CB3325 

- 7 1  CB3615 

- 7 2  CB3625 

-73 CB4 305 

-74 CB4315 

-7 5 CB4 705 

-76 CB4715 

- 7 7  CB4745 

-78 CB5115 

-79 CB5125 

-80 CB5605 

-81 CB5625 

-82 CB6205 

8- 1 8  

FSCM 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

0112 1  

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

0112 1  

01121 

01 121 

01121 

01121 

01121 

UNITS USABLE 
PER ON 

1 2 3 4 5 6  7 DESCRIPTION ASSY CODE 

- RESISTOR , FIXED , COMPOSITION , l . 3k olun , 5% , O . 2 5W 1 

(80009 No .  3 1 5-0132-00 ) 
· RESISTOR , FIXED , COMPOSITION , 13k olun , 5% , 0 . 2 5 W .  1 

(80009 No. 315-0133-00 ) 
· RESISTOR , FIXED , COMPOSITION , 150 olun, 5 % , 0 . 2 5W .  3 

( 80009 No .  315-0151-00 ) 
RES ISTOR , F IXED , COMPOSITION , l . 8k ohm , 5% , 0 . 25W 2 

(80009 No. 315-0182-00) 
• RESISTOR , F IXED , COMPOSITION , 20 olun , 5% , 0 . 25W . •  6 

(80009 No .  315-0200-00)  
· RESISTOR , FIXED , COMPOSITION, 200 olun , 5% , 0 . 25W .  1 

( 8 0009 No .  315- 0 201-00 ) 
· RESISTOR , FIXED , COMPOS ITION, 2k ohm , 5 % ,  O .  25W • .  2 

( 8 0009 No .  315-0202-00 ) 
· RESISTOR , F IXED , COMPOSITION, 24 ohm , 5% , 0 .  25W . •  2 

( 80009 No .  315- 0 240-00) 
RESISTOR, F IXED , COMPOSITION , 24 0  ohm , 5% , O . 2 5W . 3 

( 80009 No .  3l5-0241-00 ) 
· RESISTOR, F IXED , COMPOSITION , 22k olun , 5% , 0 . 25W .  1 

(80009 No .  3l5-02 23-00 ) 
RES ISTOR , F IXED , COMPOSITION, 300 olun , 5% , 0 . 2 5W .  3 

(80009 No . 315-03 01-00 ) 
· RESISTOR , FIXED ,COMPOSITION, 33  ohm , 5% , O . 25W . .  1 

(80009 No . 315-0330-00 ) 
· RESISTOR , F IXED , COMPOSITION, 3 . 3k olun , 5% , 0 . 2 5W 1 

( 80009 No .  3 1 5-03 32-00 ) 
RESISTOR, F IXED , COMPOSITION, 360 ohm , 5 % , 0 . 25W . 1 

(80009 No . 315-0361-00 ) 
RESISTOR , F IXED , COMPOSITION, 3 . 6k olun , 5% , 0 . 25W 1 

(80009 No .  31 5-0362-00) 
· RESISTOR , FIXED , COMPOSITION , 4 3 0hm , 5% , 0 . 25W . .  3 

(80009 No . 315-0430-00 ) 
· RESISTOR , FIXED , COMPOSITION, 430 olun , 5% , 0 . 25W . 3 

(80009 No . 31 5-0431-00) 
· RESISTOR , FIXED , COMPOSITION, 4 7  ohm , 5% , 0 . 25W . .  1 

(80009 No .  315-0470-00)  
· RES ISTOR , FIXED , COMPOSITION , 47 0  ohm , 5% , 0 . 25W . 1 

(80009 No . 315-047 1-00 ) 
· RESISTOR , F IXED , COMPOSITION , 4 70k ohm , 5% , 0 . 25W 2 

(80009 No . 315-0474-00 ) 
· RESISTOR , FIXED , COMPOSITION , 510 olun , 5% , O . 25W .  1 

(80009 No .  315-0511-00 ) 
RESISTOR , FIXED , COMPOSITION, 5 . 1k olun , 5% , O . 25W 1 

(80009 No . 315- 0512-00 ) 
RESISTOR , FIXED , COMPOSITION , 56 ohm , 5% , O . 25W . •  3 

(80009 No . 315-0560-00 ) 
· RESISTOR , F IXED , COMPOSITION , 5 . 6k olun , 5% , 0 . 25W 1 

(80009 No _ 315-0562-00 ) 
RESISTOR , FIXED , COMPOSITION, 62 ohm , 5 % , O . 25W . . . 2 

(80009 No .  315-0620-00 ) 



FIG. & PART 
INDEX NUMBER FSCM 

NO. 1 

8- 5-83 CB6215 01121 · 

-84 CB623 5  01121 · 

-85 CB6815 01121 · 

-86 CB8205 01121 · 

-87 BBI005 01121 · 

-88 BB1215 01121 · 

-89 BB1225 01121 · 

-90 BB2025 01121 · 

-91 BB4715 01121 · 

-92 BB5625 01121 

-93 MFF1816GIOR20F 91637 · 

-94 MFF1816G12R70F 91637 

-95 MFF1816G30RIOF 91637 

-96 MFF1816G38R30F 91637 · 

-97 MFF1816G39R20F 91637 · 

-98 MFF1816G41R20F 91637 · 

-99 MFF1816G49R90F 91637 

- 100 MFF 1816G60R40F 91637 

-101 MFF1816G66RSOF 9163 7 

-102 MFF1816G7SROOF 91637 · 

-103 MFF18 16G80R60F 91637 

-104 HFF1816G93R10F 91637 

-105 MFF1816G110ROF 91637 

- 106 MFF1816G133ROF 91637 

- 107 MFF1816G1 S0ROF 91637 

AI R FORCE T033A1-1 3-496-1 
NAVE LEX 0969-LP-1 70-0010 

Circuit Board Assembly, Vertical 

UNITS USABLE 
PER ON 

2 3 4  5 6 7  DESCRIPTION ASSY CODE 

RES IS TOR , F IXED , COMPOS ITION , 62 0  ohm , 5% , 0 . 25W . •  2 
( 80009 No . 3 15-0621-00 ) 

RESISTOR , F IXED , COMPOSITION , 62k ohm , 5% , 0 . 25W • •  1 
(80009 No . 3 15-0623-00) 

RESISTOR , FIXED , COMPOSITION , 680 ohm , 5 % , 0 . 25W . •  1 
(80009 No . 3 15-0681- 0 0 )  

RESISTOR , FIXED , COMPOSITION , 82 ohm , 5 % , 0 . 25W • • .  2 
( 80009 No . 3 1 5-0820- 0 0 )  

RESISTOR , FIXED , COMPOS ITION , lO ohm , 5% , 0 . 125W • .  2 
(80009 No. 3 17-0100- 0 0 )  

RESISTOR , F IXED , COMPOSITION, 120 ohm , 5% , 0 . 125W . 2 
( 80009 No . 3 17-0121-00 ) 

RESISTOR , F IXED , COMPOSITION , 1 . 2k ohm , 5% ,0 . 12 5W 2 
(80009 No . 317-0122-00 ) 

RESISTOR , FIXED , COMPOSITION, 2k ohm , 5 % , 0 . 125W . .  2 
(80009 No . 3 1 7 -0202-00 ) 

RESISTOR, FIXED , COMPOSITION, 470 ohm , 5% , 0 . 12 5W .  1 
(80009 No . 3 17-0471-00 ) 

RESISTOR , FIXED , COMPOSITION , 5 . 6k ohm , 5% , 0 . 12 5W 1 
(80009 No . 3 1 7-0562-00 ) 

RESISTOR , F IXED ,FILM , 10 . 2 ohm , 1 % , 0 . 125W . • . • . • . 1 
(80009 No . 3 2 1- 0002-00) 

RESISTOR , FIXED , F I LM , 12 . 7 ohm , 1% , 0 . 125W . . • • . . .  1 
(80009 No . 3 2 1-0011-00 ) 

RESISTOR , F IXED , FILM , 30 . 1 ohm , 1% , 0 . 12 5W . . . . . . .  2 
(80009 No . 3 2 1-0047-00 ) 

RESISTOR , F IXED , FILM , 38 . 3 ohm , 1 % , 0 . 12SW . . . . . • .  1 
(80009 No .  3 2 1-0057-0 0 )  

RESISTOR , F IXED , F ILM , 39 . 2 ohm , 1% , 0 . 12 SW . . . . . . .  1 
(80009 No . 3 2 1- 0058-00 ) 

RESISTOR , FIXED , FILM , 41 . 2 ohm , 1% , 0 . 12SW . . . • • . •  1 
(80009 No . 3 2 1 -0060-00)  

RES ISTOR , F IXED , F ILM , 49 . 9 ohm , 1 % , 0 . 12 SW . . . . • . .  3 
(80009 No . 32 1-0068-00 ) 

RESISTOR , F IXED , F ILM , 60 . 4 ohm , 1% , 0 . 12 SW . . • . . • . 2 
(80009 No . 3 2 1- 0076-00 ) 

RESISTOR , FIXED , F ILM , 66 . S  ohm , 1% , 0 . 12 SW . .  _ . . . • 2 
(80009 No . 32 1-0080-00)  

RESISTOR , F IXED , FI LM , 75 ohm , 1 % , 0 . 12 5W . . . . . . . . .  2 
( 8 0009 No . 321-0085-00 ) 

RESISTOR , FIXED , F I LM , 80 . 6 ohm , 1% , 0 . 12SW . . . .  _ . .  2 
(80009 No . 3 2 1 -0088-00 ) 

RESISTOR , FIXED , F ILM , 93 . 1 ohm , 1 % , 0 _ 12SW . • • . . . .  1 
(80009 No .  3 2 1- 0094-00 ) 

RESISTOR , FIXED , F I LM , 110 ohm , 1% , 0 . 12SW . . . . . . . . 2 
(80009 No .  3 2 1-0101-00 ) 

RESISTOR , F IXED , F ILM , 133  ohm , 1 % , 0 . 12SW . . . . . . .  _ 2 
(80009 No . 321-0109-00 ) 

RES ISTOR , F IXED , F I LM, lS0 ohm , 1% , 0 . 12SW . . . . . . .  _ 1 
(80009 No .  32 1-0114- 00 ) 
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AI R FORCE T033Al-1 3-496-1 
NAVE LEX 0969- LP-1 70-0010 
Circuit Board Assembly, Vertical 

FIG. & 
I NDEX 

NO. 

PART 
NUMBER 

8- 5- 1 08 MFF 1816G130ROF 

-109 MFF1816G174ROF 

-110 MFF1816G287ROF 

-111 MFF1816G294ROF 

- 1 1 2  MFF1816G3 24ROF 

-113 MFF1816G3 32ROF 

-114 MFF1816G3 92ROF 

-115 MFF1816G4 12ROF 

-116 MFF18l6G5 11ROF 

-117 MFF1816GII000F 

- 1 18 MFF1816G35702F 

-119 MFF18 16GI0003F 

-120 MFF1816D400ROC 

-121 
-122 

- 1 23  

- 124 

- 1 25 

-126 
-127 
- 128 
-129 
-130 

- 1 3 1  

- 1 3 2  
- 1 3 3  

- 1 3 4 

- 1 3 5  

8-20 

105-0421-00 
105-0420-00 
214-1779-00 

351-03 59-00 
105-0423-00 
3 7 6-0146-00 

213-0048-00 

214-1126-01 
2 1 4-1 1 2 7 - 00 

105-0422-00 
3 5 1 - 0 3 5 5-00 

131-1030-00 

1 3 1 - 10 31-00 

1 3 1-1003-00 

FTSMl9Ll 

4 7 3 57 

4 7 3 5 0 

1 31 - 0 56 6 - 00 

FSCM 
1 2 3 4 5 6 7  DESCRIPTION 

91637 RESISTOR , F IXED , F I LM , 130 ohm , 1% , 0 . 125W . . • . . • •  

( 8 0009 No . 321-0108-00 ) 
91637 • RESISTOR , FIXED , F I LM , 174 ohm , 1% , 0. 125W . • • . • • .  

(80009 No . 3 2 1-0120-00) 
91637 RES ISTOR , FIXED , FILM , 287 ohm , 1% , 0 . 125W . . . . . .  . 

(80009 No .  3 2 1-0141-00 ) 
91637 RESISTOR , FlXED ,FILM, 294 ohm , 1% , 0 . 125W . • . . • . •  

(80009 No . 3 2 1-0142-00) 
91637 • RESISTOR , FIXED , F ILM , 324 ohm , 1% , 0 . 125W . . . . . .  . 

( 80009 No . 3 2 1- 0146-00 ) 
91637 RESISTOR , F IXED , FILM , 332 ohm , 1% , 0 . 125W . . . . • . .  

(80009 No . 321- 0 147-00) 
91637 . RES ISTOR , F IXED , F I LM , 392 ohm , 1% , 0 . 125W . . • . . . .  

(80009 No .  321-0154-00 ) 
91637 RESISTOR , F IXED ,FILM , 412 ohm , 1% , 0 . 125W . • . . . . .  

( 80009 No . 3 2 1-0 156-00) 
91637 • RESISTOR , F IXED , F I LM , 511 ohm , 1% , 0 . 125W . . . . . • .  

(80009 No . 3 2 1-0165-00 ) 

91637 . RESISTOR , FIXED , F ILM, l . lk ohm , 1% , 0 . 125W . . • . . .  

(80009 No .  321-0197-00) 
91637 • RES I STOR , FIXED ,FILM , 357k ohm , 1% , 0 . 12 5W . . • . . .  

(80009 No . 3 2 1-04 38-00 ) 
91637 RESISTOR , FIXED , FILM , lM ohm , 1 % , 0 . 125W . . . . . . • •  

(80009 No .  3 2 1-0481-00 ) 
91637 RESISTOR , FIXED , F I LM , 400 ohm , 0 . 25 % , 0 _ 125W • . . .  

80009 
80009 
80009 

80009 
80009 
80009 

80009 

80009 
80009 
80009 
80009 
80009 

80009 
80009 
98 291 

2 2 5 2 6 

2 2 5 2 6  

80009 

(80009 No . 3 21-0773-03)  
ACTUATOR, SWITCH ASSEMBLY . .  _ . . . • . .  _ . • • . . . . . . .  

ACTUATOR, SWITCH , Momentary . . . . . . • . . . • . . . . . .  

SPRING , HELICAL COMPRESS ION , 0 . 156 OD x . • . . .  

0 . 844 inch long 

GUIDE , S LIDE SWITCH . . . . . . . . . . • . . . . . . . . . . • . .  

ACTUATOR , SWITCH ASSEMBLy • • . . . . . . . . • . . . . . . • . •  

COUPLING , SHAF T , RIGID , for 0 . 125 inch • . . . . . .  

diame ter shaft 

. SETSCREW , 4-40 X 0 . 125 inch , hex socket , . .  
steel 

SPRING , F LAT , green color ed . _ . . . . .  _ . . . . . . . .  . 

. ROLLER , DETENT , 0. 125 OD X 0 . 125 inch long . .  

ACTUATOR , SWITCH , Bandwidth Limit . • . . . . . . . . .  

GUIDE , S LIDE SWITCH . . . .  _ _  . . . • . . . . . .  _ . .  _ . . .  . 

. CONTACT ASSEMBLY , ELECTRICAL , cam swi tch , . . . .  . 

bottom 

CONTACT ASSEMBLY , ELECTRICA L , cam switch , top . .  

CONNECTOR BODY , c ircuit board mount , 3  pronq . .  

TERMINAL , FEEDTHRU , in sulated , O . 566 inch long . 

( 80009 No . 1 31-0 158-00 ) 

CONTACT , ELECTRICAL , 0 . 365 inch long ( 80009 . . . 
No . 131-0608 -00 ) 

CONTACT , ELECTRICAL , 0 . 46 inch long (80009 No . 

1 3 1- 0 5 8 9 - 0 0 )  

LINK , TERMINAL CONNECTOR , 0 . 08 6 OD X 2 . 3 7 5  . . . .  

inch long 

UNITS USABLE 
PER ON 

ASSY CODE 

1 

1 

4 

2 

2 

2 

3 

2 

1 

1 

1 

2 

2 

1 
1 
1 

1 
1 
1 

1 

2 
2 
1 
1 
6 

7 
1 
2 

25  

2 

1 



FIG. & PART 
I NDEX NUMBER FSCM 

NO. 1 

8- 5- 136 7 5060 2 25 2 6  · 

- 13 7  214-0579-00 80009 · 

- 138 J-64281 71590 · 

-139 361-0383-00 8 0009 · 

-140 343-0519-00 8 0009 · 

-141 380-0421-00 80009 · 

AI R FORCE T033A1 - 13-496-1 
NAVE LEX 0969-LP-1 70-0010 

Circuit Board Assembly, Vertical 

UNITS USABLE 
PER ON 

2 3 4 5 6 7 DESCRIPTION ASSY CODE 

SOCKET, PIN TERMINAL , 0. 188 inch long (80009 • •  19 
No . 136-0 2 5 2-04)  

TERMINAL , TEST POINT , 0 . 40 inch long . • • . . • • • • . 1 
SPACER , SWITCH , plastic (80009 No • • • • • • • • • • • • • 4 

361-0542-00)  
SPACER, PUSH BUTTON SWITCH , charcoal , 0 . 33 i nch 2 

long 
RETAINER, HEAT SINK ,microcircui t  • . . • • . • • • • • • •  1 
HOUS ING , CONTACT SET • • . . • • • • • . • • • . . • . . . • • • • • •  1 

8-21 



AIR FORCE T033Al-13-496-l 
NAVE lEX 0969-lP-1 70-00l0 
Circuit Board Assembly, Cam Switch, Channel l 

13  

8-22 
Figure 8-6. Circuit Board Assembly, Cam Switch, Channel 1 (Sheet 1 of 2 ) .  

10 

11 



FIG. & PART 
INDEX NUMBER FSCM 

NO. 

8-6- 670-4850-00 80009 

-1 1 3 1-1978-00 80009 
-2 131-1979-00 80009 
-3 3 01-050COG0180J 7 2982 

-4 301-050COG0210J 7 2982 

-5 301-000COJ0399C 7 2982 

-6 301-000COJ0229C 7298 2  

-7 374-005COG909B 7 2 98 2  

-8 9 1A-200ROM 7 3138 

-9 CB1 3 15 01121 

-10 CB5 105 0112 1 

-11 BB1055 01121 

-12 MFF1816G1S0ROD 91637 

-13 MFF1816G200ROD 91637 

-14 HFF18 16G133R3D 91637 

-15 MFF1816G800ROD 91637 

AIR FORCE T033A1·1 3-496·1 
NAVE LEX 0969· LP·1 70·0010 

Circuit Board Assembly, Cam Switch, Channel 1 

UNITS USABLE 
PER ON 

1 2 3 4 5 6 7 DESCRIPTION ASSY CODE 

CIRCUIT BOARD ASSEMBLY , Carn Switch , Channel l ,  • .  REF 
NHA Figure 4-90 

· CONTACT, ELECTRICAL , circuit board to shield • .  2 

· CONTACT, ELECTRICAL, male , 0 . 415 inch long • • • • •  5 
· CAPACITOR, FIXED , CERAMIC DIELECTRIC , 18pF , 5 % , . 1 

500V (80009 No . 281-0578- 0 0 )  

· CAPACITOR, FIXED , CERAMIC DIELECTRIC , 2 1pF , 5 % , . 1 
SOOV (80009 No . 281-0579-00) 

· CAPACITOR, FIXED , CERPMIC DIELECTRI C , 3 . 9pF , • • •  1 
10% , 500V (80009 No . 281-0593-00) 

· CAPACITOR, FIXED, CERAMIC DIELECTRIC , 2 . 2pF , • • •  1 
+/-0.  25pF , 500V (80009 No . 281-0604-00 ) 

• CAPACITOR, FIXED , CERAMIC DIELECTRIC , 9pF , • • . • •  1 
+/-0 . 1pF , 500V ( 80009 No . 281-0789-00) 

· RESISTOR, VARIABLE , NONWIRE WOUND , 200 ohm , • • • •  1 
20% , 0 . 50W (80009 No . 3 1 1-1566-00) 

· RESISTOR, FIXED , COMPOSITION , 130 ohm , 5% , 0 . 25W. 1 
(80009 No . 3 15-0131-00) 

· RESISTOR, F IXED , COMPOSITION , S1 ohm , S % , 0 . 2SW • •  1 
(80009 No . 315-0510-00 ) 

· RESISTOR, FIXED, COMPOS ITION , lM ohm , S % , 0 . 12SW .  1 
(80009 No . 317-0105-00)  

· RESISTOR, F IXED , FILM, 1S0 ohm , 0 . S% , 0 . 125W • • . • .  2 
(80009 No . 321-0114-01 ) 

· RESISTOR, FIXED , FILM , 2 00 ohm , 0 . 5 % , 0 . 12SW • • • • •  2 
(80009 No . 321-0126-01) 

· RESISTOR, FIXED , FILM , 133 . 3 0hm , 0 . 5 % , 0 . 12SW • • •  1 
(80009 No . 321-1708-0 1 )  

· RESISTOR, FIXED , FILM, 800 ohm , 0 . S % , 0 . 12SW • • • . .  1 
(80009 No . 321-1709-0 1 )  

8·23 



AI R FORCE T033Al-1 3-496-1 
NAVE LEX 0969-LP-1 70-0010 
Circuit Board Assembly, Cam Switch, Channel 2 

1 7  

28 

18 

31 

32 

30 

8-24 
Figure 8·6. Circuit Board Assembly. Cam Switch. Channel 2 (Sheet 2 of 2 ) .  
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FIG. & PART 
INDEX NUMBER FSCM 

NO. 

8-6- 670-4850-01 80009 

-16 13 1-1978-00 80009 
-17 1 3 1- 1979-00 80009 
-18 301-000COK0189B 7 2 982 

-19 30 1-000COG0240J 72982 

-20 8111B061COG220J 7 2982 

-2 1 301-000COJ0279C 72982 

-22 301-000COH0759D 7 2982 

-23 374-005COG909B 72982 

-24 91A-200ROM 7 3 138 

-25 CB1215 01121 

-26 CB5105 01121 

-27 BB1055 01121 

-28 BB3005 01121 

-29 MFFl816G150ROD 91637 

-30 MFF18 16G200ROD 91637 

-31 MFF1816G133R3D 91637 

-32 MFF1816G800ROD 91637 

AI R FORCE T033A1-1 3-496-1 
NAVELEX 0969-LP-1 70-o010 

Circuit Board Assembly, Cam Switch, Channel 2 

UNITS USABLE 
PER ON 

1 2 3 4  5 6 7  DESCRIPTION ASSY CODE 

CIRCUIT BOARD ASSEMBLY , Cam Switch , Channel 2 ,  • •  REF 
NHA Figure 4-90 

· CONTACT, ELECTRICAL, circuit board to shield • •  2 

· CONTACT, ELECTRICAL , ma1e , 0 . 415 inch long • • • • •  5 

· CAPACITOR, FIXED , CERAMIC DIELECTRIC , 1 . 8pF , • • •  1 
10% , 500V (80009 No . 281-0557-00) 

· CAPACITOR, FIXED, CERk�IC DIELECTRIC , 24pF , 5 % , . 1 
500V ( 80009 No . 281-0564-00 ) 

· CAPACITOR, F IXED , CERM1IC DIELECTRIC , 22pF , 5% , • 1 
SOV ( 80009 No . 283-0154-00) 

· CAPACITOR , F IXED , CERAMIC DIELECTRIC , 2 . 7pF , • • •  1 
10% , 500V ( 80009 No . 281-0547-00 ) 

• CAPACITOR, FIXED , CERAMIC DIELECTRIC , 7 . 5pF , . . •  1 
500V (80009 No . 2 8 1- 0601-00 ) 

· CAPACITOR, F IXED , CERAMIC DIELECTRIC , 9pF , • • • • •  1 
+/- 0 . lpF , 500V ( 80009 No . 281-0789-00) 

· RESISTOR, VARIABLE , NONWIRE WOUND , 200 ohm, • • • •  1 
20% , 0 . 50W ( 8 0009 No . 3 1 1- 1566-00) 

· RESISTOR , FIXED , COMPOSITION , 120 ohm , 5% , 0 . 25W . 1 
(80009 No . 3 15-0121-00) 

· RESISTOR, F IXED , COMPOSITION , 51 ohm , 5 % , 0 . 25W • •  1 
( 80009 No . 3 15-0510-00) 

· RESISTOR, FIXED , COMPOSITION , lM ohm , 5 % , 0 . 125W. 1 
(80009 No . 317-0105-00) 

· RES ISTOR, FIXED , COMPOSITION , 30 ohm , 5 % , 0 . 125W.  1 
(80009 No . 317-0300-00) 

· RESISTOR , F IXED , FILM , 150 ohm , 0 . 5 % , 0 . 125W • • • • •  2 
( 80009 No . 32 1-0114-01 ) 

· RESISTOR, FIXED , FILM , 200 ohm , 0 . 5% , 0 . 12 5W • • • • •  2 
(80009 No . 32 1-0126-01) 

· RES ISTOR, FIXED , FILM , 133 . 3 ohm , 0 . 5 % , 0 . 125W • • •  1 
(80009 No . 32 l-1708-01 ) 

· RESISTOR, FIXED , FILH , 800 ohm , 0 . 5% , 0 . 12 5W • • • • •  1 
(80009 No . 32 1-1709-01 ) 
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Figure 8·7 . . Circuit B oard Assembl . 

y. HOrizontal M d o ule. 



FIG. & 
INDEX 

NO. 

8-7-

-1 

- 2  

- 3  

- 4  
- 5  
- 6  

- 7  
- 8  
- 9  
- 10 

-11 
- 12 

- 1 3  
- 14 
-15 
- 1 6  

- 1 7  

-18 
- 19 
- 2 0  
- 2 1  
- 2 2  

- 23 
-24  

- 2 5  
- 2 6  

- 2 7  
- 2 8  

- 2 9  
- 3 0  

- 3 1  
- 3 2  

PART 
NUMBER 

672-0613-00 

4 61 -S-70 

3 540S-561-103 

384-1366-00 

366-1559-00 
366-1346-02 
213-0153-00 

3 66-1219-00 
213-0243-00 
3 54-0442-01 
2 13 -0004-00 

384-1350-02 
358-0569-00 

358-0550-00 
4 2 6-1072-00 
333-2 278-00 
213-0113-00 

1 50-1001-02 

OSL-16L-I 00 
3 52-0477-00 
214-2329-00 
342-0367-00 
CB2705 

384-1389-01 

384-1099-00 
103-0186-02 

384-11 36-00 
384-1129-00 
384-1 390-00 
384-1101-00 
103-0186-01 

384-1341-00 
28JR166-1 

210-0255-00 
670-4847-00 

FSCM 

8 0009 

05129 

3 2997 

80009 

8 0009 
80009 
8 0009 

8 0009 
8 0009 
80009 
80009 

80009 
80009 

80009 
8 0009 
8 0009 
8 0009 

28480 

50437 
8 0009 
8 0009 
80009 
01121 

80009 

8 0009 
8 0009 

8 0009 
80009 
8 0009 
8 0009 
80009 

80009 
24931 

80009 
8 0009 

AI R FORCE T033A1·13·496-1 
NAVE LEX 0969·LP·170-001 0  

Circuit Board Assembly, Horizontal Module 

1 2 3 4 5 6 7  DESCRIPTION 

C IRCUIT BOARD ASSEMBLY , Hor izontal Module • • . • . .  

NHA Figure 1-5 
• DIAL , CONTROL, 10 turn for 0 . 25 inch diameter . 

shaft (80009 No .  3 3 1-0328-00 ) 
• RESISTOR, VARIABLE , WIREWOUND , 10k ohm , 5 % , 2W • . •  

( 80009 No. 3 11-1729-00 ) 
• EXTENSION SHAFT , O . 2 00 X 2 . 1 3 5  inch long , • • •  

with knob 
· PUSH BUTTON, gray . . . • • • • • • . • • . • • • • • . . • • . • • • • .  

· KNOB , red ,variable • • • • • • • • • • • • • • • • • • • • • • • • • • • 

• • SETSCREW , 5-40 X 0 . 125 inch , hex socket , • • • •  

steel 
• KNOB , O . 906 00 X 0 . 89 inch long , Time/Divi sion 
• • SETSCREW , 5- 40 X 0 . 25 inch , hex socket ,  steel 
• RING , KNOB SKIRT . • . . • . • • • • • • • • • • . . • . • • • • • • • • •  

• • SETSCREW , 6- 3 2  X 0 . 188 inch , hex socke t ,  • • • •  

steel 
· KNOB , 0. 28 OD X 4 . 515  inch long . . • • • • • • • • • • . •  

· BUSHING , PLASTIC , 0 . 412 OD X 0 . 257 ID X 0 . 293 . 
inch long 

BUSHING , SHAFT, 0 . 15 10 X 0 . 3  inch OD , plastic . 
• FRAME , PUSH BUTTON , plastic • • • . • . . . . • . • • • . . • . •  

· PANEL ,FRONT , Horizontal . . • . • • • • • . • . • • • . . . . . • •  

· SCREW, TAPPING , THREAD FORMING , 2-32 X 0 . 312 . • • 

inch ,pnh , steel (AP) 
• LAMP , LIGHT EMITTING DIODE , red , 2V , 100MA • • • • • •  

(80009 No . 150-1001-00 ) 
· LAMP , LIGHT EMITTING DIODE , gree n , 55MA • • • . • • • •  

HOLDER, LIGHT EMITTING DIODE • . . . . • . . • . • • • • • • •  

SPRING , GROUND , front panel .  • • . • . . . • . • . . • • . . • •  

• INSULATOR , PLATE , front panel , horizontal . • • . • •  

• RESISTOR , FIXED , COMPOSITION, 27 ohm , 5 % , 0 . 2 5W • •  

(80009 No .  315-0270- 0 0 )  
· EXTENSION SHAFT , 1 . 905 inch long , offse t ,  • . • . •  

plastic 
• • EXTENSION SHAFT , push button , 1 . 54 inch long 

ADAPTER, EXTENSION SHAFT , push button , 0 . 60 . •  

offset 
• EXTENSION SHAFT, 0. 95 inch long . . . . . • . • • • . . • •  

• EXTENSION SHAFT, S .  607 inch long . . . . . • • • . • • . •  

· EXTENSION SHAFT, 4 . 460 inch long , offset . • . . • .  

EXTENSION SHAF T , push button , 4 . 14 inch long 
· • ADAPTER, EXTENS ION SHAFT,push button , 0 . 45 . .  

offset 
EXTENS ION SHAFT , 2 . 183 inch long , offset . . . . .  . 

CONNECTOR, RECEPTACLE , BNC female (80009 No . .  . 

131-0352-02 ) 
TERMINAL , LUG , O . 391 inch ID , internal tooth • . .  

CIRCUIT BOARD ASSEMBLY , Trigger , See Figure 8 .  
for Breakdown 

UNITS USABLE 
PER ON 

ASSY CODE 

REF 

1 

1 

2 

10 
1 
1 

1 
2 
1 
1 

2 
1 

4 
10  

1 
1 

3 

1 
4 
1 
1 
2 

1 

1 
1 

1 
1 
3 
3 
3 

4 
2 

1 
1 
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AI R FORCE T033A1 -13-496-1 
NAVE LEX 0969-LP-1 70-0010 
Circuit Board Assembly, Horizontal Module 

FIG. & 
INDEX 
NO. 

8-7-33 

- 3 4  

- 3 5  

-36 

-37 
-38 

-39 

-40 

-41 

- 4 2  

- 4 3  

- 44 

-45 
-46 
-47 

-48 

-49 

-50 

-51 

-52 

- 53 

- 54 

- 5 5 

- 56 

- 5 7  

- 58 

PART 
NUMBER FSCM 

1 2 3 4  5 6 7  DESCRIPTION 

2 1 3 -0146- 00 80009 • SCREW , TAPPING , THREAD FORMING , 6- 2 0 X 0 . 3 1 3  • . .  

inch , pnh , steel (AP) 

3 43-058 2 -00 

2 1 1-001 2-00 

80009 RETAINER , SWITCH , black plas tic • . . . • • . • . . . • • . . 

8 0009 . SCREW ,MACHINE , 4-40 X 0 . 3 7 5  inch , pnh , steel • • .  

(AP ) 

2 11-0097 -00 8 0009 • SCREW ,MACHINE , 4-40 X 0 . 3 1 2  inch , pnh , stee1 . . .  

(AP) 

2X121 61-402 

6 7 2 -0614-00 

2 95-0177-00 

2 8 5-07 53-00 * 

2 8 5-0782 -00 * 

285-1060-01 * 

670-4848-00 

2 11-0019-00 

2 10-0994-00 

2 10-0054-00 

2X12 161-402 

384-132 2-00 

263-11 10-00 

2 14-1139- 0 2  

401-03 2 2 -00 

670-3551-02 

7 3 7 4 3  

80009 

8 0009 

80009 

8 0009 

8 0009 

80009 

80009 

80009 

80009 

7 3 7 4 3  

80009 
8 0009 

8 0009 

80009 

80009 

3 76-014 1-00 80009 

2 1 3 -0075-00 8 0 009 

381CM4 09 3 5  1 2 697 

2X20224-402 7 37 4 3  

1 214-05-0 0-0 5 4 1C 78189 

3 8 6-31 56-00 

198-3 068-00 

TEK- 1 7 5-0828-00 

670-4855-00 

2 1 3 -0146-00 

8 0009 

80009 

2 3 4 99 

80009 

8 0009 

NUT , PLAIN , HEXAGON , 4-40 X 0 . 188 inch , brass . . .  

(80009 No . 2 1 0-0406-00 ) 

C IRCUIT BOARD ASSEMBLY , Time/Div ision Swi tc h . 

CAPACITOR SET , MATCHED , 0 . 01uF , luF , 10uF , • . . .  

O . O luF 

. CAPACITOR , F IXED , PLASTIC , 0 . 01uF , 3 . 5 % , 100V 

CAPACITOR , F IXED , PLASTIC , 1 . 0uF , 3 . 5% , 100V . 

• CAPACITOR , FIXED , PLASTIC , 10uF , 3 % , 2 5V . • • • .  

CIRCUIT BOARD ASSEMBLY , A  Timing , See F igur e  

9 for Breakdown 

SCREW , MACHINE , 4- 40 X 1 . 0 inch , pnh , stee 1 . • •  

(AP) 

WASHER, FLAT , 0 . 1 2 5  ID X 0 . 25 inch OD , stee 1 .  

(AP) 

WASHER , LOCK , sp1it , 0 . 118 ID X 0 . 2 1 2  inch . . .  

OD , steel (AP ) 

NUT , PLAIN, HEXAGON, 4- 40 X 0 . 188 inch ,bras s . 

(AP) (80009 No . 2 1 0- 0406-00 ) 

EXTENSION SHAFT , 0 . 081 OD X 1 1 . 0 5 inch long 

ACTUATOR ASSEMBLY , ROTARY , Timing Switch . . . .  

SPRING ,FLAT , gold colored • . . . . . . . . . . . • . . .  

ROLLER, DETENT, 0 . 2 19 OD X 0 . 165 inch long 

CIRCU IT BOARD ASSEMBLY , B  Timing , See Figur e 

9 for Breakdown 

. COUPLING , SHAFT , RIGID , for 0 . 08 to 0 . 1 2 5  . . . .  

inch diameter shaft 

SETSCREW , 4 -40 X 0. 094 inch , hex socket , . .  

steel 

RESISTOR , VARIABLE , NONWIRE WOUND , 20k ohm , . .  

lW , DPST switch (80009 No .  3 1 1 -17 9 3 - 00 ) 

NUT , PLAIN , HEXAGON , 0 . 25- 32 X 0 . 3 1 2  inch , . . .  

brass (AP ) (80009 No . 210- 0583-00 ) 

WASHER , LOCK , internal , 0 . 2 6 ID X 0 . 40 inch . .  

OD , s tee l  (AP) (8 0009 No . 2 1 0- 0046-00 )  

PLATE , MOUNTING ,VARIABLE RES ISTOR , 2 . 10 X . . .  

0 . 62 5  X 0 . 063 inch 

WIRE SET , ELECTRICAL , t iming swi tch assembly 

WIRE , ELECTRICAL , 5  wire ribbon , 0 . 3 96 feet 

long (80009 No . 17 5-08 28-00 ) 

C I RCUIT BOARD ASSEMBLY , Ho r i zonta l , S ee F igur e 

10 for Bre akdown 

SCREW , TAPP I NG , THREAD FORMING , 6- 20 X 0 . 3 1 3  . . . 

inch , pnh , s te e l  (AP)  

*Matched s et ,  mu st be s to c ked under NHA . 
8-28 

UNITS USABLE 
PER ON 

ASSY CODE 

1 

2 

1 

1 

2 

1 

1 

2 

2 

1 

1 

4 

4 

4 

2 

1 

1 

4 

4 

1 

1 

3 

1 

1 

1 

1 

1 

AR 

1 

2 



FIG. & 
I NDEX 

NO. 

8 - 7 - 5 9  

- 6 0  

- 6 1  

- 6 2  

- 6 3  

- 6 4  

- 6 5  

- 6 6  

-67 

-68 

-69 

-70 

-71 

- 7 2  

- 7 3  

- 7 4  

PART 
NUMBER 

3 4 3 -0088 -00 

670-484 6-00 

2 1 3 -0146-00 

2 1 3-0138-00 

1 2 9-057 5-00 

2 10-04 57-00 

4 4 1 -1 3 66-00 

1 98 -3417-00 

4 7 4 3 9  

1 7 5-082 5-00 

1 7 5-0826-00 

TEK- 17 5-0827-00 

TEK- 1 7 5 -082 9-00 

3 52-0161-00 

3 52-01 62-00 

3 5 2-0164 -00 

3 52 -0169-00 

AI R FORCE T033Al ·1 3·496-1 
NAVE LEX 0969· LP· 1 70·00 1 0 

Circuit Board Assembly. Horizontal Module 

FSCM 
1 2 3 4 5 6 7 DESCRIPTION 

80009 CLAMP , LOOP , 0 . 062 inch d iameter . . . . . • . . . • . . • .  

80009 CIRCUIT BOARD ASSEMBLY , Swe ep ,  S ee Figure 11 . .  

for Breakdown 

80009 . SCREW , TAPPING , THREAD FORMING , 6- 2 0  X 0 . 3 1 3  . . •  

inch , pnh , steel (AP) 

8 0009 . SCREW , TAPPING , THREAD FORMING , 4- 40 X 0 . 188 • . .  

inch , pnh , steel ( AP )  

80009 SPACER , POST , 0 . 3 1 2  00 X 0 . 312 inch long ,with . 

6- 3 2  thr e ad s  

80009 NUT , PLAIN , EXTENDED WASHER , 6- 3 2  X 0 . 3 1 2  inch , 

steel (AP ) 

8 0009 . CHASS IS , SCOPE , Horizontal . . • . . . . . • . . . . • • . • . . •  

8 0009 • WIRE SET , ELECTRICAL , Horizontal Module . . • . • • •  

2 2 5 2 6  • •  CONTACT , ELECTRICAL , 0 . 48 .  inch long , 2 2- 2 6  . • .  

8 0009 

80009 

08 261 

83 501 

8 0009 

8 0009 

80009 

80009 

AWG wire (80009 No . 131-0707-00 ) 

WIRE , ELECTRICAL , 2  wire ribbon , 0 . 271 feet . .  

long 

WIRE , ELECTRICAL , 3 wire ribbon , 0 . 854 feet • •  

long 

WIRE , ELECTRICAL , 4  wire r ibbon , 0 . 271 feet . .  

long (80009 No . 17 5-08 2 7-00 ) 

WIRE , ELECTRICAL , 6  wire r ibbon , 0 . 271 feet • .  

long ( 80009 No . 1 7 5- 0 8 2 9- 0 0 )  

CONNECTOR BODY , PLUG , ELECTRICAL , 3  wire . • . • •  

black 

CONNECTOR BODY , PLUG , ELECTRICAL , 4  wire . . . • .  

black 

CONNECTOR BODY , P LUG , ELECTRICAL , 6  wire . . . . .  

black 

CONNECTOR BODY , PLUG , ELECTRICAL , 2  wire . . • . .  

black 

UNITS USABLE 
PER ON 

ASSY CODE 

1 

1 

4 

1 

1 

1 

1 

1 

30 

AR 

AR 

AR 

AR 

1 

1 

3 

3 
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AIR FORCE T033A1-13-496-1 
NAVE LEX 0969-LP-1 70-001 0  
Circuit Board Assembly, Trigger 

8-30 
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Figure 8-8. Circuit Board Assembly. Trigger (Sheet 2 of 3). 
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FIG. & 
INDEX 

NO. 
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A I R  FORCE T033Al-1 3-496-1 
NAVE LEX 0969-LP-1 70-0010 

Circuit Board Assembly, Trigger 

PART 
N UMBER 

UNITS USABLE 
FSCM PER ON 

1 2 3 4  5 6 7  DESCRIPTION ASSY CODE 

670-4847-00 
2 N3906 

80009 C IRCUIT BOARD ASSEMBLY , Trigger , NHA Figure 7- 32  REF 
01295 . TRANSISTOR , si1icon , PNP (80009 No . . . . • . . . . . . .  1 

151-0188-00 ) 
151 -0190-00 
151-047 2-00 
1 51-1042 -00 
1N4 1 5 2  

80009 . TRANSISTOR, si1icon , NPN . . . . . . . . . . . . . . . . . . . . . .  2 
8 0009 . TRANSISTOR , si1icon , NPN . . . . . . . . . . . . . . . . . . . . . .  2 
8 0009 . SEMICONDUCTOR DEVICE , SET ,matched pair , FET . . .  2 
07910 . SEMICONDUCTOR DEVICE , si1icon , 30V150MA . . . . . . .  9 

(80009 No. 152-0141-02 )  
CD12676 07910 . SEMICONDUCTOR DEVICE , si1icon , 400PIV , 200MA . . .  2 

1 55-0151-00 
1 56-0067-00 
2 14 - 2 292-04 

8 0009 
8 0009 
8 0009 

(80009 No. 152-0246-00 ) 
· MICROCIRCUIT, DIGITAL , M159 , trigger c ircuit . .  . 
· MICROCIRCUIT , LINEAR , operationa1 ampl if ier . .  . 
· LEVER, SWITCH , 6  position , 14 degree , with . . . • . .  

contacts 
214- 2 2 94-02 8 0009 . LEVER, SWITCH , 4 position , 14 degree , with . . . . .  . 

260-1211-00 
314-011COK189B 

3 14-011COG2 2 0K 

80009 
72982 

7 2982 

8005H9AADW5R472K 72982 

8 00 5H9AADW5R103K 7 2982 

390049X5P0151K 7 2982 

8005-D-COG-150K 72982 

contacts 
SWITCH, PUSH , DPDT ,push-push . . • . . . . . . . . . . . . . . . 

· CAPACITOR, F IXED , CERAMIC DIELECTRIC , 1 . 8pF , . . .  
0 . 1% , 100V (80009 No .  281-07 55-00) 

· CAPACITOR, FIXED , CERAMIC DIELECTRIC , 22pF , . . . .  
10% , 500V (80009 No .  281-07 60-00 ) 

· CAPACITOR , FIXED , CERAMIC DIELECTRIC , 0 . 0047uF , 
10% , 100V (80009 No .  281-07 7 2-00 ) 

· CAPACITOR, FIXED , CERAMIC DIELECTRIC , O . OluF , . .  
10% , 100V (80009 No .  281-077 3-00 ) 

· CAPACITOR ,FIXED , CERAMIC DIELECTRIC , 150pF , . . .  
10 % , 100V (80009 No . 281-0786-00 ) 

CAPACITOR, F IXED , CERAMIC DIELECTRIC , 15pF , . . . .  
10% , 100V (80009 No . 281-07 97 -00 ) 

8 00 5H9AABZ5U104M 7 2982 . CAPACITOR , F IXED , CERAMIC DIELECTRIC , O . OluF , . .  
20% , 50V (80009 No .  281-077 5-00 ) 

3 90049X5P08 20K 7 2982 . CAPACITOR, F IXED , CERAMIC DIELECTRIC , 82pF , 10% , 
100V (80009 No . 281-0792-00 ) 

223K02PT485 19396 . CAPACITOR, FIXED , PLASTIC , 0 . 02 2uF , 10% , 200V . . . .  
(80009 No .  285-1101-00 ) 

290-0776-00 80009 . CAPACITOR ,FIXED , 22uF , +50-10 % , 10V . . . . . . . . . . .  . 
CB51G5 01121 . RESISTOR ,FIXED , COMPOSI TION, 5 . 1  ohm , 5% ,  . . . . .  . 

0 . 25W (80009 No .  307-0113-00) 
91A-50000M 7 3 138 . RESISTOR ,VARIABLE , NONWIRE WOUND , 5k ohm , 5% ,  . .  

0 . 50W (80009 No . 311-1560-00 ) 
3 858Z-X03 -203E 32997 . RESISTOR , VARIABLE , NONWIRE WOUND , 20k ohm , . . . .  

10% , 2W (80009 No . 311-1724-00) 
CB1005 01121 . RESISTOR,FIXED , COMPOSITION, 10 ohm , 5 % , 0 . 25W . .  

(80009 No .  3 15-0100-00 ) 
CB1015 01121 RESISTOR, FIXED , COMPOSITION, 100 ohm, 5% , 0 . 25W .  

(80009 No .  315-0101-00 ) 
CB10 2 5  011 21 RESISTOR, FIXED , COMPOSITION, lk ohm , 5% , 0 . 25W . .  

(80009 No . 3 15-0102-00)  
CB1035 01121 RES ISTOR ,FIXED , COt-1POSITION , 10k ohm , 5%  , 0 .  25W. 

(80009 No. 315-0103-00 ) 

2 
1 
2 

2 

1 
1 

1 

11 

19 

2 

4 

1 

1 

1 

4 
2 

4 

2 

2 

1 

3 

2 
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FIG. & PART 
INDEX NUMBER 

NO. 

8-8- 2 9  CBI 055 

-30 CB1 3 2 5  

- 3 1  CB7 505 

- 3 2  CB1 5 2 5  

- 3 3  CB1 5 3 5  

- 3 4  CB1 545 

- 3 5  CB2025 

-36 CB204 5 

- 3 7  CB2205 

-38 CB2 2 25 

- 3 9  CB2 2 3 5  

-40 CB27 1 5  

- 4 1  CB3 0 2 5  

-42 CB3 3 3 5  

-43 CB3 3 5 5  

- 44 CB3625 

- 4 5  CB3905 

-46 CB4 7 0 5  

-47 CB4 7 3 5  

-48 CB5145 

-49 CB561 5 

-50 CB6205 

-51 CB6 2 1 5  

- 5 2  CB68 15 

- 5 3  CB7 505 

-54 CB913 5 

8-34 

FSCM 

0 1 1 2 1  

0 1 1 2 1  

0 1 1 2 1  

0 1 1 2 1  

0 1 1 2 1  

011 2 1  

0 1 1 2 1  

0 1 1 2 1  

01121 

01121 

0 1 1 2 1  

011 2 1  

011 2 1  

0112 1 

0 1 1 2 1  

0 1 1 2 1  

0 1 1 2 1  

0 1 1 2 1  

0 1 1 2 1  

0 1 1 2 1  

0 1 1 2 1  

0 1 1 2 1  

01121 

01121 

01121 

011 2 1  

UNITS USABLE 
PER ON 

1 2 3 4 5 6 7  DESCRIPTION ASSY CODE 

· RES ISTOR , F IXED , COMPOSITION , IM ohm , 5 % , 0 . 2 5W . .  3 
( 80009 No .  3 1 5-0105-00 ) 

· RESISTOR, F IXED , COMPOSITION , I . 3k ohm , 5 % , 0 . 25W 4 
(80009 No . 3 1 5 -013 2-00 ) 

· RESISTOR , F IXED , COMPOSITION , 7 5 ohm , 5 % , 0 . 25W • •  2 
( 80009 No . 3 1 5- 07 50-00) 

• RES ISTOR , F IXED , COMPOSITION , I . 5k ohm , 5% , 0 . 2 5W 1 
(80009 No .  3 1 5-0152-00 ) 

· RESISTOR , F IXED , COMPOS ITION , 1 5k ohm , 5 % , 0 . 2 5W .  1 
(80009 No .  3 1 5-01 53-00 ) 

· RES ISTOR , F IXED , COMPOSITION , 150k ohm , 5 % , 0 . 2 5W 1 
(80009 No . 3 1 5-0154-00 ) 

· RESISTOR , FIXED , COMPOS ITION , 2k ohm , 5 % , 0 . 2 5W . .  2 
(80009 No .  3 1 5-0202-00) 

· RESISTOR , FIXED , COMPOSITION , 200k ohm , 5% , 0 . 2 5W 1 
(80009 No . 3 1 5-0 204-00 ) 

· RES ISTOR , F IXED , COMPOSITION , 22 ohm , 5% , 0 . 2 5W • .  2 
( 80009 No .  3 1 5-02 20-00 ) 

· RES ISTOR , F IXED , COMPOS ITION , 2 . 2k ohm , 5 % , 0 . 2 5W 7 
( 8 0009 No . 3 1 5-02 2 2-00 ) 

RESISTOR , F IXED , COMPOSITION , 22 k  ohm , 5 % , 0 . 2 5W .  1 
(80009 No . 3 1 5-02 23-00) 

· RES ISTOR , F IXED , COMPOSITION , 27 0  ohm , 5 % , 0 . 2 5W .  2 
( 80009 No . 3 1 5-0271-00) 

RESISTOR , F IXED , COMPOS ITION , 3k ohm , 5 % , 0 . 2 5W . .  2 
(8 0009 No . 3 1 5-0 302-00 ) 

· RESISTOR , F IXED , COMPOS ITION , 3 3k ohrn , 5 % , 0 . 2 5W. 1 
(80009 No . 3 1 5-0333- 0 0 )  

RESISTOR , F IXED , COMPOSITION , 3 . 3M ohm , 5% , 0 . 2 5W 1 
(80009 No . 3 1 5- 0 3 3 5-00 ) 

· RESISTOR , FIXED , COMPOSITION , 3 . 6k ohm , 5% , 0 . 25W 2 
(8 0009 No .  3 1 5-0362- 00 ) 

· RESISTOR , FIXED , COMPOSITION , 3 9 ohm , 5% , 0 .  2 5W . .  1 
( 8 0009 No . 3 1 5 -03 90-00 ) 

· RESISTOR , FIXED , COMPOSITION , 47 ohm , 5 % , 0 . 2 5W . .  6 
(80009 No . 3 1 5-04 7 0- 00 )  

· RESISTOR , FIXED , COMPOS ITION , 47 k  ohm , 5% , 0 . 2 5W .  1 2  
(80009 No . 3 1 5-047 3-00 ) 

RES ISTOR , FIXED , COMPOSITION , 510k ohm , 5% , 0 . 2 5W 1 
(80009 No . 3 1 5-0514-00 ) 

· RESISTOR , FIXE D , COMPOS ITION , 560 ohm , 5% , 0 . 2 5W .  2 
(80009 No .  3 1 5- 0561-00 ) 

· RESISTOR , FIXED , COMPOSITION , 62 ohm , 5% , 0 . 25W . .  2 
( 80009 No . 3 1 5-0620- 0 0 )  

· RES ISTOR , FIXED , COMPOS ITION , 620 ohm , 5 % , 0 . 25W. 2 
( 80009 No . 3 1 5-0621-00 ) 

RESISTOR , FIXED , COMPOSITI ON , 680 ohm , 5 % , 0 . 2 5W .  1 
(80009 No . 3 1 5-0681-00 ) 

RESISTOR , F IXED , COMPOSITION , 75 0hrn , 5 % , 0 . 2 5W . .  3 
(80009 No . 3 1 5-0750- 0 0 )  

RES ISTOR , F IXED , COMPOS ITION , 91k ohm , 5 % , 0 . 2 5W .  1 
(80009 No . 3 1 5- 0913- 00 ) 



FIG. & 
INDEX 
NO. 

PART 
NUMBER 

8- 8 - 5 5  MFF 1 8 1 6G 2 67 00F 

- 5 6  MFF1816G1 5000F 

- 57 4 7 3 57 

- 58 C930802 

- 59 C93200 2  

- 60 3 51-0448-01 

-61 2 1 1-024 0-00 

- 6 2  2 10-0 5 51-00 

- 63 214-1 1 2 6 -02 

- 64 214-11 2 7 -00 
- 6 5  3 61-0 608-00 

AIR FORCE T033A1·13-496-1 
NAVE LEX 0969·LP·1 70-001 0  

Circuit Board Assembly, Trigger 

FSCM 
1 2 3 4  5 6 7  DESCRIPTION 

9 1 6 3 7  RES ISTOR , FIXED , FI LM , 2 . 67k ohm , 1% , 0 . 1 2 5W . . . . .  

(80009 No . 3 2 1-02 34-00 ) 

91637 . RES ISTOR , FIXED , F I LM , 1 . 5k ohm , 1% , 0 . 12 5W . . . . • .  

(80009 No . 3 21-0210-00 ) 

2 2 5 2 6  . CONTACT , ELECTRICAL , 0 . 365 inch long (80009 . • . 

No . 1 3 1-0608-00 ) 

012 95 SOCKE T , PLUG - I N , microcircuit , 8  contact ( 80009 

No . 1 3 6- 0 5 14-0 0 )  

7 3 8 0 3  . SOCKET , PLUG- I N , 20 lead , DIP , c ircuit board . . . .  

mount ( 80009 No .  1 3 6- 0634- 00 ) 

8 0 009 GUIDE , SWITCH , wi th roller and spring . . . . . . . .  . 

80009 . SCREW , ASSEMBLED WASHE R , 4- 4 0  X 0 . 688 inc h ,  . .  . 

pnh , steel (AP ) 
8 0009 • NUT , PLAIN, HEXAGON , 4-40 X 0 . 25 inch , steel . . . . 

(AP) 

8 0009 SPRING , FLAT , red colored . . . . . . . . . . . . . . . . . .  . 

80009 ROLLE R , DETENT , 0 . 12 5  00 X 0 . 12 5  inch long . .  

80009 SPACER , PUSH SWITCH , plastic . . . . . . . . . . . . . . . . • .  

UNITS USABLE 
PER ON 
ASSY CODE 

12 

1 0  

3 5  

1 

2 

4 

2 

2 

4 

4 

2 
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FIG. & 
INDEX 

NO. 

PART 
NUMBER 

8-9- 670-4848-00 

-1 152-02 17-00 
- 2  390049X5P0680K 

-3 390049X5P0151K 

-4 CB13 3 5  

-5 CB2 2 3 5  

-6 CB2 245 

-7  CB3915 

-8 CB3935 

-9 CB2255 

-10 CB9135 

-11 MFF1816D75001B 

- 1 2  MFF1816D75002B 

-13 MFF18 1 6D3750 1 B  

-14 HFF1816D37 502B 

-15 HMF188D22503B 

-16 1-380949-6 

-17 1-380949-8 

AIR FORCE T033A1-1 3-496-1 
NAVE LEX 0969-LP-1 70-0010 

Circuit Board Assembly. A Timing 

UNITS USABLE 
FSCM PER ON 

1 2 3 4 5 6 7  DESCRIPTION ASSY CODE 

80009 CIRCUIT BOARD ASSEMBLY ,A Timing , NHA Figure • • .  REF 
7-40 

80009 . SEMICONDUCTOR DEVICE , zener , 0 . 4W , 8 . 2V , 5\ . . . . .  1 
7 298 2 • CAPACITOR , FIXED , CERAMIC DIELECTRIC , 68pF , 10 \ , 1 

100V (80009 No. 281-0785-00 ) 
72982 • CAPACITOR ,FIXED , CERAMIC DIELECTRIC , 150pF , . . .  1 

10\ , 100V (80009 No . 281-0786-00) 
01121 . RESISTOR , FIXED , COMPOSITION , 13k ohm , 5\ , 0 . 25W .  1 

(80009 No . 315-0133-00 )  
01121 RESISTOR , FIXED ,COMPOSITION , 22k ohm, 5 \ , 0 . 25W .  1 

(80009 No . 3 15-0223-00) 
0112 1 • RESISTOR , FIXED , COMPOSITION , 220k ohm , 5 \ , . . . . .  1 

0 . 2 5W (80009 No .  315-0224-00 ) 
0112 1 . RESISTOR , F IXED , COMPOSI"TION , 390 ohm , 5\ , 0 . 25W .  1 

(80009 No .  315-0391-00) 
01121 • RESISTOR , FIXED , COMPOSITION, 39k ohm , 5 \ , 0 . 2 5W .  1 

(80009 No . 3 15-0393-00) 
01121 • RESISTOR, FIXED , COMPOS ITION , 2 . 2m ohm , 5\ , 0 . 2 5W 1 

(80009 No . 315-0225-00) 
01121 . RESISTOR, F IXED , COMPOSITION , 91k ohm , 5\ , 0 . 25W . 1 

(80009 No .  315-0913-00 ) 
91637 RESISTOR , FIXED , F I LM , 7 5k ohm , 0 . 1 % , 0 . 12 5W . . . . .  1 

(80009 No . 3 21-0373-04 ) 
91637 • RES ISTOR , F IXED , FI LM , 750k ohm , 0 . 1 \ , 0 . 125W . . . .  1 

(80009 No .  3 2 1-0469-04) 
91637 . RESISTOR, FIXED , F ILM , 37 . 5k ohm , 0 . 1\ , 0 . 125W . . .  2 

(80009 No .  3 2 1- 1651-04 ) 
91637 _ RESISTOR , FIXED , F I LM , 3 75k ohm , 0 . 1\ , 0 . 1 2 5W . . . .  2 

(80009 No . 321-1652-04 ) 
91637 RESISTOR, F IXED ,FILM , 2 _ 25M ohm , 0 . 1% , 0 . 1 25W . . .  1 

(80009 No . 3 2 1- 1653-04 )  
0077 9  • CONNECTOR , RECEPTACLE , 6  pin female (80009 No . 1 

136-0547-00 ) 
007 79 SOCKET , PLUG - IN , 8  pin female (80009 No . . . . . . .  1 

136-063 2-00) 

8-37 
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Figure 8-9_ Circuit Board Assembly, B-Timing (Sheet 2 of 2 1 .  



FIG. & PART 
INDEX NUMBER FSCM 

NO. 

8-9- 670-3 551-02 8 0009 

-18 301-000U2J0680K 7298 2  

-19 CB3915 0112 1 

- 20 MFF1816D75001B 91637 

-21 MFF1816D75002B 91637 

- 2 2  MFF1816D37 501B 91637 

-23 MFF1816D37 502B 91637 

- 24 HMF188D22 503B 91637 

-25 1-380949-6 007 7 9  

AI R FORCE T033A1-1 3-496-1 
NAVE LEX 0969-LP-1 70-0010 

Circuit Board Assembly. B Timing 

UNITS USABLE 
PER ON 

1 2 3 4 5 6 7  DESCRIPTION ASSY CODE 

CIRCUIT BOARD ASSEMBLY , B  Timing , NHA Figure • • • •  REF 
7-49 

• CAPACITOR, F IXED , CERAMIC DIELECTRIC , 68pF , 10% , 1 
500V (80009 No .  281-0549-00)  

• RESISTOR , F IXED , COMPOSITION , 390 ohm , 5% , 0 . 25W .  1 
(80009 No .  3 15-0391-00 ) 

• RES ISTOR, FIXED , FILM , 75k ohm, 0 . 1% , 0 . 125W • • • • •  1 
(80009 No . 3 21-0373-04 ) 

· RESISTOR, FIXED , FI LM , 750k ohm, 0 . 1% , 0 . 125W . • • •  1 
(80009 No . 3 21-0469- 04 )  

• RESISTOR , FIXED ,FILM , 37 . 5k ohm, 0 . 1% , 0 . 125W • • •  2 
(80009 No .  3 2 1-1651- 04 ) 

· RES ISTOR , FIXED , FI LM , 375k ohm , 0 . 1% , 0 . 1 2 5W • • • •  2 
(80009 No . 321-1652-04 ) 

RESISTOR, F IXED , FILM , 2 . 25M ohm , 0 . 1% , 0 . 125W • • •  1 
(80009 No . 321-1653-04 ) 

· CONNECTOR, PECEPTACLE , 6  pin female. (80009 • • • • 1 
No . 136-0547-00) 

I 
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AI R FORCE T033A1·1 3-496-1 
NAVE LEX 0969·LP·1 70·0010 

Circuit Board Assembly. Horizontal 

FIG. & 
INDEX 

NO. 

PART 
NUMBER 

UNITS USABLE 
FSCM PER ON 

1 2 3 4  5 6 7  DESCRIPTION ASSY CODE 

8- 10- 670-4 8 5 5 - 0 0  80009 CIRCUIT BOARD ASSEMBLY , Horizonta 1 , NHA Figure • .  REF 

7 - 5 7  

-1 2N3906 0 1 2 95 . TRANSISTOR, si1icon , PNP ( 80009 No . . . . . . . . . . . .  2 

1 5 1-0188-00 ) 

-2 155-0124-00 8 0009 MICROCIRCUIT,  LINEAR, Horizontal Preamplifie r .  1 

-3 260-1453-00 8 0009 . SWITCH , PUSH , l button . . . . . . . . . . . . . . . . . . . . . . . .  1 

�4 2KAB010000 7 1590 . SWITCH , PUSH , l button , DPDT ( 8 0009 No . . . . . . . . .  1 
260-177 1-00) 

-5 314-011COK189B 7 2 982 . CAPACITOR, FIXED , CERAMIC DIELECTRIC , l . 8pF , . . .  1 

0 . 1% , 100V ( 80009 No . 2 8 1- 0 7 5 5 - 0 0 )  

-6 3 14 - 0 1 1COG2 20K 7 2 982 . CAPACITOR, FIXED , CERAMIC DIELECTRI C , 2 2pF , . . . .  

10% , 500V (8 0009 No . 2 8 1-0760-00)  

-7 3 14 0 2 2X5POI0IJ 7 2 982 . CAPACITOR, FIXED , CERAMIC DIELECTRIC , 1 00pF , 5 % ,  1 
1 00V ( 80009 No . 2 8 1-0765-00)  

-8 3 14 0 2 2X5PO I02M 7 2982 . CAPACITOR, FIXED , CERAMIC DIELECTRIC , O . OOlUF , . 1 

2 0 % , 100V ( 8 0009 No . 2 8 1 - 0 7 7 0-00 ) 

-9 8005H9AABZ5U104M 7 2 982 CAPACITOR, FIXED , CERAMIC DIELECTRIC , O . lUF , . . .  2 

2 0% , 5 0V ( 8 0009 No . 2 8 1 - 0 7 7 5 - 0 0 )  

-.10 3 14 - 0 1 1COG150J 7 2982 CAPACITOR, FIXED, CERAMIC DIELECTRIC , 15pF , 5 % , . 1 
500V (80009 No . 2 81-078 7 - 0 0 )  

-11 3 6C600 56289 . CAPACITOR, FIXED, CERAMIC DIELECTRI C , O . lUF , . . .  1 

+80-20% , 2 5V (80009 No . 2 8 3 -0081-00)  

-12 D155F201FO 008 5 3 . CAPACITOR, FIXED , MICA DIELECTRIC , 2 00pF , l % , . . .  1 

500V ( 8 0009 No . 2 8 3 - 06 7 2 - 0 0 )  

-1 3 CB47G5 01121 RESISTOR, FIXED , COMPOS ITION , 4 . 7  ohm , 5 % , O . 25W. 2 

(80009 No . 307-0106-00 ) 
-14 3 386F-T04-101 3 2997 RESISTOR, VARIABLE , NONWIRE WOUND , 1 00 ohm , 2 0 % ,  1 

0 . 50W ( 8 0009 No . 3 1 1-1222-00 )  

-15 3 3 86F-T04-S01 3 2 997 RESI STOR, VARIABLE , NONWIRE WOUND , SOO ohm , . . . .  1 

20% , O . 50W ( 8 0009 No . 3 1 1-12 2 4 - 0 0 )  

- 1 6  3 386F-T04- 102 3 2 997 . RESISTOR, VARIABLE , NONWIRE WOUND , lk ohm, 2 0% , . 1 
0 . 50W (8 0009 3 1 1- 1225-00)  

-17 9 1A-I0001M 7 3 138 RESISTOR,VARIABLE , NONWIRE WOUND , 10k ohm , 2 0 % ,  2 

0 . 5 0W (80009 No . 3 11-1559-00)  

-18 91A-50000M 7 3 138 . RESISTOR, VARIABLE , NONWIRE WOUND , 5k ohm, 5 % , . .  1 
0 . 50W ( 8 0009 No . 3 1 1-1560- 0 0 )  

- 1 9  381-CM40951 1 2 697 RESISTOR, VARIABLE , NONWIRE WOUND , 2 . 5k ohm , . . .  1 
5 % , 2W (8 0009 No . 3 11-172 2 - 00 ) 

-20 38 1-CM4 0943 8 0 2 94 . RES ISTOR, VARIABLE , NONWIRE WOUND , lM ohm, 2 0 % , . 1 

2W ( 8 0009 No . 3 1 1-17 28-00)  

-21 CBI055 01121 RESISTOR, FIXED , COMPOS ITION , 1M ohm , 5 % , O . 2 5W . . 1 

( 8 0009 No . 3 1 5-0105-00) 

-22 CB1125 01121 RESISTOR, F IXED, COMPOSITION , I . 1k ohm , 5 % , O . 2 5W 1 

(80009 No . 315-0112-00)  

>23 CB18 3 5  0 1 1 2 1  . RESISTOR , F IXED , COMPOS ITION , 18k ohm , 5 % , O . 25W.  2 
(B0009 No . 315-0183 -00 ) 

-24 CB2 7 0 5  01121 RES I STOR , F IXED , COMPOSITION , 2 7 0hm , 5 % , O . 2 5W. . 2 
( 8 0009 No . 3 1 5- 0 2 7 0-00 ) 

-2 5 CB 2 2 3 5  0 1 1 2 1  RESISTOR , F IXED , COMPOS ITION , 2 2k ohm , 5 % , O . 2 5W .  4 

( 8 0009 No . 3 1 5-02 2 3-00) 
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AIR FORCE T033Al·1 3-496·1 
NAVE LEX 0969·LP·1 70·0010 
Circuit Board Assembly, Horizontal 

FIG. & 
INDEX 
NO. 

PART 
NUMBER 

8-10-26 CB3 3 5 5  

8-42 

-27 CB47 0 5  

- 2 8  CB6815 

-29 CB5 1 4 5  

- 3 0  CB7 5 2 5  

- 3 1  CB8205 

-32 CB9 115 

-33 CB91 3 5  

- 3 4  MFF1816G13 0ROF 

-35 MFF1816G16900F 

-36 MFF18 16G1 1501F 

-37 MFF18 16G2 6101F 

-38 13 1-0566-00 

-39 

-40 

-4 1 

-4 2 

-43 
-44 
-45 

C931602 

1-380949-6 

1-38 0949-8 

1-380949-9 

2 14-0579-00 
361-0384-00 

361-0608-00 

FSCM 
1 2 3 4 5 6 7  DESCRIPTION 

0 1 1 2 1  RES ISTOR, FIXED , COMPOS I TION , 3 . 3M ohm , 5 % , 0 . 2 5W 
( 80009 No . 3 15 - 0 3 3 5 - 0 0 )  

01121 . RES ISTOR , F IXED , COMPOSITION , 4 7 ohm , 5 % , 0 . 2 5W • .  

( 80009 No . 3 15-0470-00)  

0 1 12 1 · • RES ISTOR , F IXED , COMPOS ITION , 68 0  ohm , 5 % , 0 . 25W . 

( 80009 No . 3 15-0681-00)  

0112 1 RESISTOR, F IXED , COMPOS ITION , 510 k ohm , 5 % ,  • • • •  

0 . 25W (80009 No . 3 15-0514-0 0 )  

0 1 1 2 1  • RES ISTOR , F IXED , COMPOSITION , 7 . 5k ohm , 5 % , 0 . 2 5W 
(80009 No . 3 15-0752-00)  

0 1 1 2 1  • RESISTOR, FIXED , COMPOS ITION , 82 ohm, 5 % , 0 . 2 5W . .  
(80009 No . 3 15-0820-00)  

0112 1 • RES ISTOR, FIXED , COMPOS ITION , 910 ohm , 5 % , 0 . 25W . 

(80009 No . 3 15-0911-00)  

0 1 1 2 1  . RES ISTOR , F IXED , COMPOSITION , 91k ohm , 5 % , 0 . 25W. 
(80009 No . 315-0913-00) 

91637 RESISTOR, FIXED , FILM , 1 3 0  ohm , I % , 0 . 12 5W • • . . • • .  

(80009 No . 3 2 1- 01 08- 00 ) 

91637 • RESISTOR , F IXED , FI LM , 1 . 69k ohm, 1% , 0 . 1 2 5W . . . • •  

(80009 No . 3 2 1-02l5-00)  

91637 . RES I STOR, FIXED , F I LM , I I . 5k ohm, I % , 0 . 1 2 5W • • • . •  

(80009 No . 3 21-02 95-00)  

91637 • RES ISTOR, FIXED , FI LM , 2 6 . 1k ohm, I% , 0 . 125W . . • • •  

(80009 No . 3 2 1-0329-00)  

80009 • LINK, TERMINAL CONNECTOR, 0 . 086 OD X 2 . 3 75 • • . .  

inch long 

01295 • SOCKET , PLUG- IN , 16 contact , low clearance . • . . .  

(80009 No . 136-0260-02 )  

00779 CONNECTOR, 6  pin , female ( 8 0 00 9  No . . . . . . . . . • . .  

136-0547 -00 ) 

007 7 9  • SOCKET , PLUG- IN , 8  pin , female ( 8 0009 No • . . . . . .  

136-0632-00 ) 

007 7 9  SOCKET , PLUG- IN , 9  pin female ( 80009 No • • • • . • .  

136-0631-00)  

80009 • TERMINAL , TEST POINT , 0 . 40 inch long • . . • . . • . • .  

80009 • SPACER, PUSH BUTTON SWITCH, 0 . 1 3 3  inch long . • •  

80009 SPACER, PUSH BUTTON SWITCH ,pla stic . . • . . • . . . . .  

UNITS USABLE 
PER ON 

ASSY CODE 

1 

2 

2 

1 

1 

1 

1 

1 

1 

1 

2 

1 

1 

1 

2 

2 

2 

2 

2 

2 



rru crr:o 

Figure 8-1 1 .  Circuit Board Assembly, Sweep (Sheet 1 of 3) .  

AI R FORCE T033A1-13-496-1 
NAVELEX 0969-LP-170-0010 
Circuit Board Assembly, Sweep 
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Figure 8-1 1 .  Circuit Board Assembly. Sweep (Sheet 2 of 3).  
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Figure 8·1 1 .  Circuit Board Assembly. Sweep (Sheet 3 of 3) .  
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AI R FORCE T033A1-13-496-1 
NAVE LEX 0969-LP-1 70-001 0  
Circuit Board Assembly. Sweep 

FIG. & 
INDEX 

NO. 

PART 
NUMBER FSCM 

1 2 3 4 5 6 7  DESCRIPTION 

UNITS USABLE 
PER ON 

ASSY CODE 

8 -11-

-1 

6 7 0-484 6-00 

108-0724-00 

8 0009 

80009 

7 8 48 8  

0 1 2 9 5  

CIRCUI T  BOARD ASSEMBLY , Sweep , NHA Figure 7 - 6 0 _ . 

· COIL , RADIO FREQUENCY , 1 2 . 5NH . . . . . . . . . . . . . . . .  . 

REF 

1 

8-46 

- 2  

- 3  

-4 

- 5  

- 6  

- 7  

-8 

-9 

-10 

-11 

-12 

- 1 3  

- 1 4  

- 1 5  

57-0180-7D- 500B 

2N3 906 

1 5 1-0190-00 
1 51- 1042-00 

1N4 1 5 2  

1 5 5- 0 1 22 -0 0  

1 55-01 2 3 -00 

1 56-01 58-00 

2 60-1802-00 

2 60-17 20-00 

538 -011B7 - 2 5  

3 90 049X 5P04 7 0K 

3 14 0 2 2X 5P0102M 

80009 

8 0009 

07910 

8 0009 

8 0009 

8 0009 

8 0009 

8 00 09 

7 2 982 

7 2 982 

7 2 982 

8005H9AADW5R1 03K 7 2 98 2  

· SHIELDING BEAD , 0 . 6UH (80009 No .  2 7 6-0507 - 0 0 )  

· TRANS ISTOR , si 1icon , PNP (8 0009 No _ • . • . • • . . • . •  

1 51-0188-00) 

TRANSISTOR , s i l icon , NPN . . . . . . • . . . . . . . . . . . . . . .  

· SEMICONDUCTOR DEVICE , selec ted , matched pair , .  

FET 

· SEMICONDUCTOR DEVICE , s ilicon , 30V , 150MA . . . . .  . 

(8 0009 No . 152-0141- 0 2 )  

MICROC IRCUIT , DIGITAL , A  and B logic , 200 ohm . .  

per square 

MICROCIRCUI T , LINEAR , A  and B sweep/pickoff . .  . 

· MICROCIRCUIT , LINEAR , dual operational . . . . . . _ .  

amplif ier 

SWITCH , PUSH , 4  button , 2  po1e , inter1ock . . . . . .  . 

SWITCH , PUSH , 3  button . . . . . . . . . .  _ . . .  _ . . . . . . . .  . 

CAPAC ITOR , VARIABLE , CERAMIC DIELECTRIC , . . . . .  . 

7 - 2 5pF , 3 50V (80009 No . 281-0160-0 0 )  

CAPACITOR , FIXED , CERAMIC DIELECTRIC , 47pF , . . . .  

10% , 100V (8 0009 No .  28 1-07 63-00 ) 

· CAPAClTOR , F IXED , CERAMIC DIELECTRIC , O . OOlUF , .  

2 0 % , 100V ( 8 0 00 9  No . 281-07 7 0-00 ) 

CAPACl TOR , FIXED , CERAMIC DIELECTRIC , O . OlUF , . .  

1 0 % , 1 00V ( 8 0009 No . 281-07 7 3 - 00 )  

4 

10 

8 

2 

48 

1 

2 

1 

1 

1 

2 

1 

1 

8 

-16 8 00 5H9AABZ5U104M 7 2 98 2  CAPAC ITOR , F IXED , CERAMIC DIELECTRIC , O . lUF , . . .  3 

2 0 % , 50V (80009 No . 281-07 7 5-00 ) 

-17 3 90049X5P0680K 7 2 98 2  CAPAClTOR , FIXED , CERAMIC DIELECTRIC , 68PF , 1 0% , 1 

1 00V (80009 No . 281-078 5-00 ) 

-18 3 90049X5P01 51K 7 2 98 2  CAPACITOR , F IXED , CERAMIC DIELECTRIC , 1 50pF , . . .  2 

10% , 100V ( 8 0009 No . 281-07 8 6-00 ) 

-19 800 5H9AADW5R4 7 1K 7 2 982 CAPACI TOR , F IXED , CERAMIC DIELECTRIC , 4 7 0pF , . . .  2 

10% , 100V ( 80 009 No . 281- 0788-00 ) 

- 20 8 0 05-D-COG- 150K 7 2 982 CAPAC l TOR , FIXED , CERAMIC DIELECTRIC , 1 5pF , . . . .  2 

10% , 100V ( 8 0009 No . 281-07 97-00 ) 

- 2 1  C40A8 2 0J 1 6 546 CAPACITOR , F IXED , CERAMIC DIELECTRIC , 82pF , 5 % , .  2 

100V (80009 No . 281- 0816-0 0 )  

- 2 2  PT605C4 7 3M 1 9 3 9 6  CAPAC lTOR , F IXED , PLASTIC , 0 . 047UF , 2 0 % , 200V . . . .  1 

( 8 0009 No . 2 8 5-1099- 0 0 )  

- 2 3 162D 2 2 5X0020CD2 5 62 8 9  CAPAC ITOR , F IXED , ELECTROLYTIC , 2 . 2UF , 20 % , 2 0V . .  6 

(80009 No . 290- 0 1 3 6- 0 0 )  

- 2 4  1 5 0DI 06X 0015B2 56289 CAPAClTOR , F IXED , ELECTROLYTIC , 10UF , 2 0 % , 15V . . .  1 
( 8 0009 No . 2 90-0167 -00 ) 

- 2 5  162D1 05X00 3 5CD2 56289 CAPAC ITOR , F I XED , ELECTROLYTIC , lUF , 2 0 % , 3 5V . . . .  1 

(80009 No . 2 90 - 0 2 67-00 ) 

- 2 6  162D27 4X903 5BC2 5 6 2 8 9  CAPACI TOR , F IXED , ELECTROLYTIC , 0 . 2 7 UF , 10% , 3 5V .  1 

(8 0009 No . 2 90- 0 288-00)  

- 2 7  1 50D5 64XOIOOA2 5 6 2 8 9  CAPAC ITOR , FIXED , ELECTROLYTIC , O.  56UF , 20 % , 100V 1 

( 80009 No . 2 90-0 3 2 7 -00 ) 

-28 2 90-074 6-00 8 0009 CAPAC ITOR , F IXED , ELECTROLYTIC , 4 7UF , +50- 10 % , . .  2 

16V 



FIG. & PART 
INDEX NUMBER FSCM 

NO. 1 
8 - 1 1-2 9  CB47G5 0 1 1 2 1  · 

- 3 0  91A-I 00 0IM 7 3 1 3 8  · 

-31 9lA- 2 5000M 7 3 1 3 8  · 

- 3 2  CBI 015 01121 

-33 CBI 0 2 5  0 1 1 2 1  · 

- 3 4  CBI 0 3 5  01121 · 

- 3 5  CBI 04 5 011 2 1  · 

- 3 6  CB1 1 2 5  0 1 1 2 1  · 

- 3 7  CB1 1 3 5  01121 · 

- 3 8  CB1 2 1 5  0 1 1 2 1  

- 3 9  CB1 2 2 5  0 1 1 2 1  · 

-40 CB1 2 3 5  01121 · 

-41 CB1 3 2 5  011 21 

- 4 2  CB1 5 2 5  01 1 2 1  

-43 CB1 5 3 5  01121 

-44 CB1 8 2 5  0 1 1 2 1  

- 4 5  CB1 8 3 5  0 1 1 2 1  

-46 CB2005 01121 

-47 CB2015 01121 

- 48 CB2 0 3 5  01121 · 

-49 CB2 2 1 5  0 1 1 2 1  · 

-50 CB2 2 2 5  01121 

-51 CB2 2 3 5  0 1 1 2 1  

- 5 2  CB2 7 2 5  0 1 1 2 1  

- 5 3  CB3 0 1 5  0 1 1 2 1  

A I R  FORCE T033A1·13-496·1 
NAVELEX 0969·LP·1 70-0010 
Circuit Board Assembly, Sweep 

UNITS USABLE 
PER ON 

2 3 4 5 6  7 DESCRIPTION ASSY CODE 

RESISTOR , FIXED , COMPOSITION , 4 . 7  ohm , 5 % , 0 . 2 5W .  2 

( 80009 No . 307-01 06-00 ) 

RESISTOR , VARIABLE , NONWlRE WOUND , 1 0k ohm , 20 % ,  2 

0 . 50W ( 8 0009 No . 3 1 1- 1 5 59-00 ) 

RES ISTOR , VARIABLE , NONWlRE WOUND , 2 . 5k ohm , • . •  1 

2 0 % , 0 . 50W ( 8 0009 No . 311-1561-00 ) 

RESISTOR , FIXED , COMPOS ITION , 100 ohm , 5% , 0 . 2 5W .  3 

( 80009 No . 3 1 5-0101-00 ) 

RESISTOR , F IXED , COMPOS ITION , lk ohm , 5 % , 0 . 2 5W . •  4 

( 80009 No . 3 1 5-0102-00 ) 

RES ISTOR , F IXED , COMPOSITION , 1 0k ohm , 5% , 0 . 2 5W .  5 

(80009 No . 3 1 5-0103-00 ) 

RESISTOR , F lXED , COMPOSITION , 100k ohm , 5 % , 0 . 2 5W 1 

( 80009 No . 3 1 5-0104-
'
00 ) 

RESISTOR , FIXED , COMPOS ITION , l . lk ohm , 5% , 0 . 2 5W 1 

( 80009 No . 3 1 5-01 1 2-00 ) 

RES ISTOR , FIXED , COMPOSITION , l lk ohm , 5 % , 0 . 2 5W .  1 

( 80009 No . 3 1 5- 0 1 1 3-00 ) 

RESISTOR , FIXED , COMPOS ITION , 12 0  ohm , 5% , 0 . 2 5W .  1 

( 80009 No . 3 1 5-0121-00)  

RESISTOR , F IXED , COMPOS ITION , 1 . 2k ohm , 5% , 0 . 2 5W .  2 

( 80009 No . 3 1 5-01 2 2-00 ) 

RESISTOR , F IXED , COMPOS ITION , 12k ohm , 5 % , 0 . 2 5W • .  2 

( 80009 No . 3 1 5-0123-00)  

RES ISTOR , FIXED , COMPOS ITION , 1 . 3k ohm , 5 % , 0 . 2 5W .  1 

(80009 No . 3 1 5-013 2-00 ) 

RESISTOR , F IXED , COMPOS ITION , 1 . 5k ohm , 5% , 0 . 2 5W .  1 

( 80009 No . 3 1 5-01 52-00 ) 

RES ISTOR , F IXED , COMPOS ITION , 1 5k ohm , 5 % , 0 . 2 5W • .  1 

(8 0009 No . 3 1 5-0153-00) 

RES ISTOR , FIXED , COMPOSITION , 1 . 8k ohm , 5 % , 0 . 2 5W .  2 

( 80009 No . 3 1 5-018 2-00 ) 

RESISTOR , F IXED , COMPOS ITION , 18k ohm , 5 % , 0 . 2 5W . .  1 

( 8 0009 No . 3 1 5-0183-00) 

RES ISTOR , FIXED , COMPOSITION , 2 0  ohm , 5 % , 0 . 2 5W . . .  1 

( 80009 No . 3 1 5-0200- 0 0 )  

RES ISTOR , F IXED , COMPOS ITION , 200 ohm , S  % , 0 .  2 5W . .  1 

( 8 0009 No . 3 1 5-0201-00 ) 

RESISTOR , F IXED , COMPOS ITION , 20k ohm , 5% , 0 .  2 5W . .  2 

(80009 No . 315-0203-00)  

RES ISTOR , F IXED , COMPOS ITION , 2 20 ohm , 5% , 0 .  2 5W . .  2 

( 8 0009 No . 3 1 5-02 2 1- 0 0 )  

RESISTOR , F IXED ,COMPOSITION , 2 . 2k ohm , 5% , 0 . 2 5W .  2 

( 80009 No . 3 1 5-0 2 2 2- 0 0 )  

RESISTOR , F IXED , COMPOS ITION , 22k ohm , 5 % , 0 . 2 5W . .  1 

( 8 0009 No . 3 1 5-0 2 2 3 - 0 0 )  

RES ISTOR , F IXED , COMPOSITION, 2 . 7k ohm , 5 % , 0 . 2 5W .  3 

( 80009 No . 3 1 5-0 2 7 2-00 ) 

RESISTOR , F IXED , COMPOS ITION, 300 ohm , 5% , 0 .  2 5W . .  1 

( 80009 No . 3 1 5-0301-00 ) 
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AIR FORCE T033A1-1 3-496-1 
NAVE LEX 0969-LP-1 70-001 0  
Circuit Board Assembly, Sweep 

FIG. & PART 
INDEX NUMBER 

NO. 

8 - 1 1 - 5 4  CB3 035 

- 5 5  CB3 305 

- 5 6  CB3 315 

- 5 7  CB3 3 2 5  

- 5 8  CB3 625 

-59 CB3 915 

- 6 0  CB4 7 0 5  

- 6 1  CB4 7 1 5  

- 6 2  CB4 7 2 5  

-63 CB4 7 3 5  

- 6 4  CB4 7 4 5  

- 6 5  CB4 7 5 5  

-6 6 CB5 605 

-67 CB 5635 

-68 CB5645 

-69 CB6 2 2 5  

- 7 0  CB68 1 5  

- 7 1  CB6845 

- 7 2  CB7 5 2 5  

- 7 3  CB8 2 1 5  

-74 CB8 2 2 5  

- 7 5  CB9 1 0 5  

- 7 6  MFF l 8>1 6G 2 2 1 00F 

- 7 7  MFF 1 8 1 6G 2 3 7 00F 

- 7 8  MFF 1 8 1 6G 3 3 2 00F 

8-48 

FSCM 
1 

0 1 1 2 1  · 

01121 

01121 

01121 

01121 

01121 

01121 · 

01121 

01121 

01 121 

0 1 1 2 1  

0 1 1 2 1  

01121 

01121 

01121 

01121 

011 21 · 

0 1 1 2 1  

01 1 2 1  

01121 

0 1 1 2 1  

0 1 1 2 1  

9 1 6 3 7  

9 1 6 3 7  

9 1 6 3 7  

UNITS USABLE 
PER ON 

2 3 4 5 6 7 DESCRIPTION ASSY CODE 

RES ISTOR , F IXED , COMPOS ITION , 30k ohm , 5 % , 0 . 2 5W .  3 

( 80009 No . 3 1 5- 03 03-00 ) 

RESISTOR , FIXED , COMPOS ITION , 3 3 ohm , 5 % , 0 . 2 5W . .  2 

( 80009 No . 3 1 5- 0 3 3 0- 0 0 )  

RESISTOR , FIXED , COMPOSITION , 3 30 ohm , 5% , 0 . 2 5W .  1 
( 80009 No . 3 1 5- 0 3 3 1- 0 0 )  

RESISTOR , FIXED , COMPOSITION , 3 . 3k ohm , 5% , O . 2 5W 9 
( 80009 No . 3 1 5- 0 3 3 2- 0 0 )  

RESISTOR , FIXED , COMPOSITION , 3 . 6k ohm , 5 % , O . 2 5W 1 

( 80009 No . 3 1 5- 0 3 6 2 - 0 0 )  

RES ISTOR , FIXED , COMPOS ITION , 3 9 0  ohm , 5% , O . 2 5W .  2 
(80009 No . 3 1 5-03 91-00 ) 

RESISTOR , FIXED , COMPOSI TION , 47 ohm , 5 % , O . 2 5W . •  1 

(80009 No _ 3 1 5- 0 4 7 0-00 ) 

RESISTOR , F IXED , COMPOSITION , 47 0  ohm , 5% , 0 . 2 5W .  3 

( 80009 No . 3 1 5-04 7 1- 0 0 )  

RES ISTOR , F IXED , COMPOSITION , 4 . 7k ohm , 5 % , 0 . 2 5W 7 

( 8 0009 No . 3 1 5-047 2-00 ) 

RESISTOR , FIXED , COMPOS ITION , 47k ohm , 5% , 0 . 2 5W .  6 

( 80009 No . 3 1 5-04 7 3 - 0 0 )  

RESI STOR , F IXED , COMPOS ITION , 47 0  k ohm , 5 % ,  • . • •  1 

0 . 2 5W ( 80009 No . 3 1 5-047 4-00 ) 

RES ISTOR , F IXED , COMPOS ITION , 4 . 7M ohm , 5 % , 0 . 25W 1 
( 80009 No . 3 1 5-04 7 5- 0 0 )  

RESISTOR , FIXED , COMPOS ITION , 56 ohm , 5 % , 0 . 2 5W . .  1 

( 80009 No . 3 1 5- 0 560- 0 0 )  

RES ISTOR , FIXED , COMPOSITION , 56k ohm , 5 % , 0 . 2 5W .  1 

( 80009 No . 3 1 5- 0 5 63 - 0 0 )  

RES ISTOR , F IXED , COMPOS ITION , 560k ohm , 5% , 0 . 2 5W 1 
( 80009 No . 3 1 5- 0 564-00) 

RES ISTOR , FIXED , COMPOS ITION , 6 . 2k ohm , 5% , 0 . 2 5W 2 
( 8 0009 No . 3 1 5- 0 6 2 2 -0 0 )  

RES ISTOR , F IXED , COMPOSITION , 68 0  ohm , 5 % , 0 . 2 5W . 3 

( 8 0009 No . 3 1 5- 0 68 1-00 ) 

RESISTOR , F IXED , COMPOS ITION , 68 0k ohm , 5 % , 0 . 2 5W 1 

(80009 No . 3 1 5-0684-00)  

RES ISTOR , F IXED , COMPOS ITION , 7 _ 5k ohm , 5% , 0 . 2 5W 1 

( 8 0009 No . 3 1 5-0 7 5 2-00 ) 

RESISTOR , FIXED , COMPOSITION , 82 0  ohm , 5 % , 0 . 2 5W .  1 

( 8 0009 No . 3 1 5- 0 8 2 1- 0 0 )  

RES ISTOR , F IXED , COMPOSI TION , 8 . 2k ohm , 5 % , 0 . 2 5W 2 

( 8 0009 No . 3 1 5- 0 8 2 2 - 0 0 )  

RES ISTOR , F IXED , COMPOS ITION , 9 1 ohm , 5 % , 0 . 2 5W . .  2 

( 80009 No . 3 1 5-09 1 0-00 ) 

RESI STOR , F IXED , FI LM , 2 . 2 1k ohm , 1 % , 0 . 1 2 5W . . . . .  1 

( 8 0009 No . 3 2 1- 0 2 2 6- 0 0 )  

RESISTOR , F IXED , F ILM , 2 . 37k ohm , 1 % , 0 . 1 2 5W . . . . .  1 

( 8 0009 No . 3 2 1-02 2 9- 0 0 )  

RESISTOR , F IXED , FI LM , 3 . 32k ohm , 1 %  , O . 1 2 5W . . . . .  1 

( 80009 No . 3 2 1- 02 4 3 - 0 0 )  



FIG. & 
INDEX 
NO. 

8-11-7 9  

- 8 0  

-81 

-82 

-83 

-84 

-8 5 
-86 

-87 

-88 

-89 
-90 
-91 

PART 
NUMBER 

MFF1816G45300F 

MFF1816G56200F 

MFF1816G84 501F 

1 31-0566-00 

4 7 3 50 

4 7 3 57 

131-1003-00 
7 5060 

C93 1602 

C930802 

214-057 9-00 
3 61-038 5-00 
J-64281 

FSCM 

91637 

91637 

91637 

80009 

2 2526 

22526 

80009 
2 2526 

01295 

01295 

80009 
80009 
7 1590 

AI R FORCE T033A1-13-496-1 
NAVE LEX 0969-LP-1 70-0010 
Circuit Board Assembly, Sweep 

1 2 3 4  5 6 7  DESCRIPTION 

RESISTOR, F IXED , F ILM , 4 _ 53k ohm , 1 % , O . 12 5W . • • . .  

(80009 No . 3 2 1- 0 2 56-00 ) 
· RESISTOR , F IXED ,FILM , 5 . 62k ohm , 1 % , 0 _ 125W . .  _ . .  

(80009 No . 3 2 1-0265-00 ) 
RESISTOR , FIXED , F ILM , 84 . 5k ohm , l% , 0 . 125W • • . • .  

(80009 No . 3 21-0378-00 ) 
• LINK , TERMINAL CONNECTOR , 0. 086 OD X 2 . 37 5  • • • .  

inch long 
CONTACT , ELECTRICAL, O . 46 inch long (80009 No • .  

131-0589-00 ) 
• CONTACT, ELECTRICAL , 0. 365 inch long (80009 No . 

13 1-0608-00) 
• CONNECTOR , BODY , circuit board mount , 3  prong • • •  

• SOCKET, PIN TERMINAL , 0. 188 inch long (80009 • • •  

No. 136-0252-04 ) 
SOCKET, PLUG-IN , 16 contac t , low clearance • • . • • •  

(80009 No . 136- 0 2 60- 0 2 )  
SOCKET , PLUG-IN,microcircuit , 8  contact (80009 . 

No .  136-0514-00 ) 
TERMINAL , TEST POINT , O . 40 inch long • . • • . . • • . . .  

SPACER , PUSH BUTTON SWITCH , 0 . 164 inch long • • • .  

· SPACER , SWITCH ,p1astic (80009 No . 361-0542-00 ) 

UNITS USABLE 
PER ON 

ASSY CODE 

1 

1 

1 

3 

48 

1 5  

1 
2 5  

3 

1 

7 
4 
4 

8-49 



AI R FORCE T033A1-13-496-1 
NAVE LEX 0969-LP-170-001 0  
Electron Tube Assembly 

I V' 

8-50 
Figure 8-12. Electron Tube Assembly. 



FIG. & 
INDEX 

NO. 

8-12-
-1 
-2 

-3  

-4 
-5 
-6 
-7 
-8 
-9 
-10 
-11 
-12 
-13 
-14 
-15 
- 16 
-17 

-18 

-19 
-20 
-21  

-22  
-23  

-24 

-25 

-26 
-27 
-28 
-29 

-30 

-31  
- 32 

-33 

-34 
-35 

- 36 

PART 
NUMBER 

384-l350-02 
384-l348-00 

384- l350-00 

366-1559-00 
384-1129-00 
358-0550-00 
426-1072-00 
3 3 3 - 1994-01 
450-4352-01-0318 
3 34-3054-00 
354-0195-00 
343-0523-00 
2 l3-03 l3-00 
337-2 12 2-00 
154-0777-00 
388-4703-00 
2 11-0001-00 

2 1120 

378-0614-00 
386- 3 3 3 6-00 
2 l3-0183-00 

337-2262-00 
426-1240-00 

3 37-2 207-00 

211-0534-00 

348-017 1-00 
386- 3 5 18-00 
214-2270-00 
211-0007-00 

2 l0-0586-00 

108-0818-00 
47439 

3 52-0169-01 

108-0819-00 
47439 

3 5 2 -0169-00 

FSCM 

80009 
80009 
80009 

80009 

80009 
80009 
80009 
80009 
80009 
7 12 7 9  
8 0009 
8 0009 
80009 
80009 
80009 
80009 
80009 
80009 

08806 

80009 
80009 
80009 

80009 
8 0009 

80009 

80009 

80009 
80009 
80009 
80009 

80009 

80009 
2 2 526 

80009 

80009 
2 2 5 2 6  

80009 

AIR FORCE T033A1-1 3-496-1 
NAVE LEX 0969-LP-1 70-0010 

Electron Tube Assembly 

1 2 3 4 5 6 7  DESCRIPTION 

ELECTRON TUBE ASSEMBLY , NHA Figure 1-7 • . • . • • . • • 

• KNOB , 0 . 28 00 X 4 . 415 inch long , p1astic • • • • • •  

• EXTENSION SHAFT , 0 . 2 5 00 X 6 . 62 3  inch long , • •  

plastic 
• EXTENSION SHAFT, 0 . 2 00 X 12 . 2 15 inch long , • •  

with Knob 
· PUSH BUTTON, gray • • • • • • • • • • . . • . • • . • . • • . • • • • • .  

• EXTENSION SHAFT , 5 . 607 inch long • • . • • . . • • • • • •  

· BUSHING , SHAFT, 0 . 15 10 X 0 . 3  inch OD, p 1astic . 
• FRAME , PUSH BUTTON , p1astic . • . • • • • . • • • • . • • • • • •  

• PANEL, FRONT , e1ectron tube • . . • . • . • • . . • . . • • • • •  

• JACK , TIP , gray (80009 No . 136-0387-00) • • • • • • .  

• PLATE , IDENTIFICATION • . . • • • • • . . • . . • . • • . • . • • • •  

· RING , RETAINING . • • • • • • • • • • • . • • • • • . • • • . . • • • • . •  

· �ETAINER, IMPLOSION , 5 . 65 X 4 . 7 05 inc h , p1astic 
· . THUMBSCREW , 4-40 X 0 . 4 5  inch ,knurled . . . . . .  . 

· SHIELD , IMPLOSION , b1ue . • . • . • • • • • . . • . • • . • • . • . .  

• ELECTRON TUBE , P 3 1  • • • • • • . • • • • • • • • . • . • • • • • . • . •  

• CIRCUIT BOARD , sca1e illumination . • . . • . . • • • • •  

• SCREW, MACHINE , 2-56 X 0 . 2 5 inch , pnh , steel • • • •  

CAP ) 
• LAMP , INCANDESCENT, 6 . 3V , 200MA (80009 No • • • • • •  

150-0129-00 ) 
REFLECTOR, LIGHT, molded plastic . . . . • . . • . . • . . •  

SUPPORT , ELECTRON TUBE , front . • • • . . . • . . . . . • • • •  

· SCREW , TAPPING , THREAD FORMING , 6- 3 2  X 0 . 25 . • • •  

inch , pnh , steel (AP) 
SHIELD, LIGHT, electron tube scale • . . • . . • . . . • .  

FRAME SECTION , SCOPE , electron tube front . . . . .  
support 

• SHIELD , ELECTRICAL , vertical and horizontal • . .  

support 
SCREW, ASSEMBLED WASHER, 6-32 X 0 . 312 inch , . . •  

pnh , steel (AP )  
· GROMMET, PLASTIC , u- shaped • • . • • • . . . . . • . . • • . . • •  

SUPPORT, SHIELD , electron tube, front . . . . . . • • • .  

SPRING , GROUND , electron tube to shield . • • . . . .  

SCREW, MACHINE , 4-40 X 0 . 188 inch ,pnh , steel . . .  
CAP ) 

NUT, PLAIN, EXTENDED WASHER, 4-40 X 0 . 25 inch , . 
steel CAP ) 

COIL, TUBE DEFLECTION , trace rotation . . . . . . . .  . 

CONTACT, ELECTRICAL , 0 . 48 inch long , 2 2 - 2 6  . .  . 

AWG wire (80009 No . 131-0707-00 ) 
. CONNECTOR BODY , PLUG , ELECTRICAL , 2 wire . . • . •  

brown 
COIL, TUBE DEFLECTION ,x-y alignment . . . . . . . . .  . 

CONTACT, ELECTRICAL , 0 . 48 inch long , 2 2-26 . . •  

AWG wire ( 80009 No . 131-0707-00) 
CONNECTOR BODY , PLUG , ELECTRICAL , 2  wire . . . . .  

black (80009 No . 352-0169-00) 

UNITS USABLE 
PER ON 

ASSY CODE 

REF 
2 
2 

1 

1 
1 
5 
1 
1 
2 
1 
2 
1 
4 
1 
1 
1 
2 

2 

1 
1 
4 

1 
1 

1 

4 

1 
1 
1 
1 

1 

1 
2 

1 

1 
2 

1 

8-51 
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Electron Tube Assembly 

FIG. & 
INDEX 
NO. 

8-12-37 
-38 

PART 
NUMBER 

386-33 05-00 
763 

FSCM 

80009 
70485 

-39 129-0308-00 80009 

-40 2 11-0 1 16-00 80009 

-41 1 104-00-00-054 1C 78189 

-42 3 34-1379-00 80009 
-43 3 3 4 - 1951-00 8 0009 
-44 3 3 7 - 2 124-00 80009 
-45 1 3 1-047 2-00 80009 
-46 4 6 2 3 1  22526 

-47 47439 22526 

-48 3 52-0169-00 80009 
-49 4 6 2 3 1  2 2 5 2 6  

1 2 3 4  5 6 7  DESCRIPTION 

• SUPPORT, ELECTRON TUBE , rear • • • . . • • . • . . • • . • • . • 

• GROMMET, RUBBER, 0 . 281 10 X 0 . 563 inch 00 • • • . .  

(80009 No . 348-0004-00 ) 
• POST, ELECTRICAL-MECHANICAL, 0 . 25 hex X 0 . 465 . 

inch long 
· SCREW, ASSEMBLED WASHER, 4-40 X 0 . 3 12 inch , . . .  

pnh, brass (AP) 
· WASHER, LOCK, externa1 , 0 . 12 3  10 X 0 . 245 inch • .  

OD , steel (AP ) 
· LABEL, electron tube , adhesive back , warning • • .  

· LABEL, electron tube , adhesive back , warning . . .  
SHIELD, ELECTRON TUBE . . • . • • • . . . . • . • • • • . • • • . . •  

· CLIP , ELECTRICAL, female • • . • • . . . . • . . . . . . . • • • • .  

· CONTACT, ELECTRICAL, 0 . 577  inch long, 22-26 • • . .  

AWG , wire (80009 No . 13 1-06 21-00 ) 
• CONTACT, ELECTRICAL, 0 . 48 inch long , 22-26 AWG . 

wire (80009 No . 131-0707-00) 
· CONNECTOR BODY , PLUG , ELECTRICAL , 2  wire black . 
• CONTACT, ELECTRICAL, 0 . 57 7  inch long , 22-26 AWG 

wire (80009 No . 131-0621-00) 
-50 3 52-0198-00 
-51 �75-0825-00 

80009 . CONNECTOR BODY , PLUG , ELECTRICAL , 2 wire black . 
80009 . WlRE , ELECTRICAL, 2  wire ribbon , 1 . 450 feet . . . .  

long 

8-52 

UNITS USABLE 
PER ON 

ASSY CODE 

1 
1 

1 

1 

1 

1 
1 
1 
4 
4 

2 

1 
2 

1 
AR 



Figure 8·1 3. Main Chassis Assembly. 
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AIR FORCE T033A1-13-496-1 
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Main Chassis Assembly 

FIG. & 
INDEX 
NO. 

8-1 3 -
-1 

-2 
- 3  

-4 

-5 

-6 

-7 

-8 

-9 
-10 

-11 

-12 

-13 

-14 

-15 

-16 

-17 
-18 

-19 
- 2 0  

- 2 1  

- 2 2  
-23 
-24 

-25 

-26 
-27 
- 28 

-29 

8-54 

PART 
NUMBER FSCM 

----- ----- 8 0009 
384-1311-01 8 0009 

376-0127-00 80009 
2DM301 91929 

4522-5050-2C 86928 

211-0097-00 80009 

2 10-0586-00 80009 

C191 95987 

5-16-6BH 95987 

386-3 519-00 80009 
211-0534 -00 80009 

2 10-0457-00 80009 

5-16-6BH 95987 

2 10-0457-00 80009 

C191 95987 

20704-L67- 3 2 2  01295 

2 1 3 -0124-00 80009 

2 104-06-00-2520N 78189 
211-0504-00 80009 

343-0528-00 8 0009 
2�1-0012-00 80009 

1 204-00-00-0541C 78189 

348-0141-00 80009 
441-1260-00 80009 
2 11-0534-00 80009 

210-058 6-00 80009 

2 10-0994-00 80009 
337 -21 28-00 80009 
2 11-0007-00 80009 

348-0141-00 80009 

1 2 3 4 5 6 7  DESCRIPTION 

MAIN CHASSIS ASSEMBLY , NHA Figure 1-11 . _  . . . . . . . 
• EXTENSION SHAFT , O . 125 00 X 11 . 8 3 5  inch long , 

with knob 
· COUPLER, SHAF T , p1astic . . . • . . . . . . . . . . . . . . . . . . .  

· SWITCH , PUSH-PULL , 10A , 250VAC ( 80009 No . . . . . • .  

260-1222-00 ) 
· CLI P , ELECTRICAL, component mounting (80009 . . .  

No . 344-0250-00 ) 
· SCREW, MACHINE , 4-40 X 0 . 3 12 inch , pnh , steel . . . 

(AP) 
· NUT , PLAIN, EXTENDED WASHER, 4-40 X 0 . 25 inch , .  

steel (AP) 
WASHER , LOOP CLAMP , for 0 . 50 inch wide clamp , . 

steel (AP) (80009 No .  2 10-0863-00 ) 
· CLAMP , LOOP , 0 . 28 7  inch diameter (80009 No . . . .  

343-0042-00 ) 
• SUPPORT, ELECTRON TUBE SHIELD , rear . . . . . . . . . .  . 
· SCREW , ASSEMBLED WASHER , 6-32 X 0 . 3 12 inch , . . •  

pnh , steel (AP) 
· NUT , PLAIN , EXTENDED WASHER , 6- 3 2  X 0 . 312  inch , 

steel (AP) 
· CLAMP , LOOP , O . 287  inch diameter (80009 No . . . .  

343-0042-00 ) 
· NUT , PLAIN , EXTENDED WASHER, 6- 3 2  X 0 . 312  inch,  

steel (AP) 
WASHER, LOOP CLAMP , for 0 . 50 inch wide clamp , . 

steel (AP) (80009 No . 210-0863-00 ) 
· SWITCH , THERMOSTATIC , norma11y c1osed , lOA , . . . .  

24V (80009 No . 260-0724-01)  
· SCREW, TAPPING , THREAD FORMING , 6-20 X 0 . 2 50 . . .  

inch , pnh , steel (AP) 
· TERMINAL , LUG ,SE # 6  (80009 No .  210-0202 -00 ) . .  
· SCREW , MACHINE , 6-32 X 0 . 25 inch , pnh , stee1 . . . .  

(AP) 
· CLAMP ,TRANSISTOR , retainer . . . . . . . . . . . . . . . . . .  . 

SCREW , MACHINE , 4-40 X 0 . 37 5  inch , pnh, steel . .  . 

(AP) 
· WASHER , LOCK, internal , 0 . 12 ID X 0 . 26  inch OD , 

steel (AP) (80009 No .  210-0004-00 ) 
GROMMET ,  PLASTIC , u-shaped . . . . . . . . . . . . . . . . . . . . 

· CHASS IS , ELECTRONIC EQUIPMENT , power .supply . .  . 
· SCREW , ASSEMBLED WASHER , 6-32  X 0 . 3 12 inch , . .  . 

pnh , steel (AP) 
· NUT , PLAIN, EXTENDED WASHER , 4-40 X 0 . 2 5 inch , . 

steel (AP) 
WASHER , F LAT , 0 . 1 2 5  ID X 0 . 25 inch OD , steel . .  _ 

· SHIELD , ELECTRICAL , high voltage . . . . . . . . . . . . . . 
· SCREW ,MACHINE , 4-40 X 0 . 188 inch , pnh , steel . . . 

(AP) 
GROMMET, PLASTIC , u-shaped . . .  _ . . . . . . . . ..

. . . . . .  . 

UNITS USABLE 
PER ON 

ASSY CODE 

REF 
1 

1 
1 

1 

1 

1 

1 

1 

1 
2 

2 

1 

1 

1 

1 

2 

1 
1 

1 
1 

1 

1 
1 
2 

2 

1 
1 
2 

1 



FIG. & 
I NDEX 

NO. 

8-13-30 

-31 

- 3 2  

- 3 3  
- 3 4  
- 3 5  
- 3 6  

- 3 7  

- 3 8  

- 3 9  
-40 

-41 

- 4 2  

-43 

-44 

-45  

-46 

-47 
-48 

-49 
-50 
-51 

-52 

-53 
-54 

-55  
-56 

- 57 

-58 
-59 

PART 
NUMBER 

342-0297 -00 
1 3 6-0624-00 
3 5 2 -0162-00 

198-0902 -00 
47439 

200-0616-00 
1 36-0 2 02-01 
3 84-1351-00 
2 13-0153 -00 

670-4853-00 

161-0118-00 

3 37 -2 388-00 
211-0207 -00 

1 29-0123-00 

211-0016-00 

1104 -00-00-0541C 

i" -1 19 3 5-6 

2 11-0016-00 

210-0586-00 

3 33 -2 2 7 3-00 
213-0113-00 

FSCM 

8 0009 
8 0009 
80009 

8 0009 
2 2 5 2 6  

80009 
80009 
80009 
80009 

8 0009 

8 0009 

8 0009 
8 0009 

8 0009 

80009 

78189 

02777  

80009 

80009 

80009 
8 0009 

3 48-0434 -00 8 0009 
200-1802-0 5  80009 
211-0511-00 8 0009 

28JRl66-1 249 3 1  

210-02 55-00 8 0009 
200-0103 -00 8 0009 

1 29-007 7 -00 80009 
3 089-402 7 3 74 3  

1214-05-00-0541C 7 8 189 

151-0349-00 80009 
2x12161-402 7 3 7 4 3  

AI R FORCE T033A1·13-496·1 
NAVE LEX 0969·LP·1 70·0010 

Main Chassis Assembly 

1 2 3  4 5 6 7  DESCRIPTION 

• INSULATOR, FILM, high voltage power supply . • • • 

• SOCKET , PLUG-IN, ELECTRONIC , e1ectron , tube • • . . •  

• • CONNECTOR BOOY , PLUG , ELECTRICAL , 4  wire • • • • • 

black 
• • WIRE SET, ELECTRICAL , e1 ectron tube socket • •  

• •  CONTACT, ELECTRICAL, 0 . 48 inch long , • • • • • •  

22-26 AWG wire (80009 No. 131-0707-00 ) 
• COVER, ELECTRON TUBE SOCKET • . . • • • • • • • • • • •  

• . •  SOCKET , PLUG-IN, 14 pin • • • • • • • • • • • • • • • • • . •  

EXTENSION SHAFT , 0 . 3 1 2  OD X 1 . 0 inch long • • • •  

· . SETSCREW , 5-40 X 0 . 125 inch , hex socke t ,  . • • •  

steel 
• CIRCUIT BOARD ASSEMBLY , Interface , See Figure . 

14 for Breakdown 
• CABLE ASSEMBLY , POWER, three 16 AWG , 12 5V , 90 . 0 .  

inch long 
• SHIELD , ELECTRICAL ,power plug • • • • • • • . . • • • • • • •  

• SCREW ,ASSEMBLEO WASHER , 4-40 X 0 . 3 12 inc h ,  • • •  

pnh , stee 1 (AP) 
• SPACER , POST , 0 . 25 hex X 0. 688 inch long ,wi th .  

4-40 threads 
• SCREW, MACHINE , 4-40 X 0. 625 inch , pnh� stee1 • • • 

(AP) 
• WASHER , LOCK, externa1 , 0 . 123  10 X 0 . 245 inch • •  

OO , steel (AP) 
· FILTER, RAOIO FREQUENCY INTERFACE , 6A , 250VAC , .  

400Hz (80009 No . 119-0420-00 ) 
SCREW , MACHINE , 4-40 X 0 . 625 inch , pnh , stee1 • • •  

(AP) 
• NUT , PLAIN , EXTENOEO WASHER , 4-40 X 0 . 2 5  inch , .  

steel (AP) 
• PANEL , REAR , BNC • . . • • . . . . • . . . • • • . . . . . . • • • • . • • •  

· SCREW , TAPPING , THREAO FORMING , 2- 3 2  X 0 . 3 1 2  • • •  

inch ,pnh , stee1 (AP )  
• FOOT, CABINET , rear cover . . . . • . . . • . • • • • . • • • • • • 

• COVER , SCOPE , rear • • . . . • • • • • • • • . • . • • . • . • • • • . • •  

• SCREW ,MACHINE , 6-32  X 0. 50 inch , pnh , stee1 • . . •  

(AP) 
CONNECTOR , RECEPTACLE , BNC , female (80009 No • • .  

131-0352-0 2 )  
• TERMlNAL , LUG , 0 . 391 inch OO , internal tooth • • .  

· NUT , PLAIN , KNURL , 0 . 25-28 X 0 . 375 inch 00 , • • • •  

brass 
· STUO , SHOULDEREO , 0. 938 inch long , brass . . • . • • .  

• NUT, PLAIN, HEXAGON , 0 . 25-28 X 0 . 375  inch , brass 
(AP) (80009 No .  210-0455-00 ) 

WASHER , LOCK , interna1 , 0 . 26 10 X 0 . 40 inch 00, 
steel (AP) (80009 No . 210-0046-00 ) 

· TRANSISTOR , si1icon , NPN , se1ected . • • . . . • • • . • . •  

NUT , PLAIN , HEXAGON, 4-40 X 0 . 188 inch , brass • . .  

(AP) (80009 No .  210-0406-00 ) 

UNITS USABLE 
PER ON 

ASSY CODE 

1 
1 
1 

1 
4 

1 
1 
1 
1 

1 

1 

1 
1 

1 

1 

1 

1 

1 

1 

1 
1 

4 
1 
4 

4 

4 
1 

1 
1 

1 

3 
3 

8·55 
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Main Chassis Assembly 

FIG. & 
INDEX 

NO. 

�-13-60 

- 6 1  
- 62 
-63 

-64 
-65 

-66 

-67  

-68 
- 6 9  

- 7 0  

- 7 1  
- 7 2  

- 7 3  

- 7 4  
- 7 5  
- 7 6  

- 7 7  

-78 
- 7 9  

-80 
-81 
-82 
-83 

-84 

-85 

-86 

-87 

-88 

-89 

8·56 

PART 
NUMBER FSCM 

4 704-04-02 78189 

342-0163-00 80009 
214-2330-00 8 0009 
2 10-0457-00 80009 

2 104-04-00-2520N 78189 
2 1 0-0586-00 8 0009 

2 157-06-01-2520N 78189 

210-0586-00 8 0009 

260-1780-00 80009 
2X12161-402 73743 

1204-00-00-0541C 78189 

200-0 237-03 80009 
AGC 1 7 1400 

345002 7 5915 

3 33-2274-00 80009 
1 20-1095-00 8 0009 
2 20-0410-00 80009 

2 1 2 -051 7-00 80009 

210-0812 -00 8 0009 
166-0226-00 80009 

2 20-1544-01 80009 
386-3 691-00 8 0009 
179-2 514-00 80009 
4 2617-2 00779 

1-4804 3 5-0 007 79 

198-3418-00 80009 
4 6 2 3 1  2 2526 

47439 22526 

08-56-0105 27 264 

TEK-17 5-0832-00 23499 

17 5-0862-00 80009 

1 2 3 4  5 6 7  DESCRIPTION 

· WASHER , LOCK, 0 . 228 ID X 0. 375  inch OD , stee1 • .  

(AP) (80009 No .  210-1122-00 ) 
INSULATOR , PLATE , transistor . . . . . • . . • . . . . . . . . .  

· HEAT SINK ,  TRANSISTOR . . . • . • . . • . • . . • . . . . . . . . • .  

· NUT ,  PLAIN , EXTENDED WASHER , 6-32 X 0 . 312 inch , 
steel (AP) 

· TERMINAL , LUG , SE #4 (80009 No .  2 10-0201-00) . .  
· NUT , PLAIN, EXTENDED WASHE R , 4-40 X 0 . 25 inch • .  

steel (AP) 
• TERMINAL , LUG , 0 . 146 inch d iameter , 45 degree . .  

bend (80009 No .  210-0204-00 ) 
· NUT , PLAIN , EXTENDED WASHE R , 4-40 X 0 . 25 inch , .  

steel (AP) 
· SWITCH , SLIDE , DPDT , 3A , 125V • . . . . . . . . . . . . • • . • . .  

NUT , PLAIN, HEXAGON, 4-40 X 0 . 188 inch , brass . . . 
(AP) (80009 No .  210-0406-00 ) 

· WASHER , LOCK, internal , 0 . 12 ID X 0 . 26 inch OD , 
steel (AP) (80009 No .  2 10-0004-00 ) 

COVER, FUSEHOLDER . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

· FUSE , CARTRIDGE , 3AG , lA , 250V , fast-blow (80009 . 
No . 159-0022-00 ) 

· FUSEHOLDER ,with hardware (80009 No • • • • • • • • . .  

352-0362-01 ) 
PANEL, REAR , fuse . . . . . . . . . •  , . . . . . . . . . . . . . . . . .  . 

· TRANSFORMER, POWER , S TEPDOWN . . . . . . . . . . . . . . . . .  . 

NUT , EXTENDED WASHER , 10-32 X 0. 3 7 5  inch , steel 
(AP) 

SCREW , MACHINE , 10-32 X 1 . 7 50 inch , hex head , . .  
steel (AP) 

WASHER , NONMETAL , #10 fiber (AP) . . . . . . . . . . • . . .  

INSULATOR SLEEVE , ELECTRICAL , 1 . 125  inch long . 
(AP) 

COVER, TRANSFORMER , 2 . 5  X 3 . 0  X 0. 65 inch high 
SUBPANEL, REAR . . . . . . . . . . •  , . . . . . . . . . . . . . . . . . . . 

· WIRING HARNESS ,power . .  , . ,  . . . . . . . . . . . . . . . . . .  . 

CONTACT, ELECTRICAL , quick di sconnect (80009 
No .  131-0861-00 ) 

· . COVER, ELECTRICAL CONNECTOR , plastic (80009 . 
No .  200-1075-00 ) 

· WIRE SET, ELECTRICAL ,main module . . . . . • . . . . . . .  

. CONTACT , ELECTRICAL, 0 . 577 inch 10ng , 22-26 . .  
AWG wire (80009 No .  131-0621-00 ) 

CONTACT, ELECTRICAL , O . 48 inch 10ng , 2 2-26 . . .  
AWG wire (80009 No . 131-0707-00 ) 

CONTACT , ELECTRICAL , 18-24 AWG , female , brass . 
(80009 No .  13 1-1790-00 ) 

. WIRE , ELECTRICAL, 9  wire ribbon , O . 917 foot . .  
long (80009 No . 17 5-0832-00 ) 

WIRE , ELECTRICAL , 3  wire ribbon , l . 896 foot . .  
long 

UNITS USABLE 
PER ON 

ASSY CODE 

3 

3 
1 
4 

1 
1 

1 

1 

1 
2 

2 

1 
1 

1 

1 
1 
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4 

4 
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1 
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6 
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12 
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FIG. & PART 
I NDEX NUMBER FSCM 

NO. 1 

8 - 13-90 09-50-4031 2 7 2 64 · 

-91 210-0774-00 80009 

-92 210-0775-00 80009 

-93 352-0167-00 80009 · 

-94 3 52-0199-00 80009 · 

, 

AI R FORCE T033A1-13-496-1 
NAVE LEX 0969-LP-1 70-OO10 

Main Chassis Assembly 

UNITS USABLE 
PER ON 

2 3 4  5 6 7 DESCRIPTION ASSY CODE 

· BODY , CONNECTOR , PLUG , 3  female position , • . . •  3 
nylon (80009 No . 204-0671-00 ) 

· EYELET,METALLIC , 0 . 152 00 X 0 . 245 inch • . . . •  4 
Inng ,brass 

· EYELET , METALLIC , 0 . 126 00 X 0 . 230 inch . • • • •  4 
long ,brass 

· CONNECTOR BODY , PLUG , ELECTRICAL , 9  wire • • • • •  2 
black 

· CONNECTOR BODY , PLUG , ELECTRICAL , 3  wire • • • • •  3 
black 

8-57 
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Figure 8-1 4. Circuit Board Assembly. I nterface (Sheet 1 of 4).  
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Figure 8-14. Circuit Board Assembly. I nterface (Sheet 2 of 41. 

AIR FORCE T033A1-1 3-496-1 
NAVE LEX 0969-LP-1 70-0010 

Circuit Board Assembly, Interface 
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Figure 8·14. Circuit Board Assembly. I nterface (Sheet 4 of 4). 
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AI R FORCE T033A1·1 3-496·1 
NAVE LEX 0969·LP·1 70·0010 
Circuit Board Assembly, Interface 

FIG. & 
I NDEX 

NO. 

8-14-

- 1  
- 2  
- 3  

-4 
-5 

-6  

-7 

-8 

-9  
- 10 

-11 
-12 
- 1 3  

- 1 4  

-15 
-16 
-17  
-18 
- 19 
- 2 0  
- 2 1  
- 2 2  
- 2 3  

- 2 4  

- 2 5  
- 2 6  

- 2 7  

- 2 8  

-29  

- 3 0  

- 3 1  

- 3 2  

8-62 

PART 
NUMBER 

67 0-48 53-00 

108-024 5-00 
108-0422-00 
70F183Al 

108-08 20-00 
1 20-0984-00 

NE2T-AIAT 

2N2484 

3 5495 

151-0164-00 
2N3 906 

1 51-0190-00 
1 51-0192-00 
2N2907A 

2N2 2 2 2A 

151-034 2-00 
151-0347-00 
151-03 50-00 
151-03 64- 00 
1 51-0405-00 
1 51-0426-02 
152-0061-00 
1 52-0066-00 
1 52-0107-04 

IN4152 

1 52-01 95-00 
IN97 0B 

IN3034B 

1N965B 

IN989B 

1N99 1B 

1N3 828A 

1N98 3B 

FSCM 
1 2 3 4  5 6 7  DESCRIPTION 

UNITS USABLE 
PER ON 

ASSY CODE 

80009 CIRCUIT BOARD ASSEMBLY , Interface , NHA Figure • . .  REF 
1 3-37 

8 0009 
8 0009 
7 6493 

8 0009 
8 0009 

08806 

1 58 18 

027 3 5  

80009 
01295 

80009 
80009 
04713 

047 1 3  

8 0009 
80009 
80009 
80009 
80009 
80009 
80009 
80009 
80009 

07910 

8 0009 
04713 

04713 

81483 ' 

04713  

04713 

04713 

04 713 

• COIL, RADIO FREQUENCY , 3 . 9UH • • . . . • . . . . . . • . • • . .  

• COIL, RADIO FREQUENCY , 80UH • • • • • • . . • • . . • • . . . .  , 

· COIL, RADIO FREQUENCY , 1 . 8MH (80009 No • • . • . . • •  

1 08-0691-00) 
• COIL, RADIO FREQUENCY , 7 2 UH . . • • • . . . • • . • • • • . . • .  

• TRANSFORMER, POWER , STEP-DOWN AND STEP-UP , High 
Voltage 

· LAMP , GLOW , 0 . 5MA , 60/1 2 5V (80009 No • • • • • • . • . . .  

150-0002-00 ) 
· TRANSISTOR, silicon , NPN (80009 No . . • . . • . . • . • • 

1 51-0126-00 ) 
• TRANSISTOR, s ilicon , NPN (80009 No . . • . . . . . . • . .  

1 51-0136-00 ) 
· TRANSISTOR , s il icon , PNP • • • • • • • . . . . • • . • • . • • • . •  

TRANSISTOR, silicon , PNP (80009 No . . • • . • . . . . . .  

151-0188-00 ) 
· TRANSISTOR , silicon , NPN . . • • . • . . . . . • . • . • • . . • . .  

TRANSISTOR, silicon , NPN, selected • • • • • . • . . . . . •  

• TRANSISTOR, silicon , PNP (80009 No • • • . • . • • • . . .  

151-0301-00) 
· TRANSISTOR , sil icon , NPN (80009 No . • • • • • . . • • . •  

151-0302-00 ) 
TRANSISTOR, silicon , PNP . • . . . . . . . • • . • . . • . . . .  , • 

· TRANSISTOR , silicon , NPN . . • • • . . . . • • • . . . . . . • . . •  

· TRANSISTOR, silicon , PNP . . . . . . . . . . • . . . • • . . . . . .  

TRANSISTOR, silicon , PNP . • . . . • • • . . . • . • . . . . • • • •  

• TRANSISTOR, silic ion , NPN , se lected . • • • . . . • • . • .  

• TRANSISTOR , s il icon , NPN, selected . . . . . . . . . . • . •  

SEMICONDUCTOR DEVICE , s il icon , 17 5V , 100MA . . • . •  

SEMICONDUCTOR DEVICE , sil icon , 400V , 750MA . • . • .  

SEMICONDUCTOR DEVICE , silicon , 400V , 400MA , • . . .  

selected 
SEMICONDUCTOR DEVICE , silicon , 3 0V , 150MA . . • • . •  

(80009 No . 152-0141- 0 2 )  
SEMICONDUCTOR DEVICE , zener , 0 . 4W , 5 . 1V , 5% . . . . •  

· SEMICONDUCTOR DEVICE , zener , 0 . 4W , 24V , 5% . . . . .  . 

(80009 No . 152-0265-00 ) 
SEMICONDUCTOR DEVICE , zener , lW , 3 9V , 5% . . • . • . . •  

(80009 No . 152-0229-00 ) 
SEMICONDUCTOR DEVICE , zener , O .  4W , 1 5V , 5% . • • .  '. ' 

(80009 No . 152-0243-00)  
SEMICONDUCTOR DEVICE , zener , 0 . 4W , 150V , 5%  . . . . .  

(80009 No . 152-0247-00 ) 
SEMICONDUCTOR DEVICE , zener , 0 . 4W , 180V , 5 % . . . . .  

(80009 No . 152-0289-00 ) 
SEMICONDUCTOR DEVICE , lW , 6 . 2V , 5% (80009 No . . .  

( 80009 No . 152-0309-00) 
SEMICONDUCTOR DEVICE , zener , 0 . 4W , 82V , 5% . . . . .  . 

(80009 No . 152-03 57 -00) 

1 
1 
1 

1 
1 

2 

1 

1 

1 
3 

4 
1 
2 

1 

2 
5 
3 
1 
1 
1 
3 
4 
3 

24 

2 
1 

1 

2 

1 
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FIG. & 
I NDEX 

NO. 

PART 
N UMBER 

8-14- 3 3  IN4935 

- 3 4  IN937 

- 3 5  1 52-0488-00 
- 3 6  MDA960-1 

- 3 7  1 5 2-0629-00 
- 37 . 1  IN968B 

- 38 1 5 2-0635-00 

- 3 9  IN957B 

-40 1 56-0067-00 
- 41 1 56-0158-00 

- 4 2  AGe 2 

-43 AGC 1/4 

- 44 AGC 3/10 

-45 7101-J61-CB2 2  

-46 5 3 0-002 

-47 222 2-801-96138 

-48 2222-801-9613 9  

-49 314-009COK229D 

-50 3 1 4-022X 5pI0IM 

-51 314-022Z5U0222M 

FSCM 

04713 

047 13 

80009 
047 13 

80009 
047 1 3  

8 0009 

04713 

80009 
80009 

7 1400 

71400 

7 1400 

09353 

7 298 2 

80031 

80031 

7 298 2 

7 2982 

72982 

- 52 8005H9AADW5RI03K 7 2982 

- 53 

- 54 

- 5 5  

- 5 6  

- 57 

8 005H9AABZ5UI04M 72982 

8 5 5-558Z5U-I03 Z 7 2 982 

27 3C20 56289 

8131N03 9Z5u-l04Z 7 2982 

274CI0 56289 

AIR FORCE T033A1·13-496·1 
NAVE LEX 0969·LP·1 70'()01 0  

Circuit Board Assembly, Interface 

1 2 3 4 5 6 7  DESCRIPTION 

· SEMICONDUCTOR DEVICE , silicon , 200V , lA (80009 . 
No .  152-0398-00)  

· SEMICONDUCTOR DEVICE , zener , 0 . 25W , 9V , 5% . . . • . .  

(80009 No . 1 52-0411-00 ) 
• SEMICONDUCTOR DEVICE, silicon , 200V , 1500MA . . • •  

· SEMICONDUCTOR DEVICE ,br idge , 50V , 2 . 5A • . . • • . • .  

( 80009 No . 152-0556-00) 
• SEMICONDUCTOR DEVIC E , silicon , 22 5V , 5UA . • . . • . .  

• SEMICONDUCTOR DEVICE , zener , 0 . 4W , 20V , 5% • . • . • •  

(80009 No . 152-0304-00 ) 
• VOLTAGE MULTIPLIER , silicon , high voltage • . • • •  

multiplier 
· SEMICONDUCTOR DEVIC E , zener , 0 . 4W , 6 . 8V , 5% . . . • •  

(80009 No . 1 52-0647-00 ) 
· MICROCIRCUIT, LINEAR, operational ampl if ier . • .  

• MICROCIRCUIT, LINEAR ,dual operational • . • . • . . .  

amplifier 
· FUSE , CARTRIDGE , 3AG , 2A , 250V , fast-blow . . . . . • . .  

( 80009 No . 1 59-0021-00) 
· FUSE CARTRIDGE , 3AG , 0 . 2 5A , 2 50V , fast-blow • . . . •  

(8 0009 No . 159-0028-00 ) 
• FUSE , CARTRIDGE , 3AG , 0 . 3A , 2 50V , 0 . 25 sec . . • . . . .  

(80009 No .  1 59-0030-00 ) 
· SWITCH , PUSH, l station , 2  pol e ,momentary . . • • • . 

( 80009 No . 260-1686-00) 
· CAPACITOR,VARIABLE , PLASTIC , 0 . 25-1 . 5pF , 600V . .  

(80009 No .  281-0064-00) 
· CAPACITOR ,VARIABLE ,CERAMIC DIELECTRIC , • . . . . .  

0 . 5-3pF , 400V (80009 No . 281-0214-00) 
· CAPACITOR, VARIABLE , CERAMIC DIELECTRIC ,  . • . . . .  

1 - 5 . 5pF , 400V (80009 No . 281-0220-00 ) 
· CAPACITOR, FIXED , CERAMIC DIELECTRIC , 2. 2pF , . . .  

0 . 5% , 200V (80009 No .  281-0756-00 ) 
· CAPACITOR , F IXED ,CERAMIC DIELECTRIC , 100pF , . • .  

20% , 200V (80009 No . 281-0766-00 ) 
· CAPACITOR , FIXED , CERAMIC DIELECTRIC , 0 . 0022UF , 

20% , 200V (80009 No .  281-0771-00) 
• CAPACITOR, FIXED , CERAMIC DIELECTRIC , O. OlUF , • •  

10% , 100V (80009 No . 281-07 7 3 -00) 
· CAPACITOR , FIXED , CERAMIC DIELECTRIC , O . lUF , . . .  

20% , 50V (80009 No . 281-077 5-00 ) 
• CAPACITOR, FIXED , CERAMIC DIELECTRIC , O . OlUF , . .  

+80-20% , 150V (80009 No . 283-0003-00 ) 
· CAPACITOR ,FIXED , CERAMIC DIELECTRIC , 0 . 05UF , . .  

+100-20% , 50V (80009 No . 28 3-0010-00) 
· CAPACITOR, F IXED , CERAMIC DIELECTRIC , O. lUF , . . .  

+80- 20% , 30V (80009 No . 283-0024-00 ) 
CAPACITOR , F IXED , CERAMIC DIELECTRIC , O . lUF , . . .  

+80- 20 % , 200V ( 80009 No . 283-0057-00 ) 

UNITS USABLE 
PER ON 

ASSY CODE 

2 

1 

1 
1 

1 
1 
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1 
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AI R FORCE T033Al·1 3-496-1 
NAVELEX 0969·LP·1 70-001 0  
Circuit Board Assembly, Interface 

FIG. & PART 
INDEX NUMBER 
NO. 

8-14- 58 19C611 

-59 19C24 2B 

-60 430P522 

-61 192P2249R8 

-62 33 2K06PP481 

-63 PT605C47 3M' 

-64 223J02PT485 

-65 223K02PT48 5 

-66 PP680C823K 

-67 30D506G050DD9 

-68 3 0D205F1 50BB9 

-69 30DI05F1 50BA2 

-70 150D4 7 5X003 5B2 

-71  290-0508-01 

-72 20-364 3 5  

-73  T11C8 25M07 5AS 

-74 290-0746-00 

-75 502D227 

-76 EB2235 

- 77 GB24 2 5  

-78 GB3025 

-79 GB4725  

-80 3 07-0471-00 

-81 RS2B-B16000J 

-8 2  BWH-R5100J 

8·64 

FSCM 

56289 

5 6289 

56289 

56289 

1 9396 

1 93 96 

1 9 3 96 

1 9 3 96 

19396 

56289 

56289 

56289 

56289 

8 0009 

90201 

05397 

8 0009 

56289 

01121 

01121 

01121 

01121 

80009 

91637 

7 5042 

U NITS USABLE 
PER ON 

1 2 3 4  5 6 7  DESCRIPTION ASSY CODE 

· CAPACITOR , FIXED , CERAMIC DIELECTRIC , 0 . 02 2UF , .  2 
+80-20% , 25V ( 80009 No .  283-0080-00 ) 

· CAPACITOR,FIXED , CERAMIC DIELECTRIC , 0 . 005UF , . 1 
+80-2 0 % ,  1 50V (80009 No .  283-0110-00 ) 

· CAPACITOR,FIXED , PLASTIC , 0 . 0012UF , 10% , 4000V • •  1 
(80009 No . 285-1040-00 ) 

CAPACITOR, F IXED , PLASTIC , O. 22UF , 1 0 % , 80V . • . • • •  1 -
· 

( 80009 No . 285-1098-00 )  
• CAPACITOR , FIXED , PLASTIC , 3300pF , 10 % , 400V • • • • •  2 

(80009 No . 285-1095-00 ) 
· CAPACITOR,FIXED , PLASTIC , 0 . 047UF , 20% , 200V • • • .  3 

( 80009 No . 285-1099-00 ) 
• CAPACITOR, FIXED , PLASTIC , 0. 022UF , 5 % , 200V • • • • •  1 

(80009 No . 285-1100-00 ) 
· CAPACITOR, FIXED , PLASTIC , 0 . 022UF , 10 % , 200V • • • •  3 

(80009 No .  285-1101-00 ) 
· CAPACITOR,FIXED , PLASTIC , 0. 082UF , 10% , 200V • • • •  1 

(80009 No . 285-1119-00 ) 
· CAPACITOR , F IXED , ELECTROLYTIC , 50UF , +75-10 % ,  . •  1 

50V ( 80009 No . 290-0117-00 ) 
· CAPACITOR, FIXED , ELECTROLYTIC , 2UF , +50- 1 0 % , • • •  1 

1 50V ( 80009 No . 290-0159-00) 
· CAPACITOR, FIXED , ELECTROLYTIC , lUF , +50- 10 % ,  • • .  1 

150V (80009 No . 290-0164-00) 
· CAPACITOR, FIXED , ELECTROLYTIC , 4 . 7UF , 20 % , 35V . .  1 

(80009 No . 290-0187-00 ) 
· CAPACITOR,FIXED , ELECTROLYTIC , 18 , 000UF , • • • . . .  2 

+100- 10% , 15V 
· CAPACITOR ,FIXED , ELECTROLYTIC , 1000UF , +7 5- 10 % , 1 

7 5V (80009 No .  290-0586-01 ) 
· CAPACITOR ,FIXED , ELECTROLYTIC , 8 . 2UF , 20 % , 7 5V • •  1 

(80009 No . 290-07 16-00 ) 
· CAPACITOR,FIXED , ELECTROLYTIC , 47UF , +50- 10% , . •  2 

1 6V 
· CAPACITOR ,FIXED , ELECTROLYTIC , 2 . 2UF , +50- 10% , .  1 

160V (80009 No . 290-0758-00 ) 
· RESISTOR,FIXED , COMPOSITION , 22k ohm , 5% , 0 . 50W 3 

(80009 No . 301-02 23 -00 ) 
· RESISTOR ,FIXED , COMPOSITION, 2 . 4k ohm , 5% , lW . . .  1 

(80009 No . 303-0242-00) 
· RESISTOR, FIXED , COMPOSITION , 3k ohm , 5 % , lW . . . . .  1 

(80009 No . 303-0302-00 ) 
· RESISTOR, FIXED , COMPOSITION , 4 . 7k ohm , 5% , lW • • .  1 

(80009 No .  303-0472-00 ) 
· RESISTOR, NETWORK , F IXED FILM, high voltage . . . .  1 

divider 
· RES ISTOR , FIXED ,WIRE WOUND , 1 . 6k ohm , 5% , 3W . . • .  1 

(80009 No . 308-03 93-00 ) 
· RESISTOR ,FIXED ,WIRE WOUND , 0. 51 ohm , 5 % , 2W . . . .  2 

(80009 No . 308 -0679-00) 



FIG. & PART 
INDEX NUMBER FSCM 

NO. 

8-14-83 BWH-1R800J 7 5042 

-84 3 386F-T04-251 3 2997 
• 

- 8 5  91A-20002M 7 3 138 

-86 91A-2500lM 7 3 1 38 

-87  91A-25000M 73138 

-88 91A-20000M 7 3 1 38 

-89 3 8 59Z-X05-103F 80294 

-90 3859Z-X04-2 02A 80294 

-91 38 58Z-B78-203A 80294 

-92 D388-CM40910 1 2697 

-93 3859Z-X52- 505Z 3 2997 

-94 CB1015 01121 

-95 CB10 2 5  01121 

-96 CB104 5 01121 

-97 CB1145 01121 

-98 CB1205 01121 

-99 CB1225 01121 

-100 CB1235 011 21 

-101 CB1 315 01121 

-102 CB1 325 01121 

-103 CB1515 01121 

-104 CB1 535 01121 

-lOS  CB1825 01121 

-106 CB18 3 S  01121 

-107 CB201S 01121 

AI R FORCE T033A1-13-496-1 
NAVE LEX 0969-LP-1 70-Q010 

Circuit Board Assembly, Interface 

UNITS USABLE 
PER ON 

1 2 3 4 5 6 7  DESCRIPTION ASSY CODE 

· RES ISTOR , FIXED ,WIRE WOUND , 1 . 8  ohm , 5 % ,  2W • • • • •  1 
(80009 No .  308-0703-00) 

· RESISTOR , VARIABLE , NONWIRE WOUND , 250 ohm , 10% , 1 
0 . 50W ( 80009 No • 311-1223-00)  

· RESISTOR,VARIABLE , NONWIRE WOUND , 200k ohm, • • •  1 
2 0% , 0 . 50W (80009 No . 3 1 1- 1554-00) 

· RESISTOR ,  VARIABLE , NONWIRE WOUND , 2 5k ohm , 20% , 1 
0 . 50W ( 8 0009 No .  3 11-1557-00) 

· RESISTOR, VARIABLE , NONWIRE WOUND , 2 .  5k ohm , • • •  1 
20% , 0 . 50W ( 80009 No . 311- 1561-00 ) 

· RESISTOR, VARIABLE , NONWIRE WOUND , 2k ohm , 20% , . 1 
0 . 50W ( 80009 No . 311- 1 562-00 ) 

• RES ISTOR ,VARIABLE , NONWIRE WOUND , 1 0k ohm , . . . •  1 
1 0 % , 2W ( 80009 No . 3 11-17 2 5-00 ) 

· RESISTOR , VARIABLE , NONWIRE WOUND , 2k ohm , 10 % , .  1 
2W ( 80009 No. 311-1726-00 ) 

· RESISTOR,VARIABLE , NONWIRE WOUND , 20k ohm , 10 % , 1 
2W ( 80009 No . 311- 17 27-00) 

• RESISTOR, VARIABLE , NONWIRE WOUND , 2k ohm/2M • • •  1 
ohm ( 80009 No . 311-1769-00 ) 

· RESISTOR ,  VARIABLE , NONWIRE WOUND , 5M ohm ,  20% , • 1 
2W ( 80009 No . 3 11-17 90-00 ) 

· RESISTOR, F IXED , COMPOSITION , 100 ohm , 5% , O . 25W .  5 
( 80009 No .  3 1 5-0101-00 ) 

· RESISTOR ,FIXED , COMPOSITION , lk ohm , 5 % , 0 . 25W . .  5 
( 80009 No . 315-0102-00 ) 

· RESISTOR, F IXED , COMPOSITION , 100k ohm , S% , 0 . 25W 2 
(80009 No . 315-0104-00 ) 

· RESISTOR , FIXED , COMPOS ITION , 1 10k ohm , 5 % , 0 . 25W 2 
(80009 No . 3 1 5-0114-00 ) 

· RESISTOR, FIXED , COMPOSITION , 12 ohm , S % , O . 25W . •  1 
(80009 No . 315-0120-00 ) 

RESISTOR, FIXED , COMPOSITION , l . 2k ohm , 5% , O . 25W 1 
(80009 No . 315-0122-00) 

· RESISTOR , FIXED , COMPOSITION , 12k ohm , S% , O . 25W .  1 
( 80009 No . 315-01 23-00 ) 

• RESISTOR, F IXED , COMPOSITION , 1 3 0  OHM , 5 % , O . 25W . 1 
(80009 No . 315-01 31-00 ) 

· RESISTOR , FIXED , COMPOSITION , l . 3k ohm , 5 % , O . 25W 1 
(80009 No . 315-0132-00 ) 

· RESISTOR , FIXED , COMPOSITION , l S0 ohm , 5 % , 0 . 25W .  1 
( 80009 No . 31 5-0151-00 ) 

· RESISTOR, FIXED , COMPOSITION , 15k ohm , S% , O . 2 SW .  3 
(80009 No . 31 5-0153-00 ) 

· RESISTOR , FIXED , COMPOSITION , l . 8k ohm , S % , O . 2 SW 1 
( 80009 No . 3 1 5-0182-00 ) 

· RES ISTOR , F IXED , COMPOSITION , 18k ohm , 5 % , O . 25W .  1 
(80009 No . 3 1 5-0183-00) 

· RESISTOR , FIXED , COMPOSITION , 200 ohm , S% , O . 25W 1 
(80009 No . 31 S-0201-00 ) 

8-65 



AIR FORCE T033A1·13-496·1 
NAVE LEX 0969·LP·1 70·0010 
Circuit Board Assembly. Interface 

FIG. & PART 
I NDEX NUMBER 

NO. 

8-14- 108 CB204S 

- 109 CB22 2 S  

-110 CB272 5 

-Ill CB2 7 3 S  

-112 CB3 0 3 S  

-113 CB390S 

- 114 CB391S 

-115 CB4 31S 

-116 CB4 3 2 S  

-117 CB470S 

- 118 CB471 S  

-119 CB47 2 5 

-120 CB474 S  

-121 CBSl l S  

- 1 2 2  CBS12 S  

-123  CBS13 5 

-124 CBS62S 

- 1 2 5  CBS63S 

-126 CB623S 

-127 CB681S 

-128 CB821S 

-129 CB823S 

-130 CB911 5 

-131 CB912S 

-132  MFF18 16G187ROF 

8·66 

FSCM 

0112 1  

01121 

01121 

01121 

01121 

01121 

01121 

01121 

0112 1  

01121 

01121 

011 2 1  

0 1 1 2 1  

0112 1  

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

91637 

UNITS USABLE 
PER ON 

1 2 3 4  5 6 7  DESCRIPTION ASSY CODE 

· RESISTOR , FIXED , COMPOSITION, 200k obm , S% , 0 . 2SW 1 

(80009 No .  315-0204-00 ) 
· RESISTOR, F IXED , COMPOSITION , 2 . 2k obm , S% , 0 . 2SW 1 

(80009 No .  315-0222-00) 
. 

· RESISTOR , FIXED , COMPOSITION , 2 . 7k obm , S% , 0 . 2SW 5 
(80009 No .  3 1 5-0272-00 ) 

· RESISTOR , F IXED , COMPOSITION , 27k ohm , S% , 0 . 2SW .  2 
(80009 No .  3 1 5-0273-00) 

· RESISTOR , F IXED , COMPOSITION , 30k ohm , S% , 0 . 2SW .  1 
(80009 No. 315-0303-00) 

• RESISTOR , F IXED , COMPOSITION , 39 ohm , S % , 0 . 2SW . •  1 
(80009 No . 3 15-0390-00) 

· RESISTOR , FIXED , COMPOSITION , 390 ohm , S% , 0 . 2SW .  1 
(80009 No . 3 1 5-0391-00 ) 

· RESISTOR, FIXED, COMPOSITION , 430 ohm , S% , 0 . 2SW .  2 
(80009 No . 3 1 5-0431-00 ) 

· RESISTOR, F IXED , COMPOSITION , 4 . 3k ohm , S% , 0 . 2SW 2 
(80009 No. 3 1 5-043 2-00) 

· RESISTOR, FIXED , COMPOSITION , 47 ohm , S% , 0 . 2SW . •  2 
(80009 No. 3 15-0470-00 ) 

· RESISTOR , F IXED , COMPOSITION, 470 ohm , S% , 0 . 2SW. 1 
(80009 No .  3 15-047 1-00) 

· RESISTOR , FIXED , COMPOSITION , 4 . 7k ohm , S% , 0 . 2SW 1 
(80009 No . 3 15-0472-00 ) 

· RESISTOR, FIXED , COMPOSITION ,  470k ohm , S % , 0 . 2SW 1 
(80009 No . 315-0474-00 ) 

· RESISTOR , FIXED , COMPOSITION, S10 ohm . 5 % ,  . . . . .  3 
0 . 2SW (80009 No . 315-0511-00 ) 

· RESISTOR , FIXED ,COMPOS ITION , S . lk ohm , S% , 0 . 2 SW 1 
(80009 No .  315-0512-00 ) 

· RESISTOR , FIXED , COMPOSITION , Slk ohm , S % , 0 . 2SW .  1 
(80009 No .  3 1 5-0513-00 ) 

RESISTOR , F IXED , COMPOSITION , S . 6k ohm , S% , 0 . 2SW 1 
(80009 No . 315-0562-00) 

· RESISTOR,FIXED , COMPOSITION , S6k ohm , S% , 0 . 2SW .  1 
(80009 No . 315-0563-00) 

· RESISTOR , F IXED , COMPOSITION , 62k ohm , S% , 0 . 2SW .  2 
(80009 No . 3 15-0623-00 ) 

· RESISTOR , FIXED , COMPOSITION , 680 ohm , S% , 0 . 2SW .  1 
(80009 No . 31 5-0681-00 ) 

RESISTOR , F IXED , COMPOSITION , 8 20 ohm , S % . 0 . 2SW .  1 
(80009 No . 315-08 2 1-00 ) 

· RESISTOR , FIXED ,COMPOSITION , 8 2k ohm , S % , 0 . 2 SW .  1 
(80009 No . 315-0823-00) 

· RESI STOR , F IXED , COMPOSITION , 910 ohm , S% , 0 . 2SW .  1 
(80009 No . 315-0911-00) 

· RESISTOR , F IXED ,COMPOSITION , 9 . 1k ohm , S% , 0 . 2SW 1 
(80009 No . 315-0912-00 ) 

· RESISTOR , FIXED , F I LM , 187 ohm . 1% , 0 . 12SW . . . . . . . 1 
(8 0009 No . 32 1-01 23-00 ) 



FIG. & PART 
I NDEX NUMBER FSCM 

NO. 1 
8-14- 1 3 3  MFF1816G619ROF 91637 

- 1 3 4  MFF1816G634ROF 91637 · 

- 1 3 5  MFF181 6G66 5ROF 91637 · 

- 1 3 6  MFF 1816G909ROF 91637 · 

- 1 3 7  MFF 1816G11 300F 91637 

- 1 3 8  MFF1816G30100F 9 1 6 3 7  · 

- 1 3 9  MFF18 1 6G4 2 2 00F 91637 · 

- 140 MFF18 1 6G 5 2 3 00F 91637 

-141 MFF1816G54900F 91637 · 

- 1 4 2  MFF1816G11 801F 91637 · 

-143 MFF 1 8 1 6G1 6901F 91637 

- 144 MFFl816G 2 1 001F 91637 · 

- 1 4 5  MFF1816G24 901F 91637 · 

- 146 MFF18 1 6G3 1601F 91637 · 

- 1 47 MFF1816G4 7 501F 9 1 63 7  · 

-148 MFF18 1 6D1 5001D 91637 

- 149 MFF1816D40 201D 91637 

-150 MFF1816D50000C 91637 

-151 MFF1816D3 2001C 91637 

- 152 MFF1816D27001C 91637 · 

- 1 53 CECTO-48 71F 7 504 2 

- 1 54 CECTO-8871F 7 504 2 · 

- 1 5 5  CECTO- 2 2 1 2F 7 504 2 

- 1 5 6  12 9-0178-00 8 0009 

211- 0 2 07-00 80009 

AI R FORCE T033Al·1 3·496-1 
NAVE LEX 0969·LP·1 70-0010 

Circuit Board Assembly. Interface 

UNITS USABLE 
PER ON 

2 3 4 5 6 7  DESCRIPTION ASSY CODE 

RES ISTOR , F IXED , F ILM , 61 9 ohm , 1% , 0 . 1 2 5W • • • • • • • 1 

(800 09 No . 3 2 1-0173-00) 

RES ISTOR , F IX ED , FILM , 63 4 ohm , 1% , 0 . 12 5W • • • • • • •  1 

( 80009 No .  3 2 1-0174-0 0 )  

RESISTOR , F IXED , F I LM , 665 ohm , 1 % , 0 . 1 2 5W . . • • • • •  1 

(80009 No .  3 2 1-0176-00) 

RESISTOR , F IXED , F I LM , 909 ohm , 1% , 0 . 12 5W • • . • • • •  2 

( 80009 No . 3 2 1-0189- 0 0 )  

RESISTOR , F IXED , F ILM , 1 . 13k ohm , 1% , 0 . 1 2 5W • • • • •  1 

( 80009 No . 3 2 1- 0 198-00 ) 

RES ISTOR , FIXED , F I LM , 3 . 01k ohm , 1% , 0 . 1 2 5W • • • • •  1 

( 8 0 00 9  No . 3 2 1-02 3 9- 00 ) 

RES ISTOR , FIXED , F I LM , 4 . 2 2k ohm , 1 % , 0 . 1 2 5W • • • • •  1 

(80009 No . 3 2 1-02 53-00)  

RESISTOR , F IXED , F ILM , 5 . 23k ohm , I % , 0 . 1 2 5W • • • • •  1 

( 80009 No . 3 2 1-0262-00) 

RESISTOR , FIXED , FILM , 5 . 4 9k ohm , 1 % , 0 . 1 2 5W • • • • .  1 

(80009 No . 3 2 1- 0 2 64-00 ) 
. 

RES ISTOR , F IXED , F ILM , 1 1 . 8k ohm , 1 % , 0 . 12 5W . • • • •  1 

( 8 0009 No . 3 2 1-0296- 00)  

RESISTOR , F IXED ,FI LM , 16 . 9k ohm , 1 % , 0 . 1 2 5W . • • • •  1 

( 8 0009 No .  3 2 1-0 3 1 1- 0 0 )  

RES ISTOR , F IXED , F I LM , 21k ohm , I % , 0 . 12 5W . . • . . • .  1 

( 80 009 No . 3 2 1-03 2 0- 0 0 )  

RES ISTOR , FIXED , F I LM , 2 4 . 9k ohm , I % , 0 . 125W . • • • •  1 

( 80009 No . 3 2 1-0327-00)  

RES ISTOR , F IXED , F I LM , 3 1 . 6k ohm , I % , 0 . 12 5W . . . . .  1 

( 80009 No . 3 2 1- 0 3 3 7-00 ) 

RESISTOR , F IXED , FILM , 47 . 5k ohm , I % , 0 . 1 2 5W . . . . •  1 

(80009 No . 3 2 1- 0 3 54-00) 

RES ISTOR , FIXED , F I LM , 1 5k ohm , 0 . 5% , 0 . 1 2 5W . . . . .  1 

( 80009 No . 3 2 1-0684- 00) 

RESISTOR , F IXED , FI LM , 40 . 2k ohm , 0 . 5% , 0 . 12 5W . . .  1 

( 80 009 No . 3 2 1 -0696-00 ) 

RESI S TOR , F IXED , F I LM , 5k ohm , 0 . 2 5 % , 0 . 125W . • . . •  2 

( 80009 No .  3 2 1-08 16-03 ) 

RES ISTOR , FIXED , F I LM , 3 2k ohm , 0 . 2 5 % , 0 . 1 2 5W • . . .  1 

( 80009 No . 3 2 1- 1655-03 ) 

RESISTOR , F IXED , F I LM , 27k ohm . 0 . 2 5 % , 0 . 12 5W . . • .  1 

( 8 0009 No . 3 2 1-1656-03 ) 

RESISTOR , F IXED , F ILM , 4 . 87k ohm , 1 % , O . 50W • • • • . .  1 

(80009 No. 3 2 3-02 5 9-00 ) 

RES ISTOR , F IXED , FI LM , 8 . 87k ohm , 1 % , 0 .  50W . . • . . .  4 

(80009 No . 3 2 3 -0284-00) 

RES IS TOR , F IXED , F ILM , 22 . 1k ohm , 1 % , O .  50W . . . . • • 1 

( 8 0009 No . 3 2 3 -0 3 2 2 -00 ) 

INSULATOR , S TANDOFF , 0 . 3 1 2  OD X 1 . 3 65 inch . . • . 1 

long 

SCREW , ASSEMBLED WASHER , 4 -40 X 0. 3 1 2  inch , . . .  1 

pnh , s teel CAP) 

8·67 



AI R FORCE T033A1-13-496-1 
NAVE LEX 0969-LP-1 7Q-001 0  
Circuit Board Assembly, Interface 

FIG. & 
INDEX 
NO. 

8-14- 157 

-158 
-159 
- 160 

-161 

-162 

-163 
- 164 

-165 

-166 
- 167 
- 168 
-169 
-170 

8-68 

PART 
NUMBER 

129-0230-00 

211-0207-00 

200-0 258-00 
214-0579-00 
131-0566-00 

47350 

4 7357 

131-1003-00 
000-201-4986 

C930802 

337-217 2-00 
344-01 54-00 
3 61-0608-00 
361-0761-00 
7 5060 

FSCM 

80009 

80009 

80009 
8 0009 
80009 

22526 

2 2526 

8 0009 
05574 

01295 

8 0009 
80009 
80009 
80009 
2 2526 

1 2 3 4 5 6 7  DESCRIPTION 

• SPACER, POST , 1 . 37 5  inch long ,wi th 4-40 • . • . • • . 

threads each end 
• SCREW, ASSEMBLED WASHER, 4- 4 0  X 0 . 3 1 2  inch , • . •  

pnh , steel (AP) 
• SHIELD , CAPACITOR ,plastic • • • • • • . • • • • . • • • • • • • •  

· TERMINAL , TEST POINT , 0 . 40 inch long • • • . . • . . • .  

• LINK, TERMINAL , CONNECTOR , 0 . 086 00 X 2 . 37 5 • • • .  

inch long 
· CONTACT,ELECTRICAL , 0 . 46 inch long ( 80009 • . • .  

No . 131-0589-00 ) 
• CONTACT , ELECTRICAL , 0 . 365 inch long (80009 • • •  

No .  13 1-0608-00)  
· CONNECTOR, BODY , circuit board mount , 3  prong • •  

• CONNECTOR , RECEPTACLE , circuit board , 15/30 , . • .  

female (80009 No .  131- 2063-00 ) 
· SOCKET, PLUG-IN,microcircuit , 8  contact • . • • • • •  

( 80009 No . 136-0514-00 ) 
• SHIELD , ELECTRICAL, high voltage • . • • . . • . • . . • • .  

• CLIP , ELECTRICAL , for 0 . 25 inch diameter fuse . 
· SPACER, PUSH SWITCH , plastic . . • . • . . . . . . . • . . . . .  

· SPACER,VARIABLE RESISTOR, plastic . • • • . • • . . • • •  

• SOCKET, PIN TERMINAL, 0 . 188 inch long . • • • . . . . •  

( 80009 No . 136-0252-04 ) 

UNITS USABLE 
PER ON 

ASSY CODE 

1 

1 

1 
17 

7 

13  

10  

2 
2 

2 

1 
8 
2 
1 
2 



PART NUMBER 

AGC1/2 
AGC1/2 
AGC 1 
AGC 2 
AGC 3/10 
BB1005 
BB1055 
BB1055 
BB1215 
BB1225 
BB2025 
BB3005 
BB4715 
BB5625 
BWH-R5100J 
BWH-1R800J 
CB-83314-CE 
CB1005 
CB1005 
CB1015 
CB1015 
CB1015 
CB1015 
CB1025 
CBI025 
CB1025 
CBI025 
CB1035 
CBI0 35 
CB1035 

AIR FORCE T033A1·13·496·1 
NAVE LEX 0969·LP·1 70·0010 

Numerical Index 

SECTION IX 

I LLUSTRATED PARTS BREAKDOWN 

NUMERI CAL I N D EX 

FIG. & QTY SMR 
INDEX PER CODE 

NO. ART. 

FIG. & QTY SMR 
PART NUMBER I NDEX PER CODE 

NO. ART. 

8-2- 35 1 CBI045 8-11-35 3 
-14-43 1 CB104 5 -14-96 
-13-7 2  1 CB1055 -8-29 4 
-14-42 2 CB1055 -10- 2 1  
-14-44 1 CB1125 -10-22 2 

-5-87 2 CB1125 - 1 1- 3 6  
-6-11 2 CB1135 -11- 3 7  1 
-6-27 CB1145 -14-97 2 
-5-88 2 CB1205 -14-98 1 
-5-89 2 CB1215 -5-56 5 
- 5-90 2 CB12 1 5  -6-25 
-6-28 1 CB1215 -11-38 
-5-91 1 CB1 2 2 5  -11-39 3 
-5-92 1 CB1 2 2 5  -14-99 

-14-82 2 CB1235 -1 1-40 3 
-14-8 3 1 CB123 5  -14-100 

-2- 3 1  2 CB1315 -5-57 3 
-5-52 6 CB1315 -6-9 
-8-25 CB1315 -14-101 
-5-53 1 3  CB132 5  -5-58 7 
-8-26 CB1 3 2 5  -8-30 

- 11-32 CB1 3 2 5  -11-41 
-14-94 CB1 3 2 5  -14-102 

-5-54 13 CB1335 -5-59 2 
-8-27 CB1 3 3 5  -9-4 

-11-33 CB1515 -5-60 4 
-14-95 CB1515 -14-103 

-5-55 9 CB1525 -8-32 2 
-8-28 CB1525 -11-42 

-11-34 

9·' 



AI R FORCE T033A1-1 3-496-1 
NAVE LEX 0969-LP-1 70-001 0  
Numerical Index 

FIG. & 
PART NUMBER I NDEX 

NO. 

CB15 3 5  8 -8-33 
CB1 5 3 5  - 11-43 
CB1 5 3 5  -14-104 
CB1545 -8-34 
CB182 5  - 5 -6 1  
CB182 5  - 11-44 
CB182 5  -14-105 
CB1835 -�0-2 3  
CB183 5  -11-4 5 
CB183 5  -14-106 
CB2005 -5-62 
CB2005 - 1 1-46 
CB2015 - 5 -63 
CB2015 -11-47 
CB2015 -�4-�07 
CB202 5  -5-64 
CB2025 -8- 3 5  
CB2 0 3 5  -11-48 
CB2045 -8-36 
CB2045 -14-108 
CB2 205 -8-37 
CB2 2 1 5  -11-49 
CB2 2 2 5  -8-38 
CB2 22 5  -11-50 
CB22 2 5  -14 -109 
CB22 3 5  - 5-67 
CB2 235 -8-39 
CB2235 -9-5 
CB2235 -10-25 
CB2 2 3 5  -11-51 
CB2245 -9-6 
CB2 2 5 5  -9-9 
CB2405 -5-65 
CB24 1 5  -5-66 
CB2705 -7-22 
CB2705 -10-24 
CB2715 -8-40 
CB27 2 5  -11-5 2  
CB27 2 5  -14-110 
CB2 7 3 5  -14-111 
CB301 5 -5-68 
CB3015 -11-53 
CB3025 -8-41 
CB3035 -11-54 
CB303 5  -�4-112 
CB3305 -5-69 
CB3305 -11-55 
CB3315 -11-56 
CB3 3 2 5  -5-70 
CB3 3 2 5  -11-57 
CB3 3 3 5  -8-42 

9 -2 

QTY SMR 
PER CODE 
ART. 

5 

1 
5 

4 

7 

3 

4 

2 
2 

2 
2 

10 

8 

1 
1 
2 
3 
4 

2 
8 

2 
4 

2 
4 

3 

1 
10 

1 

FIG. & QTY SMR 
PART NUMBER INDEX PER CODE 

NO. ART. 

CB3355 8 -8-43 2 
CB33 5 5  -10-26 
CB3615 -5-71 1 
CB3 6 2 5  -5-72 4 
CB3625 -8-44 
CB3 6 2 5  -11-58 
CB3905 -8-4 5 2 
CB3905 -14-113 
CB39 1 5  -9-7 5 
CB3915 -9-19 
CB391 5  -11-59 
CB3 9 1 5  -14-114 
CB3 9 3 5  -9-8 1 
CB4305 -5-73 3 
CB4 3 1 5  -5-74 5 
CB43 1 5  -14-1 1 5  
CB4 3 2 5  - 14-116 2 
CB47G5 -5-40 5 
CB47G5 -10-13 
CB47G5 -11-2 9 
CB4705 -5-75 12  
CB47 05 -8-46 
CB4705 -10- 2 7  
CB4705 -11-60 
CB4705 -14- 117 
CB4715 -5-76 5 
CB4715 - 11-61 
CB471 5  -14-118 
CB4 7 2 5  -11-62 8 
CB4 7 2 5  -14-119 
CB4 7 3 5  -8-47 18 
CB4 7 3 5  -11-63 
CB47 45 -5-77 4 
CB4745 -11-64 
CB4745 -14- 120 
CB47 55 -11-65 1 
CB51G5 -8-2 2  2 
CB5105 -4 -17 4 
CB5105 -6-10 
CB5105 -6-26 
CB5115 -5-78 4 
CB5115 -14-121 
CB5125 -5-79 2 
CB512 5  -14-122 
CB5�35 -14-123  1 
CB5145 -8-48 2 
CB5145 -10-29 
CB5605 -4- 7 2  8 
CB5605 -5-80 
CB5605 - 11-66 
CB5615 -8-49 2 



FIG. & QTY 
PART NUMBER INDEX PER 

NO. ART. 

CB5625 8 -5-81 2 
CB5625 -14-124 
CB5635 -11-67 2 
CB5635 - 14-125 
CB5645 -11-68 1 
CB6205 -5-82 4 
CB6205 -8-50 
CB6215 -5-83 4 
CB6215 -8-51 
CB62 25 -11-69 2 
CB6235 -5-84 3 
CB6235 -15-126 
CB6815 -4-7 1 10 
CB6815 -5-85 
CB6815 -8-52 
CB681 5  -10-28 
CB681 5  -11-70 
CB681 5  -14-127 
CB6845 -11-71 1 
CB7 505 -8-31 5 
CB7 505 -8-53 
CB7525 -10-30 2 
CB7 525 -11-72 
CB8205 -5-86 3 
CB8205 -10-31 
CB8215 -11-73 2 
CB8215 -14-128 
CB8225 -11-74 2 
CB8235 -14-129 1 
CB9105 -11-75 2 
CB9115 -10-32 2 
CB9115 -14-130 1 
CB9125 -14- 131 
CB9135 -8-54 3 
CB9135 -9-10 
CB9135 -10-33 
CD12676 -5-16 4 
CD12676 -8-6 
CECTO-2212F -14-155 1 
CECTo-487 1F -14-153 1 
CECTO-8871F -14-154 4 
C191 -13-7 2 
C191 -13-14 
C40A820J -11-21 2 
C930802 -8- 58 4 
C930802 -11-88 
C930802 -14-165 
C931602 -10-39 4 
C931602 -11-87 
C93 2002 -8-59 2 

SMR 
CODE PART NUMBER 

D151EI11FO 
D15 5F 201FO 
D388-CM40910 
EB22 3 5  
F-11935-6 
FTSM19Ll 
GB2425 
GB3025 
GB4725 
HMF188D22503B 
HMF188D22503B 
J-64281 
J-64 281 
MDA960-1 
MFF1816D15001D 
MFF1816D27 001C 
MFF1816D32001C 
MFF1816D37501B 
MFFl816D37 501B 
MFF1816D37 502B 
MFFl816D37502B 
MFF1816D400ROC 
MFF18 16D40201D 
MFF1816D50000C 
MFF1816D75001B 
MFF1816D75001B 
MFF1816D75002B 
MFF1816D7 5002B 
MFF1816GI0R20F 
MFF1816GI0003F 
MFF1816G110ROF 
MFFl816GllOOOF 
MFF1816G11300F 
MFF1816G1l501F 
MFF1816G1l801F 
MFF1816G12R70F 
MFF1816G130ROF 
MFF1816G130ROF 
MFF1816G133ROF 
MFF1816G133R3D 
MFF 18 16G133R3D 
MFF1816G150ROD 
MFF 1816G150ROD 
MFF18 16G150ROF 
MFF1816G15 000F 
MFF1816G16900F 
MFF1816G16901F 
MFF1816G174ROF 
MFF1816G187ROF 
MFF1816G200ROD 

AI R FORCE T033A1 -1 3-496-1 
NAVELEX 0969-LP-1 70-0010 

Numerical Index 

FIG. & QTY SMR 
INDEX PER CODE 

NO. ART. 

8 -5-37 1 
-10- 12 1 
-14-92 1 
-14-76 3 
-13-44 1 

-5-133 2 
-14- 7 7  1 
-14-78 1 
-14-7 9 1 

-9- 15 2 
-9- 24 
-5-138 8 

-11-91 
-14-36 1 
-14- 148 1 
-14-152 1 
- 14-151 1 

-9-1 3  4 
-9- 2 2  
-9-14 4 
-9-2 3  
-5-120 2 

-14 - 149 1 
-14- 150 2 

-9- 1 1  2 
-9- 2 0  
-9-1 2  2 
-9- 2 1  
-5-93 1 
-5- 1 19 2 
-5-105 2 
-5-117 1 

-14-137 1 
-10-36 2 
-14- 142 1 

-5-94 1 
-5-108 2 

-10-34 
-5-106 2 
-6-14 2 
-6- 3 1  
-6-12 4 
-6-2 9  
-5-107 1 
-8-56 10 

-10- 3 5  1 
-14-143 1 

-5-109 1 
-14-1 3 2  1 

-6-13 4 

9-3 



AIR FORCE T033A1-1 3-496-1 
NAVE LEX 0969-LP-1 70-001 0  
Numerical Index 

FIG. & 
PART NUMBER I NDEX 

NO. 

MFF1816G200ROD 8 -6-30 
MFF1816G21001F -14-144 
MFF1816G22100F - 11-76 
MFF1816G23700F - 11-77 
MFF1816G 24901F - 14-145 
MFF1816G26101F -10-37 
MFF1816G26700F -8-55 
MFF1816G287ROF -5-110 
MFF1816G 294ROF -5-111 
MFF1816G30R10F -5-95 
MFFl816G30100F -14-138 
MFF1816G31601F -14-146 
MFF1816G324ROF -5-112 
MFF1S16G3 32ROF - 5-113 
MFF1S16G33 200F -11-7S 
MFF1S16G35702F - 5 - 1 1S 
MFF1S16G3SR3 0F -5-96 
MFF1S16G39R20F -5-97 
MFF1S 16G392ROF -5-114 
MFF1S16G41R20F -5-9S 
MFF1S16G41 2ROF -5-115 
MFF1S16G42200F -14-139 
MFF1S16G45300F - 11-79 
MFF1S16G47 501F - 14-147 
MFF1S16G49R90F -5-99 
MFF1S16G511ROF -5-116 
MFF1S16G5 2300F -14-140 
MFF1S16G54900F - 14-141 
MFF1S16G56200F -11-S0 
MFF1S 16G60R40F -5-100 
MFF1S16G619ROF - 14-133  
MFF1S16G634ROF - 14-134 
MFF1S16G66R50F -5 -101 
MFF1S 16G665ROF -14-135 
MFF1S16G75ROOF - 5-102 
MFFlS 16GSOR60F -5-103 
MFF1S16GSOOROD -6-15 
MFF1S16GSOOROD -6-32 
MFF1S16GS4501F - 1 1-S1 
MFF1S16G909ROF - 14-136 
MFF1S16G93R10F - 5- 104 
NE2T-A1AT -14-6 
NS2BB430ROF -5-43 
PP6S0CS23K - 14-66 
PT605C473M -11- 2 2  
PT605C473M -14-63 
RS2B-B16000J -14-81 
SF93007 -5-14 
S039650 -5-11 

9-4 

QTY 
PER 
ART. 

1 
1 
1 
1 
1 

12  
4 
2 
2 
1 
1 
2 
2 
1 
1 
1 
1 
3 
1 
2 
1 
1 
1 
3 
1 
1 
1 
1 
2 
1 
1 
2 
1 
2 
2 
2 '  

1 
2 
1 
2 
2 
1 
4 

1 
2 
1 

SMR 
CODE 

FIG. & QTY SMR 
PART NUMBER INDEX PER CODE 

NO. ART. 

56075 8 -5-7 1 
TEK-175-08 2 7 -00 -7-69 AR 
TEK-175-0S 28-00 -7-56 AR 
TEK-17 5-0S 29-00 -4-102 AR 
TEK-17 5-0S29-00 - 7 -7 0  
TEK-175-0S3 2 -00 -13-S8 AR 
TllCS 2 5M075A5 -14-7 3 1 
T4-34M -4-3 7  3 
UG274BUDURAPLATE -2-2  1 
05L-16L-100 - 7 - 18 1 
000-201-4986 -14-164 2 
010-6101-00 - 2 -6 1 
010-6104-00 -2-14 2 
013-0107-03 - 2-19 3 
020- 0 2 3 3-00 -2-6 1 
OS-56-0105 -13-S7 9 
09-50-403 1 -13-90 3 
1- 3S0949-6 -9-16 4 
1- 3S0949-6 -9- 25 
1- 380949-6 - 10- 40 
1-3S0949-S -9-17 3 
1- 3S0949-S -10-41 
1-3 S0949-9 -10-42 2 
1 -4S0435-0 -13-84 6 
1DE104-K-220EC -5-42 1 
1N3034B - 14- 27 1 
1N3S 2SA - 14 - 3 1  2 
1N4152 -5-15 89 
1N4152 -S-5 
1 N4152 -11-6 
1N4152 - 14-24 
1N4935 - 14-33  2 
1N937 -14-34 1 
1N957B -14-39 1 
1N965B - 14-2S 2 
1N96SB -14- 3 7  1 
1N970B -14-2 6  1 
1N9S3B -14- 3 2  1 
1 N989B -14-29 1 
1N991B - 14-30 1 
103-0051-01 -2-17 3 
103-01S6-01 - 7 - 2 8  3 
103-0186-02 -4- 26 2 
103-0186-02 - 7 -24 
105-0420-00 - 5 - 1 2 1  1 
105-0421-00 - 5-120 1 
10 5-04 22-00 -5 -128 1 
105-0423-00 -5-123  1 



FIG. & QTY 
PART NUMBER INDEX PER 

NO. ART. 

105-0677 -00 8 -3-16 6 
105-07 37-00 -4-80 2 
105-0738-00 -4-8 5 2 
105-0739-00 -3-3 2 
108-0245-00 -14-1 1 
108-0262-00 -5-1 2 
108 -0328-00 - 5 - 5  2 
108-042 2-00 -14-2 1 
108-0570-00 -5-3 2 
108-07 24-00 -11-1 1 
108-753-17 - 2 -15 3 
108-0818-00 - 1 2 - 3 1  1 
108-0819-00 - 1 2-34 1 
108-0820-00 -14-4 1 
1 104-00-00-0541C -12-41 2 
1104-00-00-0541C - 1 3 -43 
119-0860-00 -4-33 1 
120-0384-00 -5-6 1 
120-0984-00 -14-5 1 
120-1094-00 -5-4 2 
120-1095-00 -13-7 5 1 
1204-00-00-0541C -13-21  3 
1204-00-00-0541C -13-70 
1214-05-00-0541C - 4-93 6 
1214-05-00-0541C -4-98 
1214-05-00-0541C -7-54 
1214-0 5-00-0541C - 13 - 57 
12 9-0077 -00 - 13-55 1 
129-0123-00 -13-41 1 
129-0178-00 -14-156 1 
129-0 230-00 -14-157 1 
129-03 08-00 -12-39 1 
129-057 5-00 -4-38 2 
129-0575-00 -7 -63 
1296 -2-4 1 
131-047 2-00 -12-45 4 
131-0566-00 -5-13 5 12 
131-0566-00 -10- 3 8  
131-0566-00 - 11-82 
131-0566-00 -14-160 
13 1-1003-00 -5-132  4 
13 1-1003-00 -11-85 
131- 1003 -00 -14-163 
131-1030-00 -5-130 6 
131-103 1-00 -5-131 7 
131-17 58-05 -4-89 2 
131-1758-06 -4-89 2 
131-1978-00 - 6-1 4 
131- 1978-00 -6-16 

SMR 
CODE 

PART NUMBER 

131-1979-00 
131-1979-00 
131- 2028-00 
136-0202-01 
136-0624-00 
1 50-1001-02 
150-100 1 -02 
150D106XOO15B2 
150D475X003 5B2 
150D564X0100A2 
151-0164-00 
151-0190-00 
151-0190-00 
151-0190-00 
151-0190-00 
151-0192-00 
151-0342-00 
151-0347-00 
151-0349-00 
151-0350-00 
151-0364-00 
15 1-0405-00 
151-0426-02 
151-0434-00 
151-0446-00 
151-0447-00 
151-0472-00 
151-0472-00 
151-1042-00 
151-1042-00 
152-0061-00 
152-0066-00 
152-0107-04 
152-0195-00 
152-0217-00 
152-0269-00 
152-0488-00 
152-0629-00 
1 52-0635-00 
1 54-0777-00 
155-0122-00 
155-0123-00 
155-0124-00 
155-0151-00 
155-0155-00 
156-0067-00 
156-0067 -00 
156-0158-00 
156-0158-00 
161-0118-00 

AI R FORCE T033A1·1 3·496·1 
NAV E LEX 0969·LP·1 70·0010 

Numerical I ndex 

FIG. & QTY SMR 
INDEX PER CODE 

NO. ART. 

8 -6-2 10 
-6-17 
-4-63 4 

-13-34 1 
-13-30 1 

-4-12 5 
- 7 - 1 7  

-11-24 1 
-14-70 1 
-11- 2 7  1 
-14-9 1 

-5-8 17 
-8-2 

-11-4 
-14-1 1  
-14- 12 1 
-14-1 5  2 
-14-16 5 
-13-58 3 
-14-17 3 
-14-18 1 
-14- 19 1 
-14-2 0  1 

- 5 -9 4 
-4-40 2 
-5-10 2 
-5-13 7 
- 8 - 3  
-8-4 4 

-11-5 
-14-21 3 
-14- 2 2  4 
-14- 2 3  3 
-14- 2 5  2 

-9-1 1 
-5-17 2 

-14-35 1 
-14- 3 7  1 
-14- 38 1 
-12-15 1 
- 1 1-7 1 
-11-8 2 
-10-2 1 

-8-7 2 
-5-18 1 
-8-8 2 

-14-40 
- 11-9 2 
-14-41 
-13- 38 1 

9·5 



AI R FORCE T033A1-1 3-496-1 
NAVE LEX 0969-LP-1 70-001 0  
Numerical Index 

FIG. & 
PART NUMBER INDEX 

NO. 

162DI05X0035CD2 8-11-25 
162D225X0020CD2 - 11-23 
162D274X9035BC2 - 11-26 
162D275X9015CD2 -5-39 
166-0226-00 -13-79 
1 75-0124-01 - 2 - 2 0  
17 5-0825-00 -4-106 
175-0825-00 -7-67 
17 5-0825-00 -12-51 
175-0826-00 -7-68 
175-0862-00 -13-89 
175-1661-00 -2-9 
115-1661-00 - 2 - 1 3  
179-2514-00 -l3-82 
19C242B -14-59 
19C611 - l4-58 
192P2249R8 -14-61 
198-0902-00 -13 - 3 1  
198-2581-00 -4-99 
198-3068-00 -7-55 
198-3416-00 -4-103 
198-3417-00 -7-65 
198-3418-00 -l3-84 
2DM301 - l3 - 3  
2D1596 -5 -41 
2KABOI0000 -10-4 
2N222 2A - 14 -14 
2N2484 -14-7 
2N2907A - 14 -12 
2N3906 -8-1 
2N3906 -10-1 
2N3906 -11-3 
2N3906 -14 -10 
2N3947 - 5- 1 2  
2X12161-402 -4-47 
2X12161-402 -4-56 
2X12161-402 -4-74 
2X12161-402 -4-79 
2X12161-402 -4-83 
2X12 161-402 -4-88 
2X12161-402 -7-36 
2X12161-402 -7-44 
2X12161-402 - 13-59 
2X12161-402 -l3 -69 
2X20224-402 -4-92 
2X20224-402 -4-97 
2X20224-402 -7-53 

9-6 

QTY 
PER 
ART. 

1 
6 
1 
2 
4 
3 

AR 

AR 
AR 

2 

1 
1 
2 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 

16 

1 
34 

5 

SMR 
CODE 

FIG. & QTY SMR 
PART NUMBER INDEX PER CODE 

NO. ART. 

20- 36435 8 -l4-7 2  1 

200-0103-00 -13-54 1 
200-0237-03 - l3-7 1 1 

200-0258-00 -14- 158 1 
200-0602-00 -3-6 2 
200-0616-00 -l3- 3 3  1 
200-1544-01 -l3-80 1 
200- 1802-05 -13-50 1 
200-2052-00 -4- 2 0  2 
200- 2055-00 -2-34 1 
200- 2055-01 - 2 - 2 0  1 
200-2056-00 - 2 - 2 5  1 
206-0105-00 - 2 -16 3 
206-0191-01 -2-8 2 
206-0191-01 - 2 - 1 2  
206-0223-00 -2-7 1 
206-0224-00 -2-11 1 
206-0244-00 -2-l4 1 
207 04-L67-322  - 13-15 1 
21- l3900 - 3 - 1  AR 
210-0054-00 -7-43 4 
210-0056-00 - 3- l 3  2 
210-0255-00 -7-3 1 5 
210-0255-00 -l3-53  
210-0457-00 -4-39 11 
210-0457-00 -4-51 
210-0457-00 -7-64 
210-0457-00 -l3-11 
210-0457-00 -13-13 
210-04 57-00 -l3-63 
210-0551-00 -8-62 2 
210-0586-00 -4-16 9 
210-0586-00 -12-30 
210-0586-00 -l3-6 
210-0586-00 -l3-25 
210-0586-00 -13-46 
210-0586-00 -l3-65 
210-0586-00 - l3-67 
210-0599-00 -4-43 4 
210-0622-00 -2-27 2 
210-0627 -00 -4-41 2 
210-0761-00 - 3-4 2 
210-07 74-00 -l3-91 4 

210-077 5-00 -l3-92 4 
210-0805-00 -3-14 2 

210-0812-00 -13-78 4 
210-0994-00 -3-5 7 



FIG. & QTY SMR 
PART NUMBER INDEX PER CODE 

NO. ART. 
PARl NUMBER 

210-0994-00 8 - 7 -4 2  2112D 

210-0994-00 -12-26 212-0517-00 

210- 1 105-00 - 2 - 2 4  212 -0623 -00 

210-3067-00 - 2 - 3 2  4 2 13-0004-00 

210-3068-00 -2- 29 6 2 13-0048-00 

210-3068-00 - 2 - 3 2  213-007 5-00 

2104-04-00-2520N -13-64 1 213-0075-00 

2104-06-00- 2520N - 1 3 - 17 1 213-0075-00 

211-0001-00 -12 -17 2 213-0113-00 

211-0007-00 -4-23 5 213-0113-00 

211-0007-00 -12-29 213-0113-00 

211-0007-00 -13-28 213-0124-00 

211-0008-00 -4-16 14 213-0138-00 

211-0008-00 -4-21 213-0146-00 

211-0008-00 -4-57 213-0146-00 
211-0008-00 - 4-73  213-0146-00 

211-0012-00 -4-32 9 213-0146-00 
211-0012-00 - 4-46 2 13 -0153-00 
211-0012-00 -7-35 2 13-0153-00 

211-0012-00 -13-20 213-0153-00 

211-0016-00 - 1 3-42 2 213-0183-00 

211-0016-00 -13-45 213-0183-00 

211-0019-00 -7-41 4 213-0227-00 

211-0097-00 -4-2 2  6 213-0243-00 
211-0097-00 -4-55 2 13-0313-00 

211-0097-00 - 7 - 3 5  214-0368-00 
211-0097-00 -13-5 214-0515-02 
211-0116-00 -4-7 8  1 3  214-0516-00 

211-0116-00 -4-82 214-0579-00 
211-0116-00 -4-87 214-0579-00 
211-0116-00 -12-40 214-0579-00 

211-01 21-00 -4-61 6 214-0579-00 

211-0121-00 - 4-62 214-1126-01 
211-0143-00 -1-10 1 214- 1126-01 

211-0207-00 -13-40 3 214-1126-02 
211-0207-00 -14-156 214-1127-00 
211-0207-00 -14-157 214- 1127-00 

211-0240-00 -8-61 2 214-1138-00 

2 11-0503 -00 -1-4 4 214- 1139-02 
211-0503-00 -1-6 214- 1752-00 
211-0504-00 -1-13 6 214- 1779-00 
211-0504-00 -13 -18 214- 1987-00 
211-0507-00 -4-50 2 214- 2270-00 
211-0 510-00 -4-35 1 214- 2270-00 
211-0511-00 -13-51 4 214-2 292-04 
211-0516-00 -1-8 4 214-2294-02 
211-0534-00 -1-12  12 214-2329-00 
211-0534-00 -12-25 
2 1 1-0534 -00 -13- 10 
211-0534-00 -13-24 

AIR FORCE T033A1 -1 3-496-1 
NAVE LEX 0969-LP-1 70-0010 

Numerical Index 

FIG. & QTY SMR 
INDEX PER CODE 

NO. ART. 

8-12-18 2 
-13-77 4 

-3-12 2 
-7-10 1 
-5-125 1 
-4-29 9 
-4-95 
-7-51 
-4-10 4 
-7-16 

-13-48 
-13-16 2 

-7-62 1 
-4-53 9 
-7-33 
-7-58 
-7-61 
-4-2 4 
-7-6 

-13-36 
-4-34 6 

-12-2 1 
-3-9 4 
-7-8 2 

-12-13 4 
-4-44 2 
- 3 - 1 1  2 
- 3 -10 2 
- 5 -1 3 7  27 

-10- 4 3  
-11-89 
-14-159 

-4-75 6 
- 5- 1 2 6  
-8 -6 3 4 
-5-127 6 
-8-64 
-4-48 2 
-7-47 4 
-4- 7 6  4 
-5-122  1 
- 3 - 1 5  2 
-3-20 2 

-12-28 
-8-9 2 
-8-10 2 
-4-13 2 

9-7 



A I R  FORCE T033A1-13-496-1 
NAVE LEX 0969-LP-1 70-0010 
Numerical I ndex 

FIG. & 
PART NUMBER INDEX 

NO. 

2 14 - 2 329-00 8 -7-20 
214-2330-00 -13-62 
2 14-2519-00 -4-58 
214-2521-00 -3-21 
2157 -06-01-2520N -13-66 
2 20-0410-00 -13 -76 
2 2 0-041 9-00 -1-9 
2 20-0455-00 -4-73 
2 2 2 2 -801-96138 -4-59 
2 2 2 2 -801-96138 - 14-47 
2 2 2 2 -801-96139 -14-48 
2 2 3J02PT485 -14-64 
2 2 3 K02PT485 -8-20 
2 23K02PT485 -14-65 
2 60-1211-00 -8- 1 1  
2 60-1424-01 - 5-19 
260-1445-01 -5-20 

260-1453-00 -10-3 
260-17 20-00 -11-11 
260-1780-00 -13-68 
2 60-1802-00 -11-10 
263-1110-00 -7-46 
2 73C20 - 5-33 
273C20 -14-55 
2 74CI0 - 14-57 
28JRl66-1 -7-30 
28JRl66-1 -13-52  
28PR224-1 -2-10 
281-0205-00 -5-21 
285-07 53-00* -7-37 
285-0782-00* -7-38 
285-1060-0 1* -7-39 
285-1132-00 -4-18 
29-JP116-1 -2-3 
290-0508-01 -14-71 
290-0746-00 -11-28 
2 90-0746-00 -14-74 
290-0776-00 -8-21 
2 95-0177-00 -7-36 
3 0DI05F150BA2 -14-69 
30D205F1 50BB9 -14-68 
30D506G050DD9 -14-67 
301-000COG0240J -6-19 
301-000COH07 59D -6-22 
301-000COJ0229C -6-6 
301-000COJ0279C -6-21 
301-000COJ0339C -4-67 
301-000COJ03 99C -6-5 

QTY SMR 
PER CODE 
ART. 

1 
2 
1 
1 
4 
4 
4 
4 

1 
1 
1 
3 
1 
1 
1 
1 
1 
1 
1 
1 
2 

2 
6 

1 

2 
2 
1 
2 
2 
2 
4 

4 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 

*Matched set , mus t  be stocked under NHA .  
9-8 

FIG. & QTY SMR 
PART NUMBER INDEX PER CODE 

NO. ART. 

301-000COK0189B 8 -6-18 1 

301-000U2J0680K -9-18 1 

301-050COG0140J -4-66 2 
301-050COG0180J -6-3 1 
301-050COG0210J -6-4 1 

3038-0228-402 -4-36 1 

307-047 1 -00 - 14-80 1 
307-1013-04 -4-69 2 

3 07 -1014-04 -4-70 2 
308-000COG03 3 0J -5-24 1 
3089-402 -13-56 1 

314-009COK229D -14-49 2 

314-011COGI50J - 10-10 1 
314-011COG220K -8-13 2 

314-011COG2 2 0K -10-6 
314-011COKl89B -8- 1 2  2 
314-011COKl89B -10-5 
3 14-022x5PI0IM -14-50 4 
3 14-022Z5U022 2M -14- 5 1  2 
314022X5POI0IJ -10-7 1 

3 14022X5POI02M -10-8 2 
314022X5POI02M -11-14 
3 3 2 K06PP481 -14-62 2 
3329P-L58-101 -5-45 1 
3 3 2 9P-L58-252 -5-4 6  1 
3329P-L58-5 00 -5-44 1 

333-1994-01 -12-8 1 
3 3 3 - 2 273-00 -13-47 1 
333-2274-00 -13-74 1 
333-2277-00 -4-9 1 
3 33-22 78-00 -7-15 1 
334- 1379-00 -12-42 1 

334- 1951-00 -12-43 1 
334-2 661-00 -2-2 1 1 
334-3000-00 -3-7 1 
334-3054-00 -12-10 1 
337-2122-00 -2-5 2 
337- 212 2 -00 -12-14 
3 3 7 - 2 1 2 2-01 - 2 -5 1 
337-2124-00 -12-44 1 
337-2128-00 -13-27 1 
337-2172-00 -14- 166 1 
337-2207-00 -12-24 1 
337 - 2 2 34-00 -4- 3 1  1 
337-2 262-00 -12-22 1 



FIG. & QTY 
PART NUMBER INDEX PER 

NO. ART. 

337-2387-00 8 -4-65 2 
3 3 7-2388-00 -13-39 1 
337-2392-00 -3-22  1 
3386F-T04 -101 -10-14 1 
3386F-T04-102 -10-16 1 
3386F-T04- 2 5 1  - 14-84 1 
3386E'-T04-501 -10-15 1 
342-0163-00 - 1 3 -6 1  3 
3 4 2 -0297-00 - 13-30 1 
342-0308-00 - 3 -19 1 
342-0366-00 -4-14 1 
342-0367-00 -7-21 1 
343-0088-00 - 7 - 59 1 
343-0097-00 -4-42 2 
343-0519-00 -5-140 1 
343-05 2 3 -00 -12-12 1 
343-0528-00 -13-19 1 
343-0582-00 -4-34 2 
343-0681-00 -4-86 2 
344-0046- 00 -2- 18 3 
344-0154-00 -14-167 8 
345002 -13-73  1 
348-0080-01 - 3 -24 4 
348-0141-00 -13-22  2 
348-0141-00 -13-29 
348-017 1-00 -12-26 1 
348-0434-00 - 13-49 4 
348-0524-00 -2-30 1 
351-03 55-00 -5-129 1 
351-03 59-00 -5-123 1 
351-0448-01 -8-60 4 
3515-14-11 - 3 - 18 6 
352-0161-00 -7-71 1 
352-0162-00 -7-7 2 2 
352-0162-00 -13-31  
352-01 64-00 -4-101 5 
352-0164-00 -7-73  
352-0167-00 -13-93 2 
352-0169-00 - 4- 105 8 
352-0169-00 -7-74 
352 -0169-00 -12-33 
352-0169-00 -12-36 
352-0169-00 -12 -48 
352-01�8-00 -l2-50 1 
352-0199-00 -13 -94 3 
352-0262-00 -4-45 2 
352-04 7 7 -00 -4-11 6 

SMR 
CODE PART NUMBER 

3 5 2 -04 7 7- 0 0  
354-0195-00 
354-04 42-01 
3540S-561-103 
35495 
358-0550-00 
358-0550-00 
358-0550-00 
3 58-0569-00 
36C600 
361-0383-00 
361-0384-00 
361-0385-00 
361-0608-00 
361-0608-00 
361 -0608-00 
3 61-07 61-00 
366-1031-02 
3 66-1219-00 
366- 1 3 4 6 -0 2  
366- 1 5 1 2 -00 
366-1559- 00 
366- 1559-00 
3 66- 1559-00 
3 66-1722-01 
366-17 23-00 
367-0 2 3 3-00 
3 74-005COG909B 
374-005COG909B 
376-0029-00 
37 6-0029-00 
376-0127-00 
376-0141-00 
3 7 6-0146-00 
376-018:-00 
378-0614-00 
380-04 21-00 
381-CM40943 
381-CM40951 
381CM40934 
381CM40935 
3 84 - 1056-00 
384- 1099-00 
384- 1099-00 
384-1101-00 
384-1129-00 
3 84- 1129-00 
384-11 36-00 

AI R FORCE T033A1 -13-496-1 
NAVE LEX 0969-LP-1 70-0010 

Numerical Index 

FIG. & QTY SMR 
INDEX PER CODE 

NO. ART. 

8 - 7 - 1 9  
-12-11 2 

- 7-9 1 
- 7 - 2  1 

-14-8 1 
-4-8 1 1  
- 7 - 1 3  

-12-6 
- 7 - 1 2  1 

- 1 0- 1 1  1 
-5-139 2 

-10-44 2 
-11-90 4 

-8-65 6 
-10-45 
-14-168 
-14-169 1 

-4- 2 2 
-7-7  1 
-7-5 1 
- 4 -6 1 
-4-4 16  
-7-4 

-12-4 
-4-3 2 
-4-5 1 
-3-8 1 
-6-7 
-6-2 3 
-4.- 2 8  3 
- 4-94 

-13-2  1 
- 7 -50 1 
-5-124 1 
-4-84 2 

-12-19 1 
-5-141 1 

- 10- 20 1 
- 10-19 1 

-4-96 2 
- 7 - 5 2  1 
-4-2 4 2 
- 4 - 2 5  2 
-7- 2 3  
-7-27  3 
- 7 - 2 6  2 

-l2-5 
- 7 - 2 5  1 

9-9 



AI R FORCE T033A1-1 3-496-1 
NAVE LEX 0969-LP-1 70-0010 
Numerical Index 

FIG. & 
PART NUMBER INDEX 

NO. 

384-13 1 1-01 8-13-1 
384 - 1 3 22-00 -7-45 
384-1341-00 -7-29 
384-1348-00 -12-2  
384-1350-00 -12-3 
384 - 1350-02 -4-1 
384-1350-02 -7-11 
384-1350 -0 2  -12-1 
384-1351-00 -13-35 
384-1366-00 -7-3 
384-1389-01 -4-24 
384 - 1 389-01 - 7 - 2 2  
384-1390-00 -7-26 
384-1456-00 -4-27 
384- 1457 -00 -4-30 
3858 Z-B78/2 03A -14-91 
3858Z-X03- 203E -8-24 
3859Z-X04-202A -14-90 
3859Z-X05-103F -14-89 
3859Z-X52-505Z -14-93 
386- 2 2 7 5-00 - 2 -33  
386-3156-00 -7-55 
386-3305-00 -12-37 
386-33 36-00 -12-20 
386-3518-00 -12-27 
386-3519-00 -13-9 
386-3 689-00 -2-28 
386-3691-00 -13 -81 
388-CM40915 -4-91 
388-4703-00 -12-16 
390-0449-02 -3-2 
390-049X5P02 20K -5-25 
390049X5P0151K -8-16 
390049X5P0 151K -9-3 
390049x5P0151K - 11-18 
390049X5P0470K -11-13 
390049X5P0680K -5-27 
390049X5P068 0K -9- 2 
3 90049X5P0680K -11-17 
390049X5P0820K - 5-29 
390049X5P08 20K -8-19 
401-03 22-00 -7-48 
401-0369-00 -4-81 
401-0370-00 -4-77 
407 -1909-00 -4-15 
407-1922-00 -4-49 
410PI03 - 5-38 
4 26-107 2-00 -4-7 
4 26-107 2-00 -7-14 
426-1072 -00 -12-7 

9 - 1 0  

QTY SMR 
PER CODE 
ART. 

1 
1 
4 
2 
1 
6 

1 
2 
2 

3 
2 
1 
1 
2 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
2 
5 

1 
3 

2 

4 
2 
4 
2 
1 
1 

18 

FIG. & QTY SMR 
PART NUMBER INDEX PER CODE 

NO. ART. 

426-1240-00 8-12-23 1 
42617- 2 -13-83 6 
430P522 - 14-60 1 
441-12 59-03 - 3 - 2 3  1 
441-1260 -00 -13-23 1 
441- 1261-03 -4-103 1 
441-1364-00 -4-60 2 
441-1365-00 - 4-99 2 
441-1366-00 -7-65 1 
450-4 3 5 2-01-0318 - 12-9 2 
4522-5050-2C -13-4 1 
461-8-70 -7-1 1 
46231 - 12-46 18 
46231 -12-49 
46231 - 13-85 
470-3NT3 4  - 2 - 1  2 
4704-04-02 -13-60 3 
47350 - 5-134 63 
4 7 3 50 -11-83 
47350 -14-161 
47357 -5-134 68  
47357 -8-57 
47357 - 11-84 
47357 - 14-162 
47439 -4-100 74 
47439 -4-104 
47439 -7-66 
47439 - 12-32 
47439 -12-35 
47439 -12-47 
47439 -13- 3 2  
47439 - 1 3-86 
5-16-6BH -13-8 2 
5-16-6BH -13-12 
5R2- 1  - 2-26 1 
5810-8 -2-22 1 
583- 1 - 2- 2 3  1 
5020227 - 14-7 5 1 
5082-4403 -7 -17 3 
5115- 18- _ 010 -3-17 6 
513-001 5-30 -5-2 2 4 
513-001-A-2 . 0-10 -5-23 1 
530-002 -14-46 1 
538-011B7-2 5  -11-12 2 
57-0180- 70-500B -5-2 10 
57-0180- 7 0  500B -11-2 
670- 3551-02 -7-4 9  1 
670-4846-00 -7-60 1 
670-4847-00 -7-32 1 



FIG. & QTY 
PART NUMBER I NDEX PER 

NO. ART. 

670-4848-00 8 -7-40 1 
670-4849-00 -4-52 1 
670-4850-00 -4-90 1 
670-4850-01 - 4-90 1 
670-4852-00 -4-62 2 
670-4853-00 -13-37 1 
670-4855-00 -7-57 1 
672-0613-00 -1-5 1 
6 7 2 -0614-00 -7-39 1 
672-0615-00 -1-3 1 
672 -0616-00 -4-54 1 
672 -0617-00 -4-54 1 
7 0F183A1 -14-3 1 
7l01-J61-CB22 -14-4 5 1 
7 5060 -4-64 66 
7 5060 -5-136 
7 5 060 -11-86 
7 5 060 - 14 -170 
763 -12-38 1 
8005-D-COG-150K -5-30 8 
800 5-D-COG-150K -8-17 
8005-D-COG-150K - 11-20 
8005-100-COG-201J -5-31 2 
8005H9AABZ5U104M -5-26 21 
8005H9AABZ5U104M -8-18 
8005H9AABZ5U104M -10-9 
800 5H9AABZ5U104M -11-16 
8005H9AABZ5U104M -14-53 
8005H9AADW5R103K -8-15 2 9  
8005H9AADW5R103K -11-15 

SMR 
CODE 

AI R FORCE T033A1-1 3-496-1 
NAVE LEX 0969-lP-1 70-0010 

Numerical Index 

FIG. & QTY SMR 
PART NUMBER INDEX PER CODE 

NO. ART. 

8005H9AADW5R103K 8-14-52 
8005H9AADW5R47 1K -5-28 12 
8005H9AADW5R471K -11-19 
8005H9AADW5R47 2 K  -8-14 11 
811lA208E102 Z -5-35 1 
8111B061COG220J -6-20 1 
8131N039Z5U-104Z -14-56 1 
8131N145 A 332J -5-34 1 
8131N145 E 104Z -5-36 7 
8131N300Z5U0103P -5- 3 2  2 
855-558Z5U-103Z -14-54 2 
91A-100ROM -4-68 3 
91A-100ROM -5-51 
91A-10001M -5-48 6 
9lA-10001M -10-17 
91A-10001M -11-30 
91A-200ROM -6-8 2 
91A-200ROM -6-24 
91A-20000M -14-88 1 
91A-20001M -5-47 1 
91A-20002M -14-85 1 
9lA-250ROM -5-50 1 
91A-25000M -11-31 2 
91A-25000M -14-87 
91A-2 5001M -14-86 1 
91A-50000M -5-49 6 
91A-50000M -8-2 3  
91A-50000M -10-18 
9663-1 NT-34 -4-19 2 

9- 1 1  (9- 1 2  Blank)  





REFERENCE 
DESIGNATION 

Al 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 
A10 
All 
A12 
CR2 3 5  
CR236 
CR3 51 
CR352 
CR353 
CR358 
CR3 7 2  
CR373 
CRS04 
CR505 
CR506 
CR513 
CR514 
CR518 
CR524 
CR5 25 
CR528 
CR541 
CR552 
CR553 

AI R FORCE T033A1 -1 3-496-1 
NAVE LEX 0969-LP-1 70-OO10 

Reference Designation Index 

SECTION X 

I LLUSTRATED PARTS BREAKDOWN 

REFERENCE DESIGNATION INDEX 

FIG. & 
INDEX PART NUMBER 

NO. 

REFERENCE FIG. & 

DESIGNATION I NDEX PART NUMBER 
NO. 

8 -4-90 670-4850-00 CR554 8-14 - 3 3  1N4935 
-4-62 670-4852-00 CR555 - 14- 2 3  152-0107-04 
- 4 -90 670-4850-01 CR556 -14-24 1N4 1 5 2  
-4-62 670-485 2 -00 CR557 - 14 - 3 3  1N4935 
-4-5 2 670- 4849-00 CR582 - 14-37 152-0629-00 
-7-57 670-4855-00 CR584 - 14 - 2 2  152-0066-00 
-7-32  670-4847-00 CR721 -14-35 152 -0488-00 
-7-60 670-4846-00 CR734 - 14-24 1N4152 
-7-40 670-4848-00 CR735 -14-24 1N4 1 5 2  
-7-49 670-3551-02 CR7 38 - 14 - 2 2  152-0066-00 

-13-37 670-4853-00 CR741 -14-36 MDA960-1 
- 12 -1 6  388-4703-00 CR744 -14-24 1N4152 
-14-24 1N4152 CR748 -14-2 2  152-0066-00 
- 14-24 1N4 152 CR762 - 14-24 1N4 1 5 2  
-14-24 1N4152 CR763 -14-24 1N4152 
- 14-24 1N4152 CR764 -14-24 1N4 1 5 2  
-14-24 1N4152 CR765 -14-24 1N4152 
- 14 -24 1N4152 CR766 -14-24 1N4152 
-14-24 1N4152 CR768 -14-2 2  152-0066-00 
-14-24 1N4 1 52 CR2ll2 -8-6 CD12676 
- 14 -2 4  1N4 1 5 2  CR2ll4 -8-5 1N4152 
- 14-24 1N4152 CR2126 -8-5 1N4152 
-14-24 1N4152 CR2146 -8- 5 1N4152 
-14-24 1N4152 CR2213 -8-6 CD12676 
-14-24 1N4 152 CR2214 -8-5 1N4 1 5 2  
- 14 -24 1N4 152 CR2261 -8-5 1N4152 
- 14 - 2 1  152-0061-00 CR2262 -8-5 1N4152 
-14-21 152-0061-00 CR2284 - 7 - 18 OSL-16L-100 
-14-24 1N4152 CR2297 -8-5 1N4152 
- 14 - 2 1  152-0061-00 CR2298 -8-5 1N4 152 
-14-23 152-0107-04 CR2299 -8-5 1N4152 
-14-23 152-0107-04 CR2605 - 11-6 1N4152 

1 0- 1  



AIR FORCE T033A1-1 3-496-1 
NAVE LEX 0969-LP-1 70-0010 
Reference Designation Index 

REFERENCE FIG. & 

DESIGNATION INDEX 
NO. 

CR2607 8-U-6 
CR2608 -U-6 
CR2609 -U-6 
CR2612 -U-6 
CR2617 -U-6 
CR2618 -1 1-6 
CR2621 - U-6 
CR262 2 -U-6 
CR2623 -U-6 
CR2630 -U-6 
CR2655 -U-6 
CR2656 -U-6 
CR2658 -11-6 
CR2675 -U-6 
CR2686 -U-6 
CR2690 -U-6 
CR2692 -U-6 
CR2694 -11-6 
CR2695 -U-6 
CR2696 -U-6 
CR2705 -11-6 
CR2706 -11-6 
CR2707 -11-6 
CR2708 -U-6 
CR2709 -11-6 
CR271 0 -U-6 
CR2711 -U-6 
CR2716 -U-6 
CR2717 -U-6 
CR2718 -11-6 
CR2741 -11-6 
CR2742 -11-6 
CR2743 -11-6 
CR2755 -7-17 
CR2756 -11-6 
CR2757 -11-6 
CR2759 -U-6 
CR2763 -U-6 
CR2764 -11-6 
CR2765 -U-6 
CR2766 -U-6 
CR2767 -U-6 
CR2773 -11-6 
CR2774 -11-6 
CR2778 -11-6 
CR2786 -11-6 
CR2788 -11-6 
CR2795 -11-6 
CR2920 -7-17 
CR3129 -7-17 

1 0-2 

PART NUMBER 
REFERENCE 

DESIGNATION 

1N4152 CR4124 
1N4152 CR4142 

1N4152 CR4 2 24 

1N4152 CR4242 
1N4152 CR4284 
1N4152 CR4312 
1N4152 CR4318 
1N4152 CR4 3 2 2  
1 N4152 CR4328 
1N4 1 52 CR4382 
1N4 1 5 2  CR4416 
1N4152 CR4417 
1N4152 CR4418 
1N4152 CR4419 
1N4 1 52 C232 
1N4152 C233 
1N4152 C236 
1N4152 C244 
1N4 1 5 2  C246 
1N4152 C272 
1N4152 C273 
1N4152 C284 
1N4152 C286 
1N4152 C288 
1N4152 C3 54 
1N4152 C3 76 
1N4152 C383 
1N4 15 2  C386 
1N4152 C503 
1N4152 CS1S 
1N4 1 52 CS16 
1N4152 CS18 
1N4152 CS22 
150-1001-02 CS2 3 
1N4 152 CS24 
1N4152 CS28 
1N4152 CS33 
1N4152 CS43 
1N4152 CS46 
1N4152 CS48 
1N4 152 CS58 
1N4152 CS64 
1N4152 CS66 
1N4152 CS72 
1N4152 CS7 5 
1N4 152 CS76 
1N4152 CS77 
1N41S2 C582 
150- 1001-02 
150-1001-02 

FIG. & 
INDEX PART N UMBER 

NO. 

8 - 5-16 CD12676 
-4-12 150- 1001-0 2 
-5- 16 CD12676 
-4-12 1 50-1001-02 
-5-15 1N4 1 5 2  
- 5-15 1N4152 
-5-1 5  1N4 1 5 2  
-5-15 1N4152 
-5-15 1N4152 
- 5-15 1N4152 
-5-17 152-0269-00 
-5-17 152-0 269-00 
- 5-15 1 N4 1 5 2  
-5-15 1N4 1 S 2  

-14-47 2 2 22-801-96138 
-14-49 314-009COK229D 
-14-61 192P22 4 9R8 
-14-65 2 2 3 K02PT4 8 5  
-14-51 314-022Z5U0222M 
-14-47 2 2 2 2 -801-96138 
- 14-49 314-009COK229D 
-14 -6 5  223K02PT485 
-14-51 3 14-022 ZSU0222M 
-14-53 800SH9AABZ5U104M 
-14-58 19C611 
-14-64 223J02PT485 
-14-50 3 14-02 2X5P101M 
-14-70 150D47SX003SB2 
-14-58 19C611 
-14-46 530- 002 
-14-48 2 2 2 2 -8 01-96139 
- 14-55 273C20 
-14-62 3 3 2 K06PP481 
-14-57 274C10 
-14-5 7  274C10 
-14-56 813 1N039ZSU-104Z 
-14-63 PT60SC4 7 3M 
- 14-69 30D10SF 1 S0BA2 
-14-53 800SH9AABZSU104M 
-14-66 PP680C823K 
-14-73 TllC82 SM07 SAS 
-14-60 430PS22 
-14-62 332K06PP481 
-14-52 800SH9AADWSR103K 
-14-52 800SH9AADWSR103K 
-14-53 800SH9AABZSU104M 
-14-53 800SH9AABZSU104M 
-14-75 S02D227 



REFERENCE FIG. & 

DESIGNATION I NDEX PART NUMBER 
NO. 

CS84 8-14-68 30D20SFlS0BB9 
C707 - 14-S9 19C242B 
C708 -14-S4 8SS-SS8ZSU-I03Z 
C709 -14-54 8SS-SS8ZSU-I03Z 
C72 1  -l4-7 2 20-364 3 5  

C7 2 2  - 14 -S0 314-022xSpI0IM 
C723 -14-63 PT60SC47 3M 
C7 2 S  -14-6S 223K02PT48S 
C73S -14-63 PT60SC473M 
C738 - 14-67 30DS06GOSODD9 
C741 - 14-71 290-0S08-01 
C743 -14-50 314-02 2XSPI0IM 
C748 -14-74 290-0746-00 
C761 - 14-71 290-0508-01 
C763 -14-S0 314-02 2XSPI01M 
C768 - 14-74 290-0746-00 
C773 -14-53 800SH9AABZSUI04M 
C2103 -8-12 314-011COKl89B 
C2104 -8-19 390049XSP08 20K 
C210S -8-17 800 S-D-COG-lS0K 
C2106 -8-13 314-0 11COG220K 
C 2109 -8- 15 800SH9AADWSRI03K 
C2118 -8-1S 800SH9AADWSRI03K 
C2119 -8-15 800SH9AADWSRI03K 
C2130 -8-14 800SH9AADWSR472K 
C2131 - 8- 14 800SH9AADWSR472K 
C213 2  -8-14 800SH9AADWSR472K 
C2133 -8-14 800SH9AADWSR472K 
C2144 -8-15 800SH9AADWSRI03K 
C2161 -8-2l 290-0776-00 
C2162 -8-2 l  290-07 76-00 
C 2170 - 8 - 16 390049X SPOISIK 
C2172 -8-14 800SH9AADWSR472K 
C217S -8-17 800S-D-COG-lS0K 
C2182 -8-15 800SH9AADWSRl03K 
C2186 -8-15 800SH9AADWSRI03K 
C2190 -8-15 800SH9AADWSRI03K 
C2198 -8-15 800SH9AADWSRI03K 
C2199 -8-15 800SH9AADWSRI03K 
C 2 203 - 10-5 314-011COK189B 
C2204 -10-7 31402 2xSPO I01J 
C220S -10-10 314-011COGlS0J 
C2206 - 10 -6 314-011COG220K 
C2212 -8-15 800SH9AADWSRI03K 
C2216 -8-17 800S-D-COG-lS0K 
C2218 -8-1S 800 SH9AADWSRI03K 
C2226 -8-2l 290-07 76-00 
C2227 -8-21 290-0776-00 
C 2 2 2 9  -8-15 800SH9AADW5RI03K 
C2230 - 8 - 14 800SH9AADW5R47 2 K  

REFERENCE 
DESIGNATION 

C2231 
C2232  
C2233 
C2243 
C2246 
C2248 
C2256 
C22S8 
C226S 
C227S 
C2278 
C2279 
C2280 
C 2284 
C2287 
C2297 
C262S 
C2638 
C2634 
C2641 
C2652 
C2683 
C2684 
C268S 
C 2686 
C2691 
C2703 
C2712 
C 2 7 19 
C2744 
C27S2 
C27S7 
C27 58 
C27S9 
C2762 
C2763 
C2764 
C276S 
C2766 
C2767 
C2773 
C2781 
C2783 
C2784 
C 2785 
C2786 
C2788 
C2789 
C27 91 
C2794 

AI R FORCE T033A1 -1 3-496-1 
NAVE LEX 0969-LP-1 70-0010 

Reference Designation Index 

FIG. & 
INDEX PART NUMBER 

NO. 

8 -8-14 800SH9AADWSR472K 
-8-14 800SH9AADWSR472K 
-8-14 800SH9AADW5R47 2K 
-8-15 800SH9AADWSRl03K 
-8-1S 800 SH9AADWSRI03K 
-8-1S 8005H9AADWSRI03K 
-8-16 3 90049XSPOlS1K 
-8-14 8005H9AADW5R4 7 2K 
-8-15 800SH9AADWSRI03K 
-8- 17 800S-D-COG-150K 
-8- 15 800SH9AADWSRI03K 
-8-15 800 SH9AADWSRI03K 
-8-20 2 2 3K02PT48S 
-8-14 800SH9AADWSR4 7 2K 
-8-18 800 SH9AABZSUI04M 
-8-15 800SH9AADWSRI03K 

-11-1S 800SH9AADW5RI03K 
- 11-15 800SH9AADWSRI03K 
- 11-19 800 SH9AADW5R47 1K 
- 11-16 800SH9AABZSUI04M 
-11-15 800SH9AADWSRI03K 
- 11- 2 1  C40A820J 
-11-12 S38-011B7 - 2 S  
-11- 2 3  162D22 5X0020CD2 
-11- 2 0  800S-D-COG-lS0K 
- 11-1S 800SH9AADWSRI03K 
-11-1S 8005H9AADWSRI03K 
-11-23 162D2 2SX0020CD2 
-11-16 8005H9AABZ5UI04M 
- 11-23 162D22 5X0020CD2 
-11-16 8005H9AABZSUI04M 
-11-26 162D274X903 SBC 2  
-11-18 390049X5P0151K 
- 11-17 390049X5P0680K 
-11-19 800SH9AADWSR471K 
-11-15 800 SH9AADW5RI03K 
-11-22 PT60SC47 31-! 
-11-27 lS0D564XOI00A2 
-11-23 162D225X0020CD2 
-11-24 150DI06XOO15B2 
-11-14 314-022X5POI02M 
- 1 1- 2 5  162DI05X003 SCD2 
-11-21 C40A8 20J 
- 11-12 538-0 11B7-2S 
-11-2 3 162D2 25x0020CD2 
-11-20 8005-D-COG-150K 
-11-15 800 5H9AADW5RI03K 
-11-23 162D22 5X0020CD2 
- 11-15 8005H9AADW5RI03K 
-11-13 390049x 5P04 70K 

1 0-3 



AI R FORCE T033A1-1 3-496-1 
NAVE LEX 0969- LP-1 70-0010 
Reference Designation Index 

REFERENCE FIG. & 

DESIGNATION INDEX 
NO. 

C2798 8 -11-18 
C2812 -11-28 
C2814 -11-28 
C2911 -10-9 
C2913 -10-11 
C2917 - 10-8 
C2919 - 10-9 
C2941 -10-12 
C3122  -9- 2 
C 3 1 2 5A *  -7-37 
C3125B * -7-38 
C 3 1 2 5C *  -7-39 
C31250 * -7-38 
C3125E * -7-37 
C3 137 -9-3 
C3242 -9-18 
C4101 -4-59 
C4102 -4-18 
C4 104 -4-70 
C4 105 -4-70 
C4107 -4-69 
C4108 -4-69 
C4109 -4-67 
C4110 - 4-66 
C4123 -5-32 
C4125 -5-36 
C41 59 - 5-35 
C4160 -6-4 
C4162 -6-5 
C4165 -6-3 
C4167 -6-7 
C4168 -6-6 
C4 173 -5-22  
C4174 - 5 - 2 2  
C41 7 5  -5-31 
C4191 -5-36 
C4192 -5-36 
C4201 -4-59 
C4202 -4-18 
C42 04 -4-70 
C4205 -4-70 
C4 207 -4-69 
C4208 -4-69 
C4209 -4-67 
C4210 -4-66 
C4 223  - 5- 3 2  
C4225 -5-36 
C4260 -6-2 2 
C4 262 -6-18 
C4 265 -6-19 

PART NUMBER 

390049X5P0151K 
290-0746-00 
290-0746-00 
8005H9AABZ5u104M 
36C600 
314022X5P0102M 
8005H9AABZ5U104M 
0155F201FO 
390049X5P0680K 
285-0753-00 
285-078 2-00 
285-1060-01 
285-0782-00 
285-0753-00 
390049X5P0151K 
301-000U2J0680K 
2 2 22 -801-96138 
285-1132-00 
307- 1014-04 
307- 1014-04 
307-1013-04 
307-1013 -04 
301-000COJ0339C 
301-050COG0140J 
8131N300Z5U0103P 
813 1N145 E 104z 
8111A208E102Z 
301-050COG0210J 
301-000COJ0399C 
301-050COG0180J 
374-005COG909B 
301-000COJ0229C 
513-001 5-30 
513-001 5-30 
8005-100-COG-201J 
813 1N145 E 104Z 
8131N145 E 104Z 
222 2-801-96138 
285-113 2-00 
307-1014-04 
307-1014-04 
307-1013-04 
307- 1013-04 
301-000COJ0339C 
301-050COG0140J 
813 1N300Z5U0103P 
8131N145 E 104 Z 
301-000COH07590 
301-000COK0189B 
301-000COG0240J 

*Matched s et , mu s t  be s to cked under NHA .  
1 0-4 

REFERENCE FIG. & 

DESIGNATION INDEX PART NUMBER 
NO. 

C4266 8-6-20 8111B061COG2 20J 
C4267 -6-23 3 74-005COG909B 
C4268 -6- 2 1  301-000COJ0279C 
C42 7 2  - 5-30 8005-D-COG-150K 
C42 7 3  - 5 - 3 6  8131N145 E 104Z 
C427 5  - 5 -3 1  8005-100-COG-201. 
C4287 -5-26 8005H9AABZ5U104M 
C4288 -5-26 8005H9AABZ5U104M 
C4289 -5-28 80J5H9AAOW5R47 1K 
C4292 -5-36 8131N145 E 104Z 
C43 16 -5-38 410P103 
C43 2 7  -5-26 8005H9AABZ5U104M 
C43 3 3  -5-39 162D27 5X9015CD2 
C43 3 5  -5-27 390049X5P0680K 
C43 3 6  -5-39 1620275X9015CD2 
C4342 -5-23 513-001-A-2 . 0-10 
C4349 -5-28 8005H9AADW5R471K 
C4359 -5-28 8005H9AAOW5R4 7 1 K  
C4363 -5-28 8005H9AADW5R471K 
C4365 -5-25 390-049X5P02 20K 
C43 7 3  -5-28 800 5H9AADW5R47 1K 
C43 7 6  -5-26 8005H9AABZ5U104M 
C43 7 5  - 5 - 2 5  390-049x5P02 20K 
C43 7 7  -5-26 8005H9AABZ5U104M 
C4388 -5-30 8005-D-COG-150K 

C4389 - 5-37  0151E111FO 
C4404 -5-24 308-000COG03 30J 
C4405 -5- 2 1  281-0205-00 
C4406 -5-34 8131N145 A 332J 
C4408 -5- 3 3  273C20 
C4409 -5-29 390049X5P0820K 
C44 10 -5-21 281-0205-00 
C44 1 1  -5-28 8005H9AAOW5R471K 
C4412 -5-22 513-001 5-30 
C44 2 3  -5-28 8005H9AAOW5R471K 
C44 24 - 5-26 8005H9AABZ5U104M 
C44 2 5  -5-26 8005H9AABZ5U104M 
C443 2  -5-26 8005H9AABZ5U104M 
C4433 -5-28 8005H9AAOW5R471K 
C4447 -5-22 513-001-5-30 
C4457 -5 -36 8131N145 E 104Z 
C4461 - 5-28 8005H9AADW5R471K 
C4466 -5-26 8005H9AABZ5U104M 
C4471 -5-28 800 5H9AAOW5R471K 
C4474 -5-26 8005H9AABZ5U104M 
OL4400 -4-33 119-0860-00 
05563 -14-6 NE2T-A1AT 
05564 -14-6 NE2T-A1AT 
05784 -12- 18 21120 
05786 -1 2-18 21 120 



REFERENCE FIG. & 
?, - INDEX PART NUMBER �: DESIGNATION 

NO. 

FSS8 8-14-43 AGe 1/4 

F700 -13-7 2  AGe 1 
F736 - 14 -44 AGe 3/10 

F746 -14-42 AGC 2 

F768 -14-42 AGe 2 
J2 -14-164 000-201-4986 

J4 -14-164 000-201-4986 

J3S8 - 14-163 131-1003-00 

J3S 9  -13-S2 28JR166-1 

J387 - 12-9 4 S0-43 S 2 -0 1-0318 

J388 - 12 - 9  4S0-43S2-01-0318 

JS03 -14-163 13 1-1003-00 
JS13 -13-S2 28JRl66-1 

J210S -7-30 28JR166-1 
J220S -7-30 28JR166-1 
J2716 - 11-8S 131-1003 -00 

J2717 - 13-S2 28JR166-1 
J4100 -4-19 9663-1 NT-34 
J4200 -4-19 9663-1 NT-34 
J4287 -S-132 1 3 1- 1003-00 
J4289 -13-S2 28JR166-1 
LR4466 -S-S 108-03 28-00 

LR4476 -S-S 108-03 28-00 
L386 - 14-1 108-024S-00 
LSS4 - 14-4 108-0820-00 

LSS8 - 14-2 108-0422-00 

LS71 -12-31 108-0818-00 
LS73 - 12-34 108-0819-00 
LS8 2 -14-3 70Fl83A1 
L263S - 1 1-1 108-07 24-00 
L2688 - 11-2 S7-0180-70 SOOB 
L2698 -11-2 S7-0180-70 SOOB 
L2788 - 11-2 S7-0180-70 SOOB 
L2798 - 11-2 S7-0180-70 SOOB 
L4128 -S-2 S7-0180-70-S00B 

L413S - S-2 S7-0180-70-S00B 
L4228 - S-2 S7-0180-70-S00B 
L42 3 7  - S-2 S7-0180-70-S00B 

L4 262 -S-2 S7-0180-70-S00B 
L4 264 - S-2 S7-0180-70- S00B 
L4378 - S-l 108-0262-00 
L4388 -S-l 108-02 62-00 
L4401 -S-3 108-0S70-00 

L4403 - S-3 108-0S70-00 
L444S - S-4 120-1094-00 
L44 5S - S-4 120-1094-00 

P700 -13-44 F-1193 S-6 
Q23 2 -14-10 2N3906 
Q234 -14-11 lSl-0190-00 
Q244 - 14-16 lSl-0347-00 

REFERENCE 
DESIGNATION 

Q246 
Q274 
Q284 
Q286 
Q3S6 
Q3S8 
Q37 6  
Q382 
Q386 
QS14 
QS18 
QS24 
QS26 
QS44 
QS48 
QSS2 
QSS6 
Q73 2  
Q73 4  
Q73 6  
Q74 2  
Q744 
Q746 
Q764 
Q766 
Q768 
Q784 
Q2112 
Q2114 
Q2116 
Q2122 
Q2142 
Q2212 
Q2214 
Q22 16 
Q2284 
Q23 S 0  
Q23S6 
Q2602 
Q2604 
Q2618 
Q2620 
Q2622 
Q2624 
Q2629 
Q2632 
Q2636 
Q26 7 2  
Q2674 
Q268 2 
Q2684 

AI R FORCE T033A1-13-496-1 
NAVE LEX 0969-LP-1 70-0010 

Reference Designation Index 

FIG. & 
INDEX PART N UMBER 
NO. 

8-14-17 lS1-03S0-00 
- 14-11 lS1-0190-00 
-14-16 lSl-0347-00 
- 14 - 17 lSl-03S0-00 
-l4-11 lS1-0190-00 
-14-11 lSl-0190-00 
-14-1S lSl-034 2-00 
-14- 1S l Sl-034 2-00 
-14-9 lSl-0164-00 
-14-12 lSl-0192-00 
- 14-10 2N3906 
-14-17 lS1-03S0-00 
- 14- 16 lSl-0347-00 
-14-7 2N2484 
- 14-10 2N3906 
-14-20 lSl-0426-02 
- 14-18 lSl-0364-00 
-14-16 lSl-0347-00 
- 14-16 lSl-0347-00 
-13-S8 lSl-0349-00 
- 14-14 2N2 2 2 2A 
- 14-8 3S49S 
-13-S8 lSl-0349-00 
- 14-1 3  2N2907A 
-14-13 2N2907A 
-13-S8 l Sl-0349-00 
- 14-19 lSl-040S-00 

-8-4 lSl- 1042 -00 
-8-4 lSl-1042-00 
-8-2 lSl-0190-00 
-8-3 lS1-047 2-00 
-8-3 lSl-047 2-00 
-8-4 lSl-1042-00 
-8-4 lS1- 1042-00 
-8-2 lSl-0190-00 
-8-1 2N3906 

- 10-1 2N3906 
-10-1 2N3906 
-11-3 2N3906 
-11-3 2N3906 
- 11-4 lSl-0190-00 
-11-4 lSl-0190-00 
-11-3 2N3906 
- 11-4 lSl-0190-00 
-11-4 lSl-0190-00 
-11- 3 2N3906 
- 11-3 2N3906 
- 11-4 lSl-0190-00 
-11-4 lSl-0190-00 
-l1-S lSl- 1042-00 
-l1-S lSl-01042-00 

1 0-5 



AI R FORCE T033A1-1 3-496-1 
NAVELEX 0969-LP-1 70-0010 
Reference Designation I ndex 

REFERENCE FIG. & 

DESIGNATION INDEX 
NO. 

Q2686 8-11-3 
Q2696 -11-3 
Q2702 -11-3 
Q2704 - 11-3 
Q2712 -11-4 
Q2782 -11-5 
Q2784 -11-5 
Q2786 -11-3 
Q2788 -11-4 
Q4124 -5-14 
Q4224 -5-14 
Q4282 - 5-13 
Q42 88 - 5-11 
Q43 1 6  -5-8 
Q43 2 6  -5-8 
Q4334 -5-12 
Q43 3 8  - 5-8 
Q4342 - 5-9 
Q43 5 2  -5-9 
Q43 6 2  - 5-13 
Q43 7 2  - 5-13 
Q4384 -5-7 
Q4421 - 5-13 
Q44 29 -5-9 
Q443 1  -5-13 
Q4439 -5-9 
Q4447 - 5-10 
Q4457 -5-10 
Q4463 -4-40 
Q4473 - 4-40 
RT4416 - 5-41 
RT4419 - 5-42 
R23 2  -14-154 
R23 3  -14-154 
R2 35 - 14-147 
R23 6  -14-141 
R241 -14-115 
R243 - 14-76 
R244 -14-136 
R245 -14-124 
R246 -14-117 
R247 -14-94 
R272 -14-154 
R273 -14-154 
R2 75 -14-.105 
R27 6  -14-115 
R283 - 14-76 
R284 -14-136 

1 0-6 

PART NUMBER 

2N3906 
2N3906 
2N3906 
2N3906 
151-0190-00 
151-1042 -00 
151-1042-00 
2N3906 
151-0190-00 
5F93007 
5F93007 
151-0472-00 
5039650 
151-0190-00 
1 51-0190-00 
2N3947 
151-0190-00 
151-0434-00 
151-0434-00 
151-0472-00 
151-0472-00 
5 6075 
151-047 2 -00 
151-0434-00 
151-0472-00 
151-0434-00 
151-0447-00 
151 -0447-00 
151-0446-00 
151-0446-00 
2D1596 
1DE104-K-2 20EC 
CECTo-8871F 
CECTO-8871F 
MFF1816G47 501F 
MFF1816G54900F 
CB4315 
EB22 3 5  
MFF1816G909ROF 
CB5625 
CB47 05 
CB1015 
CECTo-8871F 
CECTO-887 1F 
CB182 5  
CB4315 
EB2235 
MFF1816G909ROF 

REFERENCE FIG. & 

DESIGNATION I NDEX PART NUMBER 
NO. 

R285 8- 14- 127 CB6815 
R286 -14-117 CB4705 
R287 -14-94 CB1015 
R288 -14- 125 CB5635 
R352 -14- 104 CB1535 
R35 3  - 14-119 CB472 5  
R354 -14-109 CB2225 
R3 56 - 14-110 CB2 7 2 5  
R358 -14- 121 CB5115 
R37 2  -14-111 CB273 5  
R37 3  - 14-131 CB9125 
R374 - 14- 104 CB1535 
R37 5  -14- 143 MFF1816G16901F 
R37 6  -14-96 CB1145 
R377 -14-;126 CB6235 
R38 2  -14-97 CB1145 
R38 3  -14- 106 CB183 5  
R38 6  -14-84 3386F-T04-2 51 
R387 -14-133 MFF1816G619ROF 
R388 -14-132 MFF1816G187ROF 
R502 -14-95 CB1025 
R503 -14-135 MFF1816G665ROF 
R504 -14-99 CB12 2 5  
R505 -14-81 R52B-B16000J 
R506 -14-113 CB3905 
R51 2  -14-145 MFF1816G24901F 
R51 3  -14-153 CECTO-4871F 
R514 -14-139 MFF1816G42 200F 
R515 -14-110 CB2 7 2 5  
R516 -14- 155 CECTO-2 212F 
R517 -14-107 CB2015 
R52 1 -14-122 CB5125 
R522  -14-129 CB82 35 
R523 -14- 130 CB9115 
R524 -14-7 6  EB2235 
R52 5  -14-128 CB82 1 5  
R52 6  -14-103 CB1 515 
R53 2 -14-86 91A-2 5001M 
R53 3 -14-95 CB1025 
R54 1 -14-96 CB1045 
R542 -14-96 CB1045 
R543 -14-120 CB4745 
R544 -14-95 CB1025 
R546 -14-100 CB1235 
R54 7  -14-101 CB1315 
R548 -14-94 CB1015 
R553 -14-94 CB1015 
R554 -14-98 CB12 05 



REFERENCE FIG. & 

DESIGNATION INDEX PART NUMBER 
NO. 

R556 8-14-121 CB511 5  
R563A , B , C , D  - 14-80 307-0471-00 

R564 -14-93 3859Z-X52-505Z 

R566A/B - 14-92 D388-CM40910 

R571 -14-90 3859Z-X04-202A 

R57 2  -14-85 91A- 2002M 
R57 3  - 14-88 9 1A-20000M 
R574 -14-126 CB623 5  

R575 -14-123 CB5135 

R57 6  -14-91 3858 Z-B78-203A 

R577 -14-118 CB4 7 1 5  
R7 2 1  -14-112 CB3035 
R7 2 2  -14-78 GB3025 
R723  -14-14 2  MFF1816G11801F 
R72 5  -14-121 CB5115 
R728 - 14-79 GB4 7 2 5  
R731 - 14-108 CB2045 
R73 2  -14-134 MFF1816G634ROF 
R73 3  - 14-146 MFF1816G 31601F 
R734 - 14-83 BWH-1R800J 
R7 35 -14-149 MFF181 6D40201D 
R7 36 -14-8 7  9 1A- 25000M 
R7 37 -14-148 MFF1816D15001D 
R7 38 - 14-77 GB242 5  
R740 - 14-110 CB27 2 5  
R741 -14-152 MFF1816D27001C 
R74 2  -14-150 MFF1816D50000C 
R74 3  -14-116 CB4 3 2 5  
R745 -14-104 CB153 5 
R746 -14-137 MFF1816G11300F 
R747 -14-140 MFF1816G52300F 
R748 -14-8 2 BWH-R5100J 
R761 -14-110 CB27 25 
R7 62 - 14-150 MFF18 16D50000C 
R763 -14-151 MFF1816D3 2001C 
R764 -14-116 CB4 3 2 5  
R765 -14-144 MFF1816G21001F 
R766 -14-138 MFF18 16G30100F 
R767 -14-94 CBI015 
R768 -14-82 BWH-R5100J 
R769 -14-114 CB39 1 5  
R77 2  -14-111 CB2 7 3 5  
R77 3  -14-95 CB1025 
R776 - 14-102 CB1325 
R777 - 14-95 CBI025 
R782 - 14-110 CB2 7 2 5  
R785 - 14-89 3859Z-X05-103F 
R2101 - 7 - 2 2  CB2705 
R2103 -8-43 CB3355 
R2104 -8-54 CB9135 

REFERENCE 
DESIGNATION 

R2105 8 

R2106 
R2112 
R2113  
R2115 
R2116 
R2118 
R21 19 
R2121 
R2124 
R212 5  
R2126 
R2127 
R2128 
R2130 
R21 3 1  
R21 3 2  
R2133  
R2135 
R21 3 6  
R2137 
R2138 
R2141 
R2144 
R2145 
R2146 
R2147 
R2148 
R2151 
R2153 
R2158 
R2164 
R2165 
R2167 
R2168 
R2170 
R217 1 
R2172 
R2173 
R2174 
R2179 
R2183 
R218 5  
R2186 
R2189 
R2190 
R2191 
R2198 
R2199 
R2201 

AI R FORCE T033A1-13-496-1 
NAVE LEX 0969-lP-170-0010 

Reference Designation I ndex 

FIG. & 
INDEX PART NUMBER 

NO. 

-8- 29 CBI055 
-8-48 CB5145 
-8-29 CBI055 , 
-8-31 CB7505 
-8-27 CBI02 5  
-8-56 MFF1816G15000F 
-8-46 CB4705 
-8-46 CB4705 
-8-53 CB7505 
-8-46 CB4705 
-8-40 CB27 15 
-8-51 CB6215 
-8-37 CB2 205 
-8-56 MFF1816G15000F 
-8-55 MFF1816G26700F 
-8-55 MFF181 6G26700F 
-8-55 MFF1816G26700F 
-8-55 MFF1816G26700F 
-8-47 CB4 7 3 5  
-8-47 CB4 7 3 5  
-8-47 CB4 7 3 5  
-8-47 CB4 7 3 5  
-8-53 CB7505 
-8-46 CB4705 
-8-40 CB2715 
-8-51 CB6215 
-8-37 CB2 205 
-8-56 MFF1816G 15000F 
-8-53 CB7505 
-8-24 3858 Z-X03-203E 
-8-56 MFF1816G15000F 
-8-30 CB1325 
-8-49 CB5615 
-8-4 1 CB3025 
-8-28 CBI035 
-8-56 MFF18 16G15000F 
-8-44 CB362 5 
-8-55 MF 18 16G26700F 
-8-50 CB6205 
-8-38 CB2225 
-8-38 CB2 225 
-8-23  91A-50000M 
-8-23 91A-50000M 
-8- 30 CBl325 
-8-38 CB2225 
-8-55 MFF18 16G26700F 
-8-47 CB4 7 3 5  
-8-2 2  CB51G5 
-8-25 CBI005 
-7-22 CB2705 

1 0-7 



AI R FORCE T033A1-1 3-496-1 
NAVELEX 0969-LP-1 70-001 0  
Reference Designation I ndex 

REFERENCE FIG. & 

DESIGNATION INDEX 
NO. 

R2203 8-10-26 
R2204 - 10-33 
R2205 -10-21 
R2206 -10-29 
R2212 -8-29 
R2213 -8-31 
R2215 -8-27 
R221 6 -8-45 
R2218 -8-46 
R2221 -8-56 
R2222  -8-56 
R2223 -8-56 
R2224 -8-56 
R2225 -8-33 
R2228 -8-2 8 '  
R2229 -8-46 
R2230 -8-55 
R2 231 -8-55 
R2232 -8-55 
R2233 -8-55 
R2235 -8-47 
R2236 - 8-47 
R2237 -8-47 
R2238 -8-47 
R2242 -8-4 7  
R2243 -8-55 
R2245 -8-23  
R2246 -8-30 
R2249 -8-23 
R2252 - 8-30 
R2253 -8-24 
R2254 -8-49 
R2255 -8-41 
R2256 -8-56 
R2257 -8-44 
R2258 -8-55 
R2261 -8-35 
R2 262 -8-35 
R2264 -8-4 2 
R2265 -8-39 
R2271 -8-38 
R2272 -8-38 
R2273 -8-50 
R2275 -8-32 
R2278 -8-22 
R2279 -8-25 
R2280 -8-52 
R2281 -8-47 
R2283 -8-47 
R2284 -8-34 

1 0-8 

PART NUMBER 

CB3355 
CB9135 
CB1055 
CB5145 
CB1055 
CB7 505 
CB1025 
CB3905 
CB4705 
MFF1816G15000F 
MFF1816G15000F 
MFF1816G15000F 
MFFJ.816G15000F 
CB1535 
CB1035 
CB4705 
MFF1816G26700F 
MFF1816G26700F 
MFF1816G26700F 
MFF1816G267 00F 
CB4735 
CB47 3 5  
CB4735 
CB4735 
CB47 3 5  
MFF1816G26700F 
91A-50000M 
CB1325 
91A-50000M 
CB1325 
3858Z-X03-203E 
CB5615 
CB3025 
MFF1816G15000F 
CB3625 
MFF1816G26700F 
CB2025 
CB2025 
CB3 335 
CB2235 
CB2 2 2 5  
CB2 225 
CB6205 
CB1525 
CB51G5 
CB1005 
CB68 15 
CB4735 
CB4735 
CB1545 

REFERENCE FIG. & 

DESIGNATION I NDEX PART NUMBER 
NO. 

R2286 8 -8-36 CB2045 
R2287 -8-38 CB2225 
R2288 -8-38 CB2 2 2 5  
R2289 -8-26 CB1015 
R2299 -8-27 CB1025 
R2352  -10-24 CB2705 
R2354 -10-28 CB6815 
R2356 -10-24 CB2705 
R2358 - 10-28 CB6815 
R2603 -11-7 5  CB9105 
R2605 - 11-39 CB1 2 2 5  
R2610 -11-33 CB1025 
R2612 -11-44 CB182 5  
R2613 - 10-25 CB2 2 3 5  
R2614 -10- 2 5  CB2 2 3 5  
R2615 - 10-17 91A-10001M 
R2616 -11-63 CB4 7 3 5  
R2617 - 1 1-63 CB4 7 3 5  
R2618 - 11-34 CB1035 
R262 0  -11-61 CB4 7 1 5  
R2622 -11-51 CB2 2 3 5  
R2623 -11-62 CB4 7 2 5  
R2625 -11-73 CB8215 
R2626 -11-36 CB1125 
R2627 - 1 1-47 CB2015 
R2630 -11-38 CB12 1 5  
R2632 -11-69 CB6225 
R2633 - 11-5 5  CB3 305 
R2634 - 1 1-59 CB3915 
R2635 - 11-4 6 CB2005 
R2636 -11-69 CB6225 
R2637 -11-55 CB3305 
R2638 -11-53 CB3015 
R2640 - 11-78 MFF18 16G 3 3200F 
R2641 -11-76 MFF 1816G22100F 
R2652 -11-77 MFF1816G23700F 
R2653 -11-34 CB1035 
R2654 -11-62 CB4 7 2 5  
R2655 -11-50 CB2225 
R2656 -11-49 CB2215 
R2657 -11-74 CB8 2 2 5  
R2661 -11-4 1 CB1325 
R2662 -11-58 CB3625 
R2671 -11-52 CB2 7 2 5  
R2673 -11-44 CB18 2 5  
R2675 -11-62 CB47 2 5  
R2678 - 11-70 CB68 15 
R2682 - 11-30 91A-IOOOIM 
R2683 - 11-63 CB4735 
R2684 - 11-54 CB3035 



REFERENCE FIG. & 

DESIGNATION INDEX PART NUMBER 
NO. 

REFERENCE 
DESIGNATION 

R2685 8 -1 1-48 CB2035 R2782 

R2686 - 11-52 CB2725 R2783 

R2687 - 11-40 CB1235 R2784 

R2691 - 11-63 CB4735 R2785 

R2692 - 1 1-57 CB3 3 2 5  R2786 

R2693 - 11-34 CBI035 R2787 

R2694 - 11-62 CB4725 R2788 

R2695 - 1 1-34 CBI03 5  R2789 

R2696 -11-57 CB33 2 5  R2790 

R2697 - 1 1- 3 2  CBI015 R279 1  

R2699 - 11-49 CB2 215 R2792 

R2701 - 11-54 CB3035 R2793 

R2703 - 11-75 CB9105 R2794 

R27 0 5  -11-33 CBI025 R2795 

R2708 - 1 1 -50 CB2225 R2796 

R2710 -11-62 CB4 7 25 R2797 

R2711 -11-33  CBI025 R27 98 

R2712 - 11-29 CB47G5 R2910 

R2713 -10-25 CB2235 R2911 

R2714 - 10-25 CB2235 R2912 

R2715 -10-17 91A-I0001M R2913A/B 

R2716 -11-61 CB4715 R2914 

R27 18 - 11-59 CB3915 R2916 

R2719 - 1 1-29 CB47G5 R2917 

R2741 - 11-71 CB6845 R2919 

R2742 -11-45 CB1835 R292 0 

R2743 - 1 1-42 CB1525 R2922 

R2744 -11-81 MFFl816G8450lF R2923  

R2745 - 1 1-80 MFF1816G56200F R292 5 

R2746 -11-62 CB47 25 R2927 

R2747 - 1 1-79 MFF1816G45300F R2932  

R2748 -11-31 91A-2 5000M R293 3 

R2749 -7-2 3540S-561-103 R2934 

R27 5 1  -11-62 CB4725 R2936 

R27 52 -11 -64 CB4745 R2937 

R27 5 3  -11-35 CBI045 R2942 

R27 5 5  -11-70 CB6815 R294 3 

R2757 -11-68 CB5645 R2944 

R2759 -11-39 CB1225 R3 113 

R2762 -11-72 CB7 525 R3114 

R2763 - 11-57 CB3325 R31 15 

R2764 - 11-57 CB3325 R3122  

R2765 -11-57 CB3325 R3123 

R2766 - 11-57 CB3325 R31 24 

R2767 - 11-57 CB33 2 5  R3125 

R2774 - 11-57 CB3325 R3127 

R2776 - 1 1-67 CB5635 R3 1 28/S3128 

R27 77 -10-20 38 1-CM40943 R3129 

R2780 -11-60 CB4705 R3 132  

R2781 - 1 1-32 CB1015 R3 133 

A I R  fORCE T033A1-13-496-1 
NAVElEX 0969-LP-170-0010 

Reference Designation Index 

FIG. & 
INDEX PART NUMBER 

NO. 

8-11-30 91A-1000lM 
-11-63 CB4 7 3 5  
- 11-54 CB303 5  
-11-48 CB20 3 5  
-11-52 CB2725 
- 1 1-40 CB1235 
- 11-33  CBI025 
-11- 37 CB1135 
-11-74 CB8225 
-11-61 CB47 15 
- 1 1-57 CB3 3 2 5  
- 11-34 CB10 3 5  
- 11-65 CB4755 
-11-43 CB1535 
-11-63 CB4735 
-11-32  CB1015 
- 1 1-66 CB5605 
-10-30 CB7525 
-10-13 CB47G5 
-10-2 2  CB1125 
-10-19 38 1-CM40951 
-10- 32 CB9115 
-10-15 3 386F-T04-501 
-10-31 CB8205 
- 10- 13 CB47G5 
-11-70 CB6815 
- 10- 35 MFF1816G16900F 
-10-16 3386F -T04-102 
- 10-14 3386F-T04-101 
-10-34 MFF18 16G130ROF 
- 10-18 91A-50000M 
-10-36 MFF1816G1150lF 
- 10-36 MFF18 16G1 1501F 
-10-2 3  CB183 5  
-10- 23  CB1835 
-10- 3 7  MFF1816G26101F 
-10-27 CB4705 
-10- 2 7  CB4705 

-9-11 MFF18 16D7 5001B 
-9-13 MFF18 16D37 501B 
-9-13 MFF1816D37 501B 
-9-7 CB3915 
- 9-15 HMF 188D22503B 
-9- 12 MFF1816D75002B 
-9-14 MFF 1816D37 502B 
-9-14 MFF 1816D37502B 
-7-52 38 1CM40935 

- 11-56 CB3315 
-9-4 CB13 35 
-9-10 CB9135 

1 0-9 



AI R FORCE T033A1·1 3-496·1 
NAVE LEX 0969·LP·1 70·001 0  
Reference Designation I ndex 

REFERENCE FIG. & 

DESIGNATION INDEX 
NO. 

R3 1 3 4  8 - 9-5 
R31 3 5  - 9-6 
R3 136 -9-8 
R31 3 7  - 9-9 
R32 2 2  - 9-23 
R3 2 2 3  -9-23 
R32 2 4  -9-21 
R3 2 2 5  -9-24 
R3 2 3S -9-20 
R3 2 3 6  -9-22 
R3 2 3 7  - 9 - 2 2  
R32 4 2  -9-19 
R4101 -4-17 
R4102 -6-11 
R4103 -6-10 
R4105 -4-72 
R4106 -4-68 
R410S - 4 - 7 2  
R4109 - 4-71 
R41 2 2  -5-119 
R41 2 3  - 5-77 
R41 2 5  - 5-52 
R41 2 6  -5-62 
R41 2 7  - 5-62 
R41 3 4  - 5-4S 
R41 3 5  -5-55 
R41 3 6  - 5-60 
R4142 - 5 -68 
R4143/S4143 - 4-96 
R4 144 -5-70 
R4145 -5-64 
R4153 -4-91 
R4154 - 5-61 
R4156 -5-53 
R4159 - 5-S7 
R4160 -6-13 
R4161 -6-12 
R4162 -6-9 
R4163 - 5-120 
R4164 -6-15 
R4165 -6-13 
R4166 -6-12 
R4167 -6-S 
R416S -6-14 
R4171 - 5-91 
R41 7 3  - 5-50 
R4174 - 5-51 
R4175 -5-92 
R4176 -5-82 
R4177 -5-65 

1 0- 1 0  

PART NUMBER 

CB2235 
CB2245 
CB3935 
CB2255 
MFF1816D37502B 
MFF1816D37502B 
MFFlS16D75002B 
HMFlSSD22503B 
MFF1816D7 5001B 
MFFlS16D37501B 
MFFlS16D37501B 
CB3915 
CB5105 
BBI055 
CB5105 
CB5605 
91A-I00ROM 
CB5605 
CB6815 
MFFlS16G10003F 
CB474 5 
CBI005 
CB2005 
CB2005 
91A-I000IM 
CBI035 
CB1515 
CB3015 
3S1CM40934 
CB3 3 2 5  
CB2025 
3S8-CM40915 
CB18 25 
CBI015 
BBI005 
MFFlS16G200ROD 
MFF1816G1 50ROD 
CB1315 
MFFlS16D400ROC 
MFF1816GSOOROD 
MFFlS16G200ROD 
MFFlS16G150ROD 
91A-200ROM 
MFF1816G13 3R3D 
BB4715 
91A-250ROM 
91A-I00ROM 
BB5625 
CB6205 
CB2405 

REFERENCE FIG. & 

DESIGNATION I NDEX PART NUMBER 
NO. 

R4192 8 - 5- 5 2  CBI005 
R4201 -4-17 CB5105 
R4202 -6-27 BBI055 
R4203 -6-26 CB5105 
R42 05 -4-72 CB5605 
R4206 - 4-6S 91A-I00ROM 
R42 0S - 4- 7 2  CB5605 
R4209 -4-71 CB6815 
R42 2 2  - 5- 119 MFFl816GI0003F 
R42 2 3  -5-77 CB4745 
R42 2 5  -5-52 CBI005 
R42 2 6  -5-62 CB2005 
R42 2 7  -5-62 CB2005 
R42 3 4  - 5-48 91A-I0001M 
R42 3 5  -5-55 CBI035 
R42 3 6  - 5-60 CB1515 
R4242 -5-68 CB3015 
R4243/S 4243 - 4-96 3S1CM40934 
R4244 -5-89 BB1 2 2 5  
R42 4 5  - 5-89 BB12 2 5  
R42 4 6  -5-90 BB2025 
R4247 - 5-90 BB2025 
R42 5 3  -4-91 38S-CM40915 
R4254 -5-61 CB18 25 
R42 5 6  -5-53 CBI015 
R4 260 -6-30 MFF1816G 200ROD 
R4261 -6-29 MFF186G150ROD 
R4262 -6- 25 CB1215 
R42 63 -5-120 MFF1816D400ROC 
R4264 -6-32  MFF1816G800ROD 
R4265 -6-30 MFF1816G200ROD 
R4266 -6-29 MFF1816G150ROD 
R4267 -6-24 91A-200ROM 
R4268 -6-31 MFF1816G133R3D 
R42 69 -6-28 BB3005 
R42 7 1  -5-53 CBI015 
R42 7 2  - 5-49 91A-50000M 
R42 7 5  -5-81 CB56 25 
R42 7 6  - 5-82 CB6205 
R4280 -5-66 CB24 15 
R4281 -5-65 CB2405 
R4282 -5-56 CB12 1 5  
R4283 -5-74 CB4315 
R4284 -5-73 CB4305 
R4285 - 5-74 CB4 3 1 5  
R4 286 -5-56 CB1215 
R4287 - 5-56 CB1 2 15 
R4288 -5-83 CB6215 
R4 289 -5-71 CB3 615 
R4 290 -5-80 CB5605 



REFERENCE FIG. & 

DESIGNATION INDEX PART NUMBER 
NO. 

REFERENCE 
DESIGNATION 

R4 291 8 -5-76 CB4715 R4410 

R4 292 -5-52 CBI005 R441 1  

R4312  - 5- 11 3  MFF1816G332ROF R4413 

R43 13 -5-114 MFF1816G392ROF R4414 

R4314 -5-110 MFF1816G287ROF R4416 

R4317 - 5- 115 MFF1816G41 2 ROF R4418 

R4 3 18 -5-111 MFF1816G294ROF R44 1 9  

R43 2 2  -5-113 MFF1816G3 3 2ROF R442 1  

R43 2 3  - 5- 114 MFF1816G392ROF R44 2 3  

R43 2 4  -5-110 MFF1816G287ROF R44 2 5  

R43 2 7  - 5-115 MFF1816G4 12ROF R44 2 7  

R4328 -5-111 MFF1816G294ROF R4428 

R43 3 3  - 5-40 CB47G5 R44 29 

R43 3 4  - 5-67 CB2235 R44 3 1  

R4 3 3 5  -5-84 CB623 5  R443 3  

R43 3 6  - 5-57 CBl315 R4437 

R4 3 3 7  -5-54 CBI025 R4441 

R43 38 - 5-85 CB6815 R4443 

R4340 - 5-96 MFF 1816G38R30F R4446 

R4341 -5-103 MFF1816G80RGOF R4447 

R4 343 - 5-87 BBI005 R4448 

R4345 - 5-99 MFF1816G49R90F R445 1  

R4 349 -5-66 CB2415 R44 5 3  

R4351 -5-103 MFF1816G80R60F R4456 

R4 355 - 5-99 MFF1816G49R90F R4457 

R4 3 56 -5-99 MFF1816G49R90F R4458 

R4 3 59 -5-66 CB2 4 15 R4459 

R4361 -5-106 MFF1816Gl3 3ROF R4461 

R43 62 - 5-112 MFF18 16G324ROF R4463 

R4363 - 5-73  CB43 05 R4466 

R4364 -5- 109 MFF1816G174ROF R44 7 1  

R4365 -5-100 MFF1816G60R40F R447 3  

R43 66 -5-117 MFF1816G11000F R4474 

R4 371 -5-106 MFF1816G13 3ROF R44 7 5  

R43 7 2  -5-112 MFF1816G324ROF R4476 

R4 373 -5-73 CB4305 5 500 

R4 3 7 5  - 5-100 MFF1816G60R40F 5700 

R4 376 - 5-98 MFF1816G41R20F 5701 

R4382 -5-107 MFF1816G150ROF 5702 

R4383 - 5-53 CBI015 5 2100 

R4384 -5-75 CB4705 52120 

R4385 -5-83 CB6215 52170 

R4386 - 5-60 CB1515 5 2 200 

R4401 - 5- 102 MFF1816G75ROOF 5 2 2 20 

R4403 -5-102 MFF1816G7 5ROOF 5 2650 

R4404 - 5-58 CBl3 25 52700 

R4405 - 5-78 CB5115 5 27 50 

R44 06 -5-47 91A-20001M 5 2920 

R4408 - 5-59 CBl3 35 53100 

R4409 -5-64 CB2025 53200 

8 

AIR FORCE T033A1-13-496-1 
NAVE LEX 0969-LP-1 70-001 0  

Reference Designation Index 

FIG. & 
INDEX PART NUMBER 

NO. 

-5-45 3 3 2 9P-L58-101 
-5-79 CB5125 
-5-104 MFF1816G93RlOF 
-5-93 MFF1816GI0R20F 
- 5- 108 MFF1816G 1 3 0ROF 
-5-72 CB36 2 5  
-5-118 MFF18 16G3570 2F 
-5-110 MFF1816G287ROF 
- 5-86 CB8205 
- 5-69 CB3305 
-5-101 MFF 1816G 66R50F 
-5-116 MFF1816G511ROF 
- 5-114 MFF1816G392ROF 
- 5-110 MFF1816G 287ROF 
-5-86 CB8205 
- 5- 101 MFF1816G66R50F 
- 5 -88 BB12 15 
-5-46 3 329P-L58-252 
- 5- 105 MFF 1816G 1 10ROF 
-5-44 3 3 29P-L58-500 
-5-9 5  MFF 18 16G30RI0F 
-5-88 BB1215 
-5-74 CB4315 
-5-105 MFF18 16G1 10ROF 
-5-97 MFF1816G39R20F 
-5-95 MFF 18 16G30RI0F 
-5-94 MFF1816G12R7 0F 
-5-80 CB5605 
-5-62 CB2005 
-5-43 N52BB430ROF 
-5-80 CB5605 
- 5-62 CB2005 
-5-63 CB2015 
- 5-68 CB3015 
-5-43 N52BB430ROF 

-14-45 7 101-J61-CB22 
-13-3 2DM301 
-13-68 260-1780-00 
-13-15 2074-L67 - 3 2 2  

-8-9 214-2292-00 
-8-10 2 14-2294-02 
-8-11 260-12 11-00 
-8-9 2 14-2 292-04 
-8-10 214-2 2 94-02 

- 1 1-10 260- 1802-00 
- 10-4 2KA13010000 
- 11-11 260-1720-00 
- 10-3 260-1453-00 

- 7 -46 263-1110-00 
-7-46 263-1110-00 

1 0-1 1 



AI R FORCE T033A1-1 3-496-1 
NAVE LEX 0969-LP-1 70-001 0  
Reference Designation Index 

REFERENCE FIG. & 

DESIGNATION INDEX 
NO. 

54100A 8 -4-80 
54100B -4-85 
54200A -4-80 
54200B -4-85 
54240 -5-20 
54330 -5-19 
54378 -5-123 
54380 - 5-120 
T550 -14-5 

T700 -13-75 

T43 3 5  - 5-6 
U550 -14-38 
U722  -14-41 
U762 -14-40 
U2160 -8-7 
U2260 -8-7 
U2280 -8-8 
U2690 -11-8 
U2740 -11-9 
U2750 - 11-7 

1 0- 1 2  

PART NUMBER 

105-07 37-00 
105-0738-00 
105-0737-00 
105-0738-00 
260-1445-01 
260- 1424-01 
105-042 3-00 
105-0421-00 
120-0984-00 
120-1095-00 
120-0384-00 
152-0635-00 
156-0158-00 
156-0067-00 
155-0151-00 
155-0151-00 
156-0067-00 
155-0123-00 
156-0158-00 
155-0122-00 

REFERENCE FIG. & 

DESIGNATION INDEX PART NUMBER 
NO. 

U2790 8-11-8 155-012 3-00 
U2900 -10-2 155-0124-00 
U4160 -5-18 155-0155-00 
VR288 - 14- 28 IN965B 
VR35 3  - 14 - 2 5  152-0 195-00 

VR524 -14-25 152-0195-00 
VR533 -14-32 IN98 3B 
VR552 - 14 - 3 0  IN99 1B 
VR553 -14-37 . ]  IN968B 
VR566 -14-29 IN98 9B 
VR7 2 2  -14-34 IN93 7  

VR7 25 - 14-2 6  IN9 7 0B 
VR736 -14- 27 IN3034B 
VR738 - 14-28 IN965B 
VR749 - 14-3 1  IN3 8 28A 
VR769 -14-3 1  IN3828A 
VR782 - 14-39 IN957B 
VR3128 -9-1 1 5 2 -0 2 17-00 

V560 -12-15 154-0777-00 



-. 

Reference Designation Index-465M 

--

REFERENCE 
FIG. & 

TEKTRONIX 
INDEX MFA. PART NUMBER 

DESIGNATION 
NO. 

PART NUMBER 

R773 -14-95 CBI025 3 1 5-01 02-00 

R776 -14-102 CBl325 315-0132-00 

R777 -14-95 CBI025 315-0102-00 

R782 -14-110 CBZ725 3 1 5-0272-00 

R7as -14-89 3859Z-XOS-I03F 3 1 1 - 1 725-00 

- R2l0} -7-22 CB270S 3 1 5-0270-00 

R2IO) -8-43 CB3355 3 1 5-0335-00 

R2104 -8-54 CB9135 3 1 5-0913-00 

R210S -8-29 CBI05S 3 1 5-0105-00 

- R2106 -8-48 CBS145 3 1 5-0514-00 

R2 1 1 2  -8-29 CB1055 315-01 05-00 

R 2 I I )  -8-31 CB750S 3 1 5-0750-00 

R2 1 I S  -8-27 CBI025 315-0102-00 

R2 1 1 6  -8-56 MFF 1 8 1 6G1 5000F 321-0210-00 

R 2 1 1 8  -8-46 CB4705 3 1 5-0470-00 

R 2 1 1 9  -8-46 CB4705 3 1 5-0470-00 

R2121 -8-53 CB7505 3 1 5-0750-00 

R2124 -8-46 CB4705 31 5-0470-00 

R2125 -8-40 CB271S 3 1 5-0271-00 

R2126 -8-51 CB6215 315-0621-00 

R2127 -8-37 CB2205 3 1 5-0220-00 

R2128 -8-56 MFF 1 8 1 6 G  1 5000F 321-0210-00 

R2130 -8-55 MFF 1 8 1 6G26700F 321 -0234-00 

R2131 -8-55 MFF l 8 1 6G26700F 321-0234-00 

R2132 -8-55 MFF 1 8 1 6G26700F 3 2 1 -0234-00 
R2133 -8-55 MFF1816G26700F 321-0234-00 

R2135 -8-47 CB4735 3 1 5-0473-00 

R2136 -8-47 CB4735 31 5-0473-00 
R2137 -8-47 CB4735 31 5-0473-00 

R2138 -8-47 CB4735 31 5-0473-00 

R2141 -8-53 CB7505 315-0750-00 
R2144 -8-46 CB4705 3 1 5-0470-00 

R2145 -8-40 CB2715 315-0271-00 

R2146 -8-51 CB6215 315-0621-00 

R2147 -8-37
' CB2205 3 1 5-0220-00 

R2148 -8-56 MFF 1 8 1 6GI 5000F 321-0210-00 [ 
R2151 -8-53 CB7505 3 1 5-0750-00 
R2153 -8-24 3858Z-X03-203E 3 1 1 - 1 724-00 

R2158 -8-56 MFF 1816G15000F 321-0210-00 
2164 -8-30 CB1325 315-01 32-00 [ 

R2165 -8-49 CB56 1 5  315-0561-00 

2 1 6 7  -8-41 CB3025 3 1 5-0302-00 

R2168 -8-28 CB1035 315-01 03-00 

R2170 -8-56 MFF l816G1 5000F 321-0210-00 

2 1 7 1  -8-44 CB3625 3 1 5-0362-00 

2 1 7 2  -8-55 MFFl816G26700F 321 -0234-00 

2 1 7 3  -8-50 CB6205 3 1 5-0620-00 

R2 1 7 4  -8-38 CB2225 3 1 5-0222-00 

2 1 7 5  -8-54. I BBI015 31 7-0101-00 

2 1 7 9  -8-38 CB2225 31 5-0222-00 

2 1 8 3  -8-23 9 1 A-50000M 3 1 1 - 1 560-00 

2 1 8 5  -8-23 91A-50000M 3 1 1 - 1 560-00 

2186 -8-30 CB1325 315-01 32-00 

@ NOV. 1978 10·13 



Reference Designation Index--465M 

REFERENCE 
FIG. & 
INDEX 

DESIGNATION 
NO. 

R21S9 -8-38 

R2190 -8-55 

R2191 -S-47 

R2198 -8-22 

R2199 -8-25 

R2201 -7-22 

R2203 -10-26 

R2204 -10-33 

R2205 -10-21 

R2206 -10-29 

R 2 2 1 2  -8-29 

R2213 -8-31 

R2215 -8-27 

R2216 -S-45 

R2218 -8-46 

R2221 -S-56 

R2222 -8-56 

R2223 -S-56 

R2224 -S-56 

R2225 -S-33 

R2228 -S-2S 

R2229 -8-46 

R2230 -8-55 

R2231 -S-55 

R2232 -S-55 

R2233 -S-55 

R2235 -8-47 

R2236 -8-47 

R2237 -S-47 

R223S -8-47 

R2242 -8-47 

R2243 -8-55 

R2245 -8-23 

R2246 -8-30 

R2249 -8-23 

R2252 -8-30 

R2253 -8-24 

R2254 -8-49 

R2255 -8-41 

R2256 -S-56 

R2257 -8-44 

R225S -S-55 

R2259 -8-54 . 1  

R2261 -8-35 

R2262 -8-35 

R2263 -8-54 . 1  

R2264 -8-42 

R2265 -8-39 

R2266 -S-54 . 1  

R2271 -S-38 

R2272 -S-38 

R2273 -8-50 

R2275 -8-32 

10·14 

MFR. PART NUMBER 

C"A2225 

MFF1S16G26700F 

CB4735 

CBS IG5 

CBI005 

CB2705 

CB3355 

CB9135 

CBI055 

CB5145 

CBI055 

CB7S05 

CBI025 

CB3905 

CB4705 

MFF1816GI 5000F 

MFF1816Gl 5000F 

MFF1816Gl5000F 

MFFIS16G1 5000F 

CBI535 

CBI035 

CB4705 

MFF 1 8 1 6G26700F 

HFF 1 8 1 6G26 700F 

MFF 1 8 1 6G26700F 

MFF1816G26700F 

CB4735 

CB4735 

CB4735 

CB4735 

CB4735 

MFF lS16G26700F 

91A-50000M 

CBI325 

9 1 A-50000M 

CB1325 

385SZ-x03-203E 

CB5615 

CB3025 

MFF l816G1 5000F 

CB3625 

MFFIS16G26700F 

BBIOl5 

CB2025 

CB2025 

BBI015 

CB3335 

CB2235 

B B I O l 5  

CB2225 

CB2225 

CB6205 

CBI525 

TEKTRONIX 
PART HUMB£R 

3 1 5-0222-00 

3 2 1-0234-00 

3 1 5-0473-00 

307-0113-00 

315-0100-00 

3 1 5-0270-00 

3 1 5-0335-00 

3 1 5-0913-00 

3 1 5-0105-00 

3 1 5-0514-00 

3 1 5-0105-00 

3 1 5-0750-00 

3 1 5-0102-00 

3 1 5-0390-00 

3 1 5-0470-00 

321-0210-00 

321-02 10-00 

321-0210-00 

321-0210-00 

315-0153-00 

315-0103-00 

3 1 5-0470-00 

321-0234-00 

3 2 1-0234-00 

321-0234-00 

321-0234-00 

3 1 5-0473-00 

3 1 5-0473-00 

3 1 5-0473-00 

3 1 5-0473-00 

3 1 5-0473-00 

321-0234-00 

3 1 1 - 1 560-00 

315-01 32-00 

3 1 1-1 560-00 

3 1 5-0132-00 

3 1 1-1 724-00 

315-0561-00 

3 1 5-0302-00 

321-0210-00 

3 1 5-0362-00 

321-0234-00 

3 1 7-0101-00 

3 1 5-0202-00 

3 1 5-0202-00 

317-0101-00 

3 1 5-0333-00 

31 5-0223-00 

31 7-0101-00 

31 5-0222-00 

31 5-0222-00 

3 1 5-0620-00 

315-01 52-00 
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Reference Designation Index-465M 

REFERENCE 
FIG. & 

TEKTRONIX 

DESIGNATION 
INDEX MFR. PART NUMBER 

PART NUMBER 
NO. 

R2278 -8-22 CB51G5 307-0113-00 

R2279 -8-25 cal005 3 1 5-0 I 00-00 

R2280 -8-52 CB6815 3 1 5-0681-00 

R2281 -8-47 CB4735 3 1 5-0473-00 

R2283 -8-47 CB4735 3 1 5-0473-00 

R2284 -8-34 CBI545 315-0154-00 

R2286 -8-36 CB2045 31 5-0204-00 

R2287 -8-38 CB2225 3 1 5-0222-00 

R2288 -8-38 CB2225 3 1 5-0222-00 

R2289 -8-26 CBIOl5 3 1 5-0101-00 

R2299 -8-27 CBI025 3 1'5-0102-00 

R2352 -10-24 CBI005 3 1 5-0100-00 

R2354 -10-28 CB68 1 5  3 1 5-0681-00 

R2356 -10-24 CBI005 315-01 00-00 

R2358 -10-28 CB6815 315-0681-00 

R2603 -1 1-75 CB9105 315-0910-00 

R2605 -1 1-39 CBI225 315-01 22-00 

R2610 -11-33 CBI025 3 1 5-0102-00 

R2612 -1 1-44 CBI825 3 1 5-0182-00 

R2613 -10-25 CB2235 3 1 5-0223-00 

R2614 -10-25 CB2235 315-0223-00 

R2615 -10-17 9IA-IOOOIM 3 1 1 - I 559-00 

R2616 -1 1-63 CB4735 3 1 5-0473-00 

R2617 - 1 1 -63 CB4735 31 5-0473-00 

R2618 -1 1-34 CBI035 315-0103-00 

R2620 - 1 1 -61 CB4 7 1 5  315-0471-00 

R2622 -II-51 CB2235 3 1 5-0223-00 

R2623 - 1 1 -62 CB4725 3 1 5-0472-00 

R2625 - 1 1-73 CB8215 3 1 5-0821-00 

R2626 -11-36 CBll25 315-0112-00 

R2627 -1 1-47 CB20I5 3 1 5-0201-00 

R2630 - 1 1 -38 CB1215 315-012 1-00 

R2632 - 1 1 -69 CB6225 3 1 5-0622-00 

R2633 -II-55 CR330S 315-0330-00 

R2634 -I I-59 CB3915 3 1 5-0391-00 

R2635 -1 1-46 CB2005 3 1 5-0200-00 

R2636 -1 1-69 CR6225 3 1 5-0622-00 

R2637 -II-55 CB3)05 3 1 5-033C-00 

R2638 -II-53 CB3015 3 1 5-0301-00 

R2640 -11-78 MFF1816G33200F 321-0243-00 

R2641 -11-76 HFF I 8 1 6G22100F 321 -0226-00 

R2652 -11-77 HFF1816G23700F 321-0229-00 

R2653 -1 1-34 CRI035 315-0103-00 

R2654 -1 1-62 CB4725 3 1 5-0472-00 

R265S -I I-50 CR2225 3 1 5-0222-00 

R2656 -1 1-49 CB22IS 3 1 5-0221-00 

R2657 -11-74 CR8225 3 1 5-0822-00 

R2661 -11-41 CRI325 315-01 32-00 

R2662 - 1 1 -58 CB3625 3 1 5-0362-00 

R2671 -II-52 CB2725 3 1 5-0272-00 

R2673 -1 1-44 CBI825 315-0182-00 

R2675 -1 1-62 CB4725 3 1 5-0472-00 

R2678 - 1 1 -70 CB68 1 5  3 1 5-0681-00 
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Reference Designation Index-465M 

-

REFERENCE 
FIG. & 

TEKTRONIX 
INDEX MfR. PART NUMBER 

DESIGNATION 
NO. 

PART NUMBER 

R2682 -1 1-30 9IA-IOOOIM 3 1 1 - 1 5 59-00 

R2683 -11-63 CB4735 315-04 73-00 

R2684 - I I-54 CB3035 31 5-0303-00 

R2685 -1 1-48 CB2035 31 5-0203-00 

R2686 -II-52 CB2725 31 5-0272-00 

R2687 -1 1-40 CBI235 315-01 23-00 

R2691 -11-63 CB4735 31 5-0473-00 

R2692 -II-57 CB3325 31 5-0332-00 

R2693 -1 1-34 CBI035 31 5-0103-00 

R2694 -1 1-62 CB4725 31 5-0472-00 

R2695 - 1 1-34 CBI035 3 1 5-0103-00 

R2696 - 1 1-57 CB3325 31 5-0332-00 

R2697 - 1 1 -32 CBIOl5 315-0101-00 

R2699 - 1 1 -49 CB2215 315-0221-00 

R2701 -I I-54 CB3035 31 5-0303-00 

R2703 -11-75 CB9105 31 5-0910-00 

R2705 -1 1-33 CB 1025 31 5-0102-00 

R2708 -I I-50 CB2225 3 1 5-0222-00 

R2710 -1 1-62 CB4725 31 5-0472-00 

R 2 7 1 1  - 1 1 -33 CBI025 315-0102-00 

R2712 -11-29 CB47G5 307-0106-00 

R2713 -10-25 CB2235 31 5-0223-00 

R2714 -10-25 CB2235 31 5-0223-00 

R2715 -10-17 91A-IOOOIM 3 1 1 - 1 559-00 

R2716 - 1 1 -61 CB47 1 5  31 5-0471-00 

R2718 - 1 1 -59 CB3915 3 1 5-0391-00 

R2719 - 1 1 -29 CB47G5 307-0106-00 

R2741 - 1 1 - 7 1  CB6845 31 5-0684-00 

R2742 - 1 1 -45 CBI835 3 1 5-0183-00 

R2743 -1 1-42 CBI525 315-0152-00 

R2744 -11-81 MFFI816G8450lF 321-0378-00 

R2745 -1 1-80 MFFI816G56200F 321-0265-00 

R2746 -1 1-62 CB4725 3 1 5-0472-00 

R2747 -1 1-79 MFF I81 6G45300F 321-0256-00 

R2748 - 1 1-31 9 1A-25000M 3 1 1 - 1561-00 

R2749 -7-2 35405-561-103 3 1 1 - 1 729-00 

R2751 -1 1-62 CB4725 31 5-0472-00 

R2752 -1 1-64 CB4745 315-0474-00 

R2753 -1 1-35 CB 1045 315-01 04-00 

R2755 -1 1-70 CB6S15 31 5-0681-00 

R2757 -1 1-68 CB5645 31 5-0564-00 

R2759 - 1 1 -39 CBI225 315-012 2-00 

R2762 -11-72 CB7525 31 5-0752-00 

R2763 - I I -57 CB3325 31 5-0332-00 

R2764 -II-57 CB3325 31 5-0332-00 

R2765 -II-57 CB3325 31 5-0332-00 

R2766 -II-57 CB3325 31 5-0332-00 

R2767 -11-57 CB3325 31 5-0332-00 

R2774 - I I -57 CB3325 31 5-0332-00 

R2776 -11-67 CB5635 31 5-0563-00 

R2777 -10-20 381 -CM40943 3 1 1 - 1 728-00 

R2780 -1 1-60 CB4705 315-0470-00 

R2781 - 1 1 -32 CBIOl5 315-0101-00 
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-

REFERENCE 
fiG. & TEKTRONIX 
INDEX MfR. PART HUMBER 

DESIGNATION 
NO. 

PART NUMBER 

R2782 1 1  30 91A 10001M 3 1 1  1 5 5 9  00 

R2783 - 1 1 -63 CB4735 3 1 5-0473-00 

R2784 -11-54 CB3035 3 1 5 -0303-00 

R2785 - 1 1-48 CB2035 3 1 5-0203-00 

R2786 -11-52 CB2725 3 1 5-0272-00 

R2787 - 1 1-40 CB1235 315-01 23-00 

R2788 - 1 1-33 CBI025 3 1 5-0102-00 

R2789 - 1 1 - 3 7  CB1135 315-01 13-00 

R2790 - 1 1 -74 CB8225 31 5-0822-00 

R2791 - 1 1 - 6 1  CB4 7 1 5  315-0471-00 

R2792 - 1 1-57 CB3325 315-0332-00 

R2793 - 1 1-34 CBI035 3 1 5-0103-00 

R2794 - 1 1 - 6 5  CB4755 3 1 5-0475-00 
R2795 -1 1-43 CB1535 315-01 53-00 

R2796 -11-63 CB4735 31 5-0473-00 
R2797 - 1 1 -3 2  CBlO15 3 1 5 -0 1 0 1 -00 

R2798 - 1 1 -66 CB5605 3 1 5-0560-00 

R2910 - 1 0-30 CB7525 3 1 5 -0752-00 

R2911 -10-13 CB47G5 307-0106-00 
R2912 -10-22 C B 1 l 2 5  315-01 12-00 

R2913A/B -10-19 3 8 1 -CM409 5 1  3 1 1 - 1 722-00 

R2914 -10-32 CB9 1 1 5  315-091 1-00 

R2916 -10-15 3386F-T04-50L 3 1 1 - 1 224-00 

R29 1 7  -10-31 CB8205 3 1 5 -0820-00 

R2919 - 1 0 - 1 3  CB47G5 307-0106-00 

R2920 - 1 1-70 CB68 1 5  315-0681-00 

R2922 -10-35 MFFl816Gl6900F 321-0215-00 

R2923 -10-16 3386F-T04-102 3 1 1 - 1 225-00 

R2925 -10-14 3386F-T04-101 3 1 1 - 1 222-00 

R2927 -10-34 MFF 1816G1 30ROF 321-0108-00 

R2932 -10-18 91A-50000M 3 1 I  -:-1 560-00 

R2933 - 1 0-36 MFF1816G11501F 321-0295-00 

R2934 -10-36 MFF1816GI150lF 3 2 1 -0295-00 

R2936 -10-23 CBI835 3 1 5 -0183-00 

R2937 -10-23 CBI835 3 1 5-0183-00 

R2942 -10-37 MFF 1816G26101F 321-0329-00 

R2943 -10-27 CB4705 3 1 5-0470-00 

R2944 -10-27 CB4705 3 1 5-0470-00 

R 3 1 1 3  - 9 - 1 1  MFF 1 8 I6D75001B 321-0373-04 

R3114 -9-13 MFF I 8 1 6D3750lB 321-1651-04 

R3 1 1 5  -9-13 HFF1816D37501B 3 2 1 - 1 6 5 1 -04 

R3122 -9-7 CB3915 315-0391-00 

R3123 -9-15 HMF188D22503B 321-1 653-04 

R3124 -9-12 MFF1816D75002B 321-0469-04 

R3125 -9-14 MFFI816D37502B 321-165 2-04 

R3127 -9-14 MFF1816037502B 321-165 2-04 

R3128/S3128 -7-52 381CM40935 3 1 1 - 1 793-00 

R3129 -II-56 CB3315 315-033 1-00 

R3132 -9-4 CB1335 3 1 5 -0 1 33-00 

R3133 -9-10 CB9135 315-091 3-00 

R3134 -9-5 CB2235 3 1 5-0223-00 

R3135 -9-6 CB2245 3 1 5-0224-00 

R3136 -9-8 CB3935 3 1 5-0393-00 
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Reference Designation Index-465M 

REFERENCE 
FIG. & 
INDEX 

DESIGNATION 
NO. 

R3137 -9-9 

R3222 -9-23 

R3223 -9-23 

R3224 -9-21 

R3225 -9-24 

R3238 -9-20 

R3236 -9-22 

R3237 -9-22 

R3242 -9-19 

R4101 -4-17 

R4102 -6-11 

R4I03 -6-10 

R4105 -4-72 

R4106 -4-68 

R4108 -4-72 

R4109 -4-71 

R4122 -5-119 

R41 2 3  -5-77 

R4125 -5-52 

R4126 -5-62 

R4127 -5-62 

R4129 -5-90 . 1  

R4134 -5-48 

R4135 -5-55 

R4136 -5-60 
R4142 -5-68 

R4143/S4143 -4-96 

R4144 -5-70 

R4145 -5-64 

R4153 -4-91 

R4154 -5-61 

R4156 -5-53 

R4159 -5-87 

R4160 -6-13 

R4161 -6-12 

R4162 -6-9 

R4163 -5-120 

R4164 -6-15 

R4165 -6-13 

R4166 -6-12 

R4167 -6-8 

R416B -6-14 

R41 7 1  -5-91 

R4173 -5-50 

R4174 -5-51 

R4175 -5-92 
R4 t 76 -5-82 
R4177 -5-65 
R4192 -5-52 
R4201 -4-17 

R4202 -6-27 

R4203 -6-26 
R4205 -4-72 

10·18 

MFR. PART NUMBER 

CB2255 

MFF18I6D37502B 

MFFl816D37502B 

MFF1816D75002B 

HMF188D22503B 

MFF1 8 1 6D75001B 

MFF1816D37501B 

MFF I 8 1 6D3750lB 

CB3915 

CB5I05 

BBI055 

CB5I05 

CB5105 

91A-I00ROM 

CBS 105 

CB6815 

MFF1816GI0003F 

CB4745 

CBI005 

CB2005 

CB2005 

BB4705 

9 I A-I0001M 

CBI035 

CBI515 

CB3015 

381CM40934 

CB3325 

CB2025 

388-CM409 1 5  

CB1625 

CBI015 

BBI005 

MFFIB16G200ROD 

MFF 1816GI50ROD 

C B 1 3 1 5  

MFFIB1 6D400ROC 

MFF181 6GBOOROD 

MFFI 8 1 6G200ROD 

MFF1816G1 50ROD 

9 1 A-200ROM 

MFFlBI6G133R3D 

BB4715 

9 1 A-250ROM 

91A-IOOROM 

BB5625 

CB6205 

CB2405 

CBI005 

CB5105 

BBI055 

CBS 105 

CB3305 

TEKTRONIX 
PART NUMBER 

315-0225-00 

321-1652-04 

321-16 52-04 

321 -0469-04 

3 2 1 -1653-04 

321-0373-04 

321-165 1-04 

3 2 1 - 1 6 5 1-04 

3 1 5-0391-00 

3 1 5-0510-00 

3 1 7-0105-00 

3 1 5 -0510-00 

315-0510-00 

3 1 1 - 1 567-00 

315-0510-00 

315-0681-00 

32 1-0481-00 

3 1 5-0474-00 

315-0100-00 

3 1 5 -0200-00 

3 1 5 -0200-00 

3 1 7 -0470-00 

3 1 1-1 559-00 

315-0103-00 

315-0151-00 

3 1 5-0301-00 

3 1 1 - 1 791-00 

3 1 5-0332-00 

3 1 5-0202-00 

3 1 1 - 1783-00 

315-0162-00 

315-0101-00 

317-0100-00 

321-0126-01 

321-01 14-01 

315-0131-00 

321-0773-03 

3 2 1 - 1 709-01 

321-0126-01 

321-01 l4-01 

3 1 1 - 1 566-00 

3 2 1 - 1 708-01 

3 1 7-0471-00 

31 1-1565-00 

31 1-1567-00 

3 1 7-0562-00 

3 1 5-0620-00 

3 1 5-0240-00 

31 5-0100-00 

315-0510-00 

317-0105-00 

315-0510-00 

3 t 5-0330-00 
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- Reference Designation Index-465M 

-

REFERENCE 
FIG. & 

TEKTRONIX 
INDEX MFR. PART NUMBER 

DESIGNATION 
NO. 

PART NUMBER 

L 

R4206 -4-68 91A-I OOROH 3 1 1 - 1 567-00 

R4Z08 -4-72 CB330S 3 1 5-0330-00 

R4209 -4-11 CB6alS 315-0681-00 

R4222 -5-119 HFFl816GIOOO3F 321-0481-00 L 

R4223 -5-77 CB4745 315-0474-00 

R4225 -5-52 CBIDOS 315-0100-00 

R4226 -5-62 CB2QOS 31 5-0200-00 

R4227 -5-62 CB2DOS 3 1 5-0200-00 
[ 

R4229 -5-90 . 1  CB1625 315-0162-00 

R4234 -5-48 91A-lOOOIH 3 1 1 - 1 559-00 

R4235 -5-55 CBI035 3 1'5-0 103-00 

R4236 -5-60 CB1515 3 1 5-0151-00 

R4242 -5-68 CB30lS 315-0301-00 

R4243/S4243 -4-96 381CM40934 3 1 1 - 1 791-00 

R4244 -5-89 BB1225 3 1 7-01 22-00 

R4245 -5-89 BBI225 3 1 7-0122-00 

R4246 -5-90 BB2025 3 1 7-0202-00 

R4247 -5-90 B82025 3 1 7-0202-00 

R4253 -4-91 388-01409 1 5  3 1 1 - 1 783-00 

R4254 -5-61 CHI625 315-01 62-00 

R4256 -5-53 CBIOl5 315-0101-00 

C4259 -6 . 27 . 1  BB2215 3 1 7-0221-00 

R4260 -6-30 MFF181 6G200ROD 321-0126-01 

R4261 -6-29 MFF 186GI 50ROD 321-01 14-01 

R4262 -6-25 CHI215 315-012 1-00 

R4263 -5-120 MFF I81 6D400ROC 321-0773-00 

R4264 -6-32 MFFl816G800ROD 321-1 709-01 

R4265 -6-30 MFF l81 6G200ROD 321-0126-01 

R4266 -6-29 MFFl816G1 50ROD 321-0114-01 

R4267 -6-24 91A-200ROH 3 1 1 - 1 566-00 

R4268 -6-31 MFFI816G133R3D 3 2 1 - 1 708-01 

R4269 -6-28 BB3005 3 1 7-0300-00 

R4271 -5-53 CBIOI5 315-010 1-00 

R4272 -5-49 91A-50000M 3 1 1 - 1 560-00 

R4275 -5-81 CB5625 3 1 5-0562-00 

R4276 -5-82 CB6205 315-0620-00 

R4280 -5-66 CB2415 3 1 5-0241-00 

R4281 -5-65 CB2405 3 1 5-0240-00 

R4282 -5-56 CBl215 3 1 5-0121-00 

R4283 -5-74 CB4 3 1 5  3 15-0431-00 

R4284 -5-73 CB4305 3 1 5-0430-00 

R4285 -5-74 CB4315 3 1 5-0431-00 

R4286 -5-56 CB1215 315-012 1-00 

R4287 -5-56 CBl215 315-01 21-00 

R4288 -5-85 CB6215 3 1 5-0621-00 

R4289 -5-71 CB3615 3 1 5-0361-00 

R4290 -5-80 CB5605 3 1 5-0560-00 

R4291 -5-76 CB4 7 1 5  3 1 5-0471-00 

R4292 -5-52 CBI005 3 1 5-0100-00 

R43 1 2  -5-1 1 3  HFFI81 6G332ROF 321-0147-00 

R4313 -5-114 MFFI816G392ROF 321-0154-00 

R4314 -5-110 MFF 1 8 1 6G287ROF 321-014 1-00 

R4317 -5-115 MFF181 6G412ROF 321-01 56-00 

@ NOV. 1978 10·19 

J 



Reference Designation Index-465M 

REFERENCE 
FIG. & 

TEKTRONIX 
INDEX MFR. PART NUMBER 

DESIGNATION 
NO. 

PART NUMBER 

R431S -5-1 1 1  MFF1 8 1 6G294ROF 321-0142-00 

R4322 -5-113 MFF l816G332ROF 321-0147-00 

R4323 -5-114 MFFI81 6G392ROF 321-0154-00 
R4324 -5-110 MFF181 6G287ROF 321-0141-00 
R4327 - 5 - 1 1 5  MFFI816G41 2ROF 321-0156-00 

R4328 -5-1 1 1  MFF l 8 1 6G294ROF 321-0142-00 

R4332 -5-63 CB2015 315-0201-00 

R4333 -5-40 CB47G5 307-0106-00 
R4334 -5-67 CR2235 315-0223-00 

R4335 -5-84 CB6235 31 5-0623-00 

R4336 -5-57 CB I 3 1 5  3 1 5-0131-00 

R4337 -5-54 CBI025 3 1 5-0102-00 

R4338 -5-85 CB6al5 3 1 5-0681-00 

R4340 -5-96 MFF 1 8 1 6G38R30F 321-0057-00 

R4341 -5-103 MFF 1 8 1 6G80RGOF 32 1-0088-00 

R4343 -5-87 BBI005 3 1 7 - 0 1 00-00 

R4345 -5-99 MFF 1 8 1 6G49R90F 3 2 1 -0068-00 

R4349 -5-66 CB2415 3 1 5-0241-00 

R4351 -5-103 MFF 1 8 1 6G80R60F 3 2 1 -0088-00 

R4355 -5-99 MFF I816G49R90F 321 -0068-00 

R4356 -5-99 MFF181 6G49R90F 321 -0068-00 

R4359 -5-66 CB24 1 5  315-0241-00 

R4361 -5-106 MFF1816GI 33ROF 321-0109-00 

R4362 -5-112 MFFI816G324ROF 321-0146-00 

R4363 -5-73 CB4305 3 1 5-0430-00 

R4364 -5-109 MFF 1816G1 74ROF 321-01 20-00 

R4365 -5-100 MFF181 6G60R40F 321-0076-00 

R4366 - 5 - 1 1 7  MFFI816GI 1000F 321-0197-00 

R4371 -5-106 MFF 1816GI 33ROF 321-0109-00 

R4372 - 5 - 1 1 2  MFF181 6G324ROF 321-0146-00 
-

R4373 -5-73 CB4305 31 5-0430-00 

R4375 -5-100 MFF I 8 1 6G60R40F 321-0076-00 

R4376 -5-98 MFF 1 8 1 6G41 R20F 321-0060-00 

R4382 -5-107 MFFI816GI 50ROF 321-01 14-00 

R4383 -5-53 CBIOl5 315-0101-00 

R4384 -5-75 CB4705 3 1 5-0470-00 

R4385 -5-83 CB6215 3 1 5-0621-00 

R4386 -5-60 CRI S I S  lI5-0151-00 

R4400 -5-75 CB4705 3 1 5-0470-00 

R4401 -5-102 MFF 1 8 1 6G75ROOF 321-0085-00 

R4403 -5-102 MFF I 8 1 6G75ROOF 321-0085-00 

R4404 -5-58 CBIl25 315-0132-00 

R4405 -5-78 CB4315 lI 5-0431-00 

R4406 -5-47 9 1 A-20001M 3 1 1 -1 558-00 

R4408 -5-59 CBI335 3 1 5-0133-00 J 
R4409 -5-64 CB2025 3 1 5-0202-00 

R44 10 -5-45 3329P-L58- 1 0 1  31 1-1 259-00 

R44 1 1  -5-79 CB5152 3 1 5-0512-00 

R44 1 3  -5-104 MFF 1 8 1 6G93RIOF 321 -0094-00 

R44 14 -5-93 MFF l 8 1 6GIOR20F 321 -0002-00 

R44 1 6  -5-108 MFFl816G1 62ROF 3 2 1 - 0 1 1 7-00 

R44 18 -5-72 CB3625 31 5-0362-00 

R44 19 -5-118 MFF I 8 1 6G3570ZF 32 1-0438-00 
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Reference Designation Index-465M 

REFERENCE 
FIG. & 

TEKTRONll 
INOEl MFR. PART NUMBER 

DESIGNATION 
NO. 

PART NUMBER 

R4421 -5-110 MFF181 6G287ROF 321-0141-00 
R4423 -5-86 CB8205 3 1 5-0820-00 
R4425 -5-69 CB3305 3 1 5-0330-00 
R4427 -5-101 MFF181 6G66R50F 3 2 1 -0080-00 
R4428 -5-116 MFFI816G511ROF 321-0165-00 
R4429 -5-114 MFFI816G392ROF 321-0154-00 
R4431 -5-110 MFFI81 6G287ROF 321-0141-00 
R4433 -5-86 CB8205 315-0820-00 

R4437 -5-101 MFFI81 6G66R50F 321 -0080-00 
R4441 -5-88 BB1215 317-0121-00 
R4443 -5-46 3329P-L58-252 31·1-1 266-00 
R4446 -5-105 MFF1816GI IOROF 321-010 1-00 
R4447 -5-44 332 9P-L5S-500 3 1 1-1 258-00 
R4448 -5-95 MFFl81 6G30RIOF 3 2 1-0047-00 

R44 5 1  -5-88 BS 1 2 1 5  3 1 7-0121-00 

R4453 -5-74 CB4 3 1 5  3 1 5-0431-00 
R4456 -5-105 MFFI816GI IOROF 321-0101-00 

R4457 -5-97 MFFI816G39R20F 321 -0058-00 
R4458 -5-95 MFFI816G30RIOF 321-0047-00 

R4459 -5-94 MFF1816GI 2R70F 321-001 1 -00 
R4461 -580 CB5605 3 1 5-0560-00 

R4463 -5-62 CB2005 3 1 5-0200-00 
R4466 -5-43 N52BB430ROF 308-0796-00 
R447 1  -5-80 CB5605 3 1 5-0560-00 

R447 3  -5-62 CB2005 315-0200-00 

R4474 -6-63 CB2015 3 1 5-0201-00 

R4475 -5-68 CB3015 3 1 5-0301-00 
R4476 -5-43 NS2BB430ROF 308-0796-00 
S500 -14-45 7 1 0 1 -J61-CB22 260-1686-00 

S700 -13-3 2DM301 260-1222-00 

S701 - 1 3-68 260-1 780-00 260-1 780-00 

S702 -13-15 20704-L67-322 260-0724-01 

S2100 -8-9 2 14-2292-00 214-2292-00 

S2120 -8-10 214-2294-02 214-2294-02 
52170 -8-11 260-121 1-00 260-1 2 1 1 -00 

52200 -8-9 214-2292-04 214-2292-04 

52220 -8-10 2 14-2294-02 2 14-2294-02 

S2650 - 1 1 - 1 0  260-1802-00 260-1802-00 

52700 -10-4 2KAI3010000 260- 1 7 7 1 -00 

S2750 - 1 1 - 1 1  260-1720-00 260-1720-00 
S2920 -10-3 260-1453-00 260-1453-00 

S3100 -7-46 263-11 10-00 263-11 10-00 

53200 -7-46 263- 1 1 1 0-00 263- 1 1 1 0-00 
S41 00A -4-80 105-0737-00 105-073 7-00 

S41 00B -4-85 105-07 38-00 105-0738-00 
S4200A -4-80 105-0737-00 105-073 7-00 
54200B -4-85 105-0738-00 105-0738-00 
54240 -5-20 260-1445-01 260-1445-01 
54330 -5-19 260-1424-01 260-1424-01 
54378 -5-123 105-0423-00 105-0423-00 
S4380 -5-120 105-0421-00 105-0421-00 
T550 -14-5 120-0984-00 120-0984-00 
T700 -13-75 120-1095-00 120-1095-00 
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Reference Designation Index--465M 

REFERENCE 
FIG. & 

TEKTRONIX 

DESIGNATION 
INDEX MFR. PART NUMBER 

PART NUMBER 
NO. 

T4335 -5-6 120-0384-00 120-0384-00 

U550 -14-38 152-0635-00 152-0635-00 

U722 -14-41 156-0158-00 156-01 58-00 

U762 -14-40 156-0067-00 156-0067-00 

U2160 -8-7 155-0 1 5 1 -00 155-0151-00 

U2260 -8-7 155-0151-00 155-0151-00 

U2280 -8-8 1 56-0067-00 1 56-0067-00 

U2690 - 1 1 - 8  155-0123-00 155-01 23-00 

U2740 -11-9 156-01 58-00 156-0158-00 

U2750 - 1 1 - 7  155-0122-00 155-0122-00 

U2790 - 1 1-8 155-0123-00 155-01 23-00 

U2900 -10-2 155-0124-00 155-0124-00 

U4160 -5-18 155-0155-00 155-01 55-00 

'1R288 -14-28 IN965B 1 5 2-0243-00 

l 
R353 -14-25 152-0195-00 152-0195-00 

R524 -14-25 1 5 2-0195-00 152-0195-00 

"R533 -14-32 IN9838 152-0357-00 

R552 -14-30 IN991B 1 52-0289-00 
".,53 -14-3 7 . 1  IN968B 1 52-0304-00 

R566 -14-29 IN9898 152-0247-00 

R722 -14-34 IN937 152-04 1 1 -00 

R725 -14-26 IN970B 1 5 2-0265-00 

R736 -14-27 1N3034B 1 5 2-0229-00 

R738 -14-28 IN965B 1 5 2-0243-00 

R749 -14-31 IN3828A 152-0309-00 

R769 -14-31 1 N3828A 1 5 2-0309-00 

R782 -14-39 I N95 7B 152-0647-00 

R3128 -9-1 152-0217-00 152-0217-00 
R560 - 1 2 - 1 5  154-0777-00 154-0777-00 

l 

-, 

-
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CALIBRATI O N  TEST EQUIPMENT R EPLACEMENT 

Calibration Test Equipment Chart 
This chart compares TM 500 product performance to that of older Tektronix equipment. Only those 

characteristics where sign ificant specification differences occur, are listed. I n  some cases the new instrument 

may not be a total functional replacement. Additional support instrumentation may be needed or a change in 

calibration procedure may be necessary. 

Comparllon 01 Main Characterlsllcs 

OM 501 replaces 7013 

PG 501 replaces 107 PG 501 - Risetime less than 107 - Risetime less than 

3.5 ns into 50 n. 3.0 ns into 50 0, 
108 PG 501 - 5 V output pulse: 108 - 10 V output pulse 

3.5 ns Risetime 1 ns Riselime 

PG 502 replaces 107 

108 PG 502 - 5 V output 108 - 10 V output 

1 1 1  PG 502 - Risetime less than 1 1 1  - Risetime 0.5 ns: 30 

l ns: l0 ns to 250 ns 

Pretrigger pulse Pretrigger pulse 

delay delay 

PG 508 replaces 114 

Performance of replacement equipment is the same or 
"' beller than equipment being replaced. 

2101 

PG 506 replaces 106 PG 506 - Positive-going 106 - POSitive and Negative-

trigger output sig- going trigger output 

nal al least 1 V: signal, 50 ns and I V: 

High Amplitude out- High Amplitude output. 

put, 60 V. looV. 

067-0502-01 PG 506 - Does not have 0502-01 - Comparator output 

chopped feature. can be alternately 

chopped to a refer-

ence voltage. 

SG 503 replaces 190. 

190A. I908 SG 503 - Amplitude range 1908 - Amplitude range 40 mV 
5 mV to 5.5 V pop. 10 to V pop. 

191 

067-0532-01 SG 503 - Frequency range 0532-01 - Frequency range 

250 kHz to 250 MHz. 65 MHz to 500 MHz. 
SG 504 replaces 

067-0532-01 SG 504 - Frequency range 0532-01 - Frequency range 

245 MHz to 1050 MHz. 65 MHz to 500 MHz. 
067-0650-00 

TG 501 replaces 180. 

! 80A TG 501 - Trigger output- 180A - Trigger pulses 1 .  10, 

slaved to marker 100 Hz: I, 10, and 

output from 5 sec 100 kHz. Multiple 

through 100 ns. One time-marks can be 

time-mark can be generated simultan-

generated at a time. eously. 

181 181 - Multiple time-marks 
184 TG 501 - Trigger output- 184 - Separate trigger 

slaved to market pulses of I and 0.1 

output from 5 sec sec; 10, I ,  and 0.1 

through lOO ns. One ms: 1 0  and 1 ps. 

time-mark can be 

generated at a time. 

2901 TO 501 - Trigger output- 2901 - Separate trigger 

slaved to marker pulses, from 5 sec 

output from 5 sec to 0.1 ps. Multiple 

through 100 ns. time-marks can be 

One time-mark can generated simultan-

be generated at eously. 

a time. 

NOTe. All TM 500 generator outputs are short-proof. All TM 500 plug-In instrumenls require TM Sao-Series Power Module. 

REV B. JUN 1978 
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MANUAL CHANGE INFORMATION 
AI Tektronix, we continually strive to keep up with latest electronic developments 

by adding circuil and component improvements to our instruments as soon as they 
are developed and tested. 

Sometimes, due to printing and shipping requirements, we can't gel these 
changes immediately into printed manuals. Hence, your manual may contain new 
change information on following pages. 

A single change may affect several sections. Since the change information sheets 
are carried in the manual until all changes are permanently entered, some 
dupl ication may occur. If no such change pages appear following this page, your 
manual is correct as printed. 

SERVICE NOTE 
Because of the universal parts procurement problem, some electrical parts in your 

instrument may be different from those described in the Replaceable Electrical Parts 
List. The parts used will i n  no way alter or compromise the performance or reliability 
of this instrument. They are installed when necessary to ensure prompt delivery to 
the customer. Order replacement parts from the Replaceable Electrical Parts List. 
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CHANGE: 

MAN UAL CHANGE INFOR MATION 
PRODUCT 465H CHANGE REFERENCE C2/578 

070-2237-00 DATE Revised 11-17-78 

DESCRIPTION 

EFF SN AS LISTED BELOW (REPLACES INSERT Gl/377) 

INCLUDES TEXT, COMPONENT LOCATION , SCHEMATIC DIAGRAM, AND PARTS LIST CHANGES 

FOR PORTIONS OF PILOT CHANGES 1 THROUGH 30 NOT ALREADY INCORPORATED IN THIS 

MANUAL , AND OTHER CORRECTIONS . 

Page 1-2 

CHANGE : 

Page 1-6 

CHANGE TO: 

Page 2-2 

CHANGE : 

Page 3-1 

CHANGE TO : 

Page 5-33 

CHANGE TO: 

Page 5-41 

CHANGE TO: 

TEXT CHANGES (ALL SN) 

Table 1-1 

Title of table to read: Table 1-1.  Electrical Characteristics 

Calibrator , Repetition Rate, Characteristic 

1 kilohertz within 10% 

Fourth item 

Tool/Equipment Number to read: 

Tektronix part 067-0525-01 (2 required) 

Right column, next to last paragraph 

REF 

d .  Change the line fuse to the correct value. The correct 

value for 115 volt operation is 1 Amp/250 volt and for 230 volt 

operation is 0 . 5  Amp/250 volt . 

Left column , first paragraph 

(3) Remove the nine screws holding the EMI Shield (6 on the 

left side near the front, 2 on the top at the rear, and 1 on the 

top right at the front) .  

Left column , (5) . 

(5)  Remove the attenuator shield by removing its four 

holding screws and the ground braid screw from the module 

chassis (on channel 2 ,  unsolder the ground braid from the 

lug on the shield ) .  

PAGE 1 OF 14 



PRODUCT 465M CHANGE REFERENCE C2/578 DATE Revised 11-17-78 

CHANGE: 

Page 5-41 

ADD : 

Page 5-41 

ADD: 

Page 5-48 

ADD: 

DESCRIPTION 

Right column following (8) paragraph 

NOTE 

On some early instrumen t s .  the vertical input BNC 

connector lock washers are secured with Loctite. 

Later instruments use Loctite without lock washers . 

Once the Loctite seal on a lock washer is broken. 

it is recommended that the washer be removed and 

the nut secured with a drop of Loctite.  Hardened 

Loctite can be softened with low temperature heat 

between 800 and 1000 F. 

Right column following (9) paragraph 

( 9 . 1 )  Remove large shield on soldered side o f  board 

(be careful not to lose the two washers under th e shield 

in the holes near the front of the module. They must be 

installed under the shield in the holes) . 

Figure 5-1 9 .  Vertical Adjustment locations 

C4271 . R410B & R420B locations per sketch. 
R4167 

THROUGH 
HOLE I N  TOP OF 

SHIELD 

TOP OF ..&. I C4107 C4108 C4104 C4105 INSTRUMENT T 

0 C4405 

C4447 @ 
R4447 @) 

R4443 

C4412 �R4406 ® <>I!:f  R4108 
C4101 

@ 

FRONT OF ....JII..... 
INSTRUMENT ....."",.. 

@0C4410 

R4410 

U4160 

R4174 

ds 0 

e f  
C4174 C4173 

LEFT 
SlOE 

C4271 

R4267 
THROUGH HOLE 

IN TOP OF SHIELD 

C4207 

Figure 5·19. Vertical adjustment locations. 

PAGE 2 O F  14 

C4208 

R4106 

R4134 

R4173 

R4234 

0-+ C4201 

R4206 

REF 

P C  20 

P C  1 6  

P C  24 
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PRODUCT 465M CHANGE REFERENCE C2/578 DATE Revised 11-17-78 

CHANGE: 

Page 5-49 

CHANGE TO: 

I DESCRIPTION 

Left column, 1 .  High-Frequency Compensation (12) 
REF 

PC 16 

(12) Adjust C4271 , R4410,  C4410 , C4342, C4412 ,  C4447 ,  and 

R4447 for the best front corner of the waveform. Total aberrations 

should not exceed ±3% or 3% peak to peak (+0. 15 division, -0.15 

division , or 0 . 15 division peak to peak) . 

Page 5-49 

ADD : 

Left column, at bottom of existing text 

(15 . 1 )  Set eH 2 VOLTS/DIV to SO m. 

(15 . 2 )  Adjust generator for a 5-division display . 

(15 . 3) Adjust R420B for the best flat top on the front 

Page 5-49 

ADD : 

corner of the waveform. 

Right column at end of existing text for (25) 

(25 . 1 )  Set CH 1 VOLTS/DIV to SO m. 

(25 . 2 )  Adjust generator for a S-division display. 

(25 .3)  Adjust R4l0B for the best flat top on the front 

FO-1 REAR 

corner of the waveform. 

SECTION VI DIAGRAMS 

A. PARTIAL AS VERTICAL BOARD 

(AND/OR FO-2 (Changes listed here may apply to all three 

REAR & FO-3 REAR) Figures or only to FO-2 and FO-3) 
A5 COMPONENT LOCATION ILLUSTRATIONS 
ADD : R4400 on back of board at lA (ALL SN) . 

C4475 

R4332 

C4286 

C4340 

C4276 

C4176 

C4271 

CR4l29 

R4129 

R4229 

CR4229 

left of R4474 at 2A (SN B010375-up) 

left of Q4334 at 5B (ALL SN) . 

parallel with R4286 at 4E (ALL SN) . 

back of board between Q4342 and Q4352 

parallel with R4276 at 1F (ALL SN) .  

parallel with R4l76 at 2F (ALL SN) . 

above 04272 at 4G (ALL SN) . 

left of L4128 

left of L4128 

left of L4228 

left of L4228 

at 2H (ALL SN) . 

at 2G 

at 4H 

at 4H 

PAGE 3 

(ALL SN) . 

(ALL SN) .  

(ALL SN) . 

OF 14 

at 3F (ALL SN) 

PC 24 

PC 24 

PC 19 

PC 29 

PC 16 

PC 19 

PC 19 

PC 23 

PC 23 

PC 16 

PC 16 

PC 16 

PC 16 

PC 16 



PRODUCT 465M CHANGE REFERENCE C2/578 DATE Revised 11-17-78 

CHANGE: I DESCRIPTION 

A5 Comp . Loc. cont ' d .  

NOTE: 

C4l58 is added to back of board at 21 (when required) .  

C4258 is added to back of board at 41 (when required) .  

04124 Index tab is oriented toward right end of R4l26. 

Q4224 Index tab is oriented toward R4222 body. 

A5 GRID LOCATER CHARTS 

ADD: 

C4l58 Back of board at 21 (only used when required) 

C4176 2F (ALL SN) 

C4258 Back of board at 41 (only used when required) 

C4271 4G (ALL SN) 

C4276 IF 

C4286 4E 

(ALL SN) 

(ALL SN) 

C4340 -Back of board at 3F (ALL SN) 

C4475 2A (SN B010375 - up) 

CR4129 2H (ALL SN) 

CR4229 4H (ALL SN) 

R4129 2G 

R4229 4H 

R4276 1F 

R4332 5B 

(ALL SN) 

(ALL SN) 

(ALL SN) 

(ALL SN) 

R4400 on back of board at lA (ALL SN) .  

R4267 1F 

R4359 4E (listed between R4345 3F and R435l 3F) . 

FO-1 (REAR) B .  A1 CAM SWITCHING BOARD (TOP) 

A1 GRID LOCATER CHART (TOP) 

ADD : C4l65 38 following C4l62 38. 

REMOVE : One C4l68 38 (there are two listings ) .  

FO-1 (REAR) D.  A3 CAM SWITCHING BOARD (TOP) 

A3 COMPONENT LOCATION ILLUSTRATION AND GRID CHART 

ADD : 

C4259 above R4267 at 2A (SN BOlllOO-up) . 

R4259 above R4268 at 2A (SN BOlllOO-up ) .  

PAGE 4 OF 14 

REF 

PC 27 

PC 27 

PC 22 

PC 22 

PC 27  

PC  23  

PC  27  

PC  16 

PC 23  

PC  19 

PC 19 

PC 29 

PC 16 

PC 16 

PC 16 

PC 16 

PC 16 

PC 19 

PC 30 

PC 30 

-

-
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PRODUCT 4 65M CHANGE REFERENCE C2/578 DATE Revised 11-17-78 

CHANGE: I DESCRIPTION 

FO-l (REAR) F .  A2 ATTENUATOR BOARD 

A2 COMPONENT LOCATION ILLUSTRATION AND GRID CHART 

ADD: 

C4106 2B (below C410S outline, at edge of board) ,  (ALL SN) . 

MOVE R4108 to 2B (below previous location, changes to a potentiometer) 

(ALL SN) . 

FO-1 (REAR) G .  A4 ATTENUATOR BOARD 

A4 COMPONENT LOCATION ILLUSTRATION AND GRID CHART 

ADD : 

C4206 2B (below C4205 outline , at edge of board) ;  (ALL SN) . 

MOVE: R4208 to 2 B (below previous location, changes to a 

potentiometer) , (ALL SN) .  

FO-2 (FRONT) CH 1 and CH 2 Input Diagram 1 

CHANGE : 

ADD, 

C4106 

C4206 

R4105 value to 33 n ·  (ALL SN) 

C4110 value to 7 PF. (ALL SN) 

R410B value to lOa n (POTENTIOMETER) (ALL SN) 

R420S value to 33 n (ALL SN) 

C421D value to 7 PF (ALL SN) 

R42Qa value to 100 n (POTENTIOMETER) (ALL SN) 

22 PF in parallel with R4l05 and R4l06 

22 PF in parallel with R4205 and R4206 

R4l29 47 n per partial diagram 1 sketch 

CR4l29 per partial diagram 1 sketch 

R4229 47 n per partial diagram 1 sketch 

(ALL SN) . 

(ALL SN) . 

(ALL SN) . 

(ALL SN) . 

(ALL SN) . 

CR4229 per partial diagram 1 sketch (ALL SN) . 

Basing details and pin numbers for 04124 and 04224 per partial diagram 1 

sketch on page 6 of this insert . 

PAGE 5 OF 14 

REF 

PC 24 

PC 24 

PC 24 

PC 24 

PC 19 

PC 24 

PC 24 

PC 19 

PC 24 

PC 24 

PC 24 

PC 24 

PC 16 

PC 16 

PC 16 

PC 16 

PC 22 



PRODUCT 465M CHANGE REFERENCE C2/578 DATE Revised 11-17-78 

CHANGE: 

FO-2 (FRONT) 

DIAGRAM 0 
PARTIAL 

I DESCRIPTION 

+ 5 V  
5 (R4 2 25) 

- V, R41 25 (C 4 2 2 S) (C 4 2 2 3) (C R42. 24) l C�' 25 C 1;' 2 3 C R4 1 2A ",-,K 

------=-:=T� i�R��f0I2.�3t�«50:LV�)�7J. d"-'-=�5t4� Q 4 I 2 4 '"  (0.4 2.  e. 4A) 

I «-4 1 22 (R42. 2. 3) S U B ST R A T E  P I N 4  N AY B E  
(P.42 2 2.) (+0_ ",) E I T H E R  I N T E R N A L LY OR 

r,? (R42.2� � E X T E: R N A L LY C,oN N ECT E D  - - �1 2. "  TO P I N  5 ... C H  I S I G N A L  i---- ---- (L 4 2. 2. B/ TO 
L 4 1 2. B  U 4 1 <DO- 1 � E+-O. O�  "'¢/ 

, 
, S U S S T R.. ATE -5V I _-'''lJ' rt:;..!::2:;-:t4� � Q4 1 2 4 B  

(��4_;Qil) (Q.4 2 24B) o.� o 4 0 \ 
I 3 

5 

0 2 
0' 7 

o 

0.4 1 2 4  
AN D 

0.42. 2.4 
B OT TO M  

V I E W  

R.4 1 2. 7  
(R4- 2. 2. 7) 

R.4 1 2.9 
(R41:29) 

47 
C R 4 1 2.9 
(C RA 2. 2.9) 

rn 

FO-2 (REAR) AS Vertical Circuit Board layout and component locater. 

SEE: Changes for AS board listed with FO-l (REAR) . All changes for 

AS board are listed there. 

FO-3 (FRONT) Vertical preamplifier and Switching schematic diagram 2 .  

ADD : 

C4158 ( 2 . 7  PF) from U4160 pin 4 to ground (only when required) 

PAGE 6 OF 14 

REF -

PC 27 

..J 

J 
J 
J 

J 
J 

-J 

-J 
-J 
J 

-J 
-J 
�J 
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PRODUCT 465M CHANGE REFERENCE C2/578 DATE Revised 11-17-78 

CHANGE: I DESCRIPTION 

ADD cont: 

C4258 (2 . 7  PF) from u4160 pin 29 to ground (only when required) 

C4259 (9 PF) in series with R4259 (220 0) across R4261 (SN BOlIIOO-up) 

R4332 (200 n) in series between collector of Q4334 and the j unction 

o f  CR4318-CR4328 (ALL SN) . 

C4176 (27 PF) in parallel with R4176 (ALL SN) .  

C4276 (27 PF) in parallel with R4276 (ALL SN) . 

C4340 (4 .7  PF) from emitter of Q4342 to emitter o f  Q4352 (ALL SN) 

C4271 (2 . 5-9 PF) from U4160 pin 23 to U4160 pin 24 (ALL SN) . 

C4286 (150 PF) in parallel with R4286 (ALL SN) 

CHANGE TO: 

R4154 value to 1 .  6K (SN B011100-up ) 

R4254 value to 1 . 6K (SN B011100-up) 

C4167 value to 7 . 8  PF (ALL SN) 

C4260 value to 10  PF (ALL SN) 

C4262 value to 2 . 2  PF (ALL SN) 

R4262 value to 270 Q (ALL SN) 

C4267 value to 13 PF (SN BOlllOo-up) 

C4268 value to 3 . 3  PF (SN B010l00-BOll099) 

C4268 value to 2 . 2  PF (SN B011100-up) 

R4175 value to 8 . 2  KG (SN B010350-up) 

R4176 value to 4 7  Q (ALL SN) 

R4276 value to 47 Q (ALL SN) 

FO-3 (REAR) AS Vertical Circuit Board layout and component locater. 

SEE: Changes for AS board listed with FO-l (REAR) ; all changes for AS 
board are listed there. 

FO-4 (FRONT) Delay Line Driver. Vertical Amplifier. and Interface 

Connector schematic diagram 3 .  

ADD: 

Dash shield lines around DL44 delay line leads. and connections from 

shield to a ground symbol on A5 board. (ALL SN) 

R4400 (47 n) from center of delay line shield to a ground symbol on 

A5 board (ALL SN) .  

C4475 ( 0 . 1  UF) in parallel with R4475 (SN B010375-up) 

PAGE 7 OF 14 

REF 

PC 27 

PC 30 

PC 16 

PC 23 

PC 23 

PC 19 

PC 16 

PC 19 

PC 30 

PC 30 

PC 21 

PC 24 

PC 24 

PC 21 

PC 30 

PC 21 

PC 30 

PC 28 

PC 23 

PC 23 

PC 19 

PC 29 
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PRODUCT 465M C2/578 CHANGE REFERENCE 

DESCRIPTION 

DATE Revised 11-17-78 

CHANGE: T 
CHANGE : 

C4404 value to 35 PF (SN BOl0350-up) 

R4405 value to 430 n (SN BOl0350-up) 

C44l2 value to 2-10 PF (ALL SN) 

R44l6 value to 1620 (ALL SN) 

FO-4 (REAR) A. A6 HORIZONTAL circuit board layout and component 

(& FO-5 REAR) 

ADD : 

locater grid chart .  

C2351 3B below Q2350 and Q2356 (ALL SN) 

R2l0l - attached to J2l05 BNC connector (ALL SN) 

R220l - attached to J2205 BNC connector (ALL SN) 

FO-4 (REAR) B .  A7 TRIGGER circuit board layout and component 

locater chart for SN BOlOlOO through B021599 

CHANGE: 

C2l72 location to 2E . top end connected to top end o f  C2190 and 

bottom end connected to bottom end o f  R2172 . 

ADD : 

R2175 2E Top end to R2172 - C2172 junction ; bottom end to top end 

of old C2172 location. 

R2259 on back of board at 4D left of C2258 .  

R2263 on back o f  board at 4 D  opposite C2243. 

R2266 on back of board at 4D opposite R2228. 

NOTE : L226l and L2262. mentioned in Insert Cl/377 were deleted for 

all SN per PC 2 2 .  

FO-4 (REAR) B .  A7 TRIGGER circuit board layout and component locater 

grid chart for SN B021600 and up. 

CHANGE : Locations of following components as listed below : 

C2172 2E just left of C2198. 

C2175 1E left and at r ight angles to bottom of C21a2. 

C2190 2E at immediate right of u2160 socke t .  

C2199 2D at immediate right of C2131 (old R2191 location) .  

C2243 3D just below R2147 and slightly to left . 

C2248 5D at immediate left of R2265. 

R217l lD one space to right of old location. 

R2l72 2E at immediate left of new C2172 location . 
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PC 17 

PC 22 
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PRODUCT 465M CHANGE R E F E R ENCE C2/578 DATE Revised 11-17-78 

CHANGE: I DESCRIPTION 

Fo-4 (REAR) A7 TRIGGER B02l60o-up location changes cont.  

R2l75 2E at old C2l99 location below U2l60 socket . 

R2l79 lD at old R2l7l location , immediate right of  C2l70. 

R2l9l 2E at immediate left of R2l90. 

R2228 4D above and slightly right of R226l. 

R2259 4D immediately above U2260 and left of C2258. 

R2263 4D at old R2228 location below U2260 

R2266 4D at old C2243 location immediate left of U2260. 

FD-5 (FRONT) TRIGGER schematic diagram 4 

CHANGE : 

R2l27 value to 10 n(ALL SN) 

R2147 value to 10  n(ALL SN) 

R2352 value to 10 n(ALL SN) 

R2356 value to 10  n (ALL SN) 

ADD : 

C2351 15 PF from Q2350 base to Q2356 base (ALL SN) 

R2175 100 Q between pin 9 of  U2l60 and j unction of C2172 - R2172 

(ALL SN) 

R2259 100 Q between pin 9 of U2260 and j unction of  C2258 - R2258 

(ALL SN) 

R2263 100 n between pin 11 of  U2260 and anode end of  CR2261 (ALL SN) 

R2266 100 n between pin 10  of  U2260 and anode end of CR2262 (ALL SN) 

NOTE : L226l and L2262, mentioned in Insert Cli377 were deleted for all 

SN per PC 2 2 .  

FO-5 (REAR) A. A6 HORIZONTAL BOARD 

SEE: Changes for A6 board listed for FO-4 (REAR) . All changes for 

A6 board are listed there. 

Fo-5 (REAR) B .  AS SWEEP BOARD layout and component locater grid chart. 

ADD , 

CR2698 on back of board at I I  opposite L2698 (ALL SN) 

CR2798 on back of board at 2F opposite right end of L2798 (ALL SN) 

REMOVE: 

TP2608 31 (ALL SN) 

PAGE 9 O F  14 

REF 

PC 23  

PC  23  

PC 16 

PC 16 
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PC 19 
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PRODUCT 465M CHANGE REFERENCE C2/578 DATE Revised 11-17-78 

CHANGE: I DESCRIPTION 

FO-6 (FRONT) SWEEP AND HORIZONTAL PREAMPLIFIER diagram 5 

CHANGE , 

C2758 value to 68 PF (ALL SN) 

REMOVE : 

TP2608 (ALL SN) 

ADD: 

CR2698 , anode to U2690 pin 12 and cathode to ground (ALL SN) 

CR2798 , anode to U2790 pin 12 and cathode to ground (ALL SN) 

FO-7 (REAR) All INTERFACE BOARD layout and component locater grid chart . 

(& FO-8 REAR 

& FO-9 REAR) 

ADD : 

CR507 7C Upper end (anode) to right end of R506 and lower end 

(cathode) to right end of CR504 (ALL SN) 

VR553 lIB Cathode in series with bottom end (anode) of VRS52 and anode 

end to old VR552 anode board connection (ALL SN) . 

FO-8 (REAR) See FO-7 (REAR) for all All Interface board changes. 

FO-9 (FRONT) Crt and Z Axis diagram 8 .  

ADD , 

CRS07 anode to CR505 - R504 - R506 j unction and cathode to ground 

(ALL SN) 

FO-9 (REAR) See FO-7 (REAR)for all All Interface board changes. 

FO-10 (FRONT) Power Supply and Interface connector dia8ram 9 

REMOVE : Voltage and waveform conditions arrow at upper left. 
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PRODUCT 465M CHANGE REFERENCE C2l57B DATE Revised 11-17-78 

CHANGE: I DESCRIPTION 

SECTION VIII CHANGES 

Page 8-4 After 8-2-35 

ADD: 

QTY REF 

Page 8-5 

ADD: 

Page 8-8 

ADD : 

Page 8-8 

CHANGE TO: 

8-4-30 . 1  

Page 8-10 

8-4-72 • 
8-4-7 2 . 1  

Page 8-11 

DELETE : 

Page 8-16 

SEE: 

Page 8-19 

SEE: 

Page 8-25 

SEE: 

Page 8-27 

ADD : 

Page 8-29 

NOTE: 

070-2237-00 80009 MANUAL : TECH INSTRUCTION 

8-3-25 

214-2270-00 8009 SPRING , GROUND , cabinet 

bottom to vertical module shield (attaches to 

stud near 14 & 20 in figure 8-3 on page 8-5) 

8-4-19 Description 

With attaching hardware 

I tem 8-4-3 0 . 1  (description) 

(1) 

(1) 

337-2497-00 80009 SHIELD,ELECTRICAL (back of Vertical (1) 
module) (ALL SN) . 

For electrical part descriptions see section X corrections in 

this insert (also applies to Figure 8-4 on page 8-7) 

8-4-106 

Entire entry. 

I tems 8-5-22, 8-5-22 . 1 ,  8-5-2 3 . 1 ,  & 8-5-24 . 1  

PC 22 

PC 20 

PC 25 

PC 20 

Section X electrical parts description corrections in this inser t .  

Item 8-5-90 . 1  

Section X electrical parts description corrections in this insert.  

I tem 8-6-23 second entry 

Section X electrical parts description corrections in this insert . 

8-7-18, Description 

(80009 No . 150-1017-00) (ALL SN) (1) 

8-7-65 . 1  

214-2631-00 Spring is added under the bottom front screw used 

to attach the A6 Horizontal board (item 57) to the module chassis. 

Spring grounds A6 board to front subpane1 and is installed with 

concave side up and pointing toward back of instrumen t .  

PAGE 1 1  O F  14 



PRODUCT 465M CHANGE REFERENCE c2l578 DATE REYISED 11 17-78 
CHANGE: 

Page 8-46 

SEE, 

I DESCRIP'rION 

Item 8-11-28 

Section X corrections in this insert for correct C2758 

description. 

Item 8-12-28, 214-2270-00 description: Page 8-51 

CHANGE TO: 

Page 8-55 

CHANGE TO : 

SPRING , GROUND, crt shield to vertical and horizontal support shield 

FIG & INDEX NO . first item 

8-13-30 

FIG & INDEX NO. first item: Page 8-63 

CHANGE TO : 8-14-3 3 ,  and see Section X corrections in this insert for correct 

CR554 description . 

Electrical Parts Changes Affecting Section X 

Pages 10-1 through 10-22 

(also affects Section VIII) 

ADD : 

CRS07 152-0061-00 ALL SN SFliICOND DEVICE : SILICON ,175V,100MA 

CR2698 152-0061-00 ALL SN SEMICOND DEVICE : S ILICON,175V , 100MA 

CR2798 152-0061-00 ALL SN SFliICOND DEVICE : S ILICON ,175V,10OMA 

CR4129 152-0141-02 ALL SN SEMICOND DEVICE : S ILICON , 30V, 150MA 

CR4229 152-0141-02 ALL SN SEMICOND DEVICE : S ILICON , 30V,150MA 

C2351 281-0797-00 ALL SN CAP. ,FXD, CER DI:15PF , 1 0% , lOOV 

C4106 281-0759-00 ALL SN CAP . , FXD,CER D I : 2 2PF,10%,100V 

C4l58 281-0547-00 WHEN REQUIRED CAP . ,FXD, CER DI : 2 . 7PF,lO%,500V 

C4176 281-0762-00 ALL SN CAP . , FXD, CER DI: 27PF,20%, lOOV 

C4206 281-0759-00 ALL SN CAP . ,FXD , CER DI: 22PF,10%,lOOV 

C4258 281-0547-00 WHEN REQUIRED CAP . ,FXD,CER DI : 2 . 7PF,lO% , 5 00V 

C4259 281-0789-00 XSN BOlllOo-up CAP . ,FXD, CER DI : 9PF,±1 PF,500V 

C4271 281-0122-00 ALL SN CAP . , FXD,CER DI , 2 . 5-9PF,100V 

C4276 281-0762-00 ALL SN CAP . , FXD,CER D I : 27PF,20%, lOOV 

C4286 281-0786-00 ALL SN CAP . , FXD,CER DI: 150PF,lO%, 100V 

C4340 281-0618-00 ALL SN CAP . , FXD,CER DI : 4 . 7PF,10% .500V 

C4475 283-0178-00 X SN B010375-up CAP . ,FXD , CER DI:O. IUF,+80-20%,10QV 

L2261,  L2262 These parts mentioned in C1 insert are deleted from ALL SN. 

R2175 317-0101-00 ALL SN RES . , FXD, CMPSN :IOO OHM , 5 % , O . 1 25W 
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PC 19 

PC 19  

PC 16 

PC 16 

PC 17 

PC 24 

PC 27 

PC 23 

PC 24 

PC 27 
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PRODUCT 465M CHANGE REFERENCE C2/578 DATE Revised 11-17-78 

CHANGE: I DESCRIPTION 

ADD cant : 
R2259 317-0101-00 ALL SN RES . , FXD , CMPSN :100 OHM, 5 % , O . 125W 

R2263 317-0101-00 ALL SN RES . , FXO,CMPSN:100 OHM, 5% , O . 125W 

R2266 317-0101-00 ALL SN RES . , FXD, CMPSN : 100 OHM , 5 % , O . 125W 

R4129 317-0470-00 ALL SN RES . , FXD, CMPSN : 4 7 0HM,5% , O . 125W 

R4229 317-0470-00 ALL SN RES . , FXD, CMPSN : 4 7 0HM, 5 % , O . 125W 

R4259 317-0221-00 XSN B01ll00-up RES. , FXD , G!PSN : 220 OHM, 5% , O . 125W 

R4332 315-0201-00 ALL SN RES . , FXD , CMPSN : 200 OHM , 5 % , 0 . 25W 

R4400 315-0470-00 ALL SN RES. ,FXD,CMPSN : 4 7  OHM, 5% , O . 25W 

CHANGE TO : 

CR554 152-0061-00 ALL SN 

C2758 281-0785-00 ALL SN 

c4108 307-1013-04 ALL SN 

C4110 281-0808-00 ALL SN 

c4160 281-0620-00 AlL SN 

C4167 281-0717-00 ALL SN 

C4210 2S1-0S0S-00 ALL SN 

C4260 281-0634-00 ALL SN 

C4262 2S1-0610-00 ALL SN 

SEMICOND DEVICE : SILICON , 17SV , 1 00MA 

CAP . , FXD,CER O I : 6SPF , 10%, 100V 

ATTENUATOR, FIXEO, 10K 

CAP . , FXD , CER 01 : 7  PF,20%, 100V 

CAP . , FXD,CER 01 : 21 PF, l%, 500V 

CAP . , FXD, CER OI : 7 . 8PF, ±0 . 1PF,500V 

CAP . , FXD,CER 01 : 7  PF , 20%, 100V 

CAP . ,FXD ,CER 01 : 10PF .+7-0 . 25PF, 500V 

CAP . , FXO, CER DI : 2 . 2PF,10%. 500V 

c4267 2S1-0789-00 BOI0100-B011099 CAP . , FXD,CER DI : 9 . 0P F , ± 0 . lPF,500V 

C4 26 7 281-0657-00 BOll100-up CAP . , FXO, CER 01 : 13PF • 2%, 500V 

c426S 2S1-0626-00 B010100-B011099 CAP . , FXD,CER OI : 3 . 3PF,10%, 500V 

C4268 281-0610-00 B011100-up CAP . , FXD , CER OI : 2 . 2PF, 10% , 5 00V 

C4404 281-0629-00 8010100-BOI0349 CAP . , FXO , CER D1, 33PF,10%,600V 

c4404 281-0625-00 B010350-up CAP . , FXD.CER DI : 35PF , 5% , 5 00V 

C4412 281-0221-00 ALL SN CAP . , VAR,CER OI : 2-10PF, 100V 

C4472 CHANGE CIRCUIT NUMBER TO C4471 

R2127 315-0100-00 ALL SN RES . , FXD, CMPSN : 1 0  OHM , 5% , O . 25W 

R2147 315-0100-00 ALL SN RES . , FXD, CMPSN : 10 OHM , 5 % , O . 25W 

R2352 315-0100-00 ALL SN RES. ,FXD,G1PSN : 10 OHM , 5 % , O . 25W 

R2356 315-0100-00 ALL SN RES . , FXD, CMPSN : I0 OHM, 5 % , O . 25W 

R4105 315-0330-00 ALL SN RES . , FXD , CMPSN : 33 0HM, 5 % . 0 . 25W 

R4108 311-1259-00 ALL SN RES. , VAR,NONWIR: I00 OHM, O . 5W 

R4154 315-0182-00 B010100-B011099 RES. ,FXD, CMPSN : l . SK OHM, 5 % , O . 25W 

R4154 315-0162-00 BOlliOO-up RES . , FXD, CMPSN : 1 . 6K OHM , 5% , O . 25W 

R4175 317-0562-00 BOI0100-B010349 RES. , FXD, CHPSN : 5 . 6K OHM, 5 % , O . 125W 

R4175 317-0S22-00 BOI0350-up RES . , FXD,CMPSN : 8 . 2K OHM , 5 % , O . 125W 
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PRODUCT 465M CHANGE REFERENCE C2/578 DATE 

CHANGE: I DESCRIPTION 

CHANGE TO con t :  

R4176 315-0470-00 ALL SN RES . , FXD , CMPSN : 4 7 0 HM , 5% , O . 25W 

R4205 315-0330-00 ALL SN RES . , FXD , CMPSN : 33 0 HM , 5 % , O . 25W 

R4208 311-1259-00 ALL SN RES . , VAR,NONWIR: 100 OHM , O . 5W 

R4254 315-0182-00 B010100-B011099 RES . ,FXD,CMPSN : 1 . 8K OHM , 5 % , O . 25W 

R4254 315-0162-00 B011100-up RES . ,FXD,CNPSN: 1 .  6K OHM, 5% , O . 25W 

ITEM FOLLOWING R4256 : CHANGE CIRCUIT NUMBER TO R4259 

R4262 315-0271-00 ALL SN RES . , FXD, CMPSN : 270 OHM, 5% , 0 . 25W 

R4276 315-0470-00 AlL SN RES . ,FXD,CNPSN : 4 7 0 HM , 5% , O . 25W 

R4405 315-0511-00 B010100-B010349 RES . , FXD, CMPSN : 510 OHM , 5% , O . 25W 

R4405 315-0431-00 B010350-up RES . , FXD , CMPSN:430 OHM, 5% , O . 25W 

R4416 321-0117-00 ALL SN RES. , FXD .FILM : 162 OHM , 1% . O . 125W 

REVISED 11-17-78 

REF 

PC 23 

P C  19 

PC 24 

PC 30 

PC 21 

PC 23 

VR552 152-0289-00 ALL SN SEMICOND DEVICE, ZENER : O . 4W, 180V,5% 

PC 28 

PC 22 

PC 21 
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MAN UAL CHANGE INFORMATION 
TEKTRONIX� 

0:0 ... ",111..:/ '0 
PRODUCT ____ 24�6�5M� ______ _ 

070-2237-00 

CHANGE REFER ENCE __ ���L-_ I 
DATE 11-9-78 

CHANGE: DESCRIPTION 

ALL SERIAL NUMBERS 

TEXT CORRECTIONS 

Page 5-54 Step !'; .  parts (6 ) .  (10) . and 

INTERACTION NOTE : 

CHANGE TO: 

(6) Adjust C2684 for one t ime mark per division. 

(10) Very slightly adjust C2784 so the time mark aligns with 

the center vertical graticule line . 

INTERACTION NOTE 

C2784 and C2684 may interact ;  therefore , repeat this procedure 

until no further adjustment is needed . 
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