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CHAPTER 1

INTRODUCTION

Sect

1-1. Scope

« This manual eovers direct support and gen-
eral support mamrenance for the Radio Teat Set
Group OQ-60 USQ-16. lncluded 15 a functional
descrption nf the rado test <et group, with rou-
bleshooting, repatr, replacement, adjustment
alirement, and testing nstiuctions for all re-
gutred maimtenance procedures, Alse listed are
tools, materials, and test equipment required for
direct suppert, and general support mainten-
ance

b. Operatic, tnstallation, and orgamizationa!
matptenance instructions are in TM 11-6625-
2578-12 « hich also contains the basie issue iteras

t‘fwteei and the maintenance alloeation chart.

1-2. Maintenance Forms and Records

Depaiment of the Army forms and procedures
used for equipmer* maintenance will be these
prescribed by TM 38-750.

1-3. Destruction of Army Material to Prevent

Enemy Use
Destruction of this equipment will be accom-

pitshed in accordance with TM 750-2414-2. Au-
Section |I.

1-7. Description
Refer to TM 11-6625-2578-12 for the goneral

de<werir an of the Radio Test Set Group 0OQ-60
USQ-4e
1-8. General Characteristics

i Refer to TM 11-6625-237T8-12 [or technieal
characteristie data for the Racho Test Set Group
0Q-60 JSQ-46.

B In addition to the data listed m TV 1)-

on |

thorization to destroy this equipment must be
given by divisional tor higher) commanders or
a subordinate comr ruder who has been delegated
thes authority. Desttuction of *he equipment will
he reported through command channel

1-4.

Administrative storage of this equipment shall
be accomplished in accordance with instiuctions
contained in TM 746901,

Administrative Storage

1-5.

Pertinent publicaticng on  ealib-ation of this
equipment shall be referenced.

Calibration

1-6. Reporting of Equipment Manual

Improvements

The reporting of errors, onrussions, and recom-
mendations for improving this publication by
the individua! user is encouraged Reports should
he submitted on DA Form 2028 (Recommended
Changes to Publications) and forwarded durect
to Commander, 'S Army Electronics Command,
ATTN: AMSEL-MA-SR, Fort Monmouth, N J
07703,

DESCRIPTION AND DATA

H625 2578-12, reference designators, nomencla-
ture, and common narmes of major a-sembl.es
and subassemblies of the radio test <ot growp ave
provided in chart 1-1. The teference destgnators
were assigned to the OQ-60'USQ- 6 wm accord-
ance with the unit numbering method of Amer-
can Standard, Eleetrical Reference Desvematon-
ASA ¥32.16.

e The major assemblies or subassembilies aee
referred te by therr commen name throwehout
this maaual
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Chart 1-1. Radio Test Set Group OQ-60 USQ-46 Reference Designator, Nomenclature, and Common Name

e

Beferenne
R LTRIOT

Nomencviature

1

1A1
1A1A1
1A1A2
1A1A3
1A1A4
1A1A5
1A1A6
1A1A7
1A1A8
1A1A9
1A1A10
1A1A11
1A1A12
1A1A13
1A1A14
1A1A15
1A1A16
1A1A17
1A1A18
1wl

2

2W1

Radio Test Sen TS-2963 USQ-46
Front pane] madule assendbly
Voltage eontrvlled erysi1al aoscillator module assembly
RF detector—output module assembliy

Loop filter—module assembly

Synthesizer mixer module assembly
Programable divider module assembly

Mode comtrol 1 module assembly

RF mixer amphfier module - ssembly

Mode contzol Il module assombly

Word length gemerator module assembly
Teference gemerator module assembly

Mode comtrol §ll module assembly

Encoder § module asserably

Encoder matrix module assembly

Encoder .J module assembly

Shift segaster module asscably

Temperature compensaled o2 wstal oseillator
Power supply mcgulator power assembly

Fromt panel assembly

RF Cable Assembly CG-3628 17

Power Supply PP-6446A U8Q-106

Ac Power Cable Assemely CF-12810 U

B o e e A —

y -

LR TR

Test set

Front panel modale sy
VCX0

RF deector

Loap filter
Synthesiger muxer
Programable du ider
Mode contral §

BF mixer amplifie:
Mode control I
Word length genersyor
Reference generstor
Mode contre! [i]
Encoder §

Encoder matyix
Encoder 11

Shift register

TCXO

Power regulatoy
Front panel assembly
RF cable

Power supply

Ac cable
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CHAPTER 2

FUNCTIONING OF EQUIPMENT

Section I.
2-1.

The Rudio Test Set TS-2963/USQ-46 with as-
sociated Power Supply PP-6446A/USQ-46 form
a portable signal generating device designed to
gimulate all vignals that RF Monitor Sets AN/
USQ-48 or AN,USQ-46A can receive and act
upon. The Radio Test Set generates fm signals
from 160 to 176 MHz, providing 2520 output
channels with 6.25 kHz channel spacing.

General

INTRODUCTION

2-2. Functional Divisions

The radio test set consists of six functional see-
tions as shown in figure 2-I. Paragraphs 2-6
through 2-12 describe the general functioning of
each module within these sections. Detailed de-
scription of each module function is provided im
paragraphs 2-13 through 2-16.
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PROCRAM GEMERAOR
SECTION
Generates programs and
modes accordimg to
front panel -witch
positicns.

BI-
PHASE
DATA

100-132

VaC
50-60 v

MODULATION STEPPING AND
CONTROL SECTION

Enables proper modulation of
21.4 MHz signal under control

p—————{ of Program generator and front

panel switch positions.

214
MODULAT -~
oM

FPREQUENCY SYNTHESIZER
SECTION

Generates 18.75 kHz signal
which is used to divide all
syatem timing. GCenerates LD
frequencies,

RP AMP/DETECTOR-OUTPU1
SECTION

Mixes 21.4 MHz with signals
from Frequency Synthesizer
section to provide modulated
signal output at proper channel
frequencies.

Detects data from RF signal
and enables display of data
signal on front panel meter.

CODED
RF
ouT

POWER SUPPLY
PP-6446A/USQ-46

Provides regulated
voltage output

——P +27 vDC

P +12 VIC

POWER SUPPLY AND
REGULATOR SECTION

Provides constant current
source.

Figure 2-1. Radio test set basic block diagram.

EL6625~2578-34=TM~1




Section 1.

T™M 11-6625-2578-34

ANALYSIS OF RECURRING AND NONRECURRING

INTEGRATED CIRCUITS

2-3. General

| & Integrated cireuits (IC’s) are used through-

! out the radio test set functional sections and al-

| moat entirely in the logic section. Each IC con-

' tains one or more logic elements such as NOR

 gates, inverters, flip-flops, shift registers, coun-
ters, or amplifiers contained in a protective pack-

age. Five package configurations are wused
throughout the Radio Teat Set. These configura-
tions are showr in figure 2-2 as an aid to pin
rumber identificatioa of various IC’s.

b. The 14-pin flat packages (D and E, fig.
2.2} have a tead identification or manufacturers
trademark dot in the upper left-hand corner
which represents the pin number starting point.
The remaining IC’s are contained in TO-6 type
housings and have a case tip which represents
the starting or ending point for pin numbers (A
through C, fig. 2-2).

2-4. Symbology and Terminology of Recurring
Elements of Integrated Circuits

a. NOR Gate. The logic symbol for a NOR gate
is shown in A, figure 2-3. A NOR gate is said to
be enabled when one or both ¢f the inputs (A or
B) is a logic one (approximately +7.2 vde). En-
abling the NOR gate results in a logic zero (ap-
proximately 0 vde) output (X). If all inputs are
low, the gate is said to be inhibited and the
output is hizh.

b. Inverter. The logic symbol for the inverter
is shown in B, figure 2-3. A logic one input io an
inverter results in a logic zero output. Conversely,
a logic zero input results in a logic ene ocutput.

e. Flip-Flop. The logic symbol for a flip-flop
is shown in C, figure 2-3. The flip-flop has twe
possible output states; Q and @ (the latter is
proncunced NOT Q). Output states are controlled

5
5 &
3 &
3
&
2 7 '3
2 ' 8 T
4 o
8. USBT7413L2 €. MC13sc
MMLB3 C43036
1 @ 1 b e @ ponen i
[ 1 —1 b e il 3
Y m— ] S el ]
[Cye— —— ] 6 e S

D. CD 4000AD CA 3045
CD 4001AD SF5Q-03
CD 4002aDp 8l4I4(RM=-134)
CD 4006AD CD 40244T
Ch 4013AD CA 3037

. $-82303

EL6625-2578-34~TH-2

Figure 2-2. Integrated circuit pin arrangements.
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Figure 2-3. Integrated circuit logic symbols.

by the input level at the dats input (in conjunc-
tion with a clock pulse) and the level at either
the DC SET (if used) or DC RESET inputs.
The logic level present at the data input is trans-
ferred to the Q output during the positive going
transition of a clock pulse. The @ output will
always be in the opposite state from the Q out-
put. The DC SET (if used) and DC RESET in-
pats are independent of, and override, clock and
data inputs. A logic one at the DC SET (if used)

input causes the Q to become a logic one and Q

a logic zero. A logic one at the DC RESET input
causes Q to become a logic zero and Q a lugic one.
The flip-flop will remain in either state indefinitely
until reversed by apnropriate input signals.

d. Amplifiers. Amufifiers, as they are shown
on schematic diagrams, are represented in D,
figure 2-t. These amplifiers are operational am-
plifiers, athough they may connect for a specific
functior.

2-4

2-5.  Symbology and Terminolgy of Complete
Integrated Circuits

Internal pachaging and pin connection of inte
grated circuits is shown in figure 2-4.

a. SF50-05. The SF50-03 (A, fig. 2-4) is an
AND input, J-K flip-flop used i{c divide by twe.
Unused inputs to the AND gates and DBC SET,
DC RESET, or DC PRESET are connected to
+7.2 vde. The SF50-0R is used in the 1A1AS8 and
1A1A10 modules.

b. S-3280J. The S-2820J (B, fig. 2-4) is a
decade counter connected in the BCD counting
mode and iz used in the 1A1A8 module. The
counter has a strobed parallel-entry capability
50 that the counter may be preset to any desirved
output state. A logic one or logic zero will be
transferred to the associated output when the
strobe input is a legic zero. A logic zero at the
reset input produces a logic zero at each output.
‘the counting operation is performed on the
falling (negative going) edge of the input elock
pulse.

e. CD-4024AT. The CD-4G24AT (C, fig. 2-4)
is a seven-stagz binary counter with 2 pulse
shaper input stage. A high level at reset causes @
output of all stages to go low. The counter ad-
vances one binary count on each negative going
transition at the input, pin 1.

d. CD40600AD The CD-4000AD (D, fig. 2-4)
is a dual 8 input NOR gate, single inverter IC.

e. CD-4691AD. The CD-4001AD (E, fig. 2-4)
is a quad € input NOR gate IC which is used in
several modules.

f. CD—4013AD. The CD-4013AD (F, fig. 2-4)
is a dual D flip-flop with SET/RESET IC used
in several modules. The CD-4003AD is identical
to the CD-4013AD except that there is no
SET(s) input on a CD-4908AD. Therefcre, the
CD-4003AD may be used in place of the CD-
4013AD if 2 SET iuput is not required.

g. CD-4006D. The CD-4006D (G, fig. 2-4) is
an 18.stage shift register. Duta is shifted
through each register stage on the negative going
edge of a clock pulise.

h. Diode Matrices. Diode matrices, part num-
ner 8141 , have some of their internal fusible-
link diodes intentionally blown out. These mat-
rices are shown on individual schematic dis~
grams as they actually are.
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Figure 2-4. Integrated circuits logic diagram.
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Section |II.

2-6. General

Refer to the partial schematic or block diagrams
referenced in the text and the overali block dia-
gram {(fig. 6-2), to aid in understanding the gen-
eral functional description of sections and mod-
uleg.
2-7. Program Generator

¢. The program generator section is comprised
of the following modules which are described
below:

{1y Mode Control I 1A1A6
{2y Mode Controf IT 1A1A8
{3y Word Length Generator 1A1A9
{4) Mode Control 1I1 1A1ALL
{5y Encoder I IA1A12
{6y Encoder Matrix 1A1A138
€Ty Encoder Il 1A1A14
(8) Shift Register 1A1A15
b. Mode Control 1 (fig. 2-5).
(1} Mode control [ receives information

GENERAL FUNCTIONING OF SECTIONS

from the front panel MODE switch (8S7) which
determines if the type of operation is v be se-
quential or repetitive, manuzi, or automatic. If|
the manual mode is selected, this information is
decoded by the mode selection gates and applied
to the sequence initiator, requiring that the
START button be pressed once for every word
generated. Had the sutomatic mode been selected,
the sequence initiator would have continued to|
generate the necessary word start signals ontil
the complete 84-word sequence had been achieved,

(2) The automatic mode may be interrupted
or inhibited by several conditions. Power turn-on
or interruption will inhibit the sequence initiator
until the proper reset functions have been ae-
complished ; pressing the START button inhibits
the sequence initiator and causes the reset gen-
erator 1o put out a pulse (TP3) which, in turn,
restarts the sequential cycle. Mode change also
causes a restart resuiting in initiation of the
first cequential word.

(3) Mode selection information from the

maode selection gates is aiso passed on to Mode
Control 111 (1A1A11).

TP2

- ) c—
——

INITIATE COMMAND el TPL o> W
Ve ! -3 DO b
SEQUENCE ~ 11
MANUAL HODE TMHIBIT Nmmmemeppy [VITIATOR ;}: >
WODE THPUTS | mone HODEL
>—=B  stzcriow ENFORAAT LOW.
CATES
3> ﬂ Bl s
GENERAT
END OF CYCLE ToR
L

BLE623-2578-Fh4~TH-5

Figure 2-5. Mode control 1, simplified block diagram.
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Figure 2-6. Mode control 11, simplified block diagram.

e. Mode ConZ:a! Il (fig. 2-€).

(1) The Mode Control Il module performs
two baszic functions, parity bit control and re-
cycle time regulstion. The parity generator re-
ceives start and end parity check commands from
the Word Length Generator {1A149). The com-
mands and a pariiy clock from the Shift Register
(121A15) produce a parity gate (TP2). This
parity gate will insert the proper bit in the mes-
sage to assure correct parity.

(2) The delsy between successive messages
mus? be controlied in order to prevent command
overlap, eliminate the effects of any possible
switch bounce, and to provide ercugh time for
proper message reception by the AN/USQ-46 or
AN/USQ-46A. The data gate timer determines
this delay by corabining mode information from
the front panel with a word clock pulse. If a
transmit inhibit signal is not present, a dump
register (TP4) and a transmit gate (TP3) signal,
in the correct time sequence to begin a message,
is provided as outputs. In the manual mode, the
word is transmitted as soon as the START but-
ton is pressed end a 0.5-second delay time follows
the end of the message. A new message cannot
begin until this delay has elapsed. In the auto-
matic mode, & 1-second delay time commences
when the START button is pressed, and after
this delay, the word iz transmitted. At the end of
the word, another 1-second delay is instituted be-
fore the transmission of the next word. The de-
layed reset pulse may be seen st TP1.

{3) A:u auxiliary function of the Mode Con-
trol II module is the development of the syne
pulse to the front panel SYNC Connector, 141-
Al8J4.

d. Wora Length Generator {fig. 2-7).

(1) The Word Length Generator has four
basic functions, one of which is to generate a
pulse when power is turned on. The reset gen-
erator provides 2a POWER ON RESET pulse of
approximately 50 msec in duration and ocutputs
this signal to the Encoder Il module (1A1A14),
the Mode Control I module (141A6) and Mode
Contro! iil module (1A1411).

{2) When the START button on the front
panel is pressed, the synchronizer gates this in-
formation along with the clock input in order to
produce an activate synchronizer pulse which is
synchronous with all internally generated clocks.

(3) Should a2 iype 3 message be desired,
the message type decoder will determine this
from the front panel switch poeitions and send
this information to the audio gate generator.
The 0.5-second delay which would normally fol-
low the end of a manual word is inhibited to per-
mit a 20.5-second audio gate to. be delivered to
the VCXO (1A1A1).

(4) The word length detector will detect
the start ;rity check and end parity check
points by performing a count of itz gated clock
inputs (TP1) and will also output an end word
gignal (TP2) when the 18 or 24 message hits
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Figure 2-7. Word length generator, smplified block diagram.

have been completed (cetermined by message
type).

e. Mode Control III (fg. 2-8).

(1} An iaput clock from the Encoder IT mod-
ale (1A1A14) is received by the clock divider
circuit which then divides the clocks inte two
frequencies; slow (75 Hz), and fast (300 Hz).
These clocks are utilized by modules 1A1AS,
LAIAS, 1A1A9, and 1A1A12

(2) The burst generator gate signal from
Encoder II module (1A1A14) is delayed by the
burst generator gate delay circuit in order to
prevent a premature command initiation. This
signal goes to the Mode Contro! I medule (1A1-
AB).

(3) Information from the front panel mode
switches is used by the mode decode matrix
along with FSK switch information, to d-‘er-
mine the proper time sequence for the VCXO
GATE (TP1) and the ! kHz GATE (TP3). The
conirol gates also determine the modulation fre-
quency applied to the VCXO (1A1A1) by select-
ing VCXO0 B or VCXO C (TP2).

f. Encoder [ (fig. 2-9).
(1) The function of the Encoder I module
2-8

is to produce an output which is used as the
units nput to the Encoding Matrix (1A1A13)
which in turn wiil determine what word is *o be
generated.

|

(2) Information from the front panes mede

switches is utilized bv a shift register to deter-

mine if a count inhi“it signal should be present.
If in the repetitive mode, the shift register will
be inhibited and the front panel program switch
information will be routed through the sequential/
manual gates to the Encoding Ma*rix (141A13).

(3) Should a sequential mode have been ge-
lected, the shift register will be advanced with
each end word input until & eount carry (TPL) i
generated to the Encoder Il module (LALIALS).
This count sequence continues until all 64 words
have heen transmutted. Then the signal 3-2 and
mformation from the Encoder IT module (14l-
Al4) will prevent the sequential coding advance-
ment. When in a sequential mode the program
switch informatien .~ the sequential/manual
gates is inhibited and shift register information
is sent to the Encoding Matrix (1A1A13).

g. Encoder Matriz (fig. 2-10). The Encoding
Matrix, containing two diode matrices, seusss
and encodes the states of the tweo encoder regis-

ﬂ
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Figure 2-8. Mode control 111, simplified block diagram.
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Figure 2-9. Encoder |, simplified block diagram.
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Figure 2-10. Encoder matrix,

simplified block diagram.
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Figure 2-11. Encoder II, simplified block diagram.

ters. “ncoder | (1A1A12) and Encoder [T (1A1-
Al4). One matrix decode:s and outputs 6-bit be-
nary . formation while the other matrix decodes
and outputs & ™'t coded information. The code
and bmary sig .s are routed to the Shift Regis-
ter (1A1A15" '.here they are used to form the
transmitted vord.

k. Encoder I (fig. 2-11).

(1' Enccder [T functions in a manner very
similar to that of Facoder [ (1A1A12). Encoder
I supplies a count rarry input to Encoder ii while
both use the common reset signal. When the com-
plete wor? sequence has been executed, an end of
cycle reset is generated (TP1).

(2) Iinformation from the shift register is

2-10

gated with the program swilches inputs (tens)
to provide an output to the Enceding Matrix
(LALALD)

(3) An 18.75 kHz signal (TP3) from the
Ref.rence Generator (1A1A10) in the Freguency
Synthesizer section, is injected into the burst
generator which divides this input down to the
2X Fast frequency (600 Hz, TP2). This signal s
then controlled by the burst clock gates to pro-
duce a gated clock (TP4) to the Shift Register
{1A1A15) and a timed SEQ A INITIATE puise
to Mode Control I module (1A1A6,.

i. Shift Register (fig. 2-12). The Shift Register
receives 6-bit binary data from the Encoding
Matrix (1A1A13). When a LOAD DELAYED

4
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Figure 2-12. Shift register, simplified block diagram.
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Figure 2-13. VCXO, simplified block diagram.

command is received, this information is loaded
into the shift register cells while the first 9 cells
are reset by the LOAD DELAY command. When
gated clocks are generated (TP1), the ‘nforma-
tion in the shift rogicter is shifted out (TP2) i~
the biphase generator. The biphase genera!..r con-
verts the input data into Manchester coded data
which is appliea to the Mode Contro! 177 module
(LALALI).

2-8. Modulation Steering and Control Section.

a. This section is comprised of the Vollage
Controlled Crystal Oscillator (VCXQ) 1A1A1
(fig. 2-13).

b. The VCXO is the source of the 21.4 MHz
carrvier frequency (IF). The front panel inode
switch has three positions which will affect the
modulation of the VCXO and are indicated by
the abbreviations CAL (calibrate), INT (inter-
nal), and EXT texternal). When the MODE
switeh is in INT a | kHz oscillator is enaliled
which produces the modulation signal during *%e
1 kHz GATE pulse time. It is possible to provide
modulation from an external source by injecting
a signal int¢ the front pane! EXT MOD IN cou-
nector 1A1A18J2 while the MODE switch 1s n
the EXT position The third switch position
(CAL) provides no madulating signal 1o the IF
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oacillator. Therefore, an unmodulated 21.4 MHz
signal will be seen at TP1. The internal or ex-
ternal modulations signals are gated with FSK
information to the analog amplifier. The output
of the analog amplifier at TP2 is the modulation
signal to be wsed by the IF oscillator. Presence
of the VCXO GATE is required to turn on the
IF oscillator.

2-9. Frequency Synthesizer Section
a. This section is comprised of the following
modules which are described below:

{1y Temperature Compensated Crystal Os-
cillater (TCXO) 1ALALE

{2y Reference Gener:*tor 1A1ALO
{3} Synthesizer Mixer 1A1A4
{4y Prograiaable Divider 1A1AS
(5y Loop Filter/VCO [A1A3
b. The Temperatuce Compensated Crystal Os-
cillator generates an output of 3.75 MHz with
+1 ppm stability over its entire input voltage
range of 1u-16 vde. The 3.75 MHz signal may

be monitored at TP2 of the Reference Generator
module (1A1A10).

e. Reference Generator (fig. 2-14).

{1y The Refecence Generator receives a
3.75 MHz mput from the TCXO (1A1A6) and

produces three outputs. The 3.75 MHz input i

fed to a bandpass filter which selects the fourth
harmonic of 3.75 MHz, or 15 MHz at its output.
This 15-MHz signal then goes through a times
six multiplier stage to produce 90 MHz at its
output (TP1). This 90 MHz is applied to the
Synthesizer/Mixer module (1A1A4). ‘

(2) The 3.75 MHz input (TP2) also goes
to a divide-by-two-circuit whose output of 1.875
MHz (TP3) is then used by two circuits. One off
these circuits is a divide-by-100 device which will
produce a final output of 18.75 kHz to be used|
by the Programable Divider module (1A1A5).]

(3) The spectrum generator also receives
the 1.875-MHz square wave input and transforms
this into a spoctrum output to the Synthesizer/
Mixer module (1A1A4). The filters in the Syn-
thesizer/Mixer will utilize the 25th to 33rd har-
monics of the spectrum ocutput (TP4).

d. Synthegizer Mixer (fig. 2-15).

(1) The Synthesizer/Mixer mixes input {re-
quencies from the Reference Generator (1A1A10)
with the LO frequency from the Loop Filter/
VCO (1A1A3} and, in conjunction with a tuning
voltage from the RF CHANNEL NUMEER
switches, produces an output clock frequency for
use by the Programable Divider (1A145).

(2) The first mixer mixes %0 M¥z from the
Reference Generator with the LO frequency

Yors
02

FROM
exo

afe

R LI o
- m)ii__.o

BANDPASS 15 Mz
~+LTER e ———— 4 %6

)]

—-‘ )—--) 90 HIZ

2emy
il 1o I
— Y @ B ISR

STECTRUM
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< 100 p————. .7 2 KU
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Figure 2-14. Reference generator, simplified block diagram.
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Figure 2-15. Synthesizer mixer, simplified block diagram.

138.725 to 154.4625 MHz) to produce a differ-
ce frequency (48.725 to 64.4625 MHz) at its
tput. This output goes to the step bandpass

one which uses the tuning voltage input to

lect the proper output frequency.

(3) Step bandpass filter two uses the spec-
trum output (25th to 33rd harmonic) from the
Reference Generator, along with tuning voltage
to select an ouiput freguency (46.875 to 61.875
MHz).

(4) The outputs from bandpass filter one
and bandpass filter two are mixsd by the second
mixer to produce an output which msy range
from 1,85 to 3.71875 MHz according to the RF
channel number selested. The outpuls of band-
pass filters one and two may be monitored at
teat points TP2 and TP1 respectively.

¢. Programable Divider (fig. 2-16).

(1) The Programable Divider module re-
ceives the analog signal cutput from the Syn-
thesizer/Mixer (1A1A4) second mixer and passes
it through a pulse shaper. This enables the signal
at TP1 to have a clocking edge transition time
adequate to properly clock the programable di-
_vider. Information from the fromt panel RF
'CHANNEL SELECT switches is decoded by the
diode matrices and is then used {o preset the
programable divider so that any count between

296 and 595 may be obtained. The strohe pulse
(TP2) from the programeble divider is used by
the Loop Filter/VCO module (1A1A3).

(2) The 18.75 kHz from the Reference Gen-
erator (1A1A10) is divided by three and the
resultant 6.25 kHz signal is routed to the Loop
Filter,'VCO.

f. Loop Filter/VCO (fig. 2-17).

(1) Thé strobe pulse and 6.25-kHz reference
frequency inputs to the Loop Filter/VCO permit
the frequency discriminator, phase detector and
loop filter to generate an error voltage to the
VCO. The output from the VCO (LO frequency)
is then used to modify the frequency synthesizer
circvits in such a manner as to become seif-
correcting for frequency stability.

(2) A strobe pulse from the Programable
Divider (1A1A5) is injected into the froguency
discriminator which provides a course adjust-
ment. The coarse adjust output vulse, if other
than a symmetrical square wave, signifies that
the VCO is not at the frequency of the selected
RF CHANNEL NUMBER. A loop filter converts
the coarse adjust output signal from the fre-
guency discriminator into a dc error voltage to
the VCO. If the VCO is tuned below the proper
freguency, the de error voltage is raised in value.
Similarly, if the VCO is tuned above the proper
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Figure 2-16. Programmable divider, simplified block diagram.

frequency, the de error voltage is lowered in
value. At the proper frequency, a comstant dc
error voltage is maintained.

(3) To assure greater accuracy, the strobe
pulse also connects to a phase detector. The 6.25-
kHz signal (TP1) from the divide-by-three circuit
13 phase-compared to the strobe pulse (TP2).
Differences in phase between the two input sig-
nals cause a fine adjust signal to be added to the
coarse adjust signal at the loop filter. Slight
c' anges will then be made to the value of the
de ervor voltage (TP4).

(4) The VCO produces the tunable RF out-
put signal (LO frequency). The error voltage
(TP5) in conjunction with a tuning voltage in-
put permits an approximate range of 130 to 154
MHz using nine discrete bands which accommo-
date 300 channels each. Buffer amplifiers isolate
tiie VCO from the RF Mixer/Amplifier (1A1A7)
(TP6) and the Synthesizer/Mixer (1A1A4).

2-10. RF Amplifier/Detector Output Section
This section is comprised of the RF Mixer/Ampli-
fler (1A1AT) and Detector Output (1A1A2) mod-
ules.

a. RF Amplifier/Mizer (fig. 2-18).
(1} The RF Mixer/Amplifier receives the

2-14

lrcal oscillator frequency (138.725 to 154.462¢
“{Hz) from the Loop Filter/VCO module (1A1-]
A3) and applies it to an attenuator pad which|
reduces signal amplitude to an operable limit]
and provides a 50-ohm impedance tem)inatim
The signal then passes on to gain control atten-)
uator, which is an amplifier with manusl gain
adjust provisions, and then on to the balunced)
mixer. The IF frequency (21.4 MHz) from the|
VCXO module (1A1A1l) is reduced in amplitude|
by a 10-db pad and becomes the second input to/
the balanced mixer. The combined frequencies |
are now the output from the balanced mixer and |
this output is passed through two series RF am- |
plifiers which serve as the RF level adjustment in 3
combination with the front pane! LEVEL SET |
control. %
(2) In order to permit proper {racking|
throughout the nine available tuning steps vari- |
able capacitors C15, C24, C32, and C41 are pro- |
vided. The final RF OUT to the RF Detector-|
Output module (1A1.:2) may be monitored at
TP1. 1
b. Detector Output (fig. 2-19). ]
(1) The front panel meter is capable of dis-
playing RF LEVEL and DEVIATION LEVEL
by utilizing output signals from the Detector- |
Ortout module. The DEVIATION LEVEL sig- |
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nal from the VCXO (1A1A1} mey be checked
lat TP3, before the signai enters the deviation
detector. The two detected cutputs may be moni-
tored at TP4 and TP5, which are test points for
externsl meter attachment. Resiztor R7 provides
meter zero adjustment while R14 is the deviation
~alibrate adjustment.

(2) There are two inpuls to the detector
output: tuning voltage from the RF CHANNEL
NUMBER switches end an RF signal output
from the RF Mixer/Amplifier (1A1A7). The RF
signal is processed through an RF amplifier, us-
ing C6 and C16 as adjustments, and the output
P fed to both atfenuator pads and an RF detec-
tor. After the signal passes through the fired
attenuator pads it is applied to the front panel
'step attenuatcrs. The RF detector performs the
same basic function as did the deviation detector;
the RF detector provides an ocutput level to the
front pane! meter for calibration purposes. Resis-
tor R19 serves as the meter zero adjustment

EL6625-2576-34-TH-17

Figure 2-17. Loop filter/VCO, simplified block diagram.

while R29 1s the calibration adjusi~ent. An ex-
ternal meter may be connected to test points TP1
and TP2 for test purposes.

2-11. Power Supply/Regulator Section
1A1A17

(fig. 2-20)

The operating voltages for the Radic Test Set
originate in the Power Supply/Regulator. Source
voltage is +12 vdc regulated which s provided
by the Power Supply PP-6446A/USQ-46. Each
regulated output voltage passes through an asso-
ciated series regulator. The +7.2 and +3.6 vdc
regulated operating ~oltages have additional sta-
bility due to the inclusion of a constant current
source {No. 1) between the source voitage and
the common series regulator. Constant current
source No. 2 performs the same function for the
+5 vde regulated operating voltage. If desived,
a Lattery may be used in place of the pouer
supply as long as its output exceeds 11.5 1olts
under load.

2-15
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Figure 2-18. RF mixer/amplifier, simplified block diagram.

2-12. Front Panel Assembly 1A1A18.

The front panel assembly contains all the switch-
es, potentiometers, meters and connectors neces-
sary to properly utilize the radio test set. Fol-
lowing is a listing of the various controls and
switches and the modules to which they connect.

a. Attenuator switches (Detector-Output Mod-
ule 141A2).

b. RF CHANNEL NUMBER switches (Syn-
thesizer/Mixer 1A1A4, RF Amplifier/Mixer 1A1-
A7, Loop Filter/VCO 1A1A3, Programable Di-
vider 1A1A5).

¢. MODE switch (Mode Control I 1A1AS,
Mode Control I1I 1A1A11).

d. MESSAGE switch (Word Length Genera-
tor 1A1A9).

e. FSK switch (VCXO 1A1A1).
2-16

f. PROGRAM swiiches (Encoder I 1A1AI12,
Encoder II 1A1A14).

g. METER switch (Front Panel Assembly 1A-
1A18, Detector/Output 1A1AZ).

k. RF LEVEL SET potentiometer (RF Ampli-
fier/Mixer 1A1AT).

i. DEVIATION SET Potentiometer (VCXO
1A1A1L).

7. Meter (Front Panel Assembly 1A1A18).

k. START button (Word Length Generator
1A1A9).

{. Fuse (power supply).

m. SYNC output jack (Mode Control II 1Al.
A8).

n. VIDEO output jack (Shift Register 1Al-
Al5).
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p. EXTERNAL MODULATION mput jack

o. RF output jack (Front Panel assembly 1A1-
(VCXO 1A3A1).

A18).

I 0 85
ATTENGATOR 5 OUTETT
PADS I
STEP
2TTER

R19 TERD 4D

229

D5

TEL

ELA625- 2R TR 34 -TH-1¥

Figure 2-19. Detector output, simplified block diagram.



T™ 11-6625-2578-34

iz T
AL . tﬁmm 4’ i I <
>-—ﬂ‘i, BIVIDRE & (UTHTIG
ZENER DINDE ;
] I
M SERIES v
RECULATOR REC.
i

|
2R

W SERTED by
RECULATOR w 18-
& 7.29
BEG.
J CONSTANT . SERIES oy SERTES ey 61 WEs
‘ gcmn%m JOURCE RECTIATOR pECUTATOR | ¥OT USED
| .
g b
sy O CONTTANE SERTES AU
| CURRENT SOURCE ReCUTATOR RIC.
%0, 2 i
ELE6 252578 TH-20

Figure 2-20. Power supply/regulator, simplified block diagram.

Section IV. DETAILED FUNCTIONING OF TEST SET MODULES

2-13.

Tao aid in vnderstanding detailed functioning of
the Radio Test Set, the basic structure of an out-
out data word 13 dosenbed in paragraphs 2-14
through 2-16.

General.

2-14. Radio Test Set Data Word Structure
2. & complete Radio Test Set data word may
contain 10 or 16 (short or long word) word bits
v..3 an eight-bit PREAMBLE, as shown in A,
fgure 2-21. The PREAMBLE bits must always
he jogie zerog. The first s-ord bit (SYNC bit)
nust always be a logic one. The two message type
bits {2 and 3) may be any possible combination,
cepending on the type of message to be initiated
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(refer to paragraph 2-156 for a definition of the
four message types)h. Address (1D} bits 4 the
4 may be logic vties or zeros depending w
which one of the possible 84 addresses are bein
initiated. (Refer to paragraph 2-16 for the l
one or zero bit levals for each of the 64 addresses.))
Bit 16 1s the parity bit, which wili be a logic one off
zero depending on how many logic cne bits arg
i the six sddress bits. Bit 10 will be s logic
if there are an even number »f ones in ad
bits + -+ logic zere if there are siready an
UM, .« ones. The six message hits (11 through
16) are added when a long word is to be geng
erated. These bits way be any combination of
logic ones or zeros. ‘



b. Although 8 data word is formed in binary,
mmmwmmwmmmmm

in B fisuva 2 _9%
-8 T &~wsa

2-15. Message Types

four message types: I, &SM«@.M@W
landltmnuwdmmmmmm

iwords consist of 10 data hits plus 8 m@h
mmmmmmmmdmmmuumms

cAT hewmwi an RFWKMW&MW react to
the ID and parity bits. The six message bits (1)

logic circuits to an external display counector on
he front panel
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lated events that may have been detected by a
sensor (events O through 63%). Table 2-2 shows
the method of event coding.

Table 2-2. Message Type 2 Coding.

Rumher of events 3] 18 mfnmu 1] i
4] [} 1] 1] L] 6 ¢
1 0 ] ¢ @ ] 1
é3 1 H 1 | i 1
1 2 4 g 16 a2

¢. When a message type 3 is selected, the six
message data bits indicate the current sensor op-
erating mode and sensitivity setting. This data
is coded as shown in table 2-3. The sensitivity
settings are common to both sensor operating
modes.

Table 2-3. Mesage Type 3 Coding.

Gelin
Table 2-1. Message Type Identification. band BY b pesties
BITS 13 12| 18 3¢ 15 16
1 B semdlicion i ] ¢ 1 11
| Mot tro Bengd BT e 1l 1 & 1 o} 2
] 0 0 0 0 H 1] 3
g e 1 NRT 1 0 1 1 8 0! &
8 1 e ] 1 0 1| 8
4 ] I 0 1 1 0| 6
ge containg six message data

chh mimmm stored in & remote sen-
or event counter. The six message dats bits (11

r—ﬁ BIARY LCK OHE
:_J SINEFY 10CIC 2000

1
i L st-masr wxx om
f
i-j_ FEPHAL LGS TORO

b, BINETY & LI-PRISE QKID DTS

2-16. Address codes

Table 2-4 lists the full complement of 64 addres-
ses with their corresponding bit level.

& LeDs WORD Y9RUCIBY

CLELEH-24TH 56-TH- 21

Figure 2-21. Typica radio set data word.
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Table 2-4. Radio Test Set Address Codes

Bita Bits
Kddrenn 4 & g & Address t 3 &6 7T & @
E 8 1 0t & 1] 36 6 01 0 11
2 /@ t 6116 37 ® & 1 & 0 1
3 ¢ ¢t 6t t 1] 38 6 6 1t 1 1 @
4 6t &t 66 1} 39 6 6 1 1 1 1
5 ¢ 1 1 6 © ¢ 4t ot 060606 1
& 6 1 1 6t 1} 42 6ot 661 0
7 6ttt 6t 48 1 0 06 1t 1
& 6t 1ttt o] 44 1T 60 6 6 1
9 10 11 11 1} 45 t 6 6 6 L O
1} T 6 0 L 6 Ll 46 16 6 6 8 1
12 1t 68 Lt 6 47 rt e 00 1
13 166 1t it 48 [ T T )
14 1 81t 6 06 1] 49 I S I B |
% (1 6t 6t 6 5 6t 0t 060
16 1 6 & 1 L] 52 ot L6 8 0
i t 601 1 6 B 53 6t L i O 6
1 |t &t Yt 6 54 106 1 06D
19 t 6 ¢t ot ot L 5% t 0t & 0 @
21 t 1 6L 6 1, 56 t 6t t 6 0
22 't 1t 0t t 6] 57 L2 T S )
23 1t t &t % tf 38 tt 1t e e o
24 |1 1t 00 t] 59 t 1ttt o0
25 Ittt o0t o) 61 6 06 06 6 1
26 1t t 61 L 62 ;000 0 1 6
27 t t 1161 63 | 00 0 6 11
28 t 1t 11 6l 64 O 06 610 0
29 1t 1ttt 6 6 01 o608 O
3 & 0 6 1 6 1| 66 [ 6 6 L t O O
32 ® 0 61 1 0| 67 01 066 6 0O
33 @ ¢ 6t 1 1] 68 | 1t A O G O O
34 ¢ 6t 00t 6 | 11 60 00
35 8 61 01 0] T1 6 o 6 06 6 O

2-17. VCXO 1A1A1.
(fig. 6-4)

¢. The VCX0O may be modulated from three
sources: a 1-kHz internal oscillator, external mod-
ulation, or the actual data word itself. All three
of these signals, after being subjected to their
respective controls, will appear at TP2 as the
analog or digital modulation sigunal to the 21.4
MHz IF freguency oscillator.

{1y A 1-kHz internal modi'ator is formed
by Ul-A, Ul-B, R43-R46, R48, C21 and C29.
When the positive 1-kHz GATE signal from
MODE COI\TROL III module s appl*~* to J1-6,
gate transistor Ul-C is biased on. ' 41 Ul-C
turned onm, ground 1s applied o the common emit-
ters of Ul-B and Ul-A, pernutting the 1-kHz
oscillator to begin oscillation. When Ul-A is
biased on, ground is applied to C29 through Ul-A
causing it to discharge. This places a bias voltage
on Ul-B which holds it turned .ff. Then C20
charges through Ul-A and R45 until a positive
voltage is reached which is sufficient to turn on
Ul-B. When Ul-B turns om, C21 is discharged
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and turns Ul-A off. Then C21 charges throu

Ul-B and R48 until Ut-A becomes hiased on
again, thus completing one cycle of oscillation.
The output of the oscillator is coupled through
limiting resistor R10 to the base of Q6. Resistors
R9 and R11 form a bias network and C22 is use:

for pulse shaning,
for puige shaning.

(2} The signal which turned on Ui-C t
start the I-kHz oscillator also turns on gate|
transistor Ul-D. With Ul-D en, 2 ground is
provided for Q6 through R18. Emitter and wi-
lector resistors, K1R and R37 respectively, arve|
equal in value, therefore the output is a 1-kHz)
signal swinging about half the supply voltage, or}§
5 volts. This 1-kHz signal is coupled through €28
to the base of Q8. '

(3 External modulation may be utilized by|
injecting a 10 Hz to 20-kHz sigmal at fromt|
panel eonnector EXT MOD [N, When the MODE]
switeh 87 is in the CXT pesition a logic one levell
EXT MOD GATE is present at J{-14. This logie
one level, through R21, biases on gate transistor|
Ul-E which provides a ground through R20 to]
the emitter of Q7. With an external maodulation]
signal applied to J1-3 and coupled through C16,)
Q7 will gate this signal through as long as th
EXT MOD GATE signal is present. The output
of Q7, like that of Q6, will also swing about 5
volts and be coupled through C28 to the base of

Q8.

(4) Resistors R25, R26, R29, R30 and tran-j
sistor Q8 form an amplifier with a2 gzin of ap-
proximately two. The medulating signal, either
internal (1 kHz) or extermal, is amplified amd]
coupled through C27 to the gate of Q9. Resistorsj
R36, R38 and transistor Q9 are used as a source
follower to present a low impedance to DEVIA
TION potentiometer (R1) located om the front
panel. The modulation signal s coupled through
C20 to the DEVIATION pot (RY) which controlg
signal amplitude and returns the signal to the
VCXO at J1-5 (VAR DEVIATION). This signal
is routed to the gate of amother source followen
Q11 and R39) to prevent loading effects to thef
potentiometer. This signal is coupled £ rough C26
and R33 to one input at U2, pin 2. Pin 2 is alsg
the input point for data medulation.

(5) Dataz modulation and the DATA GATE
signal come from MODE CONTROL 111 module
These two signals are called VCXO B and VCX(Q
C respectively. When no data is present at JI-Z
the logic level is zero and Ql4 is biased off. Af
this same time, VCXO C at J1-12 will be logid



one, causing Q5 to Le biased on and provide a
ground to the voltage divider network R31 and
R59. The low deviation clamp circuit Q13, R5, R16
and CR! and wiper of variable resistor R59 are
connected to R57. The low deviation is adjusted
by variable resistor R5 and CR1 is used to track
the emitter-hase junction of Q13 for temperature
Mstabilitv. The voltage on the emitter of QI3 is
then the upper limit of the voltage swing at R57.
 Resistor R57 and capacitor C23 are used to shape
the incoming pulses to simulate the actual op-
leration of the remote transmitters.

(6) If data were present, the VCXO0 C line
is logic zero turning Q5 off and permitting Q14 to
Ipresent the data to R57. When the data level is
llow the deviation is low; when the data is high
the deviation is high. Data input then passes
throuzh R24, the high deviaticn adjust, and ar-
rives at U2 pin 2 as does internal or external
imodulation when selected. The summin, point
or both digital and .nalog modulation signals is
U2 pin 2 (TP4).

, {7) Operaticenal amplifier (U2), is used as
la variable gain device which will transfer the
imodulation signal to the crystal escillator. The
noninverting input of U2 pin 3 is clamped to
pproximately 5 volis *o provide a reference level
for incoming sigmals. Variable vesistor R7 is the
pfiset null adjustment which permits the opera-
tional amplifier to be correctly halanced. The
eedback loop for U2 (R32, R49, R606) can be
wo values, determined by the signa’ at J1-4
hich comes from the front panel FSK switch
(S8). When the FSK switch is in a wide devia-
ion pesition Ji—4 will be high, turning on Q15
nd effectively removing R49 and R32 from the
Feedback loop. When a narrow deviation is se-
hected, Q15 is turned of and the two 10 k ohm
keries resistors, R49 and R39 now parallel lo the
B0 &k ohm R6D and reduce the network resistance
B0 10 k ohm, halving the circuit gain. Reduction

In gain reduces the output swing of U2, there-
ore reducing the amount of deviation. Narrow
evigtion is +1.5 kHz and wide deviation is
83 kHz. The output of U2 at pin 6 is the analog
r digital modulation signal to the erystal oscil-
Rtor (TP2). This signal also drives the gate of
ne source follower Qi2 and R53, used to keep
the loading effects on U2 low. The resistor in
e source leg of Q12, R53, is selected in test to
ovide the correct gain to the amplifier sicge
16, R51, R52, and R54. The amplified modula-
on signal is routed to J1-10, then to the DE-
TECTOR-OUTPUT - odule.
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b. After the analog or digital modulauon has
undergone its gating and 18 amplified, 1t 15 now
injected into the crysia! oscillator which gener-
ates the 21.4-MHz IF fregueney The crysta! os-
cillator is composed of the following circuit ele-
ments:

Y1, R1, R3, R6, R22, R23, R28 C1-C4, C6-C9,
L1-L3, L5, L8, Q1, @2, CR4 and VR9

Net all of these components are required for the
design of the basic oscillator, some are used for
various related funetions such as temperature
compensation, filtering, etc, und sre nerefore
included with the osciilator.

(1) The oscillator is the Butler configura-
tion, with its main freguency control element
being the series resonant crystal Y1 The natura!
resonant frequency of Y1 1s 21.394 MHz and is
pulled to the 21 .4-MHz IF frequency by its asso-
ciated components. Diode VRY 15 a varactor diode,
or a diode whose capacitance may be altered ac-
cording to the bias voitage applied to it. The mod-
ulating signal from U2 mn 6, after passing
through the RF deccuping network Cil and L4,
becomes one of the biasing signals causing VR9
to vary its capacitance This modulation, in ef-
fect changes the reso ant frequency of Yi
which causes the deviation changes in the IF
frequency.

(2) For the oscillator to operate, a pozitive
going signal must be prescnt at J1-13, the VCXO
GATE from the MODE CONTROL 1iI module.
When turned on, the oscillator will not come up
to its full output immediately so this VCXO gate
sigral will appear prior to the modulating signal
by two specified times. The time the oscillator
is gated on prior to the modulation signzl is
known as the guard band and will be 15 ms
+ms for W/S modulation (75 Hz) and 5 ms %2
ms for W/F modulation (300 Hz). The VCXO
gate, when positive, biases on Q3 which provides
a ground path through R3 to the emitter of Qi
Transistor Q1 then turns on, at this Hime its out-
put is only low amplitude noise From the col-
lector of Q1, the nnise rignal is passed through
coupling capacitor C6 to the base of Q2. From
the emitter of Q2, this noise is injected into crys-
tal Y1. Crystal Y1 acts as a filter and passcs
only the ‘reguency to which it has been biased,
this being the center frequency of 21.4 MHz ut
initial turn on time. The crystal output is then
coupled through VR9 and decoupling capacitor
C8 to the emitter of Q1 where 1t 15 now amplified
and sent back through the loop Inductor L1 and
C3 with trimmer capacitor C4 form the tank cir-
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cuit of the oscillator that will provide the neces-
sarv 360° phase shift needed for oscillation. The
osecillater then reaches its fuil amplitude of out-
put at center frequency hefore the modulating
signal s present. Inductor L3, in paraflel with
Y1, v wsed to :une out the erystal holier capa-
¢ ance. Variable resivtor R6, through the de-
coupling choke 1.2, provides an adjustable bias
to VRY that may be adjusted to 21.4 MHz, the
center frequency. Diode CRY is used to track
the emutter-hase junction of Q1. Zener diode VRS
mainta: a constant bias voltage over the tem-
petature range of the equipment, The bias velt-
age that is felt on the base of Q1 is coupled
through the RF decoupling network C7 and L3
to the bae of Q2. Additional BF decoupling i«
provided by €2, C'1, L8 and C9

£3y The signal from the oxcillator s tapped
at the base of Q2 through capacitor C12 and ig
eraplified by [F amplifier Q4, R40 and R41, The
iF frequency = couted into the double tuned
tank rcuit of C14, C15, C17-C19, L6, L7 and
L10. Trimmer capacitor (15 n parallet with
padding capac:tor Cl4, perr ‘s the tank circuit
to bhe tuned to peak outpu® the IF frequency.
Three inductors (L6, L7 and L10} form a Tee
equivalent to a RF transformer. Capacitors C17,
C18, and C19 remove unarmonics from the tank
cireutt The overali effect of the double tuned
tank ix to take an output of approximately 2 k
ohms and bring it to the desired output imped-
ance of 50 ohms. The output of the double tuned
tank receives further impedance matching from
the pr pad R15, R34 ard R35. The IF frequency
1s routed to J2 then to RF MIXLR/AMPLIFIER

2-18. Detector-Output 1A1A2
(fig. 6-5)

a. Front panel METER SWITCH S10 will de-
termine if front panel meter M1 indicates either
DEVIATION level or RF level. When St0 s in
the DEV position, J1-2 receives a deviation sig-
nal from J1-10 of the VCXO module This signal
can ve the result of either intermal modulation
{1 kHz), external modulation (10 Hz to 20 kH~)
or digital modulation. To properly calibrate the
meter, the modulation must be from an external
sour.e; thereafter the meter may be used to moni-
tor the sigual leve]l of all types of modulation.

b. In a no signal conditien, a bias of 4.2 volts is
established on Ul-A’s base by the bias network,
R2 and R3. Coil L2 and capacitor C7, both in
the B + supply line, are used for RF decoupling
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and do nc  affect the de bias levels. The deviation §
input sigr. is left on the base of Ul-A through
C4, used for de isolation. Transistor Ul-A and
resistor R4 form an emitter-follower circuit with 23
filtering being by C9. Meter M1 must be able to
dispiay a steady meter indication even at the}
lower limit of the external modulating signal]
(10 Hz}, therefore large values of capacitance |§
are vsed as filters by Ul-A and Ul-B. The sig-|
nal frem the emitter of Ul-A is fe!* on the hase of
Ui-B, ancther emitter follower. Transistor Ul-|
B and resistor B8 form an emitter follower which |
presents a high impedance to the output while
C13 parallels R8 for additional signal filtering.
This signal is sent to J1-13 through R14, a jo-|
tentiometer which may be used to set the drive |
current to meter ML, ‘

e. It may now be noted .hat the meter con-
nected to J1-12 is driven by circuit Ul-C, Ul-D, }
Ri132, R16, R24, R25, €19, and C22. This cir it
is identical to the circuit just described auove.
Varwtions i eircuit output due to tempers-ure §
changes will affect both sides of the meter d-ive
aircutls equally, producing compensations which
wtil maintain meter zero over wide tempera‘ure
changes. The additional ef R26, R27 and C27 ig
the temperature compensation circuit is an addi-
tionn! compensation for leakage current. Test
pounts TP! and TP5 may be used s connection
points for the attachment of an external meter|
when performing module adjustments. Variable)
resistor R7 is the meter zero adjustment w .ch
changes the bias voltage on the base of both Ui-A)
and Ut-C to balance the output of both meter|
drive circuits. Meter zero is adjusted with no
signa, input wh le, R14 is adjusted with a $-kHz|
signal of known amplitude as an input. !

d. RF level is ale; read on the front gwﬂel
meter M1. The RF wput from the RF MIZLR/|
AMI'LIFIER meduie & J2 is coupled through
DC bloacking capacitor C30 to transformer 11
Transformer T1, along with C6, C& and VRI,
form a one pole voltage tuned trackimg ilte
whose function is to filter out all frequencies
other than the selected center frequency. Tuning
voltage, from the channel number resistor stringQ
is present at J1-3. Passing through RF decrupls
ing network L1 and C3 and curreat L *ing
resistor R1, this tuning voltage wifl bias vara:toy
diode VR1. As this tuning voltage is stepped
through its 9 voliages, ranging from 1.28 {d
7.08 volts, the varactor diode VR1I will unndify
the resonant frequency of the filter to producg
9 tuning bands, each approximately 2 BMHz w:



(The ln 5 - limit of the filter is 160.062 MHz and
the —-:per timit s 176.862 MHz with some over-
lapping cf the pands. Range trimming capacitor
C6 pav-iils precise bandpass adjustment to the
enter frequency, This filter performs an addi-
i fur m’tmn of changing the signal from a

phm ouip+* i apedance.

e¢. The £+ ai Ji1-1 receives RF decoupling
tom cwo .errite 2lass bead filters, Z12 and Z183,
and line fiering from Cl. This voltage then is
divid.- 2 by R5 and R6 to become the gate bias
roltaye io gate 2 ‘pin 2) of Ql. Similarly, R3%
and 7.39 orm ancther voltage divider through
gr'l, whicl oroviurs gate bias to gate 1 (pin 3)
hf Q1. Japacitors C11 and C31 are RF bypass
paciiers. Thar pecworks along with Ql, R9
bnd T, [ m a RF amplifier. This RF amplifica-
jon i» r2ex »a'y io compensate for signal losses
which wiil seeiv due tn necessary filtering and
ignai cond .ioning. The -ource resistor for QI
g RO s1.0 o selected in test for a specified cur-
ent range (about 8 to 10 ma) which will give
he correct ..oplifier gain. The signal on pin 3
bf Q1  =nte ') is smplified and applied to the
pad tranct .er 19 which, through L3, is the
. Choke L3 is used for RF decoupl-
’2 .. ©v4 are RF bypass capacitors.
apamtor i r:rmi*;s this amplifier to be tuned
p the -niddiz f the band. Transformer T2
thanges ife imipedince of the signal from approxi-
pately ? ¥ ch-2 to 25 chms. The RF input signal
it J2 was at -0 dhvm level and the output at
3 shouid ue the :ame. In vrder to achieve this,
¢ pad P!1, Ri~ szl?isused.Thismdis
gclected in -t o zive a —10 dbm output at J3
jhich goes o the front panel attenuator

f. The sigral developed by the RF amplifier
. atteruntor and filter string, is also
ed to :n K¥ detzctor. The actual signal rec-
ficatiorn done by CR3 with the additional
poncaw.  wgcd te provide temperature .om-
lbnsation ar« nre~sion control to the signal as
splayed on :nutcr M1.

g. The RF [~xor oy is presented to the june-
bn of CE” cr. . B4” L-rough de blocking capaci-
ir C1S. Rezis.cr R4 15 used as line termination
sistor and T™° ectisies the signal and piaces
# on the i i ; input of operational ampli-
r U2. C2: and CR4 are toth “hot carrier

pdes”” whiet . used because of their efficiency
k2 high frequ-n-.'s The purpose of CR4 is to
ack CR3 w r 2intair temperature stability.
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Capacitors C20, C21, C24, C26 and C29 are RF
bypass capacitors and L6 is used for RF decoupl-
ing. A reference voltage to the noninverting in-
put of U2 (pin 8) is established by the divider
made up of R20, R21, R30, R23, and R19. Re-
sistor R19 is adjusted to set meter zere with no
input signal; R36 in the line between R19's wiper
and U2-3 balances the resistance used in the
negative feedback loop (R34, R35) to maintain
thermal stability of the circuit. The output of
U2-6, the detected and amplified RF signal, is
routed back to the inverting input of U2-2. Re-
sistors R35 and R34 function as a gain control-
ling device. The output of U2-6 now pass through
ferrite beads Z10 and 211, RF decouplers, to
meter M1 (provided meter switch S10 is in the
RF LEVEL position), through M1, back through
two more ferrite bead RF decouplers Z9 and Z8,
and through R29 and R37 te the voltage divider
network of R21 and R30. Resistor T .8 is used
to shunt the meter which has & 100 microamp
movement. Registor R29 is adjustable to aliow
the meter to be calibrated to the POWER SET
mark and R37 provides current limiting even
though R29 is adjusted fully cw. Test points
TP1 and TP2 may be used as connection points
for the attachment of an external meter when
performing module adjustments.

2-19. Loop Filter/VCO 1A1A3
(fig. 6-6)

a. The Loop Filter/VCO consists of a sample-
and-hoid phase detector, a fr- juency detector, an
operational integrator, a voltage controlled oscil-
iator, and two buffers.

b. Coarse frequency controi ieguired to assist
the phase lock circuit when changing channels
or applying power, is supplic. by the frequency
detector. A strobe pulse from the Programable
Divider module is applied to J1-5. This pulse is
segative going and is approximately 250 nsec
wide at the 2-volt level, Capacitor C1 is a de
blocking capacitor and the combination of Rl
and R3 form a divider network providing an off-
set hias voltage i» Ul-C pin 5. The positive
going strobe pulse st Ul-C pin 4 is the input
to inverter stage Ul-D and ma: be monitored
at TP 3. This pulse, after being double inverted
and buffered by gates Ul-A and Ul-B, s applied
to the base of Q1. Transistor Q1 is normally cuf
off but during strobe time it is driver into satura-
tion, discharging C4. At the end of strobe time,
C4 hegins charging through R9 and R&, begin-
ning the monostable cycle of oscillator ¥°2-A,
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U2-B, (4, B8, B9. When C4 has charged to the
threshold volta_e of U2-B pin 8, U2-B pin 10
will go low causing U2-A pin 4 to go high. These
logic corditions remain unchanged until another
strobe pulse . —rives to discharge C4. The duty
eyele of this ..unoatable multivibrator may be
changed Ly variations in the strobe interval time
or by manuzl adjustment of R8 (R8 is an interna!l
adjustment only and iz preset during module
alinement). he monostable multivibrator out-

put at U2-B pin 10 is buffered and inverted by
179 _ Y mnd

wanty ha manitnvad aé TDT7 Thie i ana
W™ GBI LIRGR Y T BIMUEILLULITW AL Ak . BERIT b WD

of the two inputs to the loop filter.

e. The loop filter is an operational integrator
whose functicn 18 to integrate and smooth the
output from the frequency detector aad the
sample-and-hold pha: detector. The loop filter
consists of U3, R16, -R20, and C7-C9. The in-
verting input to the operational integrator (U3-
3) will see the summation of signals from the
frequency detector (through R14 and R18), and
the phase detector (through R15) The higher
the voltage at U3-3, the lower the output will be
st U3-12. Components R17, R19, C7 and C8 are
used as phase compens..tion networks. The non-
mverting input (U3-4) sees a de reference level
through R16 from the divider network R36 and
R37. Capacitors C27, C30 and C32 add filtering
to this bias line for de voltage stability. The
feedback loop and time-constant control for U3
13 C9 and R18. The output of the wor filter
contains small, but detectable spikes at the re-
ference frequency (6.25 kHz) which may be
monitored at TP5. Resistor R21 and capacitor
C10 filter these spikes and provide a smooth VCO
control voltage.

d. The VCO 15 a modified Colpitts oscillator
consisting of Q9, L1, C11-C13, C15, VR2, VRS,
and R26. The junction field effect trangistor (Q9)
provides a high degree of short-term stabalitv.
L1, €15 and varactor diodes VR2 and VR3 com-
prise the tank circuit. ‘The signal from the loop
filter, after passing through isolation resistor R22,
is feit on the anode of varactor diode VR2. The
cathode side of VR2 receives a dec reference bias
from the divider network formed by R40 and
R41. The 7.08 vde tuning vol:age is applied to
J'-6 while this same voltage i divided down to
a 'ower value by the channel sclect switches and
then applied to J1-4 (unine tunit:g steps ranging
from 1.28 vde to 7.02 vdc may be selected). With
both ends of the divider (R40, i.{1) having 7.08
vde as their original source, an, variations in
voltage due to temperature finetnations is equally
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felt by both resistors, the net effect oeing excelll
ent temperature stability of the varactor's bi
voltage. The tuning voitage at J1-4 is felt on
cathode of VR3 through isolation resistor R
while the anode of VR3 reaches ground throu
L1. As the capacitance of either or bath for {
varactors decreases the oscillator frequency i
creases; (onversely, increases in capacitance

owvancn fwarianaw
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e. A typuul example in which the frequ
detector, loop silter, and VCO operate to >
a frequency crror Assume there exists a f¥
quency out of the VCO which is teo bigh, t
result will be that strobe pulses from the
gramable Divider (1A1A5) will occur at shorte
time intervals than they should be This wil}
cause the output of the monostable multivibrato
at U2-B pin 10 to change its duty cycle such
that its off time decreases in relationship to its
on time. After being inverted by UZ-C, the sigy
nal moniiored at TP?7 will show a signal whose
duty cycle has been increased in favor of its low
state. The lower the voltage on the input to U3}
the higher will be its output veltage which causes
the back-bias on VR2 to be decreased. Reducing
the back-h:us on VR2 will cause an increase iy
capacitance which in turn lowers the ocutput o
the VCO to correct for its too-high freguency
output. This same type of corvection will occu
with inputs from the sample-and-hold phase de
tector.

f. Fine tuning frequency control is supplieds
by the sample-and-hold phase detector which con
sists of components Q3-Q5, @7, QR, U2-D, R
R4, R6, R11-R13, CR1, C2, C3, C5, and C6€
The 6.25-kHz reference frequency from the pro
gramable divider is differentiated by C2 and R2
The positive going spike is shunted to B+ h
CR1. Gate U2-D inverts this now narrow puls
and applies it to the base of Q3. Transislor Q3
momentarily saturates once for each cycle of th
reference, discharging C3 for « very sho
period. When Q3 is turned off, €3 will charg
through R4 and R6, producing a positive
ramp voltage which rises from zero to approx
mately 3 volts. This ramp voltage signal can H
conitored at TP2. The ramp cycle is repeats
once for each reference cycle. The strobe puls
at Ul-D pin 12 is inverted and causes Q6 ¢
turn on for approximately 256 nsec. This signs
in turn, will permit the bilateral gate (Q4, Qf
to sample the ramp voltage and charge or di
charge C5 to match the voltage acress C3.
ramp voltage may be either greater or less thg



voltage on C5 at strobe time, the bilateral gate
is needed to permit current to flow in either
direction. Transistors Q7 and Q8 are connected
as a DC amplifier with gain co.!rol (gain of 2)
being set by R11 and R12. This amplifier also
provides a high impedance load to C5. The am-
plified signal is decoupled by C6 and becomes
the second input to the loup filter through R13
and R15.

g. The VCO output is coupled through C17 to
two buffers, one for each output. The operation
¢f both buffers is identical sc only one will be
described. Decoupling capacitor C19 applies the
VCO outnut (local oscillator frequency) to the
base of Q1i which is biased as a class A amplifier
by R29 and R33. Resistor R33 acts as a current
limiter and C24 as a RF bypass. Transformer
T2 is a wideband type which reduces the imped-
ance to the cutput at J3 to about 50 chms for
line matching. Capacitor C23 is for RF decoupl-
ing while C26 is a DC blocking capacitor. The
LO frequency is output to the syn. hesizer/mixer
(1A1A4-J5). This buffer veceives isolation and
RF bypass on its B+ line from L2. The other
buffer stage (Q10, T1, R27, R28, and R32) dif-
fers only in having TP6 availasle to moniter
the LO frequency with isolation supplied by R35.
This buffer outp ts to the RF amplifier/mixer
(1A1A7-J2).

2-20. Synthesizer/Mixer 1A1A4
(fig. 6-7)

a. The Synthesizer/Mixer can be broken down
into six major areas: two mixer stages, two
filter stages, an amplifier stage, and a buffer.

b. Mixer number one is made up of compon-
ents @1, @2, C10, C12, C13, Ci4, CIB, RI-R3,
R5-R11, L4 and Ti. The 90-MHz reference fre-
quency from the Reference Generator is injected
into the mixer at J4 and coupled threugh Ci0 to
the base of QL. The input at J5 is 138.725 MHz
to 154.4625 MH:z from the loop fiter/VCO.
After this signal is attenuated by the pi pad R1,
R2 and R3 (50-chm termination), it is coupled
throurh C13 to the base of Q2. Capacitor C12
couples the output of Q1 into G2 and C14 takes
the Q2 output and couples it intoc Qi. The hias
network for ¢l is made up of R5 and R6 while
R9 is the em™‘ter load resistor; biasing for Q2
is R7 and R8 with R10 the emitter load resistor.
Transistor Q1 and Q2 will both have 90 MHz
and the VCO frequency as signal inputs. Tran-
sistors Q1 and Q2 have their collectors tied to
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each other and develop their output signals across
transformer T1. Inductor L4 and capacitor C18
are used for decoupling and R11 parallel the T1
secondary as a load resistor.

¢. The signal at the primary of transformer
T1 is both the sum and the difference frequencies
resulting from mixing 90 MHz with the VCO
frequency. To obtain only the difference fre-
quency, a 2-pole filter is used (T1, C5, C6, C22,
C24, L5, VR2, VR4, T2, R16 and R17). The
first filter pole is the primary of T1 and com-
ponents C6, C22, and VR2. Resistor R16 supplies
isolation for the tuning voltage input to VR2,
a varactor diode. Capacitor C6 is adjusted for
proper filter tracking. Inductor L5 is for im-
ductive coupling between the two filter poles.
Varactor VR4, and capacitors C5, V24 nnd the
primary T2 make up pole number two. As tuning
voltage is ir~reased from 1.28 volt to 7.08 volts,
the back-bias on VR2 and VR4 is increased caus-
ing their capucitance to decrease, thus tuning
the 2-pole filter to a higher bandpass. The band-
pass of this filter is 1 db Jown from the point
of maximum transmission at 1.9 MFz to 64.6425
MHz and is one of the two inputs to the second
mixer.

d. A cascade amplifier is made up of compon-
ents Ul, L1-L3, C7, C9, C1i, C15, C16, and R4.
The spectrum input from the reference generator
at J2 passes through a high-pass filter C7, C9
and L1 which removes the low frequency spec-
trum energy that would otherwisc saturate Ul
Resistor R4 is the input bias resistor for Ul.
Capacitors C11, C15, C16, C17 are part of the
compensation network needed for correct fre-
quency response. Inductor L3 is a choke used for
RF decoupling.

e. The output of Ul-6 routes to a voltage-
tuned 4-pole filter which reflects only one spec-
trum line and rejects ali others. Each pole is
listed bLelow,

Pole 1. C1, C19, L2, VR1, R13

Pole 2. C2, C21, L6, VR3, R14

Pole 3 C3, C26, L7, VRS, R19

Pole 4. C4, C33, primary of T3, VR6, R20
Capacitor C20 couples poles 1 and 2; C25 couples
poles 2 and 3; C28 couples poles 3 and 4. As
tuning voltage is increased, the frequency select-
ed increases as it did with the two-pole fiter.
The ou*put of this filter (46.875 MHz to 61.875
MHz) is monitored at TP1 and is the second
input of mixer number 2.

/. Tuning voltage from the channel selected
2-25
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switeh resmistor string at J1-4 is butfered by Q3,
212, and R153 with C23 and C27 acting as de-
connling capacitors. This buffered tuning volt-
age 13 appiied simultanecusly to both the 2- and
4-pole fliters.

g. Mixer number two is made up of compon-
ents Q4, Q5, £20-C32, R21-R26, L8 and LY. The
operat-on of this mixer is the same as the opera-
tion of the first mixer (para 2-20b). The input
from the 2-pole filter is monitored at TP2. The
output of the second mixer now goes to ampli-
fier "2 whiech will amplify the difference fre-
quency The output of U2 drives wideband ‘cans-
fo-mer (T4y which changes the impeda: ;e [rom
2 kilo-ohms down to a 50-ohm output at J3.
Capacitors €37, €38 anq C39 are part of the U2
compensation network while C35 and C36 are
used for decoup’ing The output of the second
mixer ranges from 1.85625 MHz to 3.7125 MHz
and s the input to the Programable Divider.

2-21. Programmable Divider
(fig. 6-8)

a. The Programable Divider contains five ma-
Jor sectioms: an amplifier/shaper, a counter, a
monostable multivibrator, a diode m. trix and a
divide-by-three counter.

b The Synthesizer/Mixer routes a frequency
of 185625 MHz to 3.7125 MHz, depending
upon the channel selected, to J3. Transformer
T1 transforms the 50-ohm: aput to about 200-
ohm output. This signal is then coupled through
C3 to the input of amplifier US. Resistor R6 is
the input balancing resistor and C4 provides AC
ground to the mput. The output of U3 receives
pullup assistance from R9 and is then coup.ed
through C6 to the base of Q1. Diode CR5 removes
negative going excursions from the input by
shunting them to ground. Additional amplifica-
tion and shaping ts done by Q1 with R16 being
its collector load resistor. The input signal has
now been given faster rise and all times suitable
for use by the counters and 1s viewed at TP1.

¢ The counter, or programable divider section,
consists of components Ul, U5, U7, CR1-CR4,
CR6, CR7, C9, R7, R8, R12-R15, R18 and R19.
The counter elements U1, U5, and UT are binary-
coded-decimal counter/storage elements that are
wired in biquinary mode. The counting operation
is performed on the falling (negative-going) edge
of the input clock pulse. By using the front panel
channel select switches, the counter stages may be
programed to divide by any number from 296 to
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595. Each clock pulse at U7 pin 12 will elock U7
one additional count every two words. Pin 2 of
U7 will go low on the next count and advance
U5 one count. Ten clock pulses are required to ad-
vance U7 one combplete count cycle and one-
hundred -ounts are therefore needed to advance
US one complete count cycle. Every two words
U5 pin 2 goes low, Ul is advanced one count.
Integrated circuit Ul is the hundreds count, YJ5
the tens counter, and U7 the units counter. Diodes
CR1-CR4, CR6 and CR7 determine the maximum
count of these counters by anding together various
count stages and permitting a strobe pulse to be
generated which preset the counters. CR1 takes
the 4-bit output of Ul and ands it with the 1-bit,
making a count of 500; this information is
anded with the 8-bit (CR2) and the 2-bit (CR4)
from U5, the tens counter, which new gives an
anded signal for the count 590; the units counter,
U7 takes the 4-bit (CR6) and the 1-bit (CRT}
and adds this count giving an output at the count
of 595. Capacitor C9 parallels CR7 to speed up
the last count output by bypassing CR7. When
the above-mentioned outputs are all high, a strobe
start pulse is generated. When the strobe pulse
is at the 0 logic level, the information on the‘
preset gates is transferred to the outputs, remov-
ing the strobe start pulse. The next clock to arrive
at U7 pin 12 will, again, begin the count sequence.
Resistors R7, R8, R12-R15, R18 and R19 are
pullup resistors which hold their respective im-
puts high until a 0 locic level is applied externally
from the channel select switches.

d. When the maximum count has been reached
by the Programable Divider a logic I signal is
coupled through speedup capacitor C7 to the base
of Q2. Components Q3, Q4, CR11, CR12, R22,
R24, R27 and C8 form a monostable multivibra-
tor. The positive signal on the base of Q2 causes
it to conduct and place a low signal, through R24,
on the base of Q4. Transistor @1 conducts and
applies a high on the base of Q3 which turns on,
applying a low through R22 and R24 to the base
of Q4 causing a latch condition. This condition
will remain until C8 charges up through R25 and
R26 and causes Q3 to turn off, (approximately 220
nsec). This has generated a negative going strobe
pulse which will permit the Programable Divider
to preset inhut data to the outputs.

e. The diode matrices U2, U3 and U4, consist
of three individual diode matrices with some of
their internal fusible links, intensionally blown
out (see figure 6-8). If any one of the input lines
(pins 2, 3, 4, 5, 6, 9, 10, 11, 12, 13) has a logic
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zero applied from the front pane! select switches, '

an appropriate cutput line (pin 7 or 8) will go
low. This becomes an input to the programable
divider. Resistors R3-R5, R10, R11 and R17 are
output pullup resistors.

f. The divide-by-three counter is made up of
components U8, CR9, CR10 and R23. A freguency
of 18.75 kHz at J2, which originated at the Re-
ference Generator module, is applied to the clock
inputs of both YJ8A and U8BB. On the rising edge
of the clock puise, the logic level present on the

~ data line is transterred to the Q output, with Q

reflecting the cpposite logic condition. The use

! of CRY and CR10 causes the output states of

UBA and U8B to be repeated with every third
clock pulse in, so USB pin 13 represents 6.25 kHz.
This is routed from J2-8 to the loop fiiter

2-22. Mode Control | 1A1A6

(fig. 6-9)

a. Mode Control | module receives informa.
tion from the front panel MODE switch (S7)
which 15 inverted by the four gates of U2 and
then used to control certain timing functions.
REP-A (J1-4), REP-M (J1-15), SEQ-A (J1-
5), and SEQ-M (J1-6) are applied to gates U2D,
U2B, U2A and U2C respectively. With one leg
of each of these gates groundcd the gates act as
inverters. When a switch position is selected a
logic one is piaced on the input to the gate; when
a gate is not selected, pulldown resistor R1-R4,
will maintain 2 low on the input to its gate.
The output of the selected gate is logic zero
while all the other outputs are logic ones. The
four gates of 1'8 receives si called SEQ-M,
REP-M, REP-A and SEQ-A as well as having
a common leg of all four gates tied together.
Should any of the four inputs to UlB (Audio
Gate J1-20, M Mode Inhibit J1-10, Burst Gen-
erator Gate J1-22 or Activate Synchronizer Ji-
16) be in a logic one condition, an inhibit signa!
is present. These signals are gated by UlIB and
inverted by U5D, placing logic one on the com-
mon line to U8 when this inhibit condition is
present. Under an inhibit condition, all the out-
puts of U8 are logic zero; when the inhibit is not
present, the gate selected will have its output
logic one. The signal Activate Synchronizer is
normally logic one, but when ti.e START button
(S11) is pressed a negative going pulse is seen at
UiB-9; this in turn will gate on the selected
mode for the duratior of the pulse (833 .s).
Should either of the manual! modes have been
selected, UiA-1 will generate a negative going
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pulse which will become the Load signal (TP2)
to Mode Contre! II. In addition, either of the
modes will, when the START butten (811) is
pressed, cause a negative pulse at Ul0A-3 and,
after being inverted by U10B, this positive pulse
is the signal Dump M (TP1) to Mode Control II.

b. Tle same switch information, as presented
to tne four gates of U2 will be NOR’d together
by U3A. The resuitant output signal from U3A-1
is utilized by the reset synchronizer circuit (fig.
2-22 and 2-23). The purpose of the reset syn-
chroqizer is to generate a reset pulse synchron-
ous with a 600-Hz signal (2 x fast) wheneve.
a mode change is made. This pulse will also have
a duration equal to one half of the 660 Hz input
{833 us). If no logic zero signal is present at the
Repelstive Selector Inhibit input (J1-23), a mode
change through SEQ-A, SEQ-M, REP-A or
REP-M will produce a positive pulse at USA-1
(in between switch positions). Consider the se-
quence of events eoncerned with pulse 1 on Tim-
ing Diagram (fig. 2-22) and Reset Synchroniz.r
schematic (fig. 2-23). This pulse at point D will
cruse flip-flop UTA/U7D o latch with point G
: . a logic zero. At this time, point E is already
logic zero, so point H will go to logic one. This
logic one will hold point K to logic zero and
cause point I to logic zero. When pulse D returns
tc logic zero state, all three inputs to U4A (C,
D, 1) will be logic zero causing point J to go to
logic one. This moves point F to logic zero, point
B is now logic one and no further action takes
place. When point B does go to logic zero, the
output of flip-flop UTB/UTC, point E, will go to
logic one. This logic one moves point H to logic
zero and, with point F already logic zero, point
K will go to logic one and point L to logic zero.
When point H went to logic zero, point 1 was
forced to logic one, blocking any further inputs
to gate U4A. When point B again changes state
to the logic one condition, point E will go to logic
zero and with point J now logic zero, the output
of U7B point F changes to a logic one state, This
logic one causes point K to go to logic zero and
point L to go to legic oue, producing the syn-
chronous reset pulse,

¢. The reset pulse is applied to the common
line to all four gates of 1J6 which NOR the mode
inputs and the reset pulse. All the outputs of 176
are NOR'd by U3B and inverted by U%A. ©
positive going reset pulse is now present «« « 153
13, which has two additional inputs One of (he
inputs, U4B-11, is a positive-going (833 ,s) pulse
from the START (S11) hutton if the SEQ-A
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Figure 2-22. Reset synchronizer timing diagram.

mede is selected. The other input U4B-12 is the
POWER ON reset pulse at J1-19. Any of the
three inputs will cause U4B-10 to generate a
negative-going pulse which is inverted by USD
and then applied to U9B-5, output J1-21 (burst
generator reset), and U12C-8. U9B will NOR this
reset/start pulse with the end of cycie reset signal
frorr Encoder II Inverter USB inverts this nega-
tive-going pulse and the subsequent positive pulse
is a reset to flip-flops Ul4A and U14B (TP3) and
the output signai to J1-13 (reset). A reset signal

at power turn-on, mcde change, end of cycle, and
sequence initiate has been generated.

d. The positive going reset/start pulse at Ul2C
pin 9 becomes a negative going pulse at U12C-10
which is inverted by U12D to become a reset to
flop-flips, U11A and U11B. This places Ul11A-2
at iogic one. When a SEQ-A Initiate puise arrives
from Encoder II module (J1-26) it clocks UllA
causing Ul1A-1 to go to logic one; at the positive-
going edge of the 300-Hz signal, fast (Ji-iT},
U11B will clock this logic one to its output Ul1B-
13. This logic one forces Ul2A-3 to logic zerc
and this signal is then inverter by UlI2A to he-
come a logic one at U12C-9, the other input to
the reset NOR gate U12C. This signal will reset
U11A and Ul1B. When the positive edge of the
signal 2 x fast (J1-11) arrives at UI2B-6, the
output U12B-4 will go to logic zere. Since ULLB
has already been reset both U12A-1 and UI2A-2
are now at logic zero, forcing UIZA-3 to logic
one. This has reset the system described and also
generated a positive-going cleck pulse to Ul4B-
11 which is synchronous to the 300-Hz input.

e. The clock pulse to U14B-11 causes Ul4B-12
to go to logic zero; when the negative going
signal End Word (J1-14) arrives at U15B-5,
the output U15B-4 goes to logic one. This causes
U13D-11 to gu to logic zero, U13C-10 to go to
logic one, and Ul1A-1 to generate a negative going

pulse at TP2. U13C-10 also moves UI3B4
to go to logic zero and this pulse is inverted by
US5A to become a positive pulse at J1-7 (Dump to
Moade Control II). This pulse is viewed at TP4.
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Figure 2-23. Reset synchronizer schematic.



f- Had the MODE select switch (S7) been in
REP-A, START button (S11) would have
caused a elock pulse to be generated and applied
to both Ul4A-3 and U15D-13. This would cause
U15D to go to logic one and make both a Toad
«TP2) pulse and 2 Dump (TP4) pulse. The pulse
to U14A-3 would have made U14A-2 logic zero
and enabled U15A so that the arrival of an End
Word pulse (J1-14) would again generate a Load
and Dump pulse. The two output pulses will con-
tinue indefinitely until a reset to Ul4A is gen-
erated as deseribed earlier.

2-23. RF Mixer/Amplifier 1A1A7
(fig. 6-10).

a. The RF Mixer/Amplifier module contains
one gain contro] attenuator, one balanced mixer,
and two RF amplifiers.

b. The local oscillator frequency (LO) frem
the Loop Filter/VCO module is injected into a
50-ohm termination p/ pad (RI-R3) at J2. The
two pi pads (Ki-R3) and (R4-R6) provide ter-
mination and signal attenuation to the LO fre-
quency (approx‘mately 139 MHz to 154 MHz).
The signal is coupled through C9 to gain control
operational amplifier Ul. A voltage divider, R33-
R35, allows the gain of Ul to be varied by chang-
ing the setting of R34. This bias voltage is moni-
tored at TP2. Capacitors C8 and Ci06-Ci3 are
bypass capacitors; L5 and R25 are for decoupl-
:ng. The output of Ul drives the voltage tuned

uk, consisting of T1, C15, C:6, and VRI1. As
the tuning voltage (J1-3) is increased, the back-
bias on varactor diode VR1 increases causing
its capacitance to decrease. This tunes the tank
to 2 higher resonant frequency. Capacitor Ci5
provides 2 manual tracking adjustment to the
tank circuit. Resistor R14 is a current limiting
resistor and C22 is for decoupling.

¢. The balanced mixer U2 has two input sig-
nals, the LO frequency couplad by T1 and the IF
frequency (21.4 MHz) from the VCXO module.
The IF frequency from VCXO at J3 passes
through the 10 db impedance matching pad (R7-
R9) and is coupled through T2 to one input of the
mixer U2. Transformer T2 and C44 form a tank
with its resenant frequency tumed fo 21.4 MHz.
The center tap of this transformer is biased above
ground by the voltage divider R12 and R13. Re-
sistors R10 and R11, with temperature compensa-
tion diode CR2, form a wvoltage divider to bias
the LO frequency input to UZ. Mixer U2 then
outputs to T3 with the mixed LO and IF fre-
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quencies. Capacitors C20, C21, and CI8 are by-
pass capacitors; L6 is used for decoupling.

d. The secondary of TS with C24, C27 and VRS
form a voltage tuned tank whose resonance is
tuned to the product of the sum of the LO and
Ii* frequencies (appr ximately 160 MHz to 175
MHz). This frequency is known as the RF fre-
quency. Tuning voltage is applied through current
limiting resistor R16 to varactor diode VRS
permitting the tank circuit to track properly
through the nine tuning steps. Capacitor C24
allows this tank circuit to be correctly tracked.
The two RF amplifiers are identical, so only one
is described here. The RF frequency from the
tank circuit is applied to gate 1 pin 3 of Ql. Gate
2 pin 2 of Q1 is biased through limiting resistor
RI7 by the front panel LEVEL SET control
R3. The B+ voltage is supplied to this control
through R28. The variable output voltage passes
through the decoupling network L1 and C3 back
to gate 2 of Q2. This change of bias modifies the
gain of the wmplifier with the bias for gate 1 be-
ing derived from the voltage divider R29 and
R30. Capacitors C1, C30, C26, C2 and C33 are
bypass capacitors. Source bias for Q! somes from
voltage divider R18 and R12. The output of Q1
pin 1 drives the input to T4 which is part of a
voltage tuned tank; T4, C32, C34 and VR5. This
tank circuit operates the same as those previously
described.

e. The output of the second RF amplifier (Q2)
is coupled through T5 into 50-ohm pi pad (R37-
R39), the output at J4 then going to the Detector-
QOutput module.

j. The tuning voltage applied to each of the
voltage tuned tanks is decoupled between stages
by networks L7/C28, L9/C35, L12/C38. The +10
vde line (J1-1) uses C25 and C39 for both low and
high frequency filtering.

2-24. Mode Control Il 1A1A8
(fig. 6-11).

a. Mode Control 11 module will generate the
message recycle time de.ay, insert parity, form
the Transmit Gate signal, and produce a sync
pulse. Common to these functions is the Reset
signal at J1-2C which is a pesitive going pulse
originating from Mode Control 1. This pulse is
applied t0 the system at mode change, power ap-
plieation, or end-of-cycle.

b. Parity insertion flip-flops, U3A and U3B,
receive this reset signal through U4A and invert-
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er U4R. This reset is generated when the end
parity check pulse at Ji-7 is present. When U3SA
is reset, UBA-2 is a logic one, blocking clock
pulses to USE; U3SB-12 is also log.c one which
prevents U6A from passing any information pre-
sented to USA-L. When the start parity check
pe'se (Ji1-6) from the Word Length Generator
14149) clocks U3A-3 the Q output will go to
logie zero, emabling U4C to pass the negative-
going signal from U4D-11. Gate U4D is an in-
verter for the positive signal called Parity Clock
(J1-2y fre « the Shift Register. The positive
pulse at U3SB-11 will now clock USB-12 to logic
zero, enabling gate UGA. At the start of the 12th
bit in the Shift Register a signui, parity insertion
(J1-8) is felt on USD-12. This pocitive pulse is
inverted by USD and NOR'd by U6A producing
a positive-going signal at U6D-12. The negative-
going pulse from USD-11 is NOR'd with the
sigma’ gated clock (J1-27) from the Word Length
Generator and forms a pesitive pulse at Ji-4
{parity gate to the shift register) At the end
of the 18th shift of the shift register, the signal
end parity check (J1-7) will cause a reset to the
parity flip-flops, USA and U3B, which will re-
move the parity gate signal (J1-4, TP2). The
gated clock signal (J1-27) may be generated
from either fast or slow clocks, so the parity
gate pulse may be either 3.3 msec or 833 us wide.

¢. A megsage recycle time delay is needed to
prevent command overlap, eliminate effects of
switch bounce and provide adequate reception
time by the Radio Frequency Monitor Set AN/
USQ-46A. The reset pulse at J1-20 will drive
UTC-10 to logic zero, UTB—4 to logic one, and
cause the reset of UlA and Ul0. When UIA 13
reset pin 2 is a logic one, blocking clocks to U10.
The clock pulse to Ul A-3 may be generated from
several inputs. If either the SEQ-M mode (logic
one at J1-18) or the REP-M mode is selected,
while not a message type 3 (J1-22) U2A-8
will be a logic zero. This will permit the negative-
going pulse End Word (J1-28) to be gated
through U2D-11 to pulse high. NOR’d, along with
this signal, is the positve pulse Dump from Mode
Coatrol I (J1-14). Either of these twe signals
will cause U2C-10 to pulse low and this pulse
will be inverted by U2B to clock UlA. The Q out-
put of UlA, pin 2, will then go to logic zero
enabling U6C to pass the signal called Slow (J1-
21, 75 Hz square wave). At the negative-going
edge of the clock pulse on U10-1, the binary
counter Ul0Q will advance one count. The four
gates UlISA, U13B, U13C and UISD are used
2-30

to select two count outputs, 40 and 80 eounts.
Gate U12A will NOR the count of 80 with the
auto/manual select liue, while U12C will NOR
the count of 40 with the auto/manual select line.
To determine which count is to be used, examine
the inputs at J1-11 and J1-12. If either SEQ-A
(J1-12) or REP-A (J1-11) is logic one, we are
in the automatic mode. A logic one at the input

to USD will cause Ul12A-5 to be logic zevo and,
because of U12B’s inversion, U12C-12 to be logie
one. Gate UI2A is now enabled (count &0) im
the auto mode; conversely, in the masual mode
UI2C (count 40) would be selected. Since the
clock rate is 75 Hz, a count of 10 iz equal to 530
msec while a count of 80 equals ! 06 second. The
positive-going pulse at one of the inputs to USC
will become a negative pulse to the input of in-
verter USB. The pesitive pulse from USB-4 will
latch flip-flops Ul1A and UL1D with Ukt A-3 low.
The flip-flop will remain in this state wntil ’GM
next positive edge of Z x Fast at J1-18 cau
it to reset. This will permit a negative pulse at
TP1 of controlled length without regard to the |
duration of the input pulse. This signal at TPl |
is inverted by UTD and a positive pulse is present }
at UTC. This pulse, through U8B, causes the |
counter flip-flops UlA and UL0 to be reset to
their original condition. A delayed reset pulse |
has been generated whose delay is variable im
accordance with the mode selected. In the auto- |
matic mode, USA will be logic zero which allows |
the negative-going delayed reset pulse at USA-1 |
to be gated through. This positive pulse at U11C- |
9 drives Ul1C-10 to logic zero and after the |
pulse is inverted by Ul1lB the positive pulse now |
clocks both Ul5B and Ul5A. Flip-flops UlS5A
and U1I5B had been reset prior to this pulse by
the common reset from J1-20. Gates U%A and |
USD have their output pulse low and inverters |
U9B and U9IC wonld output positive pulses to |
U15A and U15B respectively. When Ul5B=11 was |
clocked by the delayed reset pulse, the Q output of |
of pin 12 goes to logic zero, enabling Ul4B to |
pass the signal Slow (J1-21). When Ul4B-6 went |
to logic zero the output Ul4B-4 went to logic |
one, causing flip-flop Ul4A and Ul4D to latch 4
with Ul4A-3 low. The flip-flop Ul4A and Ui4D
will remain in this state until the next positive |
transition of 2 x Fast (J1-18) which will reset |
it. This makes a negative going pulse 1.67 msec §
wide at Ul4C which is inverted and applied to
U9D-12. This will, through U2D and USC, rezet Y
U15B. The output of U14C is utilized as the sig- |
nal Dump Register to the Word Length Gen- |
erator. Flip-flop U15 has been preset by the com-




mon peset from J1-20 and eam be reset by the
end word signal at J1-24. Either of the positive
reset pulses causes UDA-3 to pulse low and U9B
to pulse high, thereby resetting data gate UIB
and producing the signal Data Gate Reset (Ji-
) 28) to the shift register. When U154 is clocked,
the Q output at nin 1 goes to logic one, remaining
in this state until a reset is gencrated by the
End Word signal (J1-24). The ovfput of Ul5A
is called TC (transmit) Gate to Mode Control 1L
This sigmnal, as wel! as Dump Register (J1-17),
occur 1.06 second after activation of the START
button when in the avtomatic meode.

d. The operation of the previously described
circuits is similar in the manual mode, however
some differences may be noted. Assume that the
mode has just been switched from REP-A to
REP-M. This generates the common Resel sig-
nal at J1-20. Flip-flop ULA wll bave pin 2 at
logic one causing UTA-3 to be logic zero. At
thiz time, Transmit Inhibit from the Word
Length Generator at J1-26 would be logic zero
making U5A-3 logic one and USB-4 logic zere.
This signal - called Manual Mode Inhibit to Mode
Control I from J1-16. In the high logic state
the manual mode is inkibited and actuations of
the START button have no effect. With Manual
Mode Inhibit (J1-16) in the low state, the
START button may be activated which simultane-
ously generates Dump M (J1-15) and Dump
(J1-14), both from Mode Control 1. Dump M
(J1-15) is a positive pulse applied to UNIC-8
which, through U11B, clocks Ul5A and Ul5B.
* ‘This, as described previously, forms both a TX
Gate (J1-10) and - Dump Deyister (J1-1T)
signal. The signa! Dump (J1-14), through U2C
and U2B. clocks UlA forcing pin 2 o go to
logic zern. This logic zero is applied to UTA-2,
as is the logic zcro from UZ24-3 (when in the
manual mode). Gate UTA-3 goes (o logic one,
U5A-3 goes to logic zero, and USB-4 goes o
logic one causing a Manual Mode Inhibit (Ji-
. 16) sigmal. The next activation of the START

switch will be inhibited urcil the recycle delay
. generator Ul0 has reached a count of 40 (se-
lected by U12-C when in manuel mode) which
is a time delay of 530 nsec. We may now state;
that when in a manual mode, which is not a type
3 message, if a2 reset has been generated at
J1-20, activation of the start button will produce
an immediate transmit signal; subsequent ach-
vations must wait for the 530 nsec delay to elopse.

e. The output of Ui54-1, TX Gate, is eoupled
through C5 to the base of Q1. Transistor Q1 is

T™M 11-6625-2578-34

an emitter follower with the signal ea'led Syne
(31-29) being routed to the Front Panel Assem.
Lly. This signal i= used to SYNC external test
equipment at the start of the tran:mit gate.
Diode CR1 shunts the negative going spikes to
ground to prevent damage to Q1.

. Flip-fiop UlB is a delay device for the Toad
signal from Mode Control I at J1-25. The Load
pulse is a negative going pulse which will cloek
UiB on the rising, or trailing edge of the signal.
The next positive going edge of 2 x siow (150
Hz) at J1-19 will reset UIB and restore it for
the next Load pulse. The output of UlB-13 is a
positive-going pulse at J1-5, Load Delay to the
Shift Register while UlB-12 is a negative pulse
called Toad Delay (J1-3), also going to the Shift

2-25. Word Length Generator 1A1A9
(fig. 6-12).

a. The Word Length Generator contains a syn-
chronizing circuit whose purpose is to produce
a pulse at J1-17 (Act Syn), which is synchro-
nous to all system clocks. This circuit consists
of U2D, USB, USC and Ul2A threugh UsD,
Operation of the synchronizer is the same as
the circuit described in paragraph 2-22b. Sig-
nals from the front panel START hutton (Sil)
are applied to Ji-26 (Activate Switch) and
J1-33 (Activate Switch) which become inputs
to the flip-flop U2B and U2C. This flip-flop eli-
minates the effects of switch bounce. Normnal
condition on the START switch (S11) applies
a logic zero o U2C-8 and a logic one to UZB-5
and since the START svitch (811) can supply
only a ogic one gignal, R4 and R6 are pulldown
resistors, when a line is open from the switch
S11. When the START bhutton (S11) is pressed,
U2C-8 goes to logic one and TU2B-5 goes to
logic zero causing the flip-flop to latch U2R-4 at
a logic one. This condition remains until the
START button is releascd. The logic one at U2B-
4 becomes the input signal to the synchronizer
which produces a negative.going 6.67 msec
pulse ai Ui8B-12. Circuit Ul8B_ receives three
clock inputs: 2 x Fast (J1-11), 2 » Slow (J1-
31), and Fast (J1-32). To reduce the width of
the pulse at Ui8B-12, it is NOR'd with clocks to
produce an 833 usec wide positive pulse at out-
put U18B-13 (fig. 2-24)._This pulse is inveit-
ed by U4D to become the Act Syn puise at J1-17
({0 Mode Control I).

b. The reset pulse generator consists of compo-
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Figure 2-24. Clock timing diagram.

nemts VR, B8, C2 and UlD. When power s
firet applied to the systems both ULlD-12 and
UiD-13 are logie zero, causing the output to go
to logic one. Varactor VREI reduces the value of
e voltage applied to BC network K8 and C% to
set the charge time of C2 to about 50 maec.
When the voltage at C2 reaches the gate voltage
of UiD-1Z the output will go to logic zere,
removing the reset signal called PWR ON RE-
SET (51-18).

e. The word length detector will count and
decode system clocks according to the message
type and keying rate selected, and generate P -
ity Timing sulses and an End Word pulse. Key-
ing rate informatior, in the form of signals
called FEK 8 (J1-24) and FSK F (J1-25), are
NOR’d along with two system clocks Slow (J1-
86y and Fast (J1--35). When the selected keying
rate gate signal woes to logic zero, its associated
ciock is gated through either UlA or UIB and
NORd by 11C, whose output i3 2 continuous T5-
Hz or 300-Hz clock train. When a pesitive going
Dump Register pulse (J1-10) arrives from Mode
Contee! [T, Bip-flop USA will be clocked. Chip
UBA b+l previously been reset by the End of
Word pulse, the next cloek will cause UBA-1 to go
to logic one and USA-2 to go to logic zero. Gate
US4-1 becomes the X-Mit Inhibit signal (J1-18)
to Mode Control I while USA-2, now at logic zero,
enables U4CT to pass the clock train on pin 9
of U4C. The output of U4C-10 is the sipgral
Gated Clock (J1-4) and becomes inverted by
U24 which clocks UL0. Component UL0 had been
reget prior to this time by Dump Register signal
(J1-10) which initiated the Gated Clock se-
quence. See figure 2-25 for a timing diagram of
the meseage length decoder. Component Ul0 is a
T-stage binary counter whose first five outputs
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are presented in their true and nol-true states |
te the decoder pates of UlBA, U1SB, Ul4A and |
Ul4B. Cates UllA through UIID and USC |
invert the true signals to not-true signals used |
by the decoder gstes. Deccding provided by U- |
!MW&WW«WWWM

wide, during the 12th clock which is start perity X
check (J1-6) to Maode Control II. The cutput of B
U13B is invertec by ULSA and NOR'd by UlsD B

2* to form a positive pulse during the 17th bit, 3
one clock wide, called Insert Parity (J1-8) b B
Mode Control 1l The signal from Ul44 is ine |
verted by U168 acd NOR'd with 2* by UlT4 to |
form the signal Eand Parity Cheek (J1-T) %o
Mode Control 11, which begma with the 19th bhit 3
and ends with the 20th bit. It iz soled, thst |
parity is checked only on the messsge bits of
an 18 bit word and that sdditional bits sceors-
panying a 24-bit word are not checksd for parity.

d. Meussage types 24 and 28 are 24 bLity long
and message types ! and 3 ore 12 bits lomg. If |
either & 2A or 3B mesange is selected, one of |
the inputs to UTA will go to logic oce causing
UTA-3 to go to logie zere. [his legic rero is
inverted by UTD placing UITC-9 at logic one J
and blocking the deeode 18 line. The logic m
from UTA-3 goes to USA which is then enshilse
UsA NOR's the inverted information from U"Mw
B-13 along with 2° froms USC-10 to provide a
positive going pulse al the end of the C4th clock.
This pulse is inverted by UVTD (INT7D-12 is
now logic zere) and again inverted by UIEA 1o
generate a positive pulse to the end word flip.
flop Ul6B and UL6C. This positive imputl at
Ui68-5 latches the flip-flop with Ul6B-4 to logic
zero; this condition remaining untll s resel -
provided by 2 x Fast at Ul6C-8. A negative
has been genersted at Ji-15 called Eind
and an inverted pulse (Inverted by ULED) mﬁ-—
led end word at J1-16. The signal Bnd Word
(TP2) returns to gates USA and U4A; these
gates, through inverters UISB and U4B, cause
th’&‘ reget 0‘? UB@ M!d MR YL y« m
counter/decoder system has been resiored to the |
conditions existing befare the Durnp Register |
signal (J1-10}. 4

¢. Message type 3 is an 18 bit word followsd
by a 20.5-sec audic burst if in the REP M Mode
[f 2 message type 3 iz selected, J1-21 snd J1-22 |
will both be logic zero causing UTA-3 to go to §
logic one, selecting the gating necessary to pro-
vide anr Ernd Word pulse at the end of the 18th
clock. At the same time J1-23 (3} would be logic
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Figure 2-25. 24-bit word timing diagram.

one cassing UTB-4 % go o logic zere and en-
abling USC-il. REP M, if selected, will place
& logic zero on J1-34 ensbling USC-12 and UT-
C-9. UTC-10 would be logic zero, this being the
gigne! 3 REP M st J14 (to Mode Control II).

{J1-15)..t0 M %B F%zp-&m U&B hm bew
resel prior to thiz time bv the signsl Audio Gate
Reset (J1-28) from Encoder I so the clock pulse
will cause U8B-13 to go to logic one and U3SB-
mwmmmm.wmwwmawcm
Reaet sigmal srrives, 205 sec lster, USB will
sgain be resel and the pulses Audio Gate (J1-
26) and Audio Gate (J1-23) will have been
gensrated. Components UBA and USB are no
longer functional in this mode due io design modi-
fications.
2-26. Reference Generator 1A1A10
(fig. 6-13).

a. The Reference Generator recsives a fre-

quency of 3.75 MHz from the TCXO at J2. The

3.75 MHz clocks U1 on each negative-going slope
and, with all J and K inputs wired to B+, Ul
then divides its input by 2. The Q output (1875
MHz) of Ul at pin 11 is coupled through C8
to the emitter of transistor Q1. Transistor Q1
is a blocking oscillator consisting of components
Q1, T1, R5, R8, Ci3 and C5. As QI is turned
on by the input signal, curremt is drawn
through the A/B coils of T! which induce a posi-
tive feedback signal into the C/D coils. This
signal is coup'ed through C5 to the base of Ql,
driving it quickly into saturation. Capacitors
C13 and C22 are bypass capacitors, CR1 and CR2
provide transient protection. The output of the
oscillator (TP4) is 2 very narrow pulse, rich in
harmonic frequencies (spectrum). This output is
injected into the 50-ohm impedance matching gt
pad made up of B3, R6 and R25, with R6 selected
so that all spurs fall between the —30 dbm and
~35 dbm levels. The spectrum output then con-
nects to the Synthesizer/Mixer.

b. The Q output of Ul at pin 12 (1.875 MHz)
2-33
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s coupled through €9 and C10 to the bases of
@2 and Q3 respectively. Resistors R9, R10 and
Ril complete the circuit which is connected as a
totern pole level translator. When the output of
U1-12 goes to logic one {+5V}) Q3 is pulsed on,
placing TP3 at ground; when Ul-12 goes to
icgic zere @2 will be pulsed on, causing TP3
to go high (7.2V). The level translator satisfies
the input requirements of U2, U3 and U4A. Com-
ponents U2, U3 and U4A are connected ~s a John-
son decade counter ; this configuration requires ten
clock inputs before the counter returns to its
original or starting state. With each positive tran-
sition of the clock kine the level present on the D
irput will be transferrved to its associated @ output.
When U24-1 and U2B-12 go to logic one, the
anodes of CR3 and CR4 will be pulled high
through R17, causing U3 and U4A to be reset.
When power s first applied or interrupted, the
decade counter may be in any logic state, but
during the first eyele, a reset will be generated
to introduce the proper logic levels to the system.
Capacitor Cl4 is a speedup capacitor; diodes
CR35 and CR6 provide protection against negative
spikes. The output of U4A at pin 2 (divide by
16) drives a second divide by 10 stage (U4B,
U5 and U6). This stage operates in the same
manner as the first divide by 10 counter with
the sum of the two division factors now equaling
106, The wmput of 1.875 MHz (TP3) has been
divided by 100 to become 1.875 kHz Reference
Output.

e. The 3.75 MHz signal (monitored at TF2)
1s coupled into a double tuned bandpass filter
made up of components C3, C4, C29, C30, C32,
C33, L2 and L3. The first #1d second poles are
coupled by C11, with the output being tuned to
the 4th harmonic of the input (15 MHz). The
15 MHz signal is coupled through C15 mto a 6
times multiplier consisting of components Q4,
Q5, T2, the secondary of T3, R12-R16, RIS,
R24, R26 and C34. Capacitors C17-C21 are by-
pass capacitors. Resistor Ri2 and R13 provide
the bias for Q4, while R15 and R16 do the same
for Q5. The signal developed by Q4 is transformey
coupled to the base of Q5, Q5’s output is coupled
through T3 into a 2-pole filter which will select
the 90-MHz frequency for an output. The first
pole filter consists of T3's primary and C2: the
second pole consists of L7 and Cl. Capacitor
C24 couples the 2 poles while the output (moni-
tored at TP1) is coupled through C26 to a 50-
ohm impedance matching Tee pad, R21-R23. The
90-MHz output routes to the Synthesizer/Mixer
from J3.
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d. Chokes L1, L4-1.6, and L8 are used to de-
couple the B+ lines in each of the various cir-
cuits just described. Capacitors €25 and C28 are
filters for the 5 vde and 7.2 vde lines respectively.

2-27. Mode Control Il 1A1A11
(fig. 6-14).

. The Mode Control IIl module receives a
600-Hz clock (2 x Fast) at J1-2, which origi-
nated in the Encoder 1l module. When power is
first applied, a positive-going pulse is felt at J1-&
which resets U3 and U2B to the proper conditions
needed to maintain correct clock relationship
from these flip-flops. The 600-Hz signal is the
clock for Rip-flop USA which divides by 2, and
whose Q and @ outputs are Fast (J1-4, 300 Hz)
and Fast (J1-8, 300 Hz) respectively. The Fast
clock also clocks U3B whose @ output is called
Zx Slow (J1-7,7T50 Hz). The Q output of USB
pin 13, clocks another fip-flop, UZB, which di-
vides the frequency by two to produce Slow (75
Hz) at J1-3 and Slow ( z} at Ji-6. These
clocks are used throughout the system to main-
tain correct time sequences.

b. The clock 2 x Fast (J1-2) is inverted by
ULD to become za clock for flip-flop UZA. The
signal Burst Generator Gate is present at J1-13
as a positive going signal from the Encoder II
module. When this signal is logwe zero (Burst
Generator Gate not present) ULC imverts this
logic zero and presents a logic one level to the
reset of U2A, pin 4, and this causes U2A-1 to
be logic zero. When the Burst Generator Gate
goes to logic one, the reset (U24-4) is removed
and the next negative transition of 2 x Fast (Ji-
2) is removed and the next negative tramsition
of 2 x Fast (J1-2) is inverted by UID to clock
this data through U2A-1. The output at J1-i4
18 the Burst Generator Gate delay to Mode Con-
trol 1. When the Burst Generator Gate (J1-13)
goes to logic zero, an immediate reset iy gen-
erated to U2A returning UZA-1 to its logic zero
state.

e. For the VCXO (1A1A1l) to produce an IF
frequency, the 21.4-MHz oscillator must be turn-
ed or by the VCXO Gate (J1-10). This positive
signal may be generated by a number of condi-
tions determined by the front panel control set-
tings. If any of the following signais are logic
one, 2 VCXO Gate will be generated: EXT
MODE (J1-26 through CR6), CAL (Ji-24
through CR3), or AUDIO GATE (J1-11 through



CR4). If the negative-going Date Gate signal
from the Shift Register (1A1A15) is present at
J1-20, UTD inverts this information and applies
it to U6A-5. Flip-flop U6A had been reset prior
to this time by the positive state of the Data
Gate signal and censequently, UGA-2 was at a
' logic one level. On the next positive transition

of the siynal Fast at U6A-3, the Data Gate sig-
na! is clocked through to beco < a negative level
at U4A-1. If tho FSK-F ke, . - is not se-
lected (logic zero at J1-22,, ainut of U4A-

3 will go to logic one caus « VCXO QGate
signal (through CR1) at J1-i: wn as the

signal Data Gate (J1-20) goues to :owic one,
the VCXO Gate is removed. Had the FSK-F
signal been selected, U4A-3 would have beenx a
logic zero. and U4D-11 would have been logic
zero. The pusitive going TX Gafe sigaal (J1-12)
will be clocked through U6B by the next con-
currence of logic zero signals at UTC-8 (Fast)
and UTC-9 (2 x Slow). This clock nulse is de-
layed from the clock at UGA-C by 5 msee, pro-
ducing a delayed negative-going TX Gate at U4-
B-6 which is enabled in the FSK-F position.
The output of U4B pin 4. will go to logic one
causing a VCXO Gate (J1-10) through diode
CR2. When TX Gate (J1-12) goes to logic zero,
p the VCXO Gate will return to its low state.

d. If REP-A (J1-17), REP-M (Ji-18), SEQ-

A (J1-15) or SEQ-M (J1-16) is selected, a logic
one level will be p.esent on the anocde of its
respective diode which causes USB-13 to go to
logic one. USB-10 then goes to logic zero and
enables UTA to pass the Dats Gate signal on pin
2 to J1-28 (VCXO-C). This signai, when logic
zero, permits data to be gated on by the VCXO
module. If either INT MOD (J1-25), or EXT
MOD (J1-25), or EXT MOD is selected, a logic
one will be seen through either CR9 or CRIO
at U5B-11. U5B wili enable UTA to pass the
signai called VCXO-C at J1-28. If a logic one is
present at J1-21, a Message Type 4 has been
selected and both USA-5 and U5B-12 will be
logic zero. Gate U5B will gate the VCXO0-C
signal to (J1-28) while U5A will, if CAL is
selected (J1-24 logic one), pass the 75-Hz signal
on UBA-3. This 75 Hz, through CR11, will be-

} come the modulation signal to the VCXO for
calibration of the front panel DEVIATION
METER, M1. If the CAL MODE is not selected,
UBA-4 will be logic one, U546 will be iogic zero,
and the modulztion signal will orisinate from the
Shift Register. The Mancheste: coded data is
called Data Qut ai J1-23 and is presented to the
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anode of CRI2 to become the signal VCX0-B
(data modulation, J1-27).

e. When the INT MOD position is selected
{J1-25 high) or an Audio Gate is present (Ji-
11 high), CR7 and CRB respectively will pull
(J1-29) 1-kHz Gate to a logic one. This signal
goes to the VCXO and turns on the internal 1-
kHz oscillator.

2-28. Encoder | 1A1A12
(fig. 6-15).

a. Encoder I receives a negative-going signal at
J1-18 from the Word Length Generator at the
beginning of the Audio Gate. The Audio Gate
signal at UlA-1 enables the 75-Hz clock (Slow)
on UiA-2 to be gated through to the output at
pin 3. Both U3 and U5 are 7-8tage binary coun-
ters that had been rcset prior to the introduction
of the Audio Gate signal. The reset cycle follows
later in this discussion. It requires 128 clock in-
puts to U3-1 t¢ generate one output pulse at
U3-4, this being inverted by U1B to Lecome the
clock to U5, When UlD-13 and UlC-E receive
high levels at the count of 12 from U5, both UlD-
11 and U1C-10 will go to logic zero. This point in
time corresponds to 1536 clock pulses (127 x 12)
or 20.4 sec after the Audio Gate signal was re-
ceived at J1-18. With both inputs to Ul0A a
togic zero Ul0A-3 goes to logic one and latches
the flip-flop U10B/U16C. The cutput at UI0E—4
will go to logic zero until this flip-fle'. 15 reset by
the next positive transition of 2 ~ Fast (J1-14)
at U16C-9. The negative pulse at U1¢:D-12 is in-
verted by U4A and reinverted by U 4C to become
the reset to U3 and U5. An output pulse of 20.4
sec has been generated at J1-17 which routes to
the Word Lergth Generator. The reset of U3 and
Us could also have been accomplished by a posi-
tive-going reset signal at J1-15. This signal occurs
when the START button (S11) is_pressed, or
when power is applied at the end of cycle. A
mode change will also cause a reset to be generat-
ed through U4A and U4C.

b. If either the SEQ-A (J1-12} or the SEQ-
M (J1-13) modes are -elected, one of the inputs
to U2A will be logic one causing U2A-3 to a
logic zero. This logic zero is inverted three times
by U2B, U2D tec U6D successively to become
a logic one at U7-6 and J1-20, Set Carry to
Encoder 11. A logic one at U7-6 has no eflect
on the operation of U7. When the START but-
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ton (S11) is pressed, the Reset pulse at J1-15 is
inverted by U4D to become a negative pulse at
U2C-9 whose other input, pin 8, 18 a logic zero
in etther SEQ MODE. This causes a positive
pulse at U2C-10, which is inverted to become
a reset to UT-9. This pulse is called Reset Carry
at J1-19 which iz relaysd to Encoder II. This
negative-going pulse at UT-9 causes UT7-3 to go
to logie one while U8, UlL, Ul3 and Ul5 have
all their @ outputs reset to logic zero by the signal
at J1-15. Each time a positive going End Word
pulse 13 felt at J1-32, all flip-flops (U7, U8, Ull,
U135, and U15) will have the information on tk<ir
D mputs (7 input for UT) clocked through to
their respective ¢ outputs. Prior to the first End
Word puise, UT's @ output was the only one at
logie one, 0 when all the # n-flope are clocked
this logne one will advance one stage, to UBA.
U7-3 15 at logic zero because of its input from
U15B-t3 during the first clock. On the eighth
clock pulse, U15B-12 will zo to logic zero and on
the ninth clock pulse, will go to logic one. After
nme clock pulses a Seq Count Carry signal at
J1-21 18 generated to the Encoder I module, and
the Shift Register U7, U8, Ull, U13 and U15
1s returned to the starting logic levels. If either
of the repetitive modes have been selected, U2A-
3 would be at logic one, U2C-10 would be logic
zero, and U6C-10 wouid be logic one, not placing
a reset signal on UT7-9. The logic one at U2A-3
would be inverted by U2B, enabling the negative-
going reset pulse from U4D-11 to be gated
through U2D After being inverted, the positive
pulse applied to U7-6 - ‘Il place U7T-3 a* logic
zero; therefore, the End Word pulses at 41-32
will have no data to cleck through the sh:ft
register and all «, ovtputs will remain logic zero.

«. The data Select gates consist of UGA, U6B,
U9, Ul2, Ul4 and U16. Since the operation of
all these gates 1s i“entical, U6A and UGE will
be used as examples. If the repetitive mode is
selected, the Q output of U7, pin 3, will be logic
zero enabling UGA to pass the signal on pin 1.
This signal will come from J1-23 which routes
to the PROGRAM SELECT switch S5 and may
provide a logie one or zero in the repetitive
mode. If USA-1 is at logic one, U6A-3 will be
logic zero causing U6B-4 to go to logic one;
conversely, if U6A-1 is at logic zero, U6B—4
will be logic zero. This signal is called Decode
9-1 and routes to the Encoding Matrix as units
information. If the SEQ MODE had been selected,
the logic one on the common line of the PRO-
GRAM SELECT switch (S5) would have been
removed and pulldown resistor R1 would have
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piaced a logic zero on USA-1. The informati =
in this case, would come from the @ osiput o
U7 pin 3.

2-29. Encoding Matrix 1A1A13
(fig. 6-16).

¢. The Encoding Matrix receives units infor-
mation (Decode 9-1 to 9-9) from Encoder I ana
tens information (Decode 7-0 to 7-7} from E:
coder 1. This information, after passing througi
the encoding matrices, exit as coded and birary
data to the Shift register. The PROGRAM szl ot
switches, through Encoders | and II, pasr invor-
mation wuich is encoded by the Encoding Matrix
to a format that represents, in the Shift Keg-
ister, the actual transmitted werd. Chips 11
through Ul6 are diode ruatrixes that have nad
some of their internal fusible links intentionally
plown to provide each unit with separate coding
structures. These matrices. along with dus rete
dioder CR1 through CR64 and vesistors B
throvgh R64, form the encoding system.

b. The matrix can best be discussed by the use
of an example. Congider the easr where the mole
15 repetitive and the PROGRAM select switehes
are in a position to cause Decode 9-9 (J1-I3)
and Decode 7-0 (J1-22) to be logic one; all otirer
signals are logic zero. Decode 9-9 places a legin
one on the register string Rl through R6 while
Decode . -u places a logic ore on the cathodes of
CR1, CRI17, CR25, CR33, CR41. CR49 and CRI”
For a line to go to logic one, it is required th+t
both its cathode and resistor/anode line be a lovic
one; in this case the ancde line toe CRI is .Jhe
only one that qualifies. This places a lcgic one on
pin 14 of both diode matrices Ul and U2. Re*:r
to the diagram which shows the internal cod:. .
of both these matrices (fig. 6-16@). When 1 -
14 of Ul goes to logic one, the diodes associat !
with lines 3, 11, 4, 5 and 6 pull these lin~.
to a logic one, while all other lines are logic zer .
These pins are routed to the data outputs call !
27, 2¢, 2%, 2¢ and 2* coded. Pin 14 of U2 goir.
to logic one pulls lines 11 and 6 high which src
the outputs 2' and 2* binary, respectively. AW
other input codes may be followed through the
Fincoding Matrix in the same manner.

2-30. Encoder |l 1A1A14
(fig. 6-17).

a. Encoder I module contains the same type o.
shift registers and data gates as Encoder [ (par=
-28b). The shift registers U2, U6A, U8, Ui3
and U16 will function as the source of sequential



eoding for the i .; ‘nforms*icn which is fed tc
the data selector gotes. The Set Carry (J1-20

! and the Reset Ci:.  pulses (J1-19) are the sam
puises applied v Encoder I shift registers av
perform the « mo function. Once the initia.
! logic one is obiain.~ at U2-3, the data shifting
| occurs with each JFQ CT CARRY (J1-21) that
is generated wi.:n the encoder I shift registers
adveace through one complete count cycle. The
data gates receive, cither sequentis! coding in-
formation or, if ' ‘he repetitive mode, tens
program select information from the front parel
switches. This dal:. is routed to the tens inputs to
the Encoding Matrix.

b. A frequency of 13.75 kHz (J1-23) is the
clock to binary countex Ul. Signals 2' through
2* are inve ted by 1)5 und the four outputs are
NOR'd 3y UTB. The sutput of U7TB, approximate-
ly a H-usec pulse, is inverted by U4D and NOV:'2
with the inverted 2* output of Ul to produce a
positive pulse at UsB-4. This pulse, or the posi-
tive PWR ON RFSET pulse of J1-15, will cause
Ul1zD-11 (o pulse rugative, this is inverted by
U12C and becomes & positive reset pulse at Ul-3.
This resets counter U as near as possible to the
desived 600 Hz ocuiput at Ul-6 (monitored at
TP2).

¢. When Enceder ! and Encoder II module
shift registers reach i:e point where 64 codes
have been sequenced, iwth U10B-6 (J!-22) and
Ul0B-5 (frem U16B-i2) wil' be a logic zero
causing Ul0B—4 to pulse to logic one. This logic
one will iatch flip-flop U10A/U10A with Ul0A-8
to logic zere; this output is inverted by U10C
to become a positive pulse (monitored at TP1)
called End of Cycle and routed to Mode Control
I. Flip-flop U10A/U10D, is reset at U10D-13,
by the next positive-going edge of the 600 Hz
clock) 2 x<Fast at J1-12).

d. A positive pulse iz present at Ji-16 (Burst
Gen Reset) whenever the START button (811)
ir pressed, power is applied, end of cycle, or
MODE switch (87) is changed. This pulse resets
both U15B and U18. With U15B-13 now reset to
logic zerv, 600 Hz clocks will be gated through
Ul2A to clock binary counter Ul8 and become
the signal Burst Gen Clock to the Shift Register
module (monitored at TP4). After 32 clocks,
U18-5 goes to logic one and causezs UlSB to be
clocked which then makes U15B-13 a iogic one
and stops the clocks 2t Ui2%-3. The output at
U15B-12 is a v~tive puls osccurring when the
reset (UL5B-19) .5 yrosent and lasting for a dura-
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+ of 32 ¢90-Hz clocks (53.4 ms). This signal
4 Burst Ge: Gate to Mode Control III.

he front panel MODE switch (87) is in
o position, the logic level on USB-5 (J1-
*  wmill be & logic one. This logic one is in-
verted to become a logic zero at USC-2 which
will enzble the positive-going PWR ON RESET
(J1-15) pulse to be gated through. This puise,
after being inverted by USD, is a positive-going
reset signal to U15A that will latch Ul5A-2
at logic one. With U15A-2 a logic one, the output
of U12B-4 is held to logic zero (SEQ A Initiate,
J1-33). When the START button (Sil) is pres-
sed, in the SEQ A mode a positive-going pulse is
applied to J1-32 from Mode Control 1. This pulse
will clock U15A and set Q output at pin 2 to logic
zero, enabling the Burst Generator Gate (J1-
17) to be passed by U12B. The output at J1-38
then, is the invert of Burst Gen Gate when in
SEQ A mode. If SEQ A mode is not selected,
J1-34 is logic zero, U9T 4 is a logic one, USC-
10 is a logic zero, U9D-11 is a logic one and U15A
is held in the reset condition with its Q output
at logic one, holding the SEQ A Initiate (J1-33)
a logic zero.

2-31. Shift Register 1A1A15
(fig. 6-18).

a. Data to be transmitted is assembled in the
Shift Register in the correct order by parallel
entry of information, and is then serially shifted
out. Six-bit coded data from Encoding Matrix
is present at J1-8 and J1-10 through Ji-14.
Six-bit binary irformation, from the Encoding
Matrix, is presented at J1-2 through J1-7.
Message type information is on J1-15 and J1-16
with its source being the Word Length Generator.
Resistors RI1-Ri2 serve as pulldowns for the
output lines from the Encoding Matrix. Gate
U2A-5 is tied to +7.2V; this assures that all
the cells in the shift register have their Q outputs
a¢ logic one at load time, because of this level
being shifted through the register with each
clock input. When the ayed pulse from
Mode Control 1! module arrives at J1-19, the
negative gate permits input gates U1C, UlID, U4,
U19 and Ul4 to pass data to the reset lines of
their respective shift register cells. When the
input data line at logic zero, the reset to the
cell will go to logic one, causing the Q output to
go to g logic zero; should the input data line be
a logic one, the reset line will remain a logic
zero and the Q output will remain in its logic
one state. Cell U17B represents the sync bit and
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has its Q output a logic one due to the logic one
saifted through it from the previous word. The
SYNC bit will always be a logic one. Cell U9A is
a logic one, representing the 18th or parity bit,
and has its output level modified as aecessary
after the six bits of coded data have been checked
for parity. Cell U18A hold the information pre-
ceding the actual data word and is not part of
the actua!l word itself. The Load Delayed puise
at J1-23 goes positive at the same timre as the
Toad Delayed pulse goes to a logic zero. The pasi-
tive Loat Delayed pulse goes to a logic zero.
The positive Load Delayed pulse places a reset
o~ U3, U6, US, UllA and U1BA causing their
Q outputs to go to logic zero.

6. after all information has been gated into
the shift register cells, J1-21 will receive the
signal Gated Clock (either 75 Hz or 300 Hz).
This will e NOR’d by UlA with the Burst Gen-
erator Clock at J1-17 (600 Hz). The subsequent
output of ULA-3 is inverted tc become the shift
register clock. With each pcsitive going transi-
.ion of the clock, the data in the shift register
1 suifted into the Manchester encoder (U1BA,
17158 and U15C). The outpat or Ul5A becomes
Par .y Ciock to Mode Control Il and is used
bv the parity check cirecuit to determine parity of
the 12th through 17th bits. Betvreen the 17th and
18th bits, a signal called Parity Gate (J1-20)
18 a logic one or logic zero as needed to inject a
parity bit mnto cell UllB, which, with the next
clock, becomes the 18th or parity bit out.

¢. When the first Gated Clock at J1-21 goes
pogintve Ul8B is clocked, placing U18B-12 a
logic zere; this permits Manchester coded data
from U15C~10 to be gated by U15D and become
Data Qut at J1-22. This output data becomes one
of the modulation sources to the VCXO0. When
an End Word pulse is generated from Mode Con-
trol Il at J1-24, flip-flop U18B is reset. This
causes Ul8B-12 to go to log:c ome and block
U1ZD from transmitting any data. The Q out-
put of UlSB is also the Data Gate Signal at
J1-25 which routes to Mode Control III.

d. The Q and Q outputs of UlBA are used
along with the Gated Clock and Gated Clock
signals to generate Manchester coded data -
U15C--10 (see example of Manchester coding,
fig. 2-26). The Manchester coding, received by
the AN/USQ-46, provides both signal intelligence
and clock information while being a more secure
transmission code.
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Figure 2-26. Manchester encoded data, example

2-32. TCXO 1A1A16

The TCX0O (Temperature Compensated Crystal
Oscillatuy; generates an output frequency of 3.75
MHz wit. a stability of =1 ppm. The crystal
and assoe: ited electronics are housed in a herme-
tically sealcd case for stability throughout a tem-
perature tange of —65° to +165°F. By re-
moving 2n access screw in the case, small adjust-
ments may be made to the output frequency.
Other thar. access to the frequency adjustment,
the unit is completely sealed and cannot be re-
paired.
2-33. Power Supply/Regulator 1A1A17
(fig. 6-19).

e¢. Zener diode VR1 provides a reference volt-
age to the base of Q2 through R2; this acts as a
constant current source for VR2, VR3 and VR4
under variations in the input voltage.

b. Zener diodes VR3 and VR4, in series with
CR2, provide the reference voitage to the emitter
follower Q3 (3.6 Vdc at E4) and to emitter-
follower Q4 (7.2 Vdc at E5). The reference volt-
age on the base of Q4 may be monitored at TPS.

¢. Zener diode VR2, in series with CR1, pro-
vides the reference voltage to the emitter-follower
Q1 which supplies +5 vde to E2.

d. Zener diode VR5, in series with CR3, pro-
vides a reference voltage to emitter-followers Q5
and Q6, both of which supply +10 vde to E6 and
ET.

e. Diodes CR1, CR2 and CR3 cancec. tiic base-
emitter drops of their associated transistors to
obtain the proper output voltage levels.
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7. In the Front Panel Module Assembly (14),

Zener diode VR1 (through constant current di-

' ades IR1 and IR2) provides the tuning voltage
. veference of 7.08 vde.

3 and F1-7 provide EMI protection at input con-
nector J1. Ferrite beads Z1-Z5 provide EMI pro-
tection at cutput connector J2. Fuse F2 provides
normal circuit protection and is supplemented by
a high voltage transient suppression network con-

2-34. Front Panel Assembly 1A1A18
(fig. 6-20).

a. The front panel meter (M!) works in con-
junction with the RF level set control (R3) and
the deviation level control (RL) to provide a
visual output indication according to the position
of the METER switch (S10). Rotation of either
R1 or R3 clockwise will increase the meter indica-
tion for the selected mode.

b. The RF output attenuator will attenuate the
output signal in steps of 1 db ranging from 0 db
to 121 db {—db to - 131 db).

¢. Fuse F1 is in series with the input poaer-
line and the MODE switch (S7) which controls
the power ON/OFF condition. The MODE switch
(S7' may also select any of the Repetitive or
Manual Modes as well as CAL, INT, or EXT
modulation positions. Actuastion of the START
switch (S11) will regain the selected program se-
quence.

d. Keying rate and deviation is selected by the
FSK switch (S8). Four available message types
may be selected by the MESSAGE switch (S9).

e. The two PROGRAM switches. S5 and 36,
select the message to be transmitted when a repe-
titive mode is used. RF CHANNEL NUMBER
switches, S1, 82, S3 and S4 are positioned to one¢
of the 2520 RF channels availabie.

f. Jacks are provided for Externa! Modulation
input (J2) RF output (J3), SYNC output (J4)
and VIDEOQ output (J1).

2-35. Power Supply (PP6446A/USQ-46) 2A1
(fig. 6-21).

a. Power supply PP6446A/USQ-46 is designed
to operate on either 22 to 33 volts de or 100 to 182
volts ac at 50-60 or 4060 Hz and output a regu-
lated and unregulated de voltage.

b In dc operation, 22 to 33 volts input is ap-
plied between J1-J and JI-M, Ji-A and J1-B
are jumpered together. Feedthrough filters FL1-

sisting of L2 and C6. Diode CR2 provides re-
verse current protection. Components Q1-3, Rl,
R4, CR6-7, VR1 and C4-5 make up the unregu-
Iated de voltage network. Overvoltage protection
for the unregulated supply is provided by VR], 2
33-volt Zener diode. Transistor Q2 is a current
amplifier and supplies sufficient base current to
Q! through Q3. The configuration of Q1-38 main-
tains a single junction voltage drop between the
emitter of Qi .nd base of Q2. Diodes CR6 and
CRT provide :Lort circuit protection for the un-
regulated supply. During normal operations, CR6
and CR7 are Lack biased. Should a short circuit
condition occur, they become forward biased and
shunt the current to ground. Capacitors C4 and
C5 provide filtering to diminish the effect of any
ac components. The ocutput of the unregulated
supply is routed to the 12 volt regulator circuit
«nd to pin E of output connector J2. The regu-
lated dec circunit is composed of Q4, VR2, CR3-5,
CP8, R2-3, and C3. Zener diode VR1 (i3 voits)
provides both overload protection to the regulated
supply and a constant voltage source to transistor
4. Diodes CR3 and CRB8 set a reference pedestal
for short circuit protection diodes CR4 and
CRA. Short circuit protection is accomplished in
the same manner as for the unregulared circuit.
Capacitor C3 provides additional filtering %o the
output The output is routed to pin 13 of coniec-
tor J2.

¢. In ac operation, 100 to 132 vac is applied
to pins J and L of connecior J1. Jumpers are
acrass pins A to K and B to C of J1. Feedthrough
filters FL1/FL7 provide EMI protection at the
input connector J1, and Ferrite beads Z1/Z5 pro-
vide EMI protection at the output connector J2.
Tuses F1 and F3 provide normal circuit protec-
tion. Transformer T1 steps the 100 to 132 vac
input vollage down to approximately 33 vac Full-
wave reclifier, bridge network CR1, rectifies this
voltzge and routes it .through a filter network
o® L1, C1 and C2 to the unregulated de voltage
circuit. See b above for deseription of de voltage
processing.
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CHAPTER 3

DIRECT SUPPORT MAINTENANCE

Section .

3-1. Purpose.

a. General. Information contained in sections
| through [II of this chapter is designed to aid
he repairman in detecting and correcting test
et troubles caused by faulty modules. Section
IV contains removal and replacement instruc-
ions for repair of the test set and section V
rontains test procedures with performance stand-
srds to cheek the serviceability of repaired equip-
ment. Sections VI and VII contain information
required to perform direct support maintenance
on the power supply.

b. Operational Indications. Module test point
waveforms and terminal board voltage and resist-
ance measurements of an operational test set
are provided in this section to aid in isolating a
trouble. Locatior of modules, with their test
points, and major components are provided in
paragraph 3-4. Voltage and res.stance measure-
raents are provided in paragraph 3-5 and system
test point waveforms are provided in paragraph
3-6. In addition to this troubleshooting data, ab-
normal indications of a test set are provided in
the troubleshooting chart (para 3-9).

3-2. Repair Procedures

¢. Genere!. When equipment has been turned
in for repa.r, first check it for completeness and
condition. Check the preventztive maintenance
forms to find deficiencies that could not be cor-
rected a* the organizational main:> ance level.
Check for equipment tags that may indicate the
equipment malfunction.

b. Inspection. Make a visual inspection to de-
termine the condition of the equipment when it
is turned in for repair. Remove the center housing
asgembly from the Test Set (para 3-13) and
inspect the equipment as foliows:

{1} Inspect all accessible components for in-
dication of burning.

GENERAL

(2) Inspect for broken leads or leads with
brittle or damaged insulation and corrosion.

(3) Inspect all plugs for proper seating,
loose or broken leads, poor solder comnections.

(4) Inspect fuse holder for bent contacts,
dama_red cover, and corrosion.

(5) Check the operation of all switches.
They should have positive action and be free of
corrosion.

e. Corrective Action. Locate malfunctions in
accordance with the procedures of sections !
through 1IT and remove and replace parts in ae-
cordance with the procedures of section IV. Ver-
ify the serviceability of repaired equipment in
accordance with the procedures of section V.

3-3.
Reference data consisting of component location
tliustrations, voltage and resistance measurerront
charts, and module test point waveforms are pro-
vided in this seetion for the Test Set and power
supply. In addition, the following troubleshooting
data is referenced to aid the repairman in rapidly
locating a trouble:

Troubleshooting Data.

¢. Wiring Dicgrams. The test set wiring dia-
gram (fig. 6-2) shows interconnection between
modules, assemnlies, and piece parts {controls).
The power supply piece parts are hand wired to-
gether. Therefore, the power supply schematic
diagram serves as a wiring diagram also.

b. Block Diagram. The overasl functional block
diagram (fAg. 6-3) covers the functional imter-
relationship between the radio test set modules,
front panel assembly controls, and power supply
circuits. Module and system input and output
signals are defined and location of module test
points are shown in the functional block dia-
gram.

c. Schematic Diagrams. Schematic diagrams
for each radio test set module and the front

3-1
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panel assembly controls are shown in figures 64 are shown in figure 3-10) and (. Exploded
through 6-20 The power supply schematic dia- views of components that ave replaceable .t di-

gram is shown in figure 6-21. rect support level are provided in section I'V.

3-4.  Component Location Illustrations 3-5. Voltage and Resistance Measurements

To aid in troubleshooting the test set, the loca- CAUTION

tion of comnectors, modules, and terminal boards Before attempting to perform voltage
32)\'29, 28
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Figure 3-1 (1). Test st front panel module assembly, component location diagram
(part 1 of 2).
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Figure 3-1(2). Test set front panel module assembly, component location diagram
(part 2 of 2).

and resistance measurements, review
the appiicable voltage and resistance
chart. Carefully follow instructions and
obgerve notes on voltage and resistance
charts. Carelessness may damage trans-
istors or other sensit.ve circuit elements
and make troubleshooting more difficult.
Do not remove or insert plug-in assem-
blies with voltage applied to the circuit.

a. General. Before taking voltage and rasis-
tance measurements, the center housing assem-
bly 1A2 must be removed and an extender cable
connected between the center housing and front,
and module assemblies power plug. Refer to para-
graph 3-17 for disassembly instructions of the
center hov i .; assembly. Refer to paragraph 3-8

for fabrication instructions of the estender ecable
and figure 3-2 for the general eqnipment setup
with extender cable.

b. Tesi Conditions. Voltage and resistance
measurements in charts 3-1 through $-4 were
taken with a known good test set under normal
operating conditions for voltage and with power
removed for resistance. All measurements were
referenced to chassis ground and were taken with
a TS-352B/U multimeter. The equipment is con-
nected as shown in figure 3-3. Unless otherwise
noted, all voltage and resistance measurements
represent typical measurements on a test set.
Voltage tolerances are +10% and resistance tol-
erances are +20%.

3-3
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POWER SUPPLY

PP-6A46A/1I5Q-46
\ —~  CX-12313/0
el

POWER CGUT
COMMECTOR
14231
CENTER
HOUSING
ASSY. 142
PIWER T
CORBECTOR
14188
FRONT PANEL
HODULE
C 1 ASSY. 1Al
U 8 | U U EL6625-2578-34-TH-28
Figure 3-2. Genera equipment test setup.
Chart 3-1. Power Supply/Regulator 1A1A17 (fig 3-1(2)). NOTE
e — Voltage and resistance measurements
T Z:“:; b were obtained with the equipment off
120-2 = for resistance data and with nominal
E2 5.0 63 k .
E3 o 58 115 vac input to the power supply for
B4 36 30 k voltage data. Channel switches were set
g: 75 0 for channel 1045, all other switches to
165 80k iti
E7 10.0 s2 any position.
Chart 3-3. Terminal Board 1A1TB2 (fig. 3-1(1)).
"7 Terminal Velts de + Ohms
NOTE 1 7.08 = 0.03 3194
Voltage and resistance , measurements 2 467 = 0.3 2154
were obtained with the equipment off 8 461 = 008 2
for resistance data and with nominal ; 3'35 > o0e 1410
116 vac input to the power supply for 6 2.00 = 0.01 917
voltage data. 7 2.00 = 0.01 817
8 1.28 = 0.01 576
Chart 3-2. Terminal Board 1A1TB1 (fig. 3-1(1)). . 128 = 0ot s
1 573 + 0.03 2618
Torminad Veits & + Oums = Ohms 12 377 = 0.02 1742
1 100 = [ 70 13 397 = 0.02 1742
2 72 = 110 110 14 248 = 0.02 1143
3 72 = 110 110 15 248 = 002 114
4 72 = 110 110 16 1.61 = 001 730
6 60 = 429 270 11 1.61 = 0.01 730
é - 18 0 6
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raDlo TEST SET
18-2963/08Q-46

(A2 REMOVED)

(POR EXT. TRIC.)

[

‘ OSCILLOSCOPE
AR/USH-2814
S0 oM
VERMINATION

O}
o O
TO RADIO SPECTRUM AMALYZER
TEST SET Pt AN P B
TEST POINTS > i

w O

EL6625=2578«34-TH=29

Figure 3-3. Voltage, resistance, and waveform troubleshooting test setup.

NOTE —

Terminak | ) Volts de + Ohwme

Voltage and resistance measurements & 1 1080
were obtained with the equipment off T - i 1100
for resistance data and with nominal 8 | - | 1160
115 vac input to the power supply for 8 39 :g@g
voltage data. Channel switches were set L 59 | 0
. 1l 39 1060

for channel 1045, all other switches to 2 38 « 1040
any position. 13 3.8 1040
_ _ I4 i - 90¢

Chart 3-4. Termina Board 1A1TB3 (fig. 3-1 (1)). 15 - | 940
Tesrain Volts de G 18 .y 840
. i * o 17 38 : 1020

1 - 1160 18| 3.8 1020

2 - - 19 7.2 1020

3 } - 1100 20 7.2 1020
¢ - 1100 21 - 1000

5 j 7.2 1080 22 | - 1000
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Termingd Vel 4o + Olama
@ - 1060
% 09 1060
25 32 800
26 - 1080
14 160 40
-] 52 450
29 - -
a0 72 e
a - 1100
32 - Bk
83 s 1020
% - 989
B &8 1030
26 238 1080

NOTE

Voltage and resistance messurements

were obtained with the equipment off

for resistance data and with 120

1.0 vde input at 1AZP1 for voltage

data. Channel switches were set for

channel 1045, all other »witches to any

3-6. Waveform Analysis

a. All system level test pwoints are located on
top of the plug-in modules. Waveforms and test

point data are primarily intended for use in iso-
lating faults to a given module with repair being

limited to module replacement. Waveforms sre -

not intended to be used for system alinement or

calibration. Refer to paragraph 3-5b for geneval
instructions on equipment test selup to obhisin
access to the modules, and to figure 8-1 for the
module location. The specific test setup for evaluy.
ating waveform and test point data is shown in
figrre 3-3. The appiicable test sotup dats is ref-
erenced under each test point callout as well as
test equipmeri control settings.

b. The normal waveforms that should be ob-
served at test points are shown in figure 2-4.
By eomparing observed waveform: with the
normal waveforms, a trouble can he quickly lo-
cated to a section or a faulty module.

¢. Before comparing the chserved waveforms
with the normal waveforms, carefully read the
notes on the waveform illustrations and éxsetly
auplicate the conditions under whick the normal
waveforms were obtained.

d. When a waveform at a certain test point is
olserved to be abne mal, the cause may be the
absence of a signal from anothzr module. It is
therefore advisable to check all inputs to the mod-
ule where the abnormal waveform is observed as
 first step in isolating a faulty module.

e. Chart 3-5 lists the test setup data notes used
to obtain the system test point waveforms. The
equipment tast setup used to obtain these wave-
forms is shown in figure 3-3.

Chart 3-5. Test Set Waveform Notes.

Mate Mo Chad Prog Mg FSK Meter Atten Remurks
) INT 1645 Any Any W/F ‘ Any Any Use osei‘lostope
or
w/s
2 INT 1645 Any Any N/F Any Any Use oscilloscope
or
N/8
3 REP & 1045 o 1 w/r Any Any Uee oscillescope
or
N/F
4 REP A 1045 o1 1 w/F Any Any Use oncilioscape
] REP A 1045 o1 1 N/F Any Any Use oscilloscope
6 REP A 1045 o1 1 w/s Any Any Use oscilloscope
7 REP A 1645 o1 1 N/8 Any Any Uee oscilloscope
8 | CAL 1045 Any Any Any Any Any Ure oscilloscope
9 CAL 6601 Any Any Any ‘ Any Any Use oscilloscope
and
6239
16 S8ce Wave- 1045 01 3 wW/F Any Any Use oscilloscope
form or
N/F
11 REF M 1048 [} 1 wW/F Any Any Use sascilloscope
12 REP A 1645 o1 1 N/F Any Any Use oscilloscope
or
w/8
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. Puaw ! Mag ) Pk ] Metas ﬁ.m
foe W a ! o t w/8 Any Any
o ! [ 4
| N/8
REP M I 046 91 4 W/ F Any Any
3 l
. BBG & N bt A i W/ e 4ny Any 38 ol
. Cal Loteds Aay | Awy Amy Any Amy Use spectrens

3 1ALAL-TFZ{a)
SEE MOYE 1

v §.% walcm
we
X
# Coupled

(U)  1ALA2-TPL (Uy  1ALAZ-TE2
See Note 3 See Note 3
: 0.2/ cm ; VERETY:  0.2Y/em
19 melem SwEEP: 10 mefem
EXT (¥From Teet Ser) Bewt: EXY (From Test Sat)
« PRO®E: X1 ey

&L :
de Coupled IMUT: A Goupled

TIRUT:  AC Coupled

BL662522578-34uTie 30D
Figure 3-4(1). Test set system waveforms (part 1 of 10).
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! !» 1A342-TF3(c)

{C) LALA2.TP3(d)

See e $
V&T: 0.5%/cm YERT: O Ws}” Hote €
SWEEY: 10 msfom SWEEP: SO ms/cu
SYMC:  EXT (From Tes: Set) SYNC:  EXT (From Test Set)
PEOBE: XU PROBE: X
INPUT:  AC Coupled :

INPUY: AC Coupled

SYMC: E£T (From Test Ser) SuEEs: 20 ms/cm
PRoEE: X1
: ML Coupled

TALAD-TPL (b,
% - See Kote 6
TERT: %@ w?m VERT: 20 ewfem
SUEEP: 2D mefcw SWEEP: 20 usjcm
$TWC: BT (frow Test Ser) SYNC: EBXT {From Test Set)
s Xl PROBE: %1
AL Coupled IKPUT: 4C Coupled
E'662502578-34-TH-300) *

Figure 3-4(1). Test set system waveforms (part 2 of 10).
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Figure 3-4(3). Test set system waveforms (part 3 of 10).
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1A1A5-TP2

(0) 1ALAS~TPL {

See Note 8 . See Note 8
VERT: 2Vfcwm VERT: 2V/ecm
SWEEBP: 0.2 usfco SWEEP: 20 us/cm
SYNC:  INT SYNC: INT
PROBE: X1 PROBE: X1
INPUT: AL Coupled INPUT: AC Coupled

1ALAG-TP] (U) 1A1A6-TF2

VERT: g§§@£0te n VERT: Zv/cufee Note &
SVEEP: 0.2 as/cm .

SWEEP: 10 ms/cm

SYNC: IXT (From Test Set)
PROBE: X1

INPUT: DC Coupled

SYHC: EXT (From Test fet)

ALAG-TPL (2
See Note 12

VERT: 2V/cm

SWEEP: S0 ms/cm

SYNC: BEXT (From Test Set)

PROBE: X1

INBUT: DC Coupled

EL6625+2578- 3411030 ()

U

Figure 3-4(4). Test set system waveforms (part 4 of 10).



See lote 3
VERT: 2%/ em
SWEEP: 50 mefcm

S¥NC:  BYT (Prom Test Set)
PROBE: X3

INPUT: DC Coupled

[§5) -TPZ:)

VERT: %%G}Cigte 10

SWEEP: 1O ms/cm

SYNC: EXT (From Test Set)
PROBE: £&1

INPUT: OC Coupled

SWEEP: 0.2 sec/em
STHC: 'BET (From Test Set)
PROBE: X1

INPUT: DC Coupled

T™ 11-6625-2578-34

SWEEP: 0.2 sec/cm

SYNC: EXT (Prom Test Set)
PROBE: X1

IMPUT: BC Coupled

(Uy 1A1A8-TP2(b)
Sea Note 13
VERT: 2V/cm

SWEEP: S0 ms/cm

SYNC: EXT (Prom Test Set)
PROBE: X1

INPUT: DC Coupled

(V) 1a1A8-TPI(b)
: See Note J
VERT: 2V/cm

SWEEP: 0.2 sec/em

SYNC: EXT (From Test Set)
PROBE: X1

INPUT: DC Coupled

EL6625-2578-34-TM~30(3

Figure 3-4(5). Test set system waveforms (part 5 of 10).
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{0) LAUAB-TFG
See Note &
VERT: 2V/c¢m
SWEEP: 2 ms/cm
SYNC: ELET (From Test Set)
PROBE- X1
INPLUT: DO Coupled

141A9-TP2
See Note &
VERT: Wfem
SWEEP: 10 ams/ca
SYHC: EXT /From Test Set)
FRORE: X1
I¥PUT: DC Coupled

{U) JALAIO-TP3

se lote 8
VERT: SV/cm
SWEZEP: 0.2 us/em
SYNC: 1WT
FROBE: XI
IWPUT: &C Coupled

9-7P1

See Hote &
VERT: 2V/ca

SWEEP: 10 ms/cm

SYNC: EXT (From Test Set)
PROBE: X1}

JINPUT: DC Coupled

{U) 1AlA10-TP2
See Note 8

VERT: W/eca

SWEEP: 0.1 as/cm

SYXRC: INT

PROBE: X1

INPUT: AC Coupled

1A1AI0-TP4

See Note 8
VERT: 0.5V/cm
SWEEP: 0.5 us/em

SYNC:  INT

PROBE: X1

INPUT: AC Coupled
EL6625-2578=34=TH=30(®

Figure 3-4(6). Test set system waveforms (part 6 of 10).



VERT:
SWEEP:
3¢NC:
PROBE :
INPUT:

IAIALL-TPL(
Sae Note 12
2V/em

50 ma/cm
EXT (From Test Set)
%1

b Coupled

a)

vy

/SRT:
WEER-

Y0

TRGRE:

P BT e

LU

TERT,
KL,
STSC:
Fw0BE

1 ¥PUT:

See Note 12

W/em

S0 ms/cam

EXT (From Test Set)
X1

BC Coupled

1ALALL-TP3
See Note 3
¢/ em
T TR
EXT (Jrom Test Set)
i

PC Coupled

™ 11-6625-2578-34

See Note
VERT: 2¥/cm
SWEk:. 10 ma/cm
TINC: EAT (Prom Test Set}
PROBF: X1
INPUT: DC Coupled

VERT: 2V/cm

SWEEP: 10 ms/cm

SYNC: EXT (From Test Set)
PROBE: X1

INPUT: DC Coupled

ATT-TP

See Note 3
VERT: Wem

SWEEP: 1 ms/cm

SYNC: EXT (From Test Set)
PROBE: ¥t

INPUT: 0C Coupled

EL3625-2578+34-TM-30()

Figure 3-4(7). Test set system waveforms (part 7 of 10).
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{C) IALRNI-TES
See lote 14
VERT: 2V/em
SWEEP: S sec/cm
SYHC: EXY (From Test Ser)
PROBE: X1
INPUT: DC Coupled

SWEEZP: 0.5 sec/em

See Wore 15
VERT 2 ZVfewm

141A22.-TP)
See Note 15
VERT: 2Vicm
SWEEP: 10 msfca
SYNC: EXT (From Test Set)
PROEE: W) . !
IWPUT: OBC Coupled

VERT:  2v/ca C Yote 18
SWEEP: 10 ms/ca

SYNC: EXT (From Test Set)
PROBE: X1

INPUT: DC Coupled

LL662502578+3.,»TH=30 ()

Figure 3-4(8). Test set system waveforms (part 8 of 10).
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I A1 L4 PG (C) IAIALS-TPL(a)

See Note 15 See Note
VIRT:  sV/em TERT: 2¥/cm
SWEEP: [0 wsfem SWEEP: 10 msfcm
SYNC: INT SYNC e EXT (From Test Set)
INPUT: DC Coupled INPUT: UBC Coupled

1A1A15-TP2 (a)

€y 1AIAIS-TPLfb) {1
See Note 12 See Note 3
VERT: 2% cm VERT 2V/ cm
SWEEP: 10 as/cm SWEEP: 10 ms/cm
SYNC:  EYT (From Test Sec) SYNC:  EXT (From Test Set)
PROBE- Xl PROBE: X1
INPUT: D€ Coupled INPUT: DC Coupled

EALATS« [P2(h )
See Vote 1/

FRT: ¥/ cm

P 50 me/em

“YVL e EX. (From Test Set)

.BPBE: XL

Neli: DC Coupled EL6625-2578-34-TH=-30(D

Figure 3-4(9). Test set system waveforms (part 9 of 10).
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3-7.

All tools, materiale, and test equipment required
to perform testing procedures in this chapter are

listed below.
a. Tools.

(U) 1ALAL-TPL

See Note l®
PROBE = X1
Bade 100 kitz
SCANMIDTH: 0.9 Miz/div
INPUT ATTEN: 10 48
YIDED FILTER: OFF
SCAN TIME: 1 omediv
106G REF LEVEL: -10 48
LIX SENB: -3 4B
SCANR WOLE: nw
SCAH TRIG: AUTD

LOC LINEAR SW: L0G

() 1A284-TP2

See Hote 16
PROBE: X1
Bu: 100 kHe
SCANWIDTH: 0.5 Miz/die
INPUT ATTEN: 10 4B
VIDEC FILTER: OFF
SCAN TIME: 1 mefdiv
LO9GC REF LEVEL: -10 dB
LIN SENS: - 3dB
SCAN MODE: INT
SCAll TRIG: AUTO

+0G LIMEAR 8W: LOG

£16625+2578-34-T4-30 £

Figure 3-4(10). Test set system waveforms (part 10 of 10).

S e ¢ t

Tools, Materials, and Equipment

NOTE

Tools contained in the TK-100/G are
listed in Department of the Army Sup-
piy Catalog SC 5180-91-CL~321.

Quantity

b. Materials.

Quantity
As required

As required

3-16

Toolkit,

tem

ment TK-100/G.

Item
Silicone lubricant, Dow
Corning #7.
Wire, copper, insulated,
20 AWG.

Cannon connector DEM-9P

{same as 1A1P1).

Cannon connector DEM-9S

(same as 1A2A2]1).

Electronics Equip-

n | I

¢. Test Equipment.

Test equipment® Common name
Power Supply PP- Power supply
3940A/G.
Oscilloscope AN/USM- Oscilloscope
281A.
RF Fregquency Counter Frequency counter
AN/USM-207. ,
Spectrum Analyzer Spectrum analyzer |
AN/UPM-84.

RF Voltmeter (with 50- RF voltmete:
ohm probe) AN/

URM-145.

Headset H-261/U Headset

RF Monitor R-1617A/ RF monitor
USQ-46.

RF Indicator RF indicator
1D-1721/USQ-46.
*0r equivslent

3-8. Fabrication of Extender Cable

An extender cable is required when :roubleshooti
ing the test set. This cable provides powes inpel
to the radio test set when the center housing
which contains the input powver connecto:, is 1




moved to provide access to the modules. Fabricate
the eable from materials listed in paragraph 3-7b

T™M 11-6625-2578-34

according to the extender cable diagram (fig. 8-
5).

A

37980

T |,

[ W
—

L

R

i g
N ig

TErFLOM
A“A‘EED'“ TYP (PONT TO POINT HOOKUP)

EL§623-2578~34~T-31

Figure 3-5. Extender cable fabrication diagram.

Section IlI.

3-9. Troubleshooting Procedures

a. General. To be effective, troubleshooting
must by systematic. It is seldom possible to ob-
serve a trouble symptom and immediately diag-
nose the cause. If a systematic sequence is fol-
lowed, a trouble will first be isolated to a section
ind then to a module or subassembly within that
tection.

b. Sectionalization. A trouble may be section-
ilized by performing visual checks operational
ests (TM 11-6625-2578-12), and by use of a
troubleshooting chart and the overall functional

DIRECT SUPPORT TROUBLESHOOTING OF THE TEST SET

checks (para 3-5) and test point waveform com-
parisons {para 3-6).

d. Faulty Module c» < -~ nonent. When a trou-
ble has been isolated : . a :aulty module, replace
the module (sec. 1V) and forward the faulty
module to depot maintenance. When a trouble has
been isolated to a faulty component, replace the
component (sec. IV) if it is replaceable at the
direct support level or forward the test set to
ground support maintenance.

3-10. Troubleshooting Chart

block diagram (fig. 6-3).

C.

Isolation. Trouble isolation may be accom-
resistance

plished by performing voltage and

Perform sectionalization and isolation procedures
as defined in paragraph 3-9 using the trouble-
shooting chart below.

Chart 3-6. Direct Support Test Set Troubleshooting Chart

‘li‘-: Trouble symptom Probable trouble. chechs, corvective measuren

1 No front panel meter movement indi- | a. Power input circuit open. Check MODE :witch 1A1A18-S7 and
cated when MODE switch is in CAL METER switch 1A1A18-S10 (fig. 3-7), connectors 1A1P1 (fig. 3-1)
position, METER sawitch is KF and 1A2)1 (fig. 3-9). and fuze 1A1A18-F1 or fuse holder 1A1A18-
LEVEL position and LEVEL SET XF1 (fig. 3-7) Replace defective component.
control votated fully clockwise. b. Faulty power supply/regulator (1A1A17). VCXO (1A1Al), detector

output (1A1A2), RF mixer amplifier (1A1A7), loop filter/VCO
(1A1A3), synthesizer mixer (1A1A4), or reference generator
(1A1A10) module (fig. 3-1). Replace faulty medule.

e. Faulty P.wer Supply PP-6446A/USQ-46. Replace if defective.

d. Defective meter 1A1A18M1. Next higher category of maintensmece
required.

2 | No front panel meter movement indi- | a. Faulty VCXO0 (1A1A1) or detector output (1A1A2), medule (fig. 3-1).
cated when MODE awiteh in INT Replace faulty module.
position, METER switch in DEV | 3. Check MODE switch 1A1A18-S7 and METER switch 1A1A18-510
position, and DEV control rotated (fig. 3-1) and replace if defective.
felly clockwise.

3 Proper front parel meter indieation |a. Faulty VCXO (1A1A1), TCXO (1A1A16), synthesizer/mixer (1A1A4),
with MO2E switch in INT position loop filter/VCO (1A1A3), programable divides (1A1A5) or reference
but no audio in headset connected generator (1A1A10) module (fig. 3-1). Replace faulty module.
to RF Monitor R-1617A/USQ-46. | b. Check METER switch 1A1A18-8S10 (fig. 3-7) and replace if defective.

4 No output indicated on front panel | a. Check START switch 1A1A18-S11 (fig. 3-7) and replace if defective.
meter when START switch is | b. Faulty word length generator (1A1A9), mode control I (21A1A6),
!n'wul and with MODE switch mode control I1 (1A1A8), mode control III (1A1A11) or VCXO
in SEQ A, SEQ M, REP A, or (1A1A1) modale (fig. 3-1). Replace faulty meadule.

REP M position. ¢. Check METER switch 1A1A18-S10 (fig. 3-7) and replace if defective.

3-17
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Probahls trouble. checks, corvective mansures

d. Faulty encoder I (1A1A12), encoder 1I (1A1A14), encoder matrix

Check FSK switch 1A1A18-88 (fig. 3-7) for proper position (W/F

Check front panel attenuator switches for excessive attenuation.

Faulty mode contyro] I (1A1A6), mode control II (1A1A8), mode con-
tral HII (1A1A11), word length generator (1A1A9) or shift register |
(1A1A15 module (fig. 3-1). Replace faulty module.

Check front panel attenuator switches for excessive attenuation.

Check FSK switch 1A1A18-S8 (fig. 3-7) for proper position (W/F

Faulty word length generator (1A1A9), mode control I (1A1A6), Mode
Control I (1A1A8), encoder I (1A1A12), encoder II (1A1A14), |
encoder matrix (1A1A13), or shift register (1A1A15) module
fig. 3-1). Replace faulty module.

Check front panel attenuation switches for excessive attenustion.

Check FSK switch 1A1A18-S8 (fig. 3-7) for proper position (W/F

Defective PROGRAM switches 1A1A18-85 and S6. Replace defective

(1A1A18), mode control I (1A1A6), or mode control II (1A1AB)
module (fiz. 3-1). Replace fauity module.

Faulty VCXO (1A1A1), mode control ] (1A1A6), word length geners-
tor (1A1A9) or encoder I (1A1A12) module (fig. 3-1). Repises
faulty module.

Check EXT MOD IN connector 1A1A18-J2 and MODE switch 1A1A-
18-87 (fig. 3-7). Replace defeciive component.

Faulty VCXO (1A1A1) module (fig. 3-1). Replace if defective.

Check SYNC connector 1A1A18-J4 (fig. 3-7) and replace if defective.

. Faulty mode control 11 (1A1A8) module (fig. 3-1). Replace if defective.

Check VIDEO connector 1A1A18-J2 (fig. 3-7) and replace if defective.
Faulty word length generator (1A1A9) module (fig. 3-1). Replace if

DIRECT SUPPORT REMOVAL AND REPLACEMENT OF

TEST SET COMPONENTS

o Troakie aymptom
5 Ne coding displayed on RF Moniter| a.
R-1617A/USQ-46 when MODE or W/8).
switch in SEQ A, SEQ M, REP A] .
or REP M position. e
[ Incorrect coding displayed on RF Mon- | a.
itor B-1617/USQ-46 with MODE| &.
switch in SEQ A or SEQ M posi- or W/8).
tion. e
7 | Incorrect codirg displayed on RF Mcn- | a.
itor R-1617A/USQ-46 with MODE | d.
switch in REP A or REP M posi- or W/S).
tion. e
switch.
8 Improper audio output from RF Mon- | a.
itor R-1617A/USQ-48 with MODE
switch in REP M and MESSAGE
switch in type 4 position.
9 No external modulation capability a.
b
10 No SYNC cutput st 1A1A18-J4 a.
]
11 | No video output at JAIAIR-JY a
b.
defective.
Section 1V.
3-11. General

(3) Remove power supply (3) by lifting
straight up.

This section provides detailed removal and re-
placement instructions for test set modules and
components that are replaceable at direct support
level. When it is necessary to replace a compon-
ent which is accessible without disassembling the
entire equipment, perform only those steps neces-
sary to reach that component.

3-12. Removal or Replacement of Power
Supply PP-6446A/USQ-46

(fig. 3-6).

a  Disassembly.

(1) Place test set (1) face downwards on
handles.

(2) Pull latches (2) out and up from test
set (1) to unlatch.

3-18

b. Reassembly.
(1) Position power supply (3) in place on
test set (1) and press down firmly.
(2) Place latches (2) on power supply re-
taining hooks, press down and in to secure Power il
supply (3) to test set (1).

3-13. Removal or Replacement of Center
Housing 1A2
(fig. 3-6).

a. Disassembly.

(1) Perform step a of paragraph 3-12

(2) Loosen four captive screws (4) and pull
center housing assembly (5) straight up to re-
move from front panel module assembly 1A1
(fig. 3-1).
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| N i T
t \ \
“ vagn? PandL - HOUBING AaBEMGY L6623+ 1378 Jer T2
1 Test Set TS 2983 3 Power S PP-G4464 6 Center housing assembly
2 Latches (2) 4 cmmm 4) e
Figure 3-6. Power supply and center housing assembly 1A2, removal or replacement..
' b. Reassembly. sides of the front panel assembly with those on

(1) Position center housing assembly (5)
over front panel module assembly (fig. 3-1) and
slide downwards slowly, but firmly.

(2) Tighten four ecaptive screws (4) to
secure center housing assembly (5).

(3) Perform step b of paragraph 3-12.

3-14. Removal or Replacement of Front
Panel Assembly 1A1A18
(fig. 3-7).
a. Disassembly.

3..13(1) Perform step e of paragraphs 3-12 and

(2) Place the test set on a flat surface with
the front panel assembly 141A18 (1) upright.
(3) Remove six seelskrews (2) located on

the sides of (three on a side) the front panel
assembly (1).

(4) Lsy front panel assembly (1) forward
mhe handles to the limit of the cable service

b. Reasszmbly.

(1) Position front panel assembly (1) to
the upright position and align six holes in the

the front panel module assembly.
(2) Replace and tighten the six seelshrews
(2).

(3) Perform step b of paragraphs 3-12 and
3-13.

3-15. Removal or Replacement of Front Panel

Assembly 1A1A18 Environmental
Gasket

(fig. 3-7).
a. Disasgembly.
(1) Perform step ¢ of paragraphs 3-12, 3-
13, and 3-i4 in sequence.
CAUTION
Sharp tools should not be used when re-
placing gasket due to the pessibility of
damaging the gasket during insertion.

(2) Loosen and remove environmental gas-
ket (3) from front panel assembly (1).

b. Reassembly.

(1) Apply silicone lubricant, specified in
paragraph 3-7, to the new gasket (3} and gasket
mounting area.

(2) Install new gasket (38) in gasket tray.
3-19
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Figure 3-7. Front panel assembly 1A1A18, exploded view.
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1 I8 Program switch 30 Antenna connector
B 16 Channsl switeh 31 Retainer nut
% £7 Channe! switeh 32 Lockwasher
4 18 @wﬁn% 33 Start switeh 8-11
& 19 Fuse holder 34 Retaining nut
& 26 Hetaining nut a5 %mr
7 21 Lockwasher 36 aterseal boot and retainer
1 22 Cable assembly nut (8}
L] 23 Attenuator asarmbly 37 Meter
16 24 Connector 83 38 Seelskrew
1 25 Dusteap 81315-1 39 Level dev. eontrol
13 26 Dusteap 81415-2 40 Leve! set control
1& 27 Dusteap 9760-10 41 Resistor
) 27 2% Panhead secrew

Figure 3-7 -- Continued

(8} Perform step b ¢ paragraphs 3-14, 3~
13, and 3-12 in this sequence.
3-16. Removal or Replacement of Knobs for
CHANNEL, MODE, MESSAGE, FSK,
PROGRAM and METER Switches and
Controls LEVEL SET and LEVEL DEV
(fig. 3-7).

a. Disnsgembly. Reraove panel screw (4) and
remove knob (5).

b. Reassembly. Position knob (8) over shaft
end of switcl. or control, replace and tighten
gerew (4).

3-17. Removal or Replacement of CHANNEL,
PROGRAM, MODE, FSK, METER and
MESSAGE Switches 1A1A18-S1
Through -S10

(fig. 3-7).
a. Drsassembly.

(1) Perform step « of paragraphs 3-12
through 3-14, and 3-16 in sequence.

(2) Unselder wires to applicable switch,
noting terminal connection, and mark wires as
required.

(3) Remove nut (6) and lockwasher (7)
and remove applicable switch by pulling 1t from
the rear of front panel assembly (1). Remove O-
ring (18) from applicable .. . Items 6, 7, and
18 are supplied with e .+ _lacement switch
and therefore need not - « od during removal.

b. Reassembly.

_(E) Place O-ring (18) in seating space on
a}x@hcabke switch (items 8 through 17) and posi-
tion switch in place on front panal assembly (1).

(2) Apply silicone lubricant as specified in

paragraph 3-7, to switch and switch mounting
area,

{3) Secure switch with lockwasher (7) and
retaining nut (6),

(4) Solder wires to terminals, as marked
during removal.

(5) Perform step b of paragraphs 3-16, 3-
14, 3-13, and 3-12 in this sequence.
3-18. Removal or Replacement of Fuse
Holder 1A1A18-XF1
(fig. 3-7).

a. Disessembly.

(1) Perform step e of paragraphs 3-12, 3-
13, and 3-14 in sequence.

{2} Unsolder wires to fuse holder (19} not-
ing terminal connections, and mark wires as re-
quired.

(3) Remove retaining nut (20) and Jock-
washer (21) and remove fuseholder (19) by pull-
ing it out from the face of the front panel as-
sembly (1). Items 20 and 21 are supplied with
replacement fuse holders and therefore need not
be saved during removal.

b. Renssembly.

€1) Apply silicone lubricant, as specified in
paragraph 3-7, to mounting area of fuse holder
(19) and front panel assembly (1).

{2) Place fuse holder (19) in position and
secure with lockwasher (21) and retaining nut
(20).

{3} Solder wires to fuse holder terminals,
as marked during removal,

(4) Perform step b of paragraphs 3-14, 3-
13, and 3-12 in this sequence.

3-19. Removal or Replacement of Cable

Assembly 1A1A18W1
(fig. 3-7).

a. Disassembly.
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(1) Perform step ¢ of paragraphs 3-12 and
3-13 in sequence.

(2) Remove cable assembly (22} by loosen-
ing (countercle kwise) connector nuts at each
end of cable.

b. Reassembly.

{1) Position cable assembly (22) at atten-
vator (23) and connector 1A1A18-83 (24) and
secure by tig?\bening connector nuts.

(2) Perform step b of paragraphs 3-13 and
8-12 in this sequence.

3-20. Removal or Replacement of Connector
Dust Caps
(fig. 3-7).

a. Disassembly. Remove dust caps (25, 26 oy
27) hy twisting counterclockwise and then re-
moving panhead screws (28 or 29) securing the
dust eap reiaining chains.

b. Reassembly. Position dust caps (25, 26 or
27) over appropriate connector and secure 0 ¢Cn-
nector by twisting clockwise. Secure dust cap re-
taining chein with panhead screws (28 or 29)

3-21. Removal or Replacement of Front Panel
Assembly Connectors 1A1A18-J1, -J2,
-J3 and -J4
(fig. 3-7).

a. Disasgenibly.

(1) Perform step a of paragraphs 3-12, 3-
13, and 3-14 in seguence.

(2) Unsolder wires to connector 1A1A18-
1, 32 or -J4 (30) or disconnect cable assembly
(22} from 1A1A18-J3 (24).

(3) emove retsining nut (31} and lock-
washer (32) to remove connector 1A1A1B-J1,
-J2, or -J4 (30} or connector 1A1AIB-J3 (24).
Items 31 and 32 are supplied with replacement
parts and therefore need not be saved.

b. Renssembly.

(1) Apply silicone lubricant, specified in
paragraph 3-7, to mounting area of connectors
(30 or 34) and front panel assembly (1}.

(2} Pasition connector 141A18-J1, —J2 or
~J4 (3) or connector 1A1A18-33 (24) in appro-
priate slot in front panel assembly (1) and se-
cure with lockwasher (32) and retaining nut
(31).

(3) Solder wire to appropriate connector

3-22

1A1A18-J1, ~J2, or -J4 (80) or cornector cable
assembly (22) to connector 1A1ANB-J3 (24).
(4) Perform step b of pavagraphs §-14, 3-
13, and 3-12 in this sequence.
3-22. Removal or Replacement of Front Panel
Assembly START Switch 1A1A18-S11
and Its Waterseal Boot
(fig. 3-7).

a. Disassembly.

(1) Perform step ¢ of paragraphs 3-12, 8-
13, and 3-14.

{2) Unsolder wires to switrh (33) neting
terminal connections, and mark as required

(3) Remove waterseal boot and retaining
nut (34) and remove switch (33) and spacer
{35).

b. Reassembly.

(1) Apply silicone lubricant, specified in
varagraph 3-7, to switch (33) mounting area
on front panel assembly and to the inside of
the waterseal boot,

+2) Install spacer (85) on switch mounting
shait and position switch (33) 1 mounting hole
and secure with waterseal boot and retaining nut
(34).

(3) Soider wire to switch
noted during removal.

(4) Perform step b of paragraphs 3-14, 3-
13, and 3-12 in this sequence.

terminals, as

3-23. Removal or Replacement of Attenuator
1A1A18-AT1 Boot

(fig. 3-7)

a. Disassembly. Remove waterseal boots and
retaining nurs (36) from attenuator switches.

b. Reassembly.

(1) Apply silicone lubricant, specified in
paragraph 3-7, to the boot mounting area on the
front panel assembly and the mside of the boot.

(2) Position waterseal boot and retsiming
nut (36) over switch toggle arm and secure by
tightenming clockwise.

3-24. Removal or Replacement of Plug-In

Modules 1A1A1 Through 1A1A15 on
Front Panel Module Assembly 1A1

(fig. 3-8).

a. D:isassem5ly.
(1) Perform step a of paragraphs 3-12 and
3-13.

|
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/ ELEH.5 « 1978 Ta=TH- 34

1 Thumbscrews (30) 3 TCXO module % Captive washer ot (4)
2 Front panel module assembiy 4 Flathead serews (4,

Figure 3-8. Front panel module assembly 1A1, exploded view.

(2) Loosen two knurled thumbscrews (1) CAUTION
correspording to the module (1A1A1 through When replacing modules 1ATAL thiougr
1A1A15) to be removed. 1AL1ALS, shae the modules 1n zlowly to

a rord possible lumage to connsector pins,
(3) After loosening, press thumbscrews (1) P £

forward to break module loose from connectors
and remove module from opposite side of front
panel module assembly 1A1 (2).

(1) Slide modules into their apyrop.iate slot
and socure by tightening twe thumbscrews (1)
on oprosite side of front panet moule assembly.

(2) Perform step b of paragrapis 3-1: and
b. Reassembly. 3-12, 1. th's sequence.
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3-25. Removal or Replacement of TCXO

Module 1A1A16
(fig. 3-1(2)).

a. Disassembly.

(1) Perform step e of paragraphs 8-12 and
3-13, in sequence.

(2) Uusolder wires and component leads
connected to B+, GND and OUT terminals of
1A1A16 (1) and mark wires as required.

(3) Remove modules 1A1A2, 1A1AT and 1A-
1A€ (para 3-24) to gain access to two flathcad
screws (2) on the inside of the front panel mod-
ule assembly.

(4) Remove the two flathead serews (2)
and remove module 1A1A16 (1).

b. Reassembly.
(1) Position module 1A1AE (1) in place
and secure with two flathead screws (2) inserted
from inside the front panel module assembly.

(2) Replace modules 1A1A2, 1AIAT and 1A-
1A6 (para 3-24).

(3) Solder wires and component leads to
1A1A16 terminals (B4, GND and OUT) as noted
during removal.

(4) Perform step b of paragraphs 8-18 and
3-12, in this sequence.

3-26. Removal or Replacement of Power
Supply/Regulator Assembly 1A1A17

(fig. 3-8).
a. Disassembly.
(1) Perform step e of paragraphs 3-12 and
3"](3.
(2) Unsolder wires to 1A1A17 (3) termin-
als and mark wires as required.

(3) Nemove modules 1A1A4. 1A1AS, 1A1-
Al and 1A1AII (para 3-24) to gain access (o
four flathead screws (4) on the inside of the
front panel module sssembly.

(4) Remove the four flathead screws (4)
and the four captive washer nuts (5) securing
1A1A17 (3) to remove LAIALT.

b. Reasgembly.

{1) Position 1A1A17 (3) in place and se-
cure with four flathead screws (4) and four cap-
tive washer nuts (5).

(2) Replace modules 1A1A4, 141A5, 1A?
Al0 and 1A1A11 (para 3-24).

3-24

{3) Sclder wires to 1A1A17 terminsls as
noted during removal,

{4) Perform step b of paragraphs 8-12 and
3-12, in this sequence.

3-27. Removal or Replacement of Connector
1A1P1 on Front Panel Module Assembly
(fig. 3-1(2)).
a. Digassembly. ‘1
(1) Perform step a of paragraphs 3-12 and |
3-13. ‘
(2) Ursolder wires 1o connector (8) noting |
terminal connections, and mark wires as re- |
quired.
(3) Remove two flathead screws (4) and
nuts (5) to remove connector (3). .

b. Reassembly. ;
(1) Position coni-ector (8) in place and se- |
cure with two fiathead screws (4) and nuts (5). |

(2) Perform step b of paragrephs 8-13 and
3--12, in this sequence.

3-28. Removal or Replacement of Center
Housing Assembly 1A2 Environmental
Gasket
(fig. 3-9).

a. Disassembly.

(1) Perform step a of paragraphs 3-12 and
3-13, in sequence.

CAUTION
Sharp tools should not be used when
replacing environmental gasket due to
the possibility of damaging the gasket
during insertion.
(2) Loosen and remove environmental gas-
ket (1) from center housing assembly (2).

b. Reassembly.

(1) Apply silicone lubricant, specified in
paragraph 3-7, to the new environmental gasket
and gasket mounting area.

(2) Install new environmental gasket (1)
in gasket tray of center housing assembly (2).

(3) Perform step-b of paragraphs 3-13 and
3-12, in this sequence.

3-29. Removal or Replacement of Connector
Assembly 1A2A2 on Center Housing
Assembly 1A2
(fig. 3-0}

a. Disagrembly.
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T
BLE62S5-2%08~ Y= THi= 3
1 Enviconmental gasket 5 Danhead screw (2) 8 Compression spring (4)
2 Center housing assembly & Nut (2) g Connector assembly 1AZAZ
3 ganlj&egek gerew (6 7 Flat washer (2) 16 O-ring gasket
4 ut {6}

Figure 3-9. Center housing assembly 1A2, exploded view.

(1) Perform step ¢ of parag.aphs 3-12 and
3-13, in sequence.

(2) Remove six nuis (4), six panhead screws
(3), two nuts {6), two rarhead screws (5}, two
flat washers (7) and four compression springs
(8) to taxe out connecto: assembly 1A2A2 (9).
Remove O-ring gas kot (10}.

b. Reasrembly.
CAUTION

Sharp tocis should not be used when re-
placing C-ring gasket due to the pos-

Section V.

3-30.

@. The test proced:.res deseribed in this section
are for use by personrel responsible for direct
support mairtenance of th~ test set to determine
the acceptability of reparred oguipment. These

General.

sibility of damaging the gasket during

replacement.

(1) Apply silicone lubricant, specified in
paragraph 8-7, to the new OQO-ring gasket and
gasket mounting area.

{(2) Place O-ring gasket (10} in position,
put conn “tor assembly 1AZA2 (9) in position
and secure with two panhead screws (5), four
compression springs (8), twe flat washers (%),
two ruts (6), six panhead screws (3), and six
nuts (4).

{3) Perform step b of paragraphs 3-13 ard
3-13, in this sequence.

TEST SET DIRECT SUPPORT TEST PROCEDURES

procedures provide specific operational require-
ments that the equipment must meet before it is
returned to service. When a system test proced-
ure does not meet its performance standards, the
next higher category of maintenance is required.
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CAUTION

Never adjust any module controls. These
conirols require specialized test equip-
ment and are adjusted only at depot
level.

b. Comply with all general instructions pre-
ceding each test procedure chart. Perform all
actions required in the test equipment control
settings and test set control settings column of
the procedure chart before performing the test
procedure steps. Then verify the test procedure
results against its performance standard. In addi-
tion to these tests, perform the operators test
procedures listed in chapter 8 of TM 11-6625-
2578-12.

e. Turn on all test equipment 30 minutes prior
to starting any test procedure to allow for warm-
up and stabilization. Insure power supplies are
set to zero voltage at initial turn-on and then ad-
justed to specified voltage.

3-31. References

The following information will be helpful when
tvoubleshooting and/or repairing the text set:

TM 11-6625-2578-12 Operator and Orgenizational

Mairntenance wofanual for

Radio Test Set Group OQ-
60/USQ-46.
Funetional block dirgram  Figure 6-8
Wiring disgram Figure 6-2
Schematic diagrams Figures 6-4 through 6-21
Component locations Section IV
Front pare] controls Figure 6-20
interlocking diagram.
KOTE

Unless otherwise specified in the iest
rrocedures, signal generaior ocutput or
tes! set outpur frequencies have a toler-
ance of £5 ppm.

3-32. Guard Band and Sync Pulse Timing Test

Procedure
a. Test Dquipmer.t end Matevials,
(1) Oscilloscope AN/USM-281A
(2) RF Monitor R-1617A/USQ-46
(3) Power Supply PP-6446A/USQ-46

b. Test Connections and Conditions. Oscille-
scope channel A shail menitor discriminator out-
put of the RF monitor at PIN T on the EXT
DISPLAY connector. Connect the equipment as
shown in figure 8-10. Waveforms observed dur-
ing perfurmance of the direct support test pro-
cedures are shown in figure 3-11.

¢. Procedure. Perform the steps in chart 3-7.

Cx-12313/0

BADID TEEY &7
TE-2063/UBY b

T AT B
] o™
POVER SUPPLT [

- 125030
———{

gy

E1 662522578 ihotM 56

Figure 3-10. Guard band and sync timing test setup.
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SRR s 5.0 wefem

STNC 2 BXY St SYHC Siud
PROUE .41

W/ s
YERT s ¥ § Fowm
swgEr- 5.0 em
SYNC: EXT FRoM SYNC JACK
PROBE b3
1006 1 oc

(Cy MSG IYPE | W/F
PROCRAM €L
VERT 0.5 Vem
SEEP: 10 me/cm
SYNC:  BXT POS
PROBE: XL
INPUT: BC
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(Cy  €ub BAND ABD SYNC TLCE
wir

VERT:
GERP

0.5 ¢/em
10 us/fem
BT Fos

X
594

UERT >

SUgLP

$YHC «

PROSE: XD
NPT BE

(C) M9GC TYPE 2 W/@
PROCRAM 0L

WERT: 0.3 Wew
SWREF: 10 ma/cm
SYNC: EXT pOS

PROBE: XL
IpUT: €
1662542578 3-TH-37 (D

Figure 3-11(1). Direct support test set system waveforms (part 1 of 2).
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Figure 3-11(2). Direct support test set system waveforms
(part 2 of 2).
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Chart 3-7. Guard Band and Sync Timing Test Procedure

[ cantet settings soaten] sottings Tuat geacadaze Parloroanes standeds

it | AN/USH-2a24 RP Chaunel: 1045 Prees START switels .. . ...... . .. Anmu-m_gmwmsqzzr
TREIGGER: BEx HODE: REP-4 noise period fram the siart of the cuseilio-
SWEEP: § me/an MESSAGE: 1 seope traee to the beginning of the quisting
VERT: & Viem PROGRAM: 01 RF Monitor output, and a 6§ = 0.5 ms
RP WONITOR PBK: WP quieting period (guard band) prier to the
 CHANNEL: 1045 RF OUTPUT ATTEMN: first pesition transition as showo in wave-
PFOWERR: ON -~ 86 dban (80 db Atten. on switch) foras A sud B, figure 8-110.
VOLUME: CW
SQUEBLCH: Max. CW
DUl : azimam CW

2 | Same us step | evcept:! Same s Step I except: Press 8%ART 2 .. . ... AR/USH-281A must indieste 2 16 = § ms

PESK: W/8

roise pericd from the start of the cacille-
seope trate to the beginning of the quieting
RP Monitor outpot end ¢ 6 = 05 ms
quieting period (guard band) prior to the
firet positive transition as shown in wave-
forms C and D, figuve 3-110.
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3-33. RF Output Calibration Accuracy Test
Procedure

@ Test Equipment and Materials, AN/URM-
145.

b. Test Comnections and Conditions. Connect
the equipment as shown in figure 3-12.
e. Procedure. Perform the steps in chart 3-8.

fU~46 "
RADIC TRST 2T
T9-2963/U8Q~46

ELOEI5- 2378 Yoo THe 38

Figure 3-12. RF output calibration accuracy test setup.



Chart 3-8. RF Output Calibration Accuracy Test Procedures

TM 11-6625-2578-34

\ | AN/URM-238 RP Chammel: 1045 Adjuort BP LEVEL SBT for cmwen- | Appotinstsly —10 dbes,
| BANGE: St for eumter | METER 8W: RIP Lewel lent reading vm AN/UBM-145.
! senle deflection, seo test. | MODE: CAL
v Uayee w step Sams ue whep 1 | tosert the following CUTPUT ATTREN | Readisg an e AN/UBRE-145 munt be with.
one ot u tise. in .04 dum for ench attengation,
: 4% db {#1)
[ o db (42
) 20 db
: 19 &b
: 5 db
% 3 dn
: 24
! i db
1 | Yeme 2o sep b Seue se step | exeopt: BFP chanmel | Repeat stegs | and 2 A Bavme o slop 2.
4| Yeme ep wep 1 Same as step 1 exeopt: RP channel | Ropent otops L and 2 . Bavme an step T
' namber 2218, 1

331
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3-34. Frequency Coverage and Accuracy Test
Procedure

@& Test Equipment and Materials. AN/USM-

b. Test Connections and Comditioms. Connect
equipment as shown in figure 8-13.

¢. Procedure. Perform the steps in chart 3-9.

O1-12313/y
O

POER SUPVLY
PP-644EA /UBQ~46

BADIO TEST SET
78-2963/USQ-46
—
O oo
27 OUT
FEEQUENCY COUHTER
AR/ OBM~20M
— | !
€6~3628/1 1

BL4625 2578 WeerTH» 3P

Figure 3-13. Frequency coverage and accuracy test setup.
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Chart 3-9. Frequency Coverage and Accuracy Test Procedure

SENSITIVITY: 10 V

GATE TIBE: As requizea
POWER: TRACK

Same as step |

meter).
AETLATLED . LT
BANINI s . ABEs

MESSAGE: 1, 2, 0r &
RP OUTPUT ATTEN: All to out

positions.

.| Same as step 1 except: RF CHANNEL

numsber to test channels of chart
3-~10.

Same as step 1

1| AN/UJM-gO7 RP Channel 2400 METER SW: RP | Measure output frequency diffeventisl | Frequency must be within § ppm of channel
ruNCIION: Level set (adjust BF level set eon- | on AN/USM-207. 2400 (160.125000 MHs).
FREQUERCY troi for power set line indieation on

Frequency must be within 6 ppm of channel
frequencies listed in chart 3-10,
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Chart 3-10. Test Channel Frequencies USQ-46 display during step 1 a, b, e or

Chael selouted RBP frequanay (NHs) d, that step must be repeated three more

2400 o o 160.12500 times to insure that the error was ran-

2680 L 161.87500 dom or that the test step fails to meet

2699 e e e ... 16190875 the performance standard.

0000 . .. . ... ... 162.00000 ,

eeet .. . ... 162.00825 ¢. Procedure. Perform steps of chart 8-11.

0108 i .. 16888135

@89 .. ... 162.86875

GESe .. . .. . ... 163.87600

oz | I 164.86875 [0 | = o=

0599 o T 168743t lcmmm

0600 165.76000

L S 166.60000

88> 187.61876

0000 e e e 167.62560 CG-3628/0

1045 S 168.58126

1199 C e e - 16949875

1206 .. .. .. 188.50000

1384 . . e 176.46250

1499 . 111.36875

180 . 17137500

lucs ce e 172.86875

1799 . e 173.24876

1860 ... 173.85600

w2 . cee - e ae. 17432500

2099 e 175.11875

2100 B s 175.14500

2218 . . 175.86250
3-35. Message Program Generation Test

e. Test E gv oment Materials,
(1) RF M-nitor R-161TA/USQ-46.
(2) Power Supply PP-6446A/USQ-46.
(3) RF Indratcs ID-1721/USQ-46.
{4} Osci .oxcpe AN/USM-281A
b. Test Crnnecitms and Conditions. Connect
equipment. as shown in figure 8-14.

NOTE
If an error is ¢h.erved on the R-1617A/ Figure 3-14. Message generation test setup.




Chart 3-11. Message Generation Test Procedure.
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\%.53‘ u‘urm Tess procedure Performance standards -
B-161248/U8Q 40 METER- RP LEVEL a. Press test set START switeh a. Lampa | through 71 on R-161TA/USQ-46
CHANNEL: 1045 BFP ATTEN: 80 dB IN (-90 db at must light in sequence, and an audible
PWE: ON outpat) tone must be heard as each lamp lights.
VOL: Mex CW BY CHAN: 1645 Errors (improper zequence or no lamp
$QUEBLCH: Max CUW PROGRAM: 01 lit) on the R-1617A/USQ-46 must be
DiM: Max CH MODE: SEQ-A lezs than one error per sequence. {(Refer
BIT RATE: PAaST MESSAGE: 1 to pars 3-35 b.) See waveform E, fig.
AN/USBHM--2214 PSK: W/F 3-11@® for output observed at pin T of
TRIGGER: BXT FOS R-161TA/USQ~46 external display con-
COUPLING: DC nector.

VERT: 0.5 V/em
SWEEP: 10 ma/em

b. Set test set MESSAGE switch to
2 and press START switeh.

get MESSAGE swileh to

¢. Set test
8 and press START ewitch.

5. Same as step a except, ID-*7:'-USQ-46
message type IIA must remain lit
during displays 1 through 71 and the
ID-1721/USQ-46 display must show a
sequential event count (1 through 63 for
R-1617A/USQ 46 displays, 1 through
€9 and a 00 for display 71). See wave-
form F, fig. 3-11® for output observed
at pin T of R-161TA/USQ-46 external
display connector. The NRT lump shall
indicate 2 number when the R-1617A/
USQ-46 indicates a number as follows:

NEY R-1617A/USG-i8
3 8
3 41
6 42
] 4%
2 46
4 48

See waveform A, figure 3-11® output
cbeerved at pin T of R-1617A/USQ-46
external display eonnector.

e. Same gs step o except, ID-1721/USQ-46
messag: type 1IB lamp must remain lit
during display 1 through 71 and the RT
tamp shall indieate 2 number when the
RB-1617A/USQ-46 indicates a number

a8 follows:
BT lamp B/1017A/UEQ-68
3 21
5 23
6 24
1 27
2 28
4 31
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w m aaled exifings Test proc adnze Perloraanse vandards
d Set test set UESSAGE to ¢ | d Same us step ¢ exespt sudio tone will be
and MODE switch to REP-M. on for ) 2= 2 see. See waveform B,
Manuslly sequence through all figure 3-11® for cutput chserved at

2 | Same as otep 1 execept:
AN/USM-8814
SWERP: 50 ma/cm

Same as step 1 exzepl: PSE: W/S

pin T of R-1617A/USQ~6 external

¢ Same ss siep lo exeept see waveform C,
fgure 8-11®.

6. Same as step 16 emeept see waveform D,
figure 3-11®.

¢. Same as step lc exespt see waveform E,
figure 3-11@.

4’ Same 28 stzp id exespt see waveform P,
figure 3-11®.
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DIREST SUPPORT TROUBLESHOOTING AND REPAIR OF

THE POWER SUPPLY PP-6446A/USQ-46

3-36. Troubleshooting and Repair

' The following information will be helpful when
}mbmbmﬁng and/or repairing the power sup-
ply:

| ™ 11-6625-2578-12 Operator and Orgunizational

Maintenanee Manual for
Teat Set Group 0Q-60/
U8Q-46

3-37. Resistance Data.

Charts 3-12 and 3-13 list resistance data to aid
in troubleshooting the power supply at the direct
support maintenance level. Resistance data was
taken on a known good power supply, from con-
nectors J1 and J2 (flg. 3-16()) to chassis ground,

with a TS-852B/U multimeter.
Chart 3-12. J1 Resistance Measurements of the
PP-6446A/USQ-46.
Porminal Resistancs
’ + Olma ~ Ohms
A Infinite
**B 250 x 100K 4.5 x 100
ssC T x 100K 18 x 100
*D 200 x 100K -
B - -
P -
G - -
*H - -
J Infinite
K
L
M 0 0
*Tormizal not used.

*ieasurement at J1-B sad J1-C ~ery due to condithon of claetvolytic
capaciters in olreult.

Chart 3-13. J2 Resistance Measurements of the
PP-6446A/USQ-46.

Rualatance
Termins! T O e
A 0 0
*B 500 x 100K 21x10K
C
D
*‘E 300 x 100K W x 160

s, ¢t at J2-B and J2.E mar vary due to coaditiom of

edsetrelytic capacitar In eircuit.

3-38. Voltage Checks.

a. General, The following voltage checks were
mzde on a known good power supply using a TS-
352B/U multimeter A jumper wire was con-
nected between pins C and D to simulate the
test set MODE switch. There was no load test
set connected to J2.

b. AC Input. With the power supply ac cable
CX-12818/U, connected at J1 to provide 110
vac, 60 Hz input voltage, check dc voltage be-
tween J2-A and J2-B and then J2-A and J2-E.
Connect negative multimeter probe to J2-A and
positive probe to J2-B or J2-E. Voltage between
J2~-A and J2-B shall be 11.5 to 16.0 vde. Volt-
age between J2-A and J2-E should be 22 to 83
vde.

3-39. Continuity Checks and Input Power
Cable.

Check the power supply ac input power cable for
continuity as shown in figure 8-16. Repair or re-
place cable, if required.
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LA625-2578-34-T-41 (D)

Figure 3-15(1). Power supply PP-6446A/USQ-46.
components location (part 1 of 2).
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Chake 2L 3 plate sasembly
g serews (3) 24 m(ﬂ

12 Piat washses (B) 25 Lochwauaker (4}

14 Cagacitor 2C1 25 Plat washer (4)

15 Capacitor 3C2 21 Component beard

16 Plathead screws (2) 28 Secrew tarminal

17 Flat washer (2) 29 Paohead sevew

lg Conzector J1 ® :g ¥iat waaher

|

22 Retainer nut 82 Standef (%)

ELOG23= 1470 Yoo . (O

Fuse 2 Retainer nuts (3
2 |gurem)s.”Power Supply PP-6446A1‘U‘S&-46.
components location (part 2 of 2).

X123y |

THT i
g(‘ﬂb

dwet RE613-2570-Jea T4

Figure 3-16. Power Supply AC Cable Assembly CX-12313/U.
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Section VII.

DIRECT SUPPORT REPAIR PROCEDURES FOR THE

POWER SUPPLY PP-6446A/USQ-46.

3-40.

a. feneral, When eguipment kas been turned
in for repair, check it for completeness aud for
conpdstion. Check the preventive maintenznce
foera to find dofBetencies that could not be cor-
rected by crzanizational maintenance personnel.
Cheek he equipment for tags or naotes which meay
ndicate the malbinction of the equipraent,

Repai r Procedures.

b, Ingpcetron Make a visuas ingpection o deter-
mine the consditon of the equiptuent when it is
turned n for repatr.

Section VIII.

(1} Inspect the cable for brokea leads, brit-
tle or damaged insulation, and corrosion.

(2} Inspect a!l® plugs for proper seating, ‘
loose or broken leads, and poor soldsr connectiors.

(3) Inspect fuse holders for bent comacts,

damaged covers and corrosion.

¢. Locating Malfunctions, Locate malfunctions
in wmrdance with the procedures of section ‘ﬂ-
and remeve and replace paris in sceordance with
the procedures of section VILL

DIRECT SUPPORT REMOVAL OR REPLACEMENT OF

POWER SUPPLY PARTS.

3-41. Removal or Replacement of Connector
J 2

(fig 3-15(1) and (2)).
a Disassembiy.
thy Remove four panhesd sersws (1) und
four flat washers (2 to loosen connector J2 (3).
(2) Tull connector J2 (3} out t¢ rasximum
length a-lowed by wires connected fo rear tor-
minate o JI¥ (3).
(2} Unsolder wires to connector 42 (3)
terminale and remove 42 “3). Note terminas con-
neetions and mark wires as required.

b. Eeass 1ably.

{1) Solder wires to counector J2 (3} ter-
minals ag noted Juring disassembly.
{2} Position J2 (3) in place and secure with

four fal wasness (2) and four panhead screws
{1}

3-42. Removal or Replacement of Power

Supply Gasket
(fig. 3-15(1) and (2)).

a. [sassembiy.

3-40

(1) Hemove 22 panhead screws (4) and 22
fla: washers (5) securing cover plate () and ve-
move covar plate.

CAUTION

Sharp toois should not be used when

replacing environmental gasket due tn

pussibulity of damaging the gasket dur-

ing insertion.

{2) Loosen and remnove en.irommentsl gas-
wet (T from cover plate (5).

b. Reassembly.

(1) Apply adhesive rubber, speci
paragraph 3-7, to one side of the new envircn.

mental gz sket t?) and gasket arvea om cover plate

(6).

{2} Position treated side of envirenme
gasket (7} on treated side of cover pz?m&e (B)

(33 Apply silicone lubricant, specified in
paragraph 3-7, to exposed gide of environmental
gaskat (7) and to power supply housing area
that makes contact with gasket.

(4} Position cover plate (6} on pewer sup-
ply housing z2nd secure with 22 8at washers (5)
and 22 panhead screws (4).
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CHAPTER 4

GENERAL SUPPORT MAINTENANCE

Section |I.

4-1. General

6. The additional dats and test procedures pro-
vided in this chapter are for use by genera! sup-
port maintenznee personnel responsible for deter-
mimng the acceptability of repsired equipment.
The test procedures provide specific requirements
that a test se! must meet after pariz have been
replaced which require a system .ccurscy fest.
These teats are provided in section IV. Additional
removsl or replacement procedures are provided
in geetion V.

b. Test data and procedures for the power sup-
ply are pron ‘ed in sectior. V1. This data pro-ides
Dapecfﬁ@ rzjuirements that & power supply must

Section 1.

4-3. Tools, Materials, and Test Equipment

All tools, materisls and test equipment (in addi-
 tion to that required for direct support mainten-
ance) required to perform testing procedures in
this chapter are listed below.

a. Tools. No sdditional tools are required for
genersl support maintenance.

b. Materials. No additi
quived for genersl support maintenance.

e. Test Equipment. The following test equip-
ment (or equivalent) is required for general sup-
port mantenance in addition to the fest equip-
ment is listed ir paragraph 3-7.

Section Ill.  GENERAL SUPPORT

4-4. Troubleshooting Chart

bleshooting chart 4-1 covers symptoms that
be noticed when performing the additional

INTRODUCTION

meet after internal parts have been replaced. Ad-
ditional removal or replacemsnt procsdures are

provided in section VI

4-2. Reference Data

The following informetion is provided to awd in
isolaling a faulty wnodule (or i1eplaceable part at
general support) in the test set:

Veltage and resistance chart Paragraph 8-5
Bystem waveforms Paragraph 3-6
Direct support iroubleshooting chant Parsgraph 3-%7
Geners! support troubleshooting chart Paragraph 4-¢
Funetions! block disgram Figure 6-3
Wiring disgram Figure 6-2

TOOLS, MATERIALS, AND TEST EQUIPMENT

Teet wguipmend
Ac Ammeter ME-654/U
De Ammeter T8-352B/U
Decade Resistanee Box ZM-16B/U
Digital Voltmeter AN/GSM-6¢
Variae Autolransformer CR-IA/U
Signal Generator AN/URM -70
BRMS Volvmeter ME-318/U
Signal Generstor AN/USM-264
Power Supply PP-6445A/USQ-46
Rignal Generator SG-239/U

Storsge oscilloscope HP-1405, 1427,

1418,

Suwoddard altenuators 9051340 and

~£0.
100K ohm resistor RCOSGF104J

TROUBLESHOOTING OF TEST SET

Conm RO
Ac ammeter

De ammeter
Decade box
Digital voltmeter
Ac power supply
Signal generstor
RMS voltmeter
Sign<' genersior
Power supply
Signe! generstor
Oecilloseope

Atlenuatlors

Rezistor

Test Set system tests contained in paragraphs
4-6 through 4-10. If a trouble is noticed during
a test procedure, refer to the troubleshooting
chart for correclive measures for that trounle.

4-1
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Chart 4-1. General Support Test Set Troubleshooting Chart

We Trouble symptom Probabie ble chachs,

i Syatems securacy incorrect _ {a. Fauity detector-output module 1A1AZ (fig. 3-1). Replace if

defective.

i b. Pralty sattemuator switch(esi. Replace attemustor assembly

‘ 1A1ALB-AT: (fig. 3-T).

é Meter eanmot be set to POWER SET [a. Fauolty meter 1A1A418-M1 (fig. 3-7). Replace if defeetive. i

mark. b. Paulty detector-cutput module [AIAZ (fig. &-1). Eeplace if
defective,

e. Paulty RF mucer/amplifier 141A7 (fig. 3-1). Replace if defective.

4. Fauolty VCXO 1A1AL (fig. 3-1°. Replace if defeeiive.

e

f

. Paolty leop filter/VCO 1A1A3 g, 3-1). Replace if defe tive.
. Faulty RF level set potentiometer 1ALA18-R2 (fr. 3-T). Replace
| if defective.
3 . All channels off frequency ¢ Paulty VCXO module LALAL (fig. 3-1). Beplace if defective.
b. Faulty BF mixer/amplifier module LALAT (fg. 3-1). Replsce if
‘ defective.
Faulty programable divider module 1AIAR (B2 3-1). Replace if
defective.
4. Faulty TCXO mudule 1ALALG (Bg 3-1) Replace if defective.
e. Faulty power regulator LALALT (fig. 3-1). Replace if defective.
Some channels off frequeney a. Faclty synthesizer/mixer '-odule 1ALA4 (fg 3-1). Replace if
defective.
b. Paulty loop filter/VCO module 1AIAZ (fig. 3-1). Beplace 5 4
‘z defective,
g e. Faulty programable divider module 1ALIAS (fig. 3-1). Beplace if
defective.
] id. Faulty reference generator module 1AL1ALD (fg. 3-1). Replace if
i defective.
e. Faulty RP mixer/amplifier module TAIAT (fig. 3-1). Replace Kq
\ defective.
| f. Faulty channel select switches 1A1A18-St through -84. Replace
3 if defective
3 | Deviation measurement outside of speci- |a. Faulty made contrel IEI module TALALL (g 3-1). Replace if
}f fieations. defective.
E b. Faulty VCXO module 1A1AL (fig. 3-1). Replace if defective.
8 f Unable to obta’n specified deviation a. Faulty detector-output module 14142 (fig. 3-1). Replace if
defective.
ﬁj 5. Faulty VCXO modale 1A1A1 (fig. 3-1). Replace if defective.
‘ *le. Faulty meter 1A1A18-M1 (fig. 3-7). Replace if defective.
d. Fauity DEV control 1A1418-R7 (fig. 3-7}. Replace «f defective.
7 ' Excessive drive requived to obtan eali- | 6. Faulty detector-output module LALAZ (fig- 3-1). Replace i
brated meter reading. defactive.
b. Faulty VCXO module LATAL (fig. 3-t). Replace if defective.
e le. Faulty meter 1ALALS-ML (fig. 3-7). Replace if defective.
8 Meter deviation reading increased a. Paulty detector-output module 1AVAZ (fig. 3-1). Replace if)
defective.
b. Faulty meter 1ATAIS-ML (fig. 3-7). Replace if defective.

&

Section 1IV. GENERAL SUPPORT SYSTEM TESTS FOR TEST SET

4-5. _G__e_g_e_r'al CAUTION

Never adjust any module contrels. These
controls require specizlized test equip-
ment and are adjusted only at the depot

a. Comply witli all general instructions pre-
ceding each test procedure chart. Perform all
actions required in the test equipment control

settings and the test set control settings columuns level.

of the chart before performing the test proced- b. Allow for at least a 30-minute warmup fo
ure steps. Then verify the test procedure result all test equipment prior to starting any test p
against its performance standard. cedure.

4-2



' ¢. Waveforms observed while performing gen.
1 support system tests on the test set are

wn in figure 4-1.

TERT: 3.0 ¥fom

SRR 2.0 ssfon

e, e vae

OBt pi

VT M IR0 e
Bt 3D

T™ 11-6625-2578-34

d. Unless specified in the test procedures, sig-

nal generator outputs or test set outputs have a
frequency toleranee of =5 ppm.

(@) SPUREOUS QUTPDT

FRORE: EN L0C REF LEvEL, O 48
& 100 &z LIN SENS: A
SCaBATIDTH:  JDJ@e SCA¥ 3 il
NPT ATCIN: 30 @B SCAK TRIG i
UINEO FILTER: OFF LOC LIMESR-TR: Lo
[T¥E « 3 asidlv
(8) DEVLATION MEASUREMENT

fy‘fg TERY: 0.05 ¥ umcsljcm

F) e BVEEP: 2 msfcm

oty SYNC:  INT POS

e FRODE: X3

- U W

Figure 4-1. Genera support test set system waveforms.
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4-6. RF Output System Accuracy Measurement (4) RMS Voltmeter ME-218/U.
Test Procedure (5) RF Monitor R-1617A/USQ-46.
a. Test Equipment and Materials. (6) Stoddard Attenuators 9051340 and
(1) Signal Generator AN/URM-70. —60.
(2) RF Voltmeter AN/URM-145. b. Test Cormections and Conditions. Connect
¢3) Oscilloscope AN/USM-281A. equipment as showa in figure 4-2.

SICHAL CENERADOR
AN/ UL TO

04€ ILLOGCO™E O Q ', Ay ot
AN/ LOM=281A ' CR~123323/0
[ © o

m STODDARD
FOWER SUPTLY
‘ 3050 Belslrh Ve |
9051360 PP=64A6A/UG=46
[+] ‘
2 & © RADIO TEST SET
180 0B 15+2963/03q~46
—— | artEv.
S VOLTMETER
HE~318/0 :  — — Ejl
f i [er m}ﬂ l CE~3628/V
‘ ] | S — - -—— o —
= O
] ? [} r-— — —— G — —
@ T
. —— } .
§
™ETE ™
pri\ariiorto PISPLAY Lt
A/ URA145 | a
g 23

RF MOWTTOR
R=hBR2A/UDQedd

| exe12313/0
€X=02312/Y

BLAG2G=25 7 Jm [M=dilis

Figure 4-2. RF output system accuracy measurement test setup.



TM 11-6625-2578-34
Chart 4-2. RF Output System Accuracy Measurement Test Procedure
g Peut ergakpmnas) Test sat "
[ eoRtant sestinus enttycd satdings ‘Teas pevesdurs Mmmmm&
t AN/ URM-T0 RF CHANNEL: 1045 a. Conneet Test Set to B-1617A/ 8. Adjust AN/USH-281A vertical control
MOD: CW RF OUTPUT ATTEN: 40 and 10 IN USQ-46. De couple AN/USH- ~atil trace is on eenterline of displsy.

. FREQ: 168.531 MHz

* 500 Hz
DB OU™PUT: ¢ dbm
ATTENUATOR: €0 dbm
AN/URBKM-145
Range: 36db
AN/USH-281A
TRIGGER: INT. POS.
VERT: 1 V/em
SWEEP: 10 ma/em
MB-g18/U
BANCE: 1.9 volt
B-1807A, USQ-46
CHANNEL: 1045
. PWER: ON
VOL: Max CW
SQUELCH: Max CW
DIM: Max CW
BIT-RATE: PAST

MODE: CAL
M8G:1,2,0r8
FSK: N/P

i.

281A to pin T of external display
eonnzctor on B-16174A/USG-46.
Adjust trace on AN/USK-2814.

Disconneet test set, ecmmeet AN/
URK-T6 through €0 db attens-
ator pad te R-161TA/USQ4S,
and adjust signal gererstor
frequeney.

Disconpeet AN/URM-76 from at-
tenustor pad and connect to AN/
URM~145. Adjus BF cutput of
AN/URM-70.

Remove AN/UEM-145 and com-
neet AN/URMK-T0, through 160
db attenuation, tc anienns of
R-1617A/U3Q-46.

Conneet ME-218/U w p'n T of ex-
ternal display eonnector and read
the rms veltage.

Digeonneet AN/URM-10 sad at-
tenuators from R-1617A4/US0-
46. Conneet test set to B-161TA/
UBQ-46. Set test se: GUTPUT
ATTEN to 40, 40, 20, 5, & and
2 IN. Adjust EF LEVEL SET
for s POWER SET indication om
test set meter. Read oulput em
ME-318/U.

Disconnect test gzet from R-161TA/
USQ-46, connect test set to AN/
URM-145. Set OUTPUT AT-
TEN switehes to OUT. Observe
autput of test set om AN/ URM-
145.

Di-eonnect test set from AN/
U™M-145 and comnect ut to B-
161TA/USQ-46.

Set test set and R-161TA/US4-46
to channel 223% Adjust tes? gt
to POWER SET mark. Set OUT-
PUT ATTEN 40, 40, 20 and 30

&. Adjust irequeney until AN/USM-231A
trace is on eenterline of display.

e. Adjust output for a —20 dbm indiestion.

e. RMS veltage raust be leza than 0.2 V rms
snd grester than 0.05 V rma. Record
this reading.

f. The same rms voltage =5% as achieved
in step ¢ must be indicsted on ME-

18/U.

@ Output indicstion shell be -10 =1.5 dbm.
System acecuracy is difference im ¢b
from ~10 dlam.

k. None

&

Rezerd this reading (see waveform A,

figure 4-1).
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Tt yroceduzre

switehes to IN (—120 dbm out-
put). Observe veadivg on ME-
$18/0.

§. Disconneet ME-318/U and connpeet
AN/USM-28%A to pin T of ex-
ternal dizplay eonmrector.

b Set AN/URM-10 to 175862 MHz
*560 Hz at —10 dbm cutput.
Connect AN/URM-76 through
106 db attenuator pad to anten-
wa of R-161TA/USQ-46. Adjust
frequeney output of AN/URM-
70,

L Adjust the BF output of the AN/
URM-T0.

w. Remsve AN/URM-70 and 160 db
sitenuators from R-1617A/USQ-
46. Conneet AN/UURM--T0 divect
te AN/URM-143 and chserve
reading.

n. Repeat steps k through m above
for channel 2461 with AN/
UBM-70 et to 166.750 MHz
=566 He.

j. Adjust AN/USM-281A until trace is on
the centerline of displey.

&. Adjust frequency until trace is on center-
line of display.

£ Adjust outpot to give same reading
achieved in atep i

m. Reading chould be —20 1.5 ¢ym. System
aecuracy is difference in db from ~20
dbm.

». Same as steps k through m above.
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the aquipment as shown in figure 4-3. Set the

4-7. S i Output Test P d
purtous Dutput Test Frocedure test set o POWER SET on each channel listed
@. Test Equipment and Materials. Spectrum in step a, and adjust the AN/UMP-84 for a zero
Anziyzer AN /UPM-84. reference level.

b. Test Connectionz and Tenditions. Connect ¢. Procedure. Perform steps in chart 4-3.

CX~12313/v

SPECTRUM ANALYZER
AS/UPY-84

OF=

ET.66252578+34-TH445

Figure 4-3. Spurious output test setup.



Chart 4-3. Spurious Output Test Procedure

TM 11-6625-2578-34

Teas ewnlpmenty
somtaok aestings

Tens st
cantrol catings

Vaat procadic.e

Perlormance stondards

e

AN/ UPM-84

PREQUENCY : See pro-
eedure.

YCANWIDTH: 5 MHz

BANDWIDTH: 160 MHz

SCAN TRIGGER: Avie

LOG/LINEAR: Log

LOS REPERZNCE: 0 db

INPUT ATTEN: 20 db

SCANTIMP: § me/div

RP CHANNEL: 2400
MODE: CAL

MSL: Any

FSK: W/P

BRF CUTPUT ATTEN: ¢

.| Check the output of esch channel har-

monics listed below.
(Hz)
Chonnel FPrequaney
2400 166125006
2680 1618750600
2649 161563750
06006
0061
0108
0293

1790 173243750
1800 172250006
1972 174324000
2099 175118760
2100 175125600
218 175862660

fusm.)

Al sparicus responses shall he —40 dbm or
more down from the carvier. (B, Figure
41 for ¢hannel 1045 is a typical wave-
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4-8. Deviation Measurement Test (8) Signal Generator SG--299/1.
. Test Equipment and Matericls, ~ (9) 100 K ohm resistor RCO5GF104J (2 re-
(1) Signal Generator AN/USM 264, quired).
@.ZP F’Mﬁmﬁf Counter AN /[US*M—W- b. Pest Connectors oud Conditions. Tweo test
\ setups (figa. 4-4 ard 4-5) and four tests are re-
(3} gm Analyzer AN/UPM-84. quired. Wide deviation test equipment calibra-
{4) Signal Generator AN/URM-T0. tion is test 1, wide deviation measurement is

tion is test 3, and narrow deviation measuremant

(6) EF Monitor R~1617A/USQ-46. is teat 4. Connect the equipment as noted in the

(7} Power Supply PP-64464/USQ-46. individual test procedures.
4 SICHAL GENERATOR
R 10
PRUQUENCY COUNTER '
/08K 207 o) ﬂw ﬁ
| A | oNeAL, | )
SELCTRUM ANALYZER
[E%T wop | TS
L] = l?
\ e
STCRAL GENERATOR O
AR/ UGM 264 J i
m 2 bw
© S
L——E— ﬂ\ #'
w‘ g
08C ILLOSCOPE s SICNAL CENZRATOR
AN/ USH 23T A SC=299 /1
BT | ]
TRt | |
o
(]

BLGE 152578 Wia PMint§

Figure 4-4. Deviation test equipment calibration test setup.
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3 - 3235400
Y
PAIER EUerLy "3
PPobidd DD 4a -

FARID TEEY ]I
THe 290 3/UBQ40

(PLN 0%

Ry
EL

&Y

@B TLROBIOPE
b e JR g,

3

KF HOWITOR
[ Red 01 TR/ TSpmbl é
j \
PORER SUPPLY f
PP-0UbOR /US4t
y

I

U

ag |

2

PARITR BUPFLY 00k

] 12388, .
PP U ¢ } 3 8 333 P
Cazle | L _eresznizn ¢

=y
o
ilrL

LAl s 2818 Yo THel?

Figure 4-5. Deviation measurement test setup.
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Chart 4-4. Deviation Measurement Test Procedure

e

AN/ URM-10
¥REQUENCY:

| 168531 MHz =250 Hz
| OUTPUT: 30 dbm

i HMODULATION: EXT

AN/ USM-884
FREQUENCY.
1.250 kHz £ § Hz
CUTPUT: ©
AN/ USM-307
PUNCTION: FREQ-
UENCY
. SENSITIVITY: 10V
| GATE TIME: As
' PWR: TRACK
ANUPM-84
BANDWIDTH: 80 kHs
SCANWIDTH: | dHz
SCAN TIME: 5 ma
ATTENUATION: ¢
LOG KEP SCALE: -30

LIN SENS: As rvequiced.

| AN/USM-§81A
CTRIG: INT
VERT: 2 V/em

' SWEEP: 1 ms/ern
COUPLING: de
SG-299/U

FREQUENCY: 76 =1 Hs |

OUTPUT: As reguived.

AN/ URM-Y0

Same as in step L.

AN/ USM-2814

Same as in atep 1 execept
SWEEP is 2 nusee.

SG--298/1

Sazze as in step ig.

4-11

figure
. With AN/USM-2%4 dia ;

' MODE: CAL

adjast the frequeney of the AN/
URM-T6 and the AN/ UBM-84.

z. Conneet AM/USM-264 w EXT

modulsvien iapat of AN/ UBM-
6.

hdjuast AM/UPM-84 frequency
eaTeTage.

. Increage the cutput level of AN/

UIM-264.

. bieonneet AM/USM-204 from the

AM/URM-10 and conneet it ¢o
AM/VIEGM-ZBLA.

. Diseconneet AM/USM-I84 from

AN/ USM-ZELA snd econneet the
8G-296/U to the AN/ USM-
2814. Adjust the cutpat level
of the SG-206/0.

Megaurement
Conmeet test equipment sa shewn
in figure 4-5.
Ground input of AN/USH-ITIA
snd adjast trace.

. Adjust PP-39404A/G

Disconneet the radio test et feom

b.

&

&.

b

None.

Adjust AN/URM-T0 to 168531 MEz =
250 Hz and sadjust AN/UPH-34 to
display this frequency on the centerline
of the grid.

HNone.

Alternately decrease AN/UPM-84 band-
width, scan width and scan time con-
trols until the bandwith contrel reads .3
kHz, the sean width eontrel reads 2
kHz and the sean time eontrel reads 20
msee while keeping the lisplay centeved
on the AN/UPM-84 grid.

increase the output level unmtil the fest
esrrier null is chserved on the AN/
UPM-84. (Refer to waveform ¢, figure
4-3).

Measure the peak to peak output level of
the AN/USM-264 on the AN/USM-
2B1A snd nete this level

Adjust the output level of the BG-298/U
to & peak-to-pesk emplitude equal to
that of the AN/USHM-264. This level
most remain conatant throughout the
wide devistion portion of the test

None.

Adjust traee to center of serecn. Un-
ground AN/USM-281A inpat.

Adjust output voltage (o recenter the
AN/USM-281A trace.

Adjust fine tuning to recenter the AN/

L amm aEas s a as
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Teat enuipment

Test st

% comtzel ssntings contral eeitings Test grocaduze Performance standands
YOLTAGE: As required. | MESSAGE TYPE: 1,201 3. neet AN/URM-T0 to the B-
B-1817A/UBLQ-46 MESSAGE: 01 161TA/UBQ-48. Adjust fine tun-
PWER: ON B LEVEL: PWR SET. ing contrsl f the AN/URM-T0,
DiM: CW CHANNEL: 1045 e. Connect §G-296/U to BXT MOD | e. Adjust vertical gain to give a 6 em peek
AUDIO: CW input of 2 N/URM~T0 and adjust to amplitude square wave, symmetrical
SQUELCH- CW AN/USM-2814A. ahout the centerline. (Refer io wave-

CHANNEL: 1045

| Same as step 1 exeept:

AN/ USM-264
FREQUENCY: 625 =
5 Hz.
AN/USM-231A
VERTICAL: | V/div.

AN/URM-?0

Same as step 1.
AN/USM-281A

Same as step 3 except:
SWEEP: 2 ms/ern.
SG-299/U

Same ag in 1g.
PP-39450A/G
VOLTAGE: As required.
R-1617A/USQ-46
Same as step 2.

Sarne as step 2

Same as step 2 excepl:
FSK: N/F

f. Diseonneet the AN/UBM-T06 from
R-1617A/USQ-46 a~d ecamnect
the radic test zet to the R~
161TA/USQ46. Set radio test
set MESSAGE TYPE switeh to

4.
Narrow Deviation
Calibration
i Repeat step la through g
Narrow Deviation
Measurement

b. Ground the input of the AN/
USM-281A.

form D figure 4-1). Recenter the dis-
play as necessary with vertieal pogition
contral of the AN/USM-281A.

f. AN/USM-281A should display a 75 = 1
Hz square wave, 6 0.3 em about the
centerline, (refer to waveiorm E figure
4-1). The deviation meter of the radio
test get should indieate approximately 3.

Same as step le through g exeept, the level
of step 1g must remain constant through-
out the narrow deviation portien of the
test.

@. Same ss step 2a through f except, che
radio test set deviation of step 2f should
indieate approximately 1.6.

b AN/USM-281A trace must be within 0.4
em of centerline.

4-12
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4-9. Current Drain Test (3) Auto Transformer CN-16/U.
6. Test Equipment and Materials. b. Test Comneciions and Condiiions. T
(1) Multimeter TS-352B/U. the equipment as shown in figure 4-6.
(2} Ae Ammeter ME-65A/U. ¢. Procedure. Perform steps of chart 4-5.

WMLIGETR

78-3528/8
b AT

O:
WI~E38/1

AUIO TRANGTORAER
cn-16/v o p
113 vac
96-60 Re %9000l

POUZR SUPPLY
PP-64444/ UG4S

RADIC TEST SBT
1732963 'USQ~46

Ll U BL6625-2578+ e o8

Figure 4-6. Current drain test setup.
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Chart 4-5. Current Drain Test Procedure

T™M 11-6625-2578-34

FUNCTION: ac velts
RANGE: 250 vac
MEB-654/U

RANGE: 250 ma

%; m nﬁfr“ Teat vecesdure Perlormance standards
t CHN-18/0 Test Set controls ean be in any posi-| Measure and note curvent drain .. Current drain shall not be greater than 250
VOLTAGE: 132 vae tion gzecpt MODE to CAL. me.
T8-2528B/U

414
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4-10. Keying Rate Measurement Test b. Test Uonnections and Conditions. Comnect

Procedure equipment as shown in figure ¢-7, with center
a. Test Equapment and Material. housing assembly .cparated (para 8-18) and
(1) Oscilloscope, HP 1405, 1422, 1418S. extender cable connected (para 3-7).
{2} Frequeney Counter AN/USM-207. ¢. Procedure. Perform the steps in chart 4-6.
€X-12313/0

PGIRR SUDILY
PO-SAABAIEG 48
comm
ROUSTNG
ASSY. 1A2

BP-14054/ 14224/ 1418

BL6623-2578< U-TH=4S

Figure 4-7. Keying rate measurement test setup.




Chart 4-6. Keying Rate Measurement Test Procedure

TM 11-6625-2578-34

Sieg

Teat enuigmeony

Test set
eqsutzul ssrtings

shall! be approximately 6.66 msee in FSK

N | cosred Aattimgs Teat pruceduzre Performance standsrda
t ¢ HP-1565, 1428, 1418 MODE: REP-A Press START switeh and setup video| Transition rate shall be approximately 1.67
I TRIGGER: EXT PROGRAM: 61 on the HP-1418. Choosizg FSK msee in FSK switeh positions N/FP and
[ SWEEP: | ms/cm MESSAGE:t “0” bits at start of data word, the W/F (300 Hz data rate). Trensition rate

VERT: L 9/em

Mote: Uze DELAYED

SWEEP 2z necessary.

AN/ USHM-207

FUNCTION:
FREQUENCY

| SENSITIVITY: 16w

POWER: TRACK

GATE TIME: As re-
gaired.

Same as step 2.

PSK: any position (see Procedure).

Same as step 1

Same as step 1

.| Connect AN/USM-2(7 to 1A5A13-

display should be adjusted te indi-
cate time betweern FPSK transitions.

Connect AN,/USM-207 to 1A1A11-
TP-3 (Mode Control III).

TP4 (Mode Contrcl ).

switeh position N/S and W/S (715 Hz data
rate).

Frequeney must be 75 Hz £3%. (Waveform
is same as A fig. 3-4®).

Frequency must be 300 Hz £8%. (Same as
waveform B fig. 3-4®.)

4-16
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Section V. GENERAL SUPPORT REMOVAL AND REPLACEMENT
OF TEST SET COMPONENTS

4-11. General

This section provides detailed removal and re-
placement instructions for test set components
that are replaceable at the general support level.
When it is neeessary to replace a component
which is accessible without disassembling the en-
tire equipment, perform only those steps neces-
sary to reach that component.

4-12. Removal or Replacement of Attenuator

1A1A18 AT1
(fig. 3-7).
@¢. Disassembly.
{1} Perform step e of paragraphs 3-12, 3-
13, and 3-14 in sequence.
{2} Disconnect input and output cable con-
nectors at rear of attenuator (23).

(3) Perform step e of paragraph 3-23 to
remove waterseal boots on the switches of at-
tenuator {23} ; then pull the attenuator out from
back side of front panel assembly (1).

' b. Reassembly.

(1) Place AT1 in position from back side of
front panel assembly 1A1A18 (1) and push for-
ward so that the attenuator switches protrude
through the front panel assembly (1).

(2) Secure attenuator (23} by performing
step b of paragraph 3-23.

{3) Connect input and output cable connec-
tors at rear of attenuator (23).

(4) Perform step b of paragraphs 3-14, 3-
13, and 3-12 in sequence.

4-13. Removal or Replacement of Meter
1A1A18-M1

(fig. 3-7).

a. Disnssembly.

(1) Perform step a of paragraphs 3-12, 3-
13, and 3-14 in sequence.

’ (2) Unsolder wires at terminals of meter
(37), noting terminal comnections, and mark
wires as required.

(3) Remove four panhead screws (38) to

remove meter (37) from the back side of fyonit
panel assembly (1).

b. Reassembly.

(1) Arvly silicone lubricant, as specifiesj imy
paragraph 3-7, to mounting area of meter 373
and front panel assembly (1).

(2) Position meter (37} in place and se-
cure with four panhead screws (38).

(3) Solder wires to meter (37} termi gobs
as noted during disassembly.

(4) Perform step b of paragraphs 3-14 3~
13, and 3-12 in this sequence.

4-14. Removal or Replacement of Variable
Resistors 1A1A18-R1 or 1A1A18-R2
(fig. 3-7).
a. Disassembly.

(1) Perform step a of paragraphs 3-12_ I~
13, and 3-14 in sequence.

(2) Unsolder wires to resistors R1 (39 o
R2 (40), noting terminal connections, and mysrk;
wires as required.

(3) Perform step e of paragraph 3-18 o
remove resistor (39 or 40) knobs (5).

(4) Remove nut (6) and lockwasher (1) 1o
remove resistor (39 or 40) by pulling it from the
rear of the front panel assembly (1). Items (6
and (7) are supplied with each replacement re<
sistor and therefore need not be saved during re<
removal.

b. Reacsembly.

(1) Apply silicone lubricant, as specifieq] iny
paragraph 3-7, to mounting area of resistor (3D
or 40) and front panel assembly (1).

(2) Position resistor (39 or 40} in pujee
and secure it with lock washer (7) and nut (6) .

(3) Perform step b of paragraph 3-16, re<
place knob (5).

(4) Solder wires to resistor (39 or 407 is
noted during diszssembly.

(5) Perform step b of paragraphs 3-14, I~
13, and 3-12 in this sequence.

4-17
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Section VI.

4-15. General

Troubleshooting of the power supply at the gen-
eral support maintenance level conmsists of per-
forming voltage and resistance checks (in addi-
tion to those in para 3-37 and 3-38) and sys-
tem: tests. Troubleshooting chart 4-7 is provided
which lists symptoms that may be noted when
performing the system tests (para 4-18 through
4-21). If a trouble is noted du~ing a test, refer
to the troubleshooting chart for corrective meas-
ures for that trouble.

4-16. Reference Data
Refer to figure 3-15(, and @ and figure 4-8 for

GENERAL SUPPORT TROUBLESHOOTING OF POWER SUPPLY

power supply components localign: atwd psrag
graphs 4-25 through 4-30 for comyporent reryov-gl
or replacement instructions. Refey ta chupier 9,
for functioning of the power supply atud Hguowe
6-21 for the power supply schegy®ic odisgriem

4-17. Voltage and Resistance Chart

Voltage and resistance measurermegts <f tie kyoWser
supply transistors are provided in chayt €-8. Thys
chart and the resistance charts 0¥ panenph S-
37 are provided to aid general swppart =i plew.
ance personnel in detailed troubleghtgting af the
power supply. The equipment ways Confueted s
shown in figure 4-9.

Chart 4-7 General Support Power Supply Troubleshooting Chart

'ng Troshie svenprom Probable troutie checks, corrective measures

1 No regulsted or unregulated output | Check for defeetive FLI1, FL2, P1, R4, Ql, Q2, Qi, VB 0w Cig R
for either ac or de inputs. place defective component.

2 No regulated output, but unregulated | Check for defective component in 12 V regulator age®, Prepltc, de
outpat is OK. fective component.

3 Regulated cutput indirsies instsbili- | Cheek for defective VR2 and components in the 12 W or 21 ¥ regilm.
ty. tor circuits. Replace defective component.

4 Excessive current drain Check for defective C1, C2, C3, CR1, or T1 and comyoieents in %he X2

or 27 V regulator circuits. Repiace defective compnespt.

5 Regulated output mot with’ limits | Check for defective Cl, C2 and CRI1. Replace defectiye uomiuoneat.
in ac mode only.

(3 Excessive ripple on output of 12 and | Check for defective C1, C2 and L1. Replace defectiyr Qomiuorexmt
27 V regulstors in ac mode.

P NN e e

PREFIX REFTRENCE DESIGNATIONS WiTh 24942

L2

— —

FREFIX RECERENCE DESIGNATIONS WiTw 245

ELE6625-2578-34-TW-50

Figure 4-8. Component plate and component board assembly component location.
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e. All measurements were taken b. Voltage. All measurements were taken with
ehwmn&mngamﬂl respect to chassis ground using a Digital Voit-
meter AN/GSM-64. Input voliage to the power

| U multimeter. No power was applied.
supply was nominal 115 vae, 50-60 Hz.

DIGITAL VOLTMETER
AN/GI¥-64

=

BLAG25< 2978 WM 51

Figure 4-9. Power supply troubleshooting test setup.
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Chart 4-8. Power Supply Voltage and Resistance Measurements.

Pranaiatas

BC Vois Clona Bauge BC Veis Eange BC Ve Ohms Bai »
IMBse @t 26.40 .80 X160 26.97 i 26.60 2560 X100
Mazm B 28.73 250 Xitw 26.18 X100 2%5.60 26509 X100
NI @B 26.87 i 45.13 X0 2640 ésn X160
IRITET Q4 25.50 240 X100 14.91 X100 14.19 285k X110k
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Section VII. GENERAL SUPPORT POWER SUPPLY TEST PROCEDURES

4-18. Dc Mode Voltage Regulation Test (5) Power Supply PP-3940A/G.
Procedure
&. ?m E’Wl and Materials. b. Test Commections and conditions. Connect

Ouecilloscope AN/USM-281A. equipment as shown in figure 4-10. The input
(2) Digrtai Voltmeter AN/GSM-64. dc ammeter (TS-352B/U) is set for 8¢ but is
(3) DC Ammem TS-352B/U (2 required). not required for this test.
(4) Decade Resistance Box ZM-16B/U (2

required}. ¢. Procedure. Perform the steps of chart 4-9.

WRTETE

18-3528/0 (429
aEl)
MELTET BECADE RESISTANCE 8O
T3-3928/8 (4% - L6/0
\ @ ! omscouares
o o GUTRUT LOAD
o °
° o _©-w
N
RECULATED
P
Jr”  oUTRUT LOAD
DECADE RESISTANCE 80X
DH-16B/0 (#1}
DIGITAL VOLIMETER °
AB/CSHm64 o °
b 12+8 OR J2-E o °
pe—— [l &
O
° )
OSCILLOGCOPE M TDETER
AR JUSH~281A T9=3528/0 (#1)
{0-306 MA)
29 o
s
e . 2 EL6625-2578-14-TH-52

Figure 4-10. Dc mode voltage regulation test setup.
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| As reguired in procedure.

inatability.

11-6625-2578-34
Chart 4-9. Dc Mode Voltage Regulation Test Procedure
@;f v{ m m 3 Procadure Pesformance standard

v | AN/USM-gs1A Nome . . ... 6. Adjust ZM-16B/U No. 1 lead for| . Adjust for 00 £10 ma on TS-352B/U
| TRIGGER LEVEL: regulated outyot voliage. Ne. 1.
| AUTO b. Adjust ZM-16B/U Ne. 2 load for| b. Adjust for 1.0 =0.05 A on TS-352B/U
| TRIGGER SOURCE: unregulated cutput voltage. Ne. 2
| INT ¢. Conneet AN/GSM-84 pagitive lead | e. Voltsge skall be + 115 to + 16.0 vde.
t SWEEP: 10 ms/em to J2-B and negative lead to
. VERT: 0.2 V/em J24A.
‘f (X106 probey d. Connect AN/GSM-84 positive lead | 4 Voltage must not be less than +19 vde
| AN/GSM-64 to J2-E, negative lead to J2-A.
‘: RANGE: 100 vde e. Set input voltage to +56.2 +0¢2 e. Voliage must be +22 to +38 vde.
| PP-2940A/G —0 vde and meazure voltage J2-
- FWR: ON at 22 +0.1, E.

-0 vde J. 8et input voltage to +33.0, +6 — f. Veltage must be +11.5 to +16.0 vde.
. TS-252B/U Neo. 1 0.2 vde and meazure voltage at
| BANGE: 0-509 ma J2-B.
| TS-352B/U No. 2 g. Measure voltage at JZ2-B ....... g. Volizge must be +22 to +383 vde.
RANGE: 6-3 A k. Conneet AN/USM-281A, “A* k. Imstability is any eondition of cscillation

| 2M-£6B/ U channel to J2-B and chesrve any ineluding €0-Hz input line or pickup

from exterral sources.

42



4-19. Dc Mode Current Drain Test Procedure

a. Test Equipment and Moevial,
(1) Dugital Voitmeter AN/GSM-64.
{2} De Ammeter TS-352B/U (3 required).
(3} Decade Rcsistance Box ZM-16B/U (2
reqguired.

TM 11-6625-2578-34

(4) Power Supply PP-8940A/G.

b. Test Connections and Conditions. Connect
the equipment as shown in figure 4-10. The AN/
USM-281A is not used in this teat.

e. Procedure. Perform steps of chart 4-10.

4-23



Chart 4-10. DeMode Current Drain Test Procedure

TM 11-6625-2578-34

e cootred soiikeg Prosadure Pertormsncs standsrd
AN/CGBM-84 . .a.wmmmmm.nwm . Adjust for 400 =10 ma on TS-852B/U
BANGE: 100 vde regulates output voliage. Ne. 1.

PP-39304/G b. Adjast ZM-16B/U Ne. lgad foremd 5. Adjust for 1.0 £0.06 A on TS5-352B/U
PWER: ON at +28.0 +0, regulated outpus volisge. No. 2.

-0.3 vde.
T8-252B/U M. 1
RANGE: 0-860 ma
¥85-2528/U No. 2
RANGE: 6-3 A
T8-238B/U No. 8
RANGE: -3 A
Zh8-2168B/U No. 1 & No. 8
As required in procedure.

e. Conneet AN/G3M-64 poaitive lead
to J2-B, negative lead ‘o J2-A
d. Observe reading on TS-352B/U

No. 8.

e. Voltage shall be +1L5 to +16.0 vde
d. Current reading shall not exesed 176 A.
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4-20. Ac Mode Voltage Regulation Test (4) Decade Resistance ZM-16M/U (2 re-
Procedure Quire(ds)). Ac ME 65A/U
. , Ammeter, ME .
@. Test Equipment and Material. (6) Variac Autotransformer CN-16/U.
(1) Oscilloacope AN/USM-281A. b. Test Connections and Conditions. Connect
(2) Digital Voltmeter AN/GSM-684. equipment as shown in figure 4-11.
{3) De Aismeter TS-352B/U (2 required). ¢. Procedure. Perform steps of chart 4-11.

MULTDHETER
18352840 (4D

o o
o O ° BECADE RESTSTANCE BOX
n-168/0 (§2)
AL AAETER o [
ME~634/0 - >
m Lo o GUTPUY LOAD
o
()
(0=3A)
J1| 2
3] 3
Oy 5] o
AUTO TRANSTORVER n =t
cH-16/U ET T
119 VAC o o
o To ool ———
FOWER SURTLY //" GUTPUT LOAD
PP-6A46N/USG=4¢
DECADE RESUSTANCE 80X
D0-26B/U (i)
DIGITAL VOLTMETER °
) AR/ M6 °
| J2-B OR J2-2
[ J2-2 °
(cxn) (S 3=
A ©
0SCILLOSCOPE
WULTDMETER
i T3-392B/0 (#1)
D ! 0= 300MA)
(]
o] ? o
e 52
e J2-A £L6625=2518<34=TH-5}

Figure 4-11. Ac mode voltage regulation test setup.



Chart 4-11. Ac Mode Voltage Regulation Test Procedure

TM 11-6625-2578-34

AN/USH-2814 Meme . ... _.... 8. Adjust ZM-16B/U No. 1 lcad for |e. Adjust for 400 £ 10 wma on TS-852B/U
TRIGGER LEVEL: regulated cutpe’ voltage. Ne. 1

AUTO b. Adjust ZM~16B/U No. 2 lsad for |6. Adjust for 1.0 £ 0.08 A 0 S-352B/U
TRICGER SOURCE: unregulated cutput veltage Ne. 2.

INT . Conneet AN/GSM-64 positive lead |ec. Voltage shall be +11.5 te +16.0 vde.
SWEEP: 10 ms/ca to J2-B and negative lead to J2-
VERT: 50 ma/cmn A.
AN/GHS-84 d. Conneet AN/GSM-64 pesitive lead |d Voltage shall not be less than +19 vde.
BANGE: 160 to J2-E, negative lead to JZ2-A.
78-252B/U Ne. 1 e. Set input voltage to 105 +1.0 -0 (e Veitage shall be +22 to +383 vde.
RANGE: 6-500 ms vde and messure vollage at
78-3528/U Ne. 8 J2-E.
BANGE: -2 A J. 8et input voltage to 132 +6 —1.8 |f. Voltage shall be +11.5 to +16.0 vde.
ZM-16B/U Neo. 1 & No. 8 vae and measure voltage at J2-B.
As required in procedure. g- Measure voitage st J2-E .. .. . |g. Voltage shall be +22 to +88 vde.
CN-168/T h. Conmeet AN/USM-2814, “A™ |k Iustsbility is any condition of cseillation
RANGE: 100 + 1.0, channel to J2-B and chbserve any including 60-Hz imput line er pickup
-0 sae. instability. from externs] sourees.
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4-21. Ac Mode Current Drain Test Procedure
a. Test BEquipment and Meatlerigl
¢1; Digital Voltmeter AN/GSM-64.
{2} De Ammeter TS-352B/U (2 required).

(8) Decade Resistance Yox ZM-16B/U (2
reguired).

TM 11-6625-2578-34
(4) Ac Ammeter ME-65A/U.
(5) Variac Autotransformer CN-16/U.

b. Test Comnections and Condifions. Connect
equipment a2 shown in figure 4-11. The AN/
USM-281A is not used in this test.

¢. Procedure. Perform steps of chart 4-12.



Section VIII.
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GENERAL SUPPORT REMOVAL OR REPLACEMENT

OF POWER SUPPLY COMPONENTS

4-22. General

Power supply components not covered in chaptler
& m+ be repaived or replaced at this mainten-
=} execept for foadthrough terminals on
wennector J2, These terminals are sweated in
pla o, thereby requiring tools found only at the
gepot maintenance level The following para-
grearhs describe removal or replacement proced-
ures for general support components.
4-23. Removal or Replacement of Transformer
2T1

(fig. 3-15(1)).
&. Dhaassemndly.
(1} Remove che 22 panhead screws (4) and
22 fint washers (5) securing ithe cover plate (6)

and remove cover plate to extent allowed by wireg
eonnected to 2J2 feedthrough terminals.

{2y Unsolder wires to 2Tt ‘8) noting their
terminal connection, and mark wires as required.

{3} Remov: four panhead screws (9) and
four flat washers (10} to remove 2T1 (8).

b. Renssembily.
(1} Position 2T1 (3) tn place and secure

with four flat washers (10) and four panhead
screws {9)

{2y Connect wires to terminals of 2T1 (8)
as marksd during disassembly.

153 Position cover plate (6) and secure with
22 flat washers (5) and 22 panhead screws (4).

4-24. Removal or Replacement of Choke 2L1
(fig. 3-15(2)).
n. Disassembly.
(1) Perform siep (1) of paragraph 4-23a.
{2y Unsolder wires to 2L1 (11) noting their
terminal connection, and mark wires as required.
{3) Remove threce panhead screws (12) and
three flat washers (13); then remove 2L1 (11).

b. Reass mily.

) {1} Position 2L1 (1I) n place and secure
with three flat washers (13) and three panhead
screws (12).

(2) Connect wires to terminals of 2Li (11)
as marked dvring disassembly.

(3) Perform step (3) of paragraph 4-235.

4-25. Removal or Replacement of Capacitors

2C1 and 2C2
(fig. 3-15(1)).

a. Disazsembly.
(1} Pecform step (1)} of paragraph 4-23s.

{2} Unsolder wires to 2C1 (14) and 2C2
(15}, noting their terminal econnection, and
mark wires as required.

(3} Remove two panhead screws (16) and
two iockwashers (17} to remove capacitor mount-
ing brackets (18) with capaeitor 2C1 (14) and
2C2 (15).

b. Reassembly.
{1} Place capacitors 2Ct (14) and 2C2 (15)
in the mounting brackets (18).

(2} Position mounting brackets (18) in
place and secure with two flat washers (17)
and two panhead screws (16).

(31 Connect wirses te 2CY (14) and 2C2
(15) ae marked duving disassembly.
{4) Perform step (3) of paragraph 4-23b.

4-26. Removal or Replacement of Connector
Assembly J1

(fig. 3-15(1) and (2)).

&, Dhsagsembly.
£1y Pecform step (1) of paragraph 4-23a
(2) Ungsolder wiwres to connector assembly
Ji (19) noting their terminal connections, and
mark wires as required.
(3) Loosen and remove locking nut (20)
(sheet @ of 2) and remove J1 (19). The locking

nut is supplied as part of assembly J1, therelore
does not need to be saved when renlacing Ji.

b. Reassembly.

(1) Pesition connector sssembly J1 {19) in
place and secure with locking nut (20).

{2} Connect wires to assembly JI (19) as
marked during disassembly.

(3) Perform step (3) of paragraph 4-23b.
4-29
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4-27. Removal or Replacement of Fuseholders

for F1, F2, and F3
(fig. 3-15(2)).
a. Disazsembly.
(1) Perform step (1) of paragraph 4-28e.
(2) Unsolder wires to applicable fuse holder
(21) noting terminal connections and mark wires
as required.
(3) Remove retaining nut (22) (sheet 1 of
2) of appiicable fuse holder (21) and remove
fuseholder (21).

b. Resssembly.

(1) Position applicable fuse holder (21) in
place and secure with retaining nut (22).

(2) Connect wires to applicable fuse holder
(21) terminals as marked during dissssembly.

(3) Perform step (3) of paragraph 4-28b.

4-28.
Plate Assembly 2A5
(fig. 3-15(1)).
a. Digassembly.
(1) Perform step (1) of paragraph 4-23a.
() Unsolder wires to terminals 2A5EI2,
i4, 18, 21, 24, 25 and 26 of the component plate
assembly (23) and mark the wires as required.
(8} Remove four panhesd screws (24), four
lockwashers (25) and four Jat washers (26) to
remove component plate assembly (23).

5. Recssembly.

Removal or Replacement of Component

¢1) Position component plate
(28) in place and secure with four flst w
(26), four lockwashers (26) and four panhead
serews (24).

{2) Connect wires to terminals 2A5E12, 14,
18, 21, 24 and 25 as marked during disassembly.

(8) Perform step (8) of paragraph 4-28b.

4-29. Removal” or Replacement of "Component
Board 2A5A2
(fig. 3-15(2)).
a. Disassembly.
(1) Perform step (1) of paragraph 4&-23e
and all steps of paragraph 4-28a.
(2) Unsolder interconnecting leads of com-
ponents between component plate assembly (23)

and component board (27) and mark leads as re-
quired.

(3) Remove screw terminal (28), panhesc
serew {29), lockwasher (30) and fiat washer
{31) to remove component board (27).

b. Reassembly.

(1) Position component board (27) in place
on standoffs (32) and secure with screw terminal
(28), flat washer (31), lockwasher (30), and
panhead screw (28).

{2) Connect component leads between com-
ponent plate assembly (28) and component board
{27) as marked during disassembly.

(3} Perform all steps of paragraph 4-28b
and step (8) of paragraph 4-23b.
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CHAPTER 5

DEPOT REPAIR AND OVERHAUL

5-1. General

Module testing, troubleshooting and repair, and system overhaul is accomplished by depot level mainte-
nance personal. Depot repair and overhaul is deseribed in DMWR 11-6625-2578 manual and is avail-

able only at depot level.
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CHAPTER 6

FINAL ILLUSTRATIONS

6-1. General

This chapter contains 2ll fold-out illustrations,
which include wiring, block, and schematic dia-
grams.

6-2. Wiring Diagram Color Codes

All module coanector plugs (1A} chassis mmount-
ed) have their wires molded to the connector

and the wires are all color coded in accordance
with MIL-STD-681, system 1. All module con-
nector wires are No. 26 AWG stranded. Table
6-1 lists the module connector color code sequence
for connectors with up to 37 pins, which is the
largest connector used for the radio test set mod-
ules. Connector pins not noted on the wiring
diagram are spares. Color code and size of re-
maining chassis wiring is listed in table 6-2.

Table 6-1. Module Connector Wiring Color Code Sequence.

Fem Base oslor Tirgt etripe or bank Second etrepe or bank

1 Black

2 Brown

3 Bed

4 QOrange

5 Yellow

6 Green

7 Blue

8 Viclet

2] Grey
10 White
11 White Bisek
12 White Brown
13 White Bed
14 White Orange
15 White Yellow
18 White Green
17 White Blue
18 White Violet
ie White Gray
20 White Black Brown
21 White Black ec
22 White Black Jednge
23 White Black Yellow
%4 White Black Green
25 White Black Blue
25 White Black Violet
27 White Black Gray
28 White Brown Red
29 White Brown Orange
20 White Brown Yeilow
31 White Brown Green
3z White Brown Blue
33 White Brown Vioict
3¢ White Brown Gray
35 White Red Orange
38 White Red Yellow
37 White Red Green
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Color cods
Yellow
White

Yellow

Yellow
Yellow
Yellow
Yellow
Yeliow
Red
Yellow
Black
White
Black
Red
Yello v

Black

Green

Yellow
Yeltow
Yeliow
Yellow
Yellow
Yellow
Yellow
Yellow
Yellow

Yellow
Yellow
Yellow

Yellow
Yellow

Yellow

Ye! w

Yettow
Yellow
Yellow
% ellow
% ellow

Yellow

Yellow

Yeliow
Yellow

Table 6-2. Chassis Wiring Color Code and Size.

Wire type and olse

#26 AWG Strd.
RGI88 Coax
Resistor

#26 AWG Strd.

#26 AVG Strd.
#26 AWG Strd.
#26 AWG Strd.
#26 AWG Sted.
#26 AWG Sird.
#2686 AWG Strd.
#26 AWG Strd.
#20 AWG Strd.
#20 AWG Strd.
#20 AWG Strd.
#20 AWG Sted.
#26 AWG Strd.
#2686 sWG Buse
#2¢ AWG Buss
#23 AWG Bus-
#1686 AWG Strd.
#16 AWG Strd.
#26 AWG Strd.
#2686 AWG Strd.
#26 AWG Strd.
#26 AWG Strd,
#26 AWG S-rd.
#26 AWG Strd.
#26 AWG Strd.
#26 AWG Strd.
#26 AWG Strd.
#2686 AWG Buss
#26 AWG Strd.
#26 AWG Scrd.
#26 AWG Strd.
#26 AWG Buss
#26 AWG Strd.
#26 AWG Strd.
#26 AWG Bu.s
#26 AWG Buss
#26 AWG Strd.
#26 AWG Buss
#26 AWG Buss
#26 AWG Buss
“26 AWG Strd.
#26 AWG Buss
#26 AWG Bues
#26 AWG Buss
#26 AWG Strd.
#26 AWG Strd.
#26 AWG Strd.
#26 AWG Strd.
#26 AWG Strd.
#20 AWG Buss
{Sleeved)
#26 AWG Strd.
#26 AWG Buss
(Sleeved)
#2¢ AWG Buss
{Sleeved)
#26 AWG Strd.
#26 AWG Strd.
#26 AWG Strd.

Prowa—

1A1A16-E2
1A1A16-E3
1A1A16-E1
1A1A17-E1

1A1ALT-E7
1A1A17-EB
1A1AL7T-E2
1A1A17-E2
1A1A17-E1
1A1A1887B(R)-10
1A1-E3

1A1P1-3

iA1PE-4

1A1P1-1

141P1-2

LAL-Eé6

IAL-E4

1A1-E1

1Al-EL

1A1-E8

1AL-E2
1A41A18R1-2
1ATAI881(R)-1
1ATAI8S1(R)-2
1A1A1881{R)-3
1A1A18S1(R)-4
1A4LA1852A(R)-2
1A1A1882A(R)-5
1A1A18S2A(R)-8
1ATAI852A(R)-11
TALA1B3ZA(R)-11
1A1A1882B(R)-2
1ATA1882B{R)-b
1A1A18S2B(R)-8
1A1A1882B{R)-8
1A1A1882C(R)-11
1A1A18S2C(R}-2
1A1A1882C(F)-11
1A1A18S2B(F)-11
1ATAI8SLA(F)-11
1A1A18S3B(R)-2
1A1..18S3B(F)-2
1A1A1883A(R)Y-2
1ATA1883A(F)-2
TALAI8S4B(R}-2
LATALS8S4B(F)-2
{ATALI8SIA(R)-2
TALAL884A(F)-2
1AtA183TA(R)-2
IATAISSTA(R)-3
1A1A18STA(R)-12
1A1A1889(R)-5
1A:A18S8(R)-6

1A1A18S8(R)-8
1A1A18S8(R)-5

1A1A1858(R)-7
1A1A1888(R)-9

1A1A18811-1
1A1A18S10(R)-5

Por—
1A1A18E1-Gnd
IALALGI2
1A1-E7
1A1A18F1-2

(Sleevej
1A1A18TB1-t
1A1A18TB1-2
1AL1AL8TBI-&
141-E7
1A5~-ES
1AtA18F1-2 (Tip)
1A1AL8TRZ-1
1ATAISRTA(F)-8
TALALIBSTA(F)-10
1AL1ALBEY (Gnd)
1ALALIBSTB(R)-&
l1ATAL7-EY
1AL-E5
14t-E2
1AL-E3
LALALIBEL (Gnd)
LATAZSL-6
1ATAIBEL-(Gnd)
LATALISSZA (R4
LALA B3ZB(R)-4
1A14.1832C(R)-4
1A1A18TB3-25
1AIAI8TEB2-16
1ATAIBTB2-6
1A1AI8TB2-14
141A418TB2-4
TATAIBSZB(R)-11
1ALAT8TB2-12
1ATAISTB2-C
1ALAIBTER2-10
1A1A1882C(R)-8
1A1A18TB2-8
tATAISTB2-8
IATALI8SZB(F)-2
tATALBSZA (F)-13
1ATA1832B(R)-2Z
TATAIBSIB(P)-2
IALATBSIA(R)-2Z
TATAIRSIA(F)-2
TATAI8S4B(R)~2
1ALA1884B(™)-2
TALAIBS4A(R)-2
TALAIBSGA(F)-2
1ALALSEL-(Gad)
1A1AI8TB3-6
1ATAISTB3-8
1ATA18S3(R)-3
TATAISSS(R)-6
IALAISSS(R)-8

LAtAISTB3-30
TATIAISS8(R)-7

1A1A1888(R)-2
1A1A18E1-(Gnd)

1A1A18TB3-30
IATAISMI-1{-])
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Calor eode Wire tyge and gige From— Po-m
Yellow #26 AWG Strd. 1ALAIESI0(R)-12 TAJALBMI-2(+)
Sleeved braid 1A1AIBMI-G 1ALAIBE2-(Gnd)
Yellow #26 AWG Strd. 1A1A1885(F)-10 1AIALEBE(F)-0
#26 AWG Buss 1AJAI8SB(R)-2 IAIAIEEB(R)-2
#26 AWG Buss 1A1A1888(R)-4 TALAIBEB(R)-1
{Sleeved)
White #26 AWG Strd. 1A1A18ST2{R)4 1A1A18TB3-1
Yellow #2686 AWG Strd. 1A1A18TB1-1 1A1A12TRB3-27
#26 AWG Buss 1A1AISTB1-2 1A1A18TB1-3
#26 AWG Buss 1A1AI8TBI-3 1A1AI8TBI-¢
Yellow #26 AWG Strd. 1A1AI8TB1-¢4 1AYAIRTB3-30
Yellow £28 AWG Strd. 1A1A18TB1-5 1A1AYSTR3-28
#26 AWG Buss 1A1A18TB2-2 1A1AI8TB2-3
#26 AWG Buss 1AJAI8TBEA 1A1AI8TB2-5
#£26 AWGC Buss 1ATAISTB2-6 1A1AI8TB2-7
#26 AWG Buss 1A1AI8TB2-8 1A1AI8TB2-9
#26 AWG Buss 1A1A8TB2-10 i1A1AI8TB2-11
#26 AWG Buss 1ATAI8TB2-12 1A1AI8TB2-13
#26 AWG Buss JA1AI8TR2-14 1A1A18TB2-15
#26 AVWG Buss 1A1A18TB2-16 1AJA18TB2-17
Black #16 AWG Buss 1A1AIBTB2-18 1AlJAI8E1-Gnd
#26 AWG Buss JAJAI8TB3-3 1A1A8TB3-4
#26 AWG Buss 1AIAISTRBS-5 141AI8TR3-6
#26 AWG Buss 1A1AI8TB3-7 1A1AISTB3-8
#26 AWG Buss 1AIAIBTB3-9 JATAIBRTES-10
#26 AWG Buss 1AIAISTB3-10 1A1AI8TBS3-1
#26 AWG Buss JAIAI8TB3-12 1AJA1BTB3-13
#26 AWG Buss 1ALAISTB3-14 1A1A18TB3-15
#26 AWC Buss tAIAISTBS-15 1A1A18TB3-16
#26 AWG Buss 1AJAISTB3-17 1A1A1I8TB3-18
#26 AWG Buss 1A1A18TB3-19 1A1A18TB3-20
#28 AWG Buss 1AJAISTB3-21 1A1A18TB3-22
#26 AWG Buss 1AJAISTB3-28 1A1A12TB3-24
Yellew #26 AWG Strd. 1A1AIBTB3-31 1A1A931-27
Yellow #26 AWG Strd. JAlAI8TB3-32 1A1A18J1
Yellow #2326 AWG Bird. 1A1A18TB3-33 1A1A1451-23
Yellow £26 AWG Strd. 1A1AI8TBS-29 1A1A18E1-Gnd
Yellow #26 AWG Strd. 1AIAISTE3-28 1A1AI8TB1-5
Yellow #26 AWG Strd 1A1AI8TISI 1A1A18J3

6-3
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Figure 6-2(1). Test set power and control circuit, interconnection, wiring diagram
(sheet 1 of 2).
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Figure 6-2(1). Test set power and control circuit, interconnection, wiring diagram
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Figure 6-2(2). Test set power and control circuit, interconnection, wiring diagram
(sheet 2 of 2).
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Figure 6-2(2). Test set power and control circuit, interconnection, wiring diagram
(sheet 2 of 2).
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Figure 6-4. VCXO (1A1A1), schematic diagram.

WwoTey
e

T Rl T PR D

o B AT FRENCE DFS'GNATIONS ARE SHOWN

ke

1

LR
o

LT BE SELECTED AT
TC Cax WNOMMNAL VAL b SHOWN

FOR

L

LA

2N
£

L

TLARC s TE REFENCE
1T UNET NG AND Sl B 5%Y DESIGNATION

&y

v SISTOR VAL UES ARE
LT TOR O VALUES ARE

N

GRS

DECSITNETION SeEf X

1hR!
1IBW S 96 AN 22 %

N MI_ROFARZOS
RS OF RIS RBL AND R3S ARE SFLECTED M

ST AS N TWORKS A £nND B
ME THWORK A HAS RISER2A 82 AND ""’,!ﬁ" T a

WE T OPx B WA R16gw3a 100 anp K]
Vi, UE Ra

TE<T

]

Gt 1S 2.2K



RE INPUT FROM TAIATLG

+iOVOC FRGM LA T8Il

GND FROM JAJAIS-EN

TUNING VOLTAGE FROM 1A TBS-2% 3

DEVIATION LEVEL INPUT FROM IAIAKE-

2

TM 11-6625-2578-34

LA

2

Ril
A ™? Le R32 a3l
AAA J_ AAY L:% 1 | RE GUTPLY ATTENUA
CH - c2% c28. ' .
3 @ 5 8 I ”3 R SN i
1 ! 150 150,
L& -
1 12 UM ﬁl = =
= |
- ]
4720 !
b R12 $330
p IIDK 3“351: P2
6 1
Z10] .} 14|FRONT ANEL wETER TO
1 TR
| £s mm 501 R40S .
1 U 4 D—q26| 29 1SIFRONY FANEL METER TG WA
T '
k '
C20> RIB R30S . }
— 3601 1OX ;gi: gggl
L2 cr * T 4 i
12UM Is«m p23g {
330¢
14 -
R?:L ’,‘-'--"-----'--"""-"*'—“"“"‘"'""'-'9‘—“"'-"-"\ a2 ?gf
ca 103 "I L ora o i ui-D ui-C :
6 eV v 43036
LS5 a2vp
+ L S —— - - ]
) XA ) 27 1
R4 jco 13 e o
2} 1SOK Fo0uF gﬁ YT = $
9*5*1’ v % 9 =
! T TPS i
R 4
Z : |
]-Ew £iCo 12] METER DEVIATION IAIAIBSIO-
= | --1“ £iig, 13| METER DEVIAT'ON (RIAIBSID
R4
N
P4
18142

Figure 6-5. Detector output (LA1A2), schematic diagram.
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Figure 6-5. Detector output (1A1A2), schematic diagram.
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Figure 6-6. Loop filter/VCO (1A1A3), schematic diagram.
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Figure 6-6. Loop filter/VCO (1A1A3), schematic diagram.
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Programmable divider (1A1A5), schematic diagram.
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Figure 6-10. Rf mixer amplifier (1A1A7), schematic diagram.
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