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SECTION II; SPECIFICATIONS ERRATA
Page 2-2, Audio and Video Outputs:
Change "Power Cutput for (S+M)/N. e " to read as follows:
"Power Output for a 10 db (54N} /N ratio
in AM and signals 4 uv oF MOTe IN FM..eweeeermmnssrsesss sassersnssnciness 10 Iw minimum ints 600 ohm load
Page 2-2, Intermediate Frequency:
Add the following information after "-50 dbm nominal noise level into 5055 ohms load Impedance':
"Thig noise level (s sufffcient to drive an automatic noise figure meter. Conversion gain
between the AF lnput and the [F output is approximataly 40 db™,
SECTION I, INSTALLATION AND OPERATION ERRATA
Puage 3-4, paragraph 4.4
Change step {4) of the FIM opevating procedure to read as follows: "Set AFC switch to OFF.".
Change "step (9)" to read "(10)".
Add a new step (9) as follows: "Set AFC switch to ON.'.
Page 3-5/3-6, paragraph 4.8

Delete the following from step (6) of the CW operating procedure:
"while cbserving SIGNAL STRENGTH meter. Tune for maximum indication,"

Del ete the word "desiTed" from step 5 and substitute "20 Ke or 75 Ke".

SECTION IV, THEDRY OF OPERATION ERRATA
Page 4-0, fgure 4-1

Change the labelling of TUNER switch 85 to read as [ollows:
Reading from top-to-bottom; "+ 24VDC, -12VDC, and +12VDC".

Page 4=1, paragraph 2,A, last paragraph

Delete "and the fivst to” from the end of the 7th line,

Delote "second [F converters' from the beginning of the Bth line,

Delete "thru SRUELCH SENS control R4 with MODE switch S3 in FM," from the end of the last line and
replace with ™o the squelch amplifier which senses RF signal application or ramoval by a change in
AGC voltage when mode switch 83 is in the FM position.”

Page 4-10, paragraphs 3; M; (3), (4) and (5)

Add an asterigk, indicating factory adjustment, to L8, L10, L1l and 117 in all places.

Change "R18" in line 4 of paragraph (5) to "R22".
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4,

Page 4-11, paragraph 3, Q., {1)

Add an asterisk, indicating factory adjustment; to L1, L3, L5, L8, L9, L10, L11, L12, and L18 {n all

places.

Page 4-12, pamagraph 3, Q., ()

Add an ssterisk, indieating factory adjustment to L8, L9, L10, L11, and L18 in all places.

Page 5-6, table 5-5 and 5-6

SECTION V, MAINTENANCE ERRATA

Change "J2A2'" to "J2A2" in &ll places.

Change "J3A2" to "J2A 2" in all places.

2, Page 5-7, table 5-8 and 5-7
Change "J2A2" fo "JEA2" In all pieces.
Chonge "JGAZ" to "J2A2" in all places.
Add the following data to table §-T:
Test Equipment Minimum Acceptable
Step Operation Procedure Performance
ia Comneat a 508D signal Blace TUNER selector in Connect scope to XASB2.
gererator tuned to 200 mo RIGHT position and the [F The scope should display
to antenna input J4, Set BANDWIDTH in position & ginewave of 1.6 volts
the modulation to 30% at number 2. Plice mode peak-to-peak at a fre-
400 ep=. Set the output selector in AMAGC quency of 400 cps.
level to 200 uv. Place position. Adjust AGC threashold
the tuning unit in opera- adjustment (R14) to
ton at 200 me. robisve desived output
levels,
Add ""Check output with escilloscope at XASB2." after the second sentence of table 5-7, step 1
Procedure.
3. Page 5-8, table 5-7
Replace the information given in step 6 under Minimum Acceptable Performance with the following:
"Audible noise should be heard in phones, Rotate SQUELCH contral rapidly clockwise. Time
delay in squelch eircuit will activate and noise level will diminish in about three seconds. If
time delay is unsutisfactory, adjust R30 until suitable delay is achieved,"
4, Page 5-8

Insert new page 5-8.1 after page 5-8. New page 5-8.1 is atfached at the end of the errata pages. Page

5-8.1 includes table 5-7.1 which was omitted during initial printing of NAVSHIPS 0967-282-0010,
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10,

11.

12.

13,

14.

15.

16.

Page §-13, paragraph F

In the last sentence of the first parngraph delete “alignment procedura” and replace with "module

voltage and resisténce chart”.
Page 5-13,paragraph F, (1)

Step "a", change "1.0 volts/cm" to "'0.5 volta/em",
Step '"b", change "5 centimetars! to ''4 centimeters”,

Page 5-14, figure 5-2
Replace amplitude of "5.0 volts" with "2.0 volts".
Page 5-16, paragraph C, Step ()
Delete "lowest mark” and replace with "highest mark'.
Add the following Caution after step (3)
CAUTION
"When rotating the front panel tuning crank, do not wind tape more than one inch beyond
last tape mark."
Page 5-21, paragraph ©
Last line of paragraph C, delete "right hand" and replace with "left hand',
Page 5-22, table 5-17 and §-18
Under the NOTES , delete "note 12" and change "note 13" to "note 12".
Page 5-23, table 5-19
Under the NOTES, delete "note 12" and change "note 13" to "note 12",
Page 5-23
Under the receiver switch and control settings, change TUNER switch position to "LEFT".
Page 5-25, paragraph m
Change "2 maé" to "3 me''.
Page 5-25, Bgure 5-9
Change '"2.0 me" to "3.0 me".
Page 5-25, paragraph (3)

Line 3, change ""-4.0 db™ to ""4,0 db" and "Loss" to "Galn'.
Last line, change "more than™ to "less than",

Page 5-28, table 5-23

Under the NOTES , delete "note 12" and change "note 13" to "note 12",
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17,

18,

18.

Page 5-29, tables 5-24 and 5-25

Under the NOTES, delete "note 12" and change "note 13" to "note 12",
Page 5-31, Agure 5-14

Change bandwidth from 2.0 me" to 3.0 me".

Page 5-32, paragraph (3)

Line 3, change "-4.0 db'" to "4.0 db'" and "Loss" to "Gain",

Line 4, change "More" to'Less’,

Tine 5, delete "loss",

Page 5-32, paragraph m

Change "2 mc wide" to "3 me wide",

BECTION VI, ILLUSTRATIONS AND SCHEMATICS ERRATA
Page 7-5, fpure 7-4B

Delete '"-12V" at pin B10 and replace with "GRD",
Delate "+12V TO 8.R. EMITTER" at pins A10 and All and replace with "GRD".
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Table 5-7.1: Isolation Amplifier, [SA-203 Minimum Performance Standards

Test Equipment
Operation

Procedure

Minimum Acceptable
Performance

Connect 6064 signal
generator to JEAZ
on the receiver main
chassis. Set the
modulation to 50%
at 400 cps. Set the
genorator frequency
to 1.4 me. Comnect
50 ohm detector to
JI0 {IF output).
Connect output of
dotector to vertical
input of Tektronic
403 scope.

Plage TUNER setector switch
or gwiteh to RIGHT position.
Place IF BANDWIDTH in
position 1. Set vertical
sensitivity of scope to 1.0
my/em. Adjast output level
of signal genermtor to achigve
4.0 em of deflection.

NOTE: Setting of sigmal gen—
erpfor in db. Conbect outpit
of generator directly to input
of detector. Incresse peneri-
tor output to abtain the same
signal on gcopeas above,
NOTE: Setting of signal gen-
erator output in db.

The difference of the two
signal generator output
setiing in db is the gain
of izolation amplifier
1-AT. ‘The gain should
be 3 db minimuam.

5=8.1
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Figure 1=1, Receiver Countermeasures R-1524(P) /WRR with Tuning Unit,
Radlo Frequency TH-488/'WHR and TN-489/WRR
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SECTION I

GENERAL DESCRIPTION

1. Electrieal Characteristies.

The Astro Communications Laboratory, Ine. (ACL) Receiver, Countermeasures R-1524(F) /WRR, Figure 1-1,
is a =olid state modular constructed main receiver chassis, Continuous tuning from 30 to 300 megacycles (me) is
provided by the Tuning Unit, Radio Frequency TN-488/WRR (30 to 100 mc) and TN-488/WRR (90 to 300 me) which
plug into the main receiver chassis, In this manual the main chassis is referred to as the veceiver and the plug in
modules are referred to as tuning units. The common name of tuner is used throughout for the RF tuner, a sub-
chaseis in the tuning unit,

The receiver provides for the selection, control, demodulation and processing of frequency modulated (Fn),
continuous wave (CW), and amplitude modulated (AM) signals. Initial selection of FM, CW, or AM signal reception
is aecomplished by a front panel MODE selector switch,

For FM recepiion the receiver provides automatie gain control (AGC) with the option for automatic frequency
control (AFC) selected by a front panel AFC switch. During this mode of operation, an FM BQUELCH control
permits z reduction in andio gain in the absence of signal. Mannal gain control is provided during CW reception by
adjusting the front panel RF GAIN control. A crystal eonirolled beat frequency oscillator (BFO) is operative during
CW reception, During AM reception, the MODE selector permits manual AM/MAN and mutomatic gain control
{AM/AGC) of the receiver gain. In the AM/MAN position, as for OW reception, the RF GAIN control provides
receiver gain adjustment. When positioned to AM/AGC, as for FM reception, automatieally the receiver gain is
controlled to provide a nearly constant catput level over a. 60 decibel (DB) radio frequency (BF) input signal range.
In addition, the option for AFC is also provided,

An IF BANDWIDTH switch permits bandwidth selection. Identification of the bandwidth in cperation is pravided
on the IF BANDWIDTH plate.

A PHONE jack permits sudio monitoring with a headset. The output into the headset is adjusted by the VOLUME
contral,.

A TUNING meter and a SIGNAL STRENGTH meter provide observation of received signal information. The
TUNING meter indicates when the signal is centered in the intermediate frequency (IF} passband and the SIGNAL
STRENGTH meter indicates the relative amplitude of the received signal.

Zelection of the tuning unit covering the desired frequency range of operation is accomplished by the TUNER
switch. The TUNER switeh is labeled LEFT-RIGHT and supplies power to the tuning units in those locations and the
IF =ignal path from the tuning unit to the receiver,

Coarse tuning is accomplished by rotating & furn erank beneath a calibrated tape dial with final tuning by a FINE
TUNING control, An LO OUTPUT connector terminated in a 50 ohm load is provided cn the tuning unit frant panel;
With the cap removed, test equipment may be eonnected for local oseillator (LO) monitoring,

Delayed and normal AGC valtage is supplied to the amplifier stages in the operating tuning unit. This control
voltage extends the gain control range of the receiving system for high level signal reception while keeping the noise
figure to a minimum for low level signal reception,

The integral power supplies are regulated to maintain circuit stability and provide optimum performance, The
maxinmum power consumption is 12 watts,
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2. Mechanical Characteristics,

A, Receiver

The receiver may be mounted in a standard 19 inch electrical equipment rack or on @ table top by brackets which
attach to the chassis. Its dimensions are 5-7/32 inches high, 19 inches wide and 18-3/4 inches deep. The weight of
the receiver is 268 pounds,

The front, back, side panels and main deck of the receiver are constructed of aluminum, Merkings, labeling
the front panel controls and switches, are mechanically engraved on the front panel and filled with enamel,

The aluminum top and bottom covers may be removed for maintenance and troubleshooting. With the top cover
removed the plug-in printed circuit modules are exposed. Removal of the battom cover permits access to the plug-in
madile receptacles, the wiring harness and the power transformer,

Switches, controls, meters, jacks and fuses mounted on the front panel include the following: POWER, AFC,
MODE, FM SQUELCH, IF BANDWIDTH and TUNER switches, RF GADN and VOLUME controls, TUNING and
SIGNAL STRENGTH meters, PHONE jsck and two 1/4 AMP FUSE halders.

With the exception of the PHONE jack all inputs to and outputs from the receiver main chassis are through
counectors and a terminal board on the rear panel. Included are J1, RF INPUT (R), J4, RF INPUT (L3, type N,
J9 8DU, Ji0, IF OUTPUT, J11 VIDEC OUTPUT NO, 2, J12 VIDEO OUTPUT NO, 1, type TNC and AUDIO OUTPUT
600 OHMS, termingls 1 and 2 of TBL. The power input connector is an MB3102A-108L-3P with mating cable fitting
MEB3106A-108L-358, The comnector will accept cable TCOP4 per Mil-C-915.

All switches, controls, meters, fuseholders and connectors are sealed to provide a deip-proof front and rear
panel.

B, Tuning Units
Mechanieally the construction of the tuning units are identical therefore only one will he deseribed,

Aluminum is used for construction of the front, back and main deck of the tuning unit, The front and back panels
are held rigidly in place by four aluminum rods which serve as positioning guides when installing the plug-in unit into
the receiver chassis, A metal pin on the rear panel aligns the tuning unit in the receiver chassis for proper mating
of connectors. Three thumbserews secure the tuning unit in the reseiver,

The tuning unit includes three brass subchasses which are silver plated and gold flashed {o prevent radio fre-
quency leakage. Each active circull within the subchnssis is contained in its own brass compartment to minimize
cireuit interaction. Copper foil and a resilient foam pad are cemented to the tuner subchassis cover to provide an
RE tight enclosure, Major component placement within the subchassis are silk screened on the bottom cover,
Adjustments and test points are silk screened on the top of the subchassis, All markings on the front panel are
mechanically engraved and filled with black enamel.

Two connectors are on the rear panel of the tuning unit which mate with connectors in the receiver chassis. One
connector provides power supply voltages from the receiver and the IF signal from the tuning unit, The other
connector applies the antenna input signal to the funing unit,

Front panel controls inelude a turn crank for soarse tuning and a FINE TUNING control. The furm orank is
mechanically connected to a direct reading frequency indicating tape dial which is recessed behind g trunsparent
protective window. The LO OUTPUT connector is terminated in a 50 ohm load assuring proper termination of this
signal path when the output iz not in use, Gaskets used around the window, contrels and LO OUTPUT provide a drip-
proof front panel, Handles on the front provide z grip for installation as well as protecting the controls from dumage.

The tuning unit whose dimensions are 3-1/2 inches height, 4-3/4 inches wide and 13-3/4 inches deep weighs
5-1/2 pounds,



SECTION II

SPECIFICATIONS

1. Technical Characieristics.

A. Recelver, Countermeasures R-1524(P)/WRR
Modes of RecepHon » « = « « v + « & » 4 &

Intermediate Fréquency « « « « « « o » 4« «

Input ImpedeNee . + = v v o v ie e s

AFC Control Range
20 ke Bandwidth . .+ o 0 o0 0 0.

o ke Bandwidth . . o0 o0 L L

AGC Manual Gain Control . . . . ., . . .
Eynamic Range
AM/AGE . & v v v vt a4 s aoma
AMRGAN - wowia s it S wEaE S
Output Stability
AMIREO 1 srearesl W s EERODE O
AM/MAN . . 4 v vt hs ha a e s
Mo wn uroe e I B R

FM Quieting (maximum ew signal required
for 20 db quieting):
20 ke Bandwidth . , . . . . . .. . .

Toke Bandwidth . . . . . .. .. ..

FM Squelch:
Audfo Roduotion . « + « & = = o - o -
Sguelch Threshold . . . v & v o s + &

21

FM, CW and AM

21,4 me

50 ohms nominal

20 42 ke and 75 +15 ke-0 ke bandwidth
10 ke maximum change in IF for 80 ko
change in RF

18 ke maximum change in IF for 100 ke
change in RF

AGC nominal threshold at a 10 db
(B+N)/N ratio

60 db minfmum shove AGC threshold

25 db minfmum above noise level with
maximum RF gain

10 db maximum output change over 40 db
input dynamic range

1 b maximum gain compression for
25 db input dynamic range

2 db maximum cutput change for inputs
ghove 4 microvelts

1.5 microvolis

3 mierovolts

30 db in absence of signal

Continuously adjustable from noise level
to 20 db above noise level



Bguelch Response Time . . . . . .

B w0 won ace e site Ee ECECE s
Audio and Video Outputs
ScdbBandwidth . . .. .. ...

Power Qutput for S89)/N . . . . .

Harmonle Distortlen . . . . . . .

Intermediate Frequency . . . . .

Signal Display Unit . . + & + + « .«

Power Requirements:
Extornale « o o 4 o0 5.5 .2 LA
termal o e s ae W e

Power Consumption

NOTE

Squelch cireuit inoperative 2 milli=
secomds after applivation of RF
earrier and remains inoperative 3
seconds after removal of RF carrier
Crystal Controlled BFO operative in
CW mode

100 eps to 16 ke

10 db for AM at 1 ke, 30% modulntion
or for FM al input signais greater than
4 microvolis

2% moaximum at 10 milliwatts

=50 dbm nominal noise level into 50 +5
ohms load impedance

10 di gadn into 50 -5 chms load
impedance

115 +11.5 vae, 60 +3 cps single phase
12 and +24 wde

12 watts maximum with tuning unit
ingtalled

19 inches wide by 18-2/4 inches deep,
by 5-7/32 Inches high

26 pounds

Tuning units, items B and C use the superheterodyne technigue, Tho
welght of each is 5.5 pounds gnd the dimensions are 3-1/2 inches high,

4-3/4 inches wide and 13-3/4 inches deep.

Tuning Unit, Radio Frequency TN-488/WRR

Frequency Range . . .

Iput Impedante .« = o v s e s e e ow
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60 db minimum
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INPUT

100 mv rme minimim into 50 ohms
at front panel LO OUTPUT

¢ mc minimum at § db points

20 to 300 me
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50 ohmis, wswr 3:1 maximum
21.4 me +20 ke
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Figure 3-1. Installation Planning Diagram
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SECTION I

INSTALLATION AND OPERATION

1. General,
The receiver may be mounted in a standard 19 inch eleetrical equipment rack or on a table top which is located

convenient to an external power gource, The input power requirements are 115 + 11, 5 volts a¢, 60 + 3 cycles per
second single-phase, Figure 3-1 is an envelope drawing providing planning daia for the installation. Factors to

congider are as followa:
A, Chooge a location for easy operator agcess and monitoring.
B. Install the sguipment as close to the antennas as possible to minimize cable loss.
C. Measure the vertical clearance in the rack, a minimum of 5-1/4 {nchee is required,

D. Measure behind the rack. Allow encugh room for cable connections.

2., Inatallation Procedures,

The roceiver is shipped with the mounting brackets removed, Prior to installation, attach these brackets to
the receiver. Brackete are supplied to permit standard electrical equipment rack or table top mounting. No special
mounting tools or test equipment is required. With the location for mounting selected, the receiver ie installed as
follows:

A. Electrical Equipment Rack Installation

{1} Locate and remove from their eard board shipping container the four brackets for receiver rack
mounting. The rack mounting brackets have handles.

{2) Align each bracket with its receiver mounting hole and screw it to the side of the receiver.
{3) Grasp the receiver by the bracket handles and Hft into the rack space provided.
(4) Secure the receiver to the equipment rack with the rack mounted fasteners which will align with the
slots in the front and rear mounting brackets.
NOTE
When the tuning units are installed care should be taken to pre-
vent damage to the rear panel connectors and eross-threading of
the front panel thumhserews,

(5) Install the tuning units in the recetver.

(8) Grasp the plug-in tuning unit and align it with the receiver compartment opening. Install the 30 to 100
me tuning unit on the left and the 90 to 300 me tuning unit on the right.
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(7) Push the tuning unit forward Into the receiver opening until the rear punel connector, Figure 3-2, is
firmly seated in its receiver muting connector.

(8) Lock the three [ront panel thumbscrews,

(9) Connect the power cable to & 115 vae 60 ops power source,

Table Top Installation

(1) Loecate and remove from their shipping container the four brackets (feet) for table top mounting.
(2) Align each bracket with Its recelver mounting holes and screw it to the side of the recelver.

{3) Position the receiver to its desired location on the tahle top.

(4) Secure the mounting brackets to the table top using bolts or serews.

(5) Reler to paragraph 2A steps 5 through 9 for the remaining installation procedures.

Figure 3-4, Typieal Tuning Unit Showing Rear Panel Mating Connectors



3. Connections,

With the exception of the PHONE jack and LO OUTPUT monitoring connector, all cable connections are msde
at the receiver rear panel, Figure 3-8, Cable connections ore as follows;

(A} Power Input: Connect the power cible to a 115 vie external power source,

(B) J4, RF INFUT: Connect the §0 to 300 me antenna to this N type connector using RG-SAU or RG=214/1
conxial cable.

(C) J1, RF INFUT: Connect the 30 to 100 me antenna to this type conpector using BG-8A/U or RG=214/U
coaxinl cable,

(D) J9, 8DU OUTPUT: Connect the signal display unit (panoramic indioator) to this TNC type connector using
RO=-58/U conxinl cable,

(E) J10, IF OUTPUT: Typically, a pre-detection recorder or o noise figure meter may be connoected to this
TNC type conneetor using RG=-58/U couxinl cahle.

(F) J11, Video OUTFUT NO, 2: Connect video monitor NO, 1 to this TNC type connector using RG=-68/U
conxial cable,

{G) J12, Video OUTPUT NO. 1: Conncet video monitor NO. 2 to this TNC type connector using RG-55/0
eonxial cable,

{H) AUDIO OUTPUT: Connect a 600 ohm speaker to terminals 1 and 2 of THEL.

Figure 3-3. Recelver, Renr Panel View



{I} PHONE: Connect a headset to this front panel jack.

{f) LO OUTPUT: Remove the 50 ohm termination and connect frequency monitoring equipment to this tuning
unit front pane! BNC type connector using RG-58/U coaxial cable,

NOTE

The captive 50 chm termination or an external 50 ohm load must
be connected to the 1O OUTPUT for proper operation.

4, ation,

Figure 3-4 shows the operators controls and indicators, After all connections have been made, paragraph 3,
the equipment is operated as follows:

A, FM Operation

(1)
2}
3}
0]
(5)

(8)
]

(8)

)

Select the frequency range. Position TUNER switch to LEFT (30 to 100 me) or RIGHT (90 to 300 me).,
Place POWEHR switch to ON. The dial lamp of the energized tuning unit will light.

Set MODE selector switch to FM,

Set AFC switch to ON.

Set IF BANDWIDTH selector switch to the desired bandwidth position as Indicated on the IF BAND-
WIDTH identification plate,

With no input signal, turn FM SQUELCH contrel switch on gnd adjust for minimum audio noise.

Tune receiver to desired frequency with coprse TUNING crank while ohserving SIGNAL STRENGTH
meter. Tune for meximum indication.

Adjust FINE TUNING control for more accurate tuning, Tune for center scale indication on TUNING
meter and maximum indioation on SIGNAL STRENGTH meter,

Adjust VOLUME control for the desired headset audio level,

B, CW Operation

)
@)
(3)
@
3)

Select the frequency range. Positlon TUNER switch to LEFT (30 to 100) me or RIGHT (90 to 300 me).
Place POWER switeh to ON. The dial lamp of the energized tuning unit will light,

Set MODE selector switch to CW,

Set AFC switch to down (off) position.

got IF BANDWIDTH selector switch to the desired bandwidth positions as indieated on the [F BAND-
WIDTH identification plate, The beat frequency oscillater (BFO) is now in cperation,

G-d



(6}

(]
(8)
)

Figure 3-4. Operators Controls and Indicators

Tune receiver to desired frequency with course TUNING crunk while observing SIGNAL STRENGTH
meter, Tune for micimum indication.

Adjust RF GAIN control to preyent recelver saturation.
Adjust FINE TUNING control to vary pitch of audio beat note.

Adjust VOLUME control for the desired headset nudio level

AN Operation

1)
(5]

3

4

(5}

{6)

(7

(8)

Select the frequency range. Position TUNER switeh to LEFT (30 to 100 me) or RIGHT (90 to 300 me).
Place POWER switch to ON, the disl lamp of the energized tuning unit will light.

Sot MODE selector switch to AM/MAN or AM/AGC, In AM/MAN position, the RF GAIN control will
have to be adjusted to prevent reoviver safuration.

AFC gwitch may be ON or OFF,

Set IF BANDWIDTH selector switch to the desired bundwidth position a8 indicated on the IF BAND-
WIDTH ldentificution plate,

Tune receiver to desired frequency with coarse TUNING erank while obeerving SIGNAL STRENGTH
meter. Tune for maximum indication.

Adjust FINE TUNING control for more soeurate Wning, Tune for center scale indieation on TUNING
meter and maximum indication on SIGNAL STRENGTH meter.

Adjust VOLUME control for the desired hendset midio level,

Turn-0Off Procedure: Pluce the POWER switch to the down (off) position.

3=5/3-6







BECTION IV

THEORY OF OPERATION

1. General.

The receiver is designed for the demodulation and processing of FM, CW, and AM signanls which are recaived
by two tuning units which plug into the receiver. The receiver consists of two IF amplifiers, an AFC/AGC /squelch/
audio amplifier, a power supply and an Isolation amplifier. Pigure 4-1 shows an overall functional block diagram
of the receiver., The tuning units, which cover the frequency range of 30 to 100 and 90 to 300 mc vespectively,
congist of a tuner, a preamplifier and an fsolation amplifier. The heavy lines show the path and processing of the
received signnl; lighter lines show receiver control and power distribution functions, Complete schematic diagrams
are provided in Section VIL. On the apron, isa photograph of the subassembly or modile for the schematic, Note
that the unit numbering method I8 used to identify eleetrical parts. The receiver {s unit 1, the 30 to 100 me tuning
unit is unit 2 and the 90 to 300 me tuning unit is unit 3. Following the unit number is the subassembly prefix. The
unit number and subassembly number prefix the part symbol letter and number {such us 1AZR1, 1A2C1). Use of the
unit pumbering method provides 4 cross reference in the numbering system between the schemutic diagrams and the
parts list,

2. Funectional Description.

A, Hecelver,

An amplified 21,4 me IF signal from the tuning unit is supplied through TUNER switch S5 and IF BANDWIDTH
switch 52 to one of two IF amplifiers. The position of 85 determines which tuning unit is apevable. In LEFT position
the IF signal is supplicd from the 30 to 100 me tuning unit and in RIGHT position the IF signal is supplied from the 90
to 300 me tuning unit. The IF signal I8 also coupled to Isolation Amplifier ISA-203, subassembly AT whose output is
applied to rear panel IF OUTPUT jack J10, Switch 52, connects the IF signal to the 20 or 74 ke IF amplificr and
demodulator modules A2 and Al respectively according to its position.

When applied to the 20 ke IF amplifier, the 21.4 me IF signal bandwidth is immediately established by an input
20 ke bandpass erystal fiiter. From the filter, the 21,4 me IF signal Is mixed with 4 19, 75 me signal from the
crystal controlled oscillator and converted to a final IF of 1. 656 me. The mixer output is then amplified and fed to
the FM lmiter and the AM detector. From the limiter, the L 65 mec signal is fod to the FM demodulator whose out=
put is applied through an emitter follower and MODE switch 83 to the AFC/AGC/squelch/audio amplifier module A5,
Additionally, the FM outpui Is applied to TUNING meter M2 for indications of center frequency tuning. From the
detector, the demodulated AM signal iz applied through an emitter follower and MODE switch 83 to the AFC/AGCS
squelch/audio amplifier module 45, CW slgnal demodulation is provided by & 1 65 me beat frequency ogeillator
whose output is applied to the AM detector, An identical signal path is previded when the 21,4 me IF is applied to
the 75 ke IF amplifier. However, the Input erystal filters and the frequencies of the locsl oscillator and beat fre-
nuency oseillator are different for this bandwidth, Flgure 4-1.

During FM operation AFC is provided. This control voltage is derived from the demodulated FM output of the
operating IF amplifier, With MODE switch 83 in the FM position and AFC switch 54 ON the demodulated outpat iz
applied to the AFC circuits.on modile A5, AFC cireuits provide filtering, isolation and the contral voltage to the
local oseillator in the tuner through an emitter follower outpit, When MODE switeh 84 is in the FM or AM/AGC
position the AM output of the eperating IF amplifier is applied to the AGC amplifier cireuits on module A5, For CW
and AM/MAN positions o mamually adjustable voltage from RF GAIN control R1 provides adjustment of recciver
gain, The AGC input signal is amplified for normal AGC and applied to the 21, 4 me preamplifier and the first to
second IF eonverters in the tuning unit. A portion of the normal AGC voitage is sampled and applied to SIGNAL
STRENGTH meter M1, Normal AGC voltage {g applied thru SQUELCH SENS control R4 with MODE switch 52 In FM,



In this position & manually adjustable de voltage from R4 establishes the threshold of operation for the squelch ampli-
fier and control efrcuits. An extension of the normal AGC circuit includes a zener diode and an emitter follower
which supplies the delayed AGC to the tuner. For low level signals the delayed AGC output prevents the deteriora-
tion of the signal to nolse ratio,

Audio and video output signals are derived from the AM or FM detector output of the operating IF bandwidth
amplificr, These outputs are spplied to the video and audio cireuits of module AS aceording to the position of MODE
swilch 83, The audio and video cireuits provide gain and impedance matching to externally connected equipment,
Gain is provided by two stages of audio/video amplification prior to separation and application of these signals to
their respective outputs. The audio output iz derived from a squelch controlled audio driver which drives parallel
emitter follower outputs, One output is transformer coupled to terminals 1 and 2 of TB1 and the other is applied
through the VOLUME control to the front panel PHONE jack., Audio outputs provide connections for 600 ohm loads.
Parallel emitter follower outputs also supply the video signals to rear apron connectors J12, VIDEO OUTPUT NO. 1
and J11, VIDED OUTPUT NO. 2. These outputs are designed to operate into & 60D ohm load.

Circuits supplying the regulated voltages for receiver and tuning unit operation are contained on power supply
module A6, An external 115 volt ac source provides inputs to the power supply elrcults through two low pass [ilters,
POWER switeh B1, line fuses and common power Input transformer T1. This module, Figure 4-2, includes three
separate clrenits which provide #12, =12, and #24 volt de outputs. The +12 and -12 volt circuits are identical ex-
cept for the ground point connection to the chassis each consisting of a bridge rectiffer, a contrel amplifier, a driver
and a chassis mounted series regulator. The +24 volt de power supply employs r bridge rectiffer, an emltier fol-
lower, two zener diode regulators and a chassis mounted series regulator. Each power supply bridge rectifier
output includes & 1/2 ampere fuse for transistor protection.

B, 30 to 100 MC Tuning Unit

‘The #0 to 100 tuning unit, Figure 4-3, amplifies the recelved signal, converts to a 21.4 mo IF, and provides
two stages af pre-amplification prior to IF amplification and demodulation In the receiver. Coarse frequency tuning
s aecomplished by votating the front panel turn erank which varies the inductance of the tuned elreuits at the input
and output of the radio frequency amplifier. Conversion to 21.4 me Is obtained by mixing the input signal with a
high beat local oscillator. Fine frequency tuning is accomplished by changing the frequency of the local oscfllator
by rotating the FINE TUNING control. In CW mode the FINE TUNING control is adjusted for an audible beat note.
AFC voltage, to control local cscfllator drift is also applied through the FINE TUNING contral, The local oscil-
lator frequency is made available at the front panel LO OUTPUT jack through an isclation amplifier. This jack
should be terminated with the 50 ohm captive ¢ap when not inuse, From the mixer, the 21,4 me IF signal is
coupled to the preamplifier where it is amplified by two gain controlled amplifier stages. At the preamplifier in-
put, a resiztive isolation network provides i 21.4 me signal path to 4 signa] display unit (SDU). Delayed and normal

AGC voltages, from the receiver, are applied to the RF amplifier and the preamplifier. Operating voltage is ob-
tained from the de power supply in the receiver.

C. 90 to 300 MC Tuning Unit

The 90 to 300 me tuning unit is functionally the same as the 30 to 100 me tuning unit, Their main differences

are in cireuit values and in the method of RF tracking. Figure 4-3 and the functional deseription in sub-paragraph B,
is applicable for the 80 to 300 me tuning unit,

4.  Functional Cireuit Analvsis.

A, Receiver, 1
The receiver consists of IF amplifiers IF-220-20 and IF-221-75, Figures 7-1 and 7-2, AFC/AGC/Squelch/Audis

ampliffer AABA-201, Figure 7-3, power supply PS-211-1, Figure T-4, and isolation amplifier 1SA-203, Flgure 7-5.
Figure 7-6 Is the receiver interconnecting wiring diagram,
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B. IF Amplifier IF-220-20, A2

{1}

6]

)

Crystal Filter and Mixer: The input to the 20 ke IF amplifier i= applied to Q2 through resistive divider
R1 and R2 and & crystal filter Y3, Tuned to 21.4 me, crystal filter Y3 establishes the bandwidth of the
IF amplifier. A eascode mixer is formed by Q2 a common emitter and by Q3 & common base stage.
The incoming 21,4 mo signal and the 19. 76 me signal from crystal controlied oscillator @1 are simul-
taneously applied to Q2 base input to produce the final 1. 65 me IF signal for demodulation. Q3 collec-
tor I8 coupled to Q4 base via a 1, 65 me center frequency single tuned cirenit. Allgnment is by L3
which is shumted by R42 for adequate loading. The output from this eircuit is applied through attenu-
ator R12 to the 1. 65 mc amplifier Q4.

18.75 MC Crystal Controlled Local Oseillator: To convert the incoming 21.4 me signal to the final
IF of 1. 66 me, a 19.75 local oscfllator signal is generated by QL and applied to the mixer input for
heterodyning action. Y1 is a paralle]l mode fundamental eryvstul and is connected across C8 and C7,
The ratio of Ci to CT determines the amount of feedback to sustain oscillation. The oscillator cutput
is cotpled to the base input of mixer @2 through C3.

1.65 MC IF Amplifier and AM Detector: The 1,65 me IF signal {s applied to the base of cascode
amplifier Q4 and Q5. The cutput of Q5 is developed across a single tuned eircuit consisting of L3

and resonating capacitor C19. Input to the AM detector is derived from the high side of L5 through
C13; input to the FM limiter is from the junction of C23 and C24. When the receiver is operated in

the CW mode, a beat [requency oscillator signal is applied to the AM detector through C22, Dicde

CR2 is the AM detector with filtering provided by C28, R20 and C31. L7 in parallel with C29 resonates
at the IF frequency of 1.65 mc assuring that the IF signals are not coupled into the video amplifier
cireuits, The detected output of the AM detector is applied to the Input of QT.
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(4) 1.656 MC Beat Frequency Oscillator: Q6, the beat frequency oscillator is erystal controlled at 1, 65 me.
Y2 is a pardllel mode fundamental crystal and is connected across €26 and C26. The ratle of C25 and
C26 determines the amount of feedback to sustain oscillation. With the MODE selector switeh posi-
tioned to CW, +12 volts is applied to the collector of @6 through CR3 and the oseillator becomes ener-
gized. Al this time, CRI is reverse biased and does not affect the operation, In other operating modes
-12 volts iz applied to the diode. CR3 now becomes reverse blased and protects 6, AL the same time
CR1 becomes forwird biased, which effectively shorts out Y1, and therehy prevents the crystal from
ereating a "hole" in the passband of the signal path, Since the beat frequency oseillator is crystal con-
trolled, the audible beat note is obtained by varying the first local osclllator in the tuner using the
front panel FINE TUNING control.

(8) AM Video Amplifler: AM video amplifier Q7 operates as a do coupled emitter follower., The output
from the AM detector CR2'is coupled directly to the base. Q7 collector is bypassed by €23, From
Q7 emitter, the low impedance output is coupled through switching circuits to the AGC, audio aned
video amplifier cireults on AASA-201 module AS.

{6) FM Limiter, Demodulator and Video Amplifier: The 1. 65 mo signal tapped from the junction of C22
and C24 in Q5 collector circuit Is fed to the input of the Hmiter, which consists of Q8 and Q9 in o cas-
code configuration. QS and Q9 ave biased to provide limiting action when the incoming signal to the
funing units barely rises above noise level. Regardless of the input level, the output of the milter de-
livers a constant drive to the FM demodulator at all times, The FM demodulator Is of the Travis
type, a slight variation from the popular Foster-Seely diserimator. QO output Is developed across a
tuned circuit centered at 1,65 me and is simultanecusly coupled to two secondary circuits via C38 and
C39. LB tunes to 1,65 me, and L9 and L10 tune to the two peaks of the demodulator "S” curve, The
separation between the two peaks is about 50 ke, CR4 and CRS are emplayed for phase detection.

The cutput of the FM demodulator {s coupled to the FM video amplifier via a filtering network con-
sisting of L11, C44, R32 and C46. L11 in parallel with C44 resonates ot the IF frequency Lo avoid
application of the IF signal to the video circuits. Q10 operates as an emitter follower, Direct coupled
FM de video output is applied from the emitter of Q10 through switching and control circults to the
AFC/AGC/squelch, and audio amplifier clreuits on AASA-201 module AS,

C. 75 KC IF Amplifier IF-221-75, A3

The T3 ke IF amplifier and the 20 ke IF amplifier employ an identical number of stages and reference part aym-
bol pumbers. Different part values are used in these stages, howsver to provide the different bandwidth and a
different conversion frequency for the 75 ke IF amplifier. The 21.4 me input is converted to 2 final IF of 2.5 me
which requirves the frequencies of Y1 and Y2 on the 75 ke amplifier to be 18,9 and 2.5 respectively. The functional
operation for the 20 ke IF amplifier paragraph 3B, describes the 75 ke IF amplifier.

D. AFC/AGC/Squelch/Audio Amplifier AASA-201, A5

This printed cireuit module contains the AFC, AGC, squelch, audio and video amplifiers.

E. AFC Amplifier

With front panel AFC switch 84 ON, the demoduiated FM signal Is applied to the base of Q1. An Input filter
consisting of R1 and C1 filter the Input signal to remove any ac component. When the FM discriminator input sig-
nal is at center frequency, the voltage at the emitter of the FM output emitter follower s -0. 6 volts de, When
switch S4 is off, the -0. 6 volts de bias is maintained by the forward voltage drop across CR3. Q1 and Q2 are a
cascode comected emitier follower pair. Q2 emitter is coupled to Q3 base through 15 volt zener diede CRL. This
arrangement permits Q2 emitter voltage to swing from positive to negative while (3 base will see only a positive
voltage. AFC voltage from Q3 emitter is applied through the front panel FINE TUNING control to the local oscillntor

4-6



in the operating tuner, Normally the AFC voltage is approximately +13 volts de but will vary from +12 to 415 with
local osclllator frequency drift, During CW operation, place AFC awitch 84 In down (off) position.

F. AGC Amplifier

(1) First AGC Amplifier and Modulation Filter: The output {rom the AM detector Is de coupled to the
base of Q4. Q4 and @5 are connected in & cascaded emitter follower configuration, commonly known
as o Darlington circuit, This configuration provides high power gain with extremely high input im=
pedance to reduce the effects of loading on the previous cireuit. Coupling fram the emitter of Q5 to
the base of phase inverter Q6 is through zener dicde CR2. A zener diode, when properly blased,
maintaing a constant voltage drop across its terminals. This permits a voltage difference between
the emitter of Q5 and the base of Q6. The output of Q5 is applied directly to the base of Q6. Q6
operates as a common emitter amplifier whose output is applied to the modulation filter. The meodu-
lution filter consists of R12, C2 and R13. Essentially, the filter removes the ne component from the
detected AM video output and provides a de voltage corresponding to the carrier level for FM and
AM miodes of operation. This dc voltage from the modulation filter Ia eoupled to the base of high
gain amplifior Q7.

(2) Second AGC amplifier and Modulation Filter: QT is operated as a high gain eommon emitter amplifier,
Ri4 is connected across the plus and minus 12 volt power supply and the wiper arm is coupled to the
base of Q7. The de input to QT therefore consists of a de level from tie modiulation filter and a de
level set by Hi4, These voltages combine and provide the base input to @7, with Ri4 providing an
AGC threshold adjustment. Q7 collector output is coupled to the front panel MODE switch 83 through
another modulation filter consisting of R17, R18, C35 und C8., During AM and FM operation with AGC,
Q7 output Is applied to all gain controlled stages of the receiving system via Q9, Q10, and Q11,

{3} Normal and Delayed AGC Quiput Cireuits: In the AGC mode, @7 callector ottput is applied to Q8 base
through MODE switch 3. When operating in the manual mode, the valtage applied to Q8 is derived from
a4 resistive divider consisting of chassis mounted components R1, R2 and R3. 1, the RF GAIN poten-
Hometer is in operation anly when the receiver Is operating in AM/MAN or CW mode of operation, It
has no gain conirol affects during the FM operating mode. §8 and Q9 opertie in a gascaded emitter
follower configuration to provide high input and low output impedance. The collectors of both transis-
tors are returned to the +24 volt supply. The emitter output of Q9 is the normal AGC valtage. A
portion of this voltage iz sampled through R19 and applied to the front panel SIGNAL STRENGTH meter.
Normal AGC voltages are also applied to the 21,4 preamplifier eircuits in the tuning unit, Delayed
AGC voltage is provided by zener diode CRS, seriss connected to the base of omitter follower Q10,

CRS normally operates with & constant 3 volt potential neross its terminals, Therefore, no drive is
applied to QL0 until the normal AGC rises sbove this potential, Delayed AGC voltage is tuken from
the emitler of Q10 across R23 and applied directly to the RF amplifier circuits in the funing unit.

G.  Squelch Control

Q11 and Q12 are grounded emitter de amplifiors and provide the correct relation between RF signal appli-
cation and squelch operation. Q13 is in series with the eollector clveuit of sudio driver Q18 and affects the gain
of that stage by controlling the current through it. A de voltage from SQUELCH SENS control Rd establishes Q11
base bias to control the sgueleh threshold of operation, Whon the FM SQUELCH SENS control iz muximum clock-
wise the bias vollage is maximum negative and the squelch cireuit s set for masimum senaitivity. In OFF posi-
tion, the bias voltage is maxdmum positive, Q11 is biased on and the audio cutput is maximum, Nermal AGC volt-
age is also conmected to @11 base which senses the input signal application or removal by the chunge in AGC voltage.
When an inpul signal is applied to the receiver, positive AGC voltage binses on QI1. Q11 collactor valtage then
drops turning off QL2 whose collector rises to +24 velts, C7 charges to this value through CRG and R28 in approxi-
mately 20 milliseconds, biasing on @13 and affecting full sudio gain, When the input signal is removed, Q11 is



biased off which causes the collector of Q12 to approach ground, back bulsing CR6. C7 discharges through R29 and
R0 in approximately 3 seconds; discharge time is adjisted by R30. When C7 is discharged, Q13 Is again biased
toward cutoff, restricting the eurrent flow through Q18 and reducing the audio gain,

H. Audio and Video Amplifier

1)

12)

Audio Video Amplifiers: Depending on the MODE switeh position, video signals from either the AM or
FM detector output of the operating TF amplifier are applied to the base of video amplifier @14. Base
circuit enpacitor Is large to provide adeguate low frequency response while R31 provides a slgnal
attenuation adjustment for gain control. The audlo video amplifier, consisting of Q14 and Q15 is of
the feedback type. QI4 operates as a high gain common emitter amplifier. Coupling to amplifier Q15
is through zener dicde CRT which permits a difference in potential between the collector of Q14 and
the base of Q15. R34 la the series feedback resistor. A phase Inversion takes place between the hase
and collector of @14, while the signals between the base and emitter of Q15 are in phase. As a result,
the feedback established is negative. It reduces distortion and Improves the Irequency response of the
amplifier. Q15 collector output drives the video output emitter followers Q16 and Q17 and the squeleh
controlled audio driver Q18 through €18, Q16 and Q17 outputs are ac coupled to rear panel connectors
and provide VIDEO OUTPUT NO, 1 and VIDED OUTPUT NO. 2 respectively.

Audio Driver and Emitter Follower Output: Q18 drives the two audio output emitter followers Q19 and
Q20. The base lnput to audio driver @18 is derived from the collector of Q15 through zener disde CR9.
Main chossis transformer T2 forms the emitter load for @19, and provides a 600 ohin output on its
decondnry. This cutput is gvailable on the rear panel at terminals 1 and 2 of TB1. Q20 provides audio
to front panel PHONE jack J3 through VOLUME control RS5.

L Power Supply PS-211-1, AS

The internal power supply is voltage regulated end consists of & plus and minus 12 volt power supply and a plus
24 volt power supply, A separate filtey capacitor and series regulator for each power supply section are mountad
on the main chassis. The chassis mounted power transformer T1 i common to all three power supplies,

1)

()

+12 Volt Power Supply: The plus and minus 12 volt power supplics are identical except for the point of
connection to the chassis, thorefore, o discussion is provided only for the plus 12 volt power supply,
C7 and Q1 on the main chassis are the fliter eapacitor and the series regulator for the plug 12 valt
supply. Power is applied to the input of the transformer and is consequently coupled to rectifier CRT,
CRT contuins a full wave bridge rectifier circuit whose output is rpproximately 18 volts unregulated,
Regulation to plus 12 volts §s obtained in the circuits consisting of o contral amplifier, Q5; a driver,
Q4 and chassis mounted serles regulator, Q1. Resistve divider network R13, Rl4, R15 and R16 form
the sensing circult for the regulator. R14 is initially adjusted to provide plus 12 volts at the supply
output under full load conditfons, With & change in either load or line condition, any Inerease in volt-
aga is trangmitted to the base of Q5 by the sensing network. As the potential between its base and the
referenced emitter rises, the current through Q3 increases and is accompanied by a voltage drop at
the callector, Since the collector of Q5 is connected to the base of Q4, the collector eurrent of Q4 is
decreased at the same time. Because the emitter of Q4 is comected to the base of the series regula-
tor, the series regulator, the series regulator is driven toward cut-off. As & result, the voltege drop
across the regulator Increases and the supply cutput veltage is brought back to plus 12 volts, A 1/2
ampere fuse is provided between the output of the bridge rectifier and the eollector of Q4 to protect the
chagsis mounted serles regulator from overloading or high current surges.

424 Volt Power Supply: The plus 24 volt power supply is a simple zener controlled eireuit with no error
voltage amplification included. CHE is a full wave bridge rectifier. Chussis mounted filter capacitor,
C6, togethey with board mounted components RS, RY, and C6 provides the filtering action. The combin-
ation of zener dicdes CR2 and CR3 provides & 206 volt reference source and iz connected directly to the
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bage of current deiver emitter follower, Q3. The emitter of Q8 Is then clamped at 24, 4 volts which
n turn is the base voltage of the chassis mounted series regulator Q3. The 24,4 volt base voltage
subtracts the base to emitter drop of the series regulator to establish the plus 24 volts output from the
supply, Like the plus and minus 12 volt power supply seetions, n 1/2 ampere fuse, F2, is provided
at the output of the rectifier to protect the cireuit,

4. Isolotion Amplifier ISA-203, AT

From the operating tuning unit, the 21.4 me IF signal s applied to QL through J1 and C1.  Input elreult com-=
ponents ®1, R2Z and RS form a 10 b resistive attenuator, @1 operates in a common emitter conflguration, Its col-
lector civeult contains  fixed tuned oircult consisting of €3, Li and C4. RT Is a damping veslstor, The outjpul of

the isolation amplifier is applied to rear panel 21.4 MC IF OUTPUT jack J10. The lselation provided is approxi-
mately 40 b,

K. Power Line Filter

From an external power source, power is applied through the Input power cable to the power Lne filter. The
power line filter consists of a three terminal plug J8 and two identical low pass filter netwarks., L1, FL~LP-1 and C4
form the network on one line and 1.2, FL-LP-2 and C3 form the network on the other Kne, Terminal B of the plug is
grounded and terminals A and C outputs are applied to terminals 1 and 4 of power transformer T1 through the low
pass filters. The flter network suppresses all eonducted interference signals in and out of the receiver.

L. 30 to 100 MC Tuning Unit, 2

The 30 to 100 me tuning unit includes tuner SH-221-3, Figure 7-7, pre-amplifier PR-21.4-3, Figure 7-8 and
isolation amplifier 15A-201-2, Figure 7-8, An intercommecting wiring diagram is shown In Figure 7-10. Tuner
stages include a cuscode RF amplifier, a mixer and a local oscillator. Frequency selective clreult cloments for
input signal tuning arve ganged by a six section inductuner which is mechanically connected to the [ront panel coarse
tuning cantrol through o gear train assembly, Drive for the tape deck assembly is provided by the gear train for
direet frequency indication of the received signal.,  Preamplifier eircuits include two gain controlled amplifier
stiges, exch stage being separated by o double tuned efreult. The [solation amplifier consists of o caseode con-
nected amplifier.

M. 30 to 100 MC Tuner, Al

(1} Input Network: Signals from the antenna are applied to the input network of the tner through con-
nector J1. A statie discharge puth to ground for the input coaxial line is through R1. Impedance
stepup to 50 ohms is by capacitive divider C1 and €2, The first inductoner section L2A and L1 form
the primary of the double tuned input network, The secondary windings is formed by L2B and L4,
Impadance matehing to the base of RF amplifier Q1 is by capacitive divider C8 and C9, Inductuner
sectiong L2A and L2B are ganged to Dther*hming sections in the interstage network ind to the collector
cireult of the loeal oseillator. L1 and 14 provide adjustment of the double tuned input network at the
high end of the tuning ronge and C3 and C7 provide adjustment at the low end of the tuning range. Aiter
bandpasa filtering by the double tuned input network, the received signal is applied to the RF amplifier
stage.

(2) RF Amplifier: The RF amplifier consists of Q1 and Q2 comnected in a cascode configuration, The
signal from the input network is applied to the base of Q1. Q1 is o gain controlled amplifier operating
in & eommon emitter configurntion. The base of Q1 is returned through R1# to the delayed guin con-
trol ‘source in the receiver. After amplification by Q1, the signal iz applied to the hase of Q2, a com-
mon base stage. Impedance matching and coupling for the eascade connected pair is by C18 and C54.
From the collector af Q2 the amplified signal is applied to 4 triple tuned Interstage network.

Note: * Indicates faptory adjustment
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(3} Interstage Network: The interstage network includes section 3, 4 and 3 of the six section inductuner.
The third section, part of Q2 collector cireult consists of 1.2C and L8. These inductors are resonated
by variable capacitor C20 and fixed tank capacitor C21. Coupling to the fourth section contiaining L2D
and L10, Is by C23 and C26, At the high end of the tuning range, coupling is mostly by €23 since L2C
ie practically out of the circuit. Intersection coupling at the low end of the tuning range is by both C23
and C26. The fourth section Inductors L2D and L10 are resonated by varinble capacitor C24 and fixed
tank ciapacitor C41. Section five consists of L2E and 111, Coupling to section five is through C25 and
C32. L2E and L11 are vesonated by variable capacitor C27 and fixed tank capacitor C28. Ri4, Ri15,
R18 ond R35 provide adequate londing. The interstage network s tuned by L2C, L2D and L2E which
are ganged to other Inductuncr sections in the input network and the leocal oseillater. €20, C24 and C27
provide an alignment adjustment for the low end of the tuning range. High tuning range alignment is
performed by adjusting L8, 110 and L11, TPl permits connection of test equipment to perform these
alipnment adjustments as well as alignment of the input network. Alter bandpass filtering the recelved
signal is applied through C29 to the mixer.

{4) Loeal Oseillator: Local oscillator energy I8 generated by Q4, an npn transistor operating in 2 common
bage Colpitts configuration. Base bias conditions are estnblished by resistive divider R26 and R27.
The emitter stabhilizing resistor {5 R28, Circuit tuning is by L2F and L17. L2F is the sixth Inductuner
section and is ganged to the input and interstage networks, Feedback for oscillation is provided hy C48,
The pscillators [requency range is [rom 51.4 to 121.4 mo which is 21.4 me higher than the received
signal. The frequency range of the vgelliator is get at the high cnd by adjustment of L17 and at the low
end by adjusting C49, L18 across L2F is preset for the opevating frequency range. An cutput for use
with an external frequency counter Is coupled through C40, resistive attenuator R31, R32, and R33 and
{sclation amplifier A3 to the front panel LO OUTPUT jack. Fine tuning of the local oscillator is pro-
vided by an AFC or fixed de voltage which is applied to variable capacitive diode C52in @4 collector
cirenit, A change in the veltage applied to C52 causes a change In the diedes capacitance resulting In
correction of the local cscillator frequency. Since the capacitance of the dicdes varies g the recipro-
cal of the square root of the voltage applied, any increase in voltage causes an increase In osecillator
frequency because the capacitance of the diode which is comnnected in the local oscillator tank cireuit
decreases, The loenl oscillator output to the mixer s through C34,

(5) Mixer: Like the RF amplifier, the mixer is also comected in a caseode configuration, The signal from
the RF amplifier is coupled through C29 to the base of common emitter stage Q3. Local oscillator
signal, which is at all times 21, 4 mec above the RF signal is appliedto the base of Q3 through C34, Blas
eonditions for @3 are datermined in the base by R18and R19and inthe emitter by R20, The outputef Q3is
coupled to the emitter of Q5, o commen base stage by peaking coil L12, After mixing, the IF signals
are selected by the double tuned collector circuit which hes a center fretuency of 21,4 me. LI4 and
L15 provide the alignment adjustment. R21 acress L14 is to provide & near flal responee for the output
signal. TP1 is connected to the collector of Q5 through C31. A low impedance detector connected to
this point permits a check of the RF response of the tuner. The low impedance effectively shorts the
IF¥ tuned circuits thereby permitting observation of the respanse of the preceding RF amplifier, From
the tuner, the 21.4 me IF output is applied to the 21. 4 me preamplifier,

N. 21.4 MC Preamplifier, A2

(1) Input Network and 21.4 Mc Amplifier: The 21.4 me IF from the tuner is applied to the base of ampli-
fier @1 through J1 and C1. A resistive nefwork containing ®1, R2, R4 and RS in the preampliffer inpuit
provides isolation betwoon low level IF outputs J2 ned J4. J2 provides o 21,4 input to o signal display
unit and J4 terminates at this point because its cutput is not required in a linear recelving system. The
21.4 me amplifier consists of common emitter stage Q1 and common base stage Q2. Q1 ig 3 gain con-
trolled amplifier whose base is returned through R7 to the normal gain control source in the receiver,
After amplification, the signal is applied to the emitter of Q2 through C3. R11 provides damping to pre=-
vont any possible regeneration. From Q2 collector, the signal is developed across o double tuned cir—
cult; Ll is resonated by C5 and L2 is resonnted by C7 and C&. Both inductors provide an alignment
adjustment. From the tuned circuit the signal is attenuated 2 small amount by R15 and applied to the
base of Q3.
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(2) 21.4 MC Amplifier and Output Network: Gain controlléd amplifier Q3 and common base amplifier Q4
are identical fo gain controlled amplifier Q1 and common base amplifier Q2 in the input 21,4 me ampli-
fier circuit, From Q4 collector, the output is coupled to 21.4 mo IF output J3 via & double tuned eir-
cull. L3 and L4, the primary and secondary windings, provide an alignment adjusiment. CRI und
CRZ acroas L3 provide clipping of any extremely high level signals that may overload succeeding stages
of the receiver. The secondary output includes a pi matching network consisting of L4, C15 and C16.
From the preamplifier, the IF signal is applied to rear panel 21,4 MC IF OUTPUT conneetor J10
through lsalation amplifier IBA-203 module AT and to circuits in the receiver for demodulation and
further signal processing,

0. Isolation Amplifier, A3

Like the RF amplifier and mixer, Q1 and Q2 are also connected in o cascode configuration. Local oscillator
@4 emitter output is coupled to the base of Q1 through J1 and C1. Bins for Q1 is established in the base clveull by
resistive divider Rl and B2 and in the emitter civeuit by R3. After amplification, the LO signal Is divect coupled
to the emitter of Q2, & common base stage. Q2 collector circult contains & single tuned elreuit with L1 providing
the alignment adjustment. From the isolation amplifier the signal s applied to the front panel LO OUTPUT con-
nector which is terminated ina 50 ohm load,

P. 90 to 300 MC Tuning Unit, &

The 90 to 300 me tuning unit includes tuner SH-222-3, Figure 7-11, preamplifier PR=-21.4-3, Figure 7-8 and
isolation amplifier I8A-201-2, Figure 7-9. An interconnecting wiring dingram is shown in Figure 7-12. Tuner
stages include o cascode RF amplifier, a mixer and a local osclllator, Frequency selective cireuit elemonts, for
input signal tuning ave ganged by @ six soction inductuner which is mechanically conneeted to the front pancl conrse
tuning contrel through a gear train assembly. Drive for the tape deck assembly is provided by the gear traln
for direct frequency indication of the received signal. Preamplifier circuits include two grin controlled amplifier
stages, each stage being separated by o double tuned cireuit, The Isclation amplifier consists of o eascode con=
nected amplifier,

Q. 90 to 300 MC Tuner, Al

{1) Input Network: The received signul from the antenna Is applied to the tuner through connector J1.
R1 provides a static discharge path to ground for the input coaxial cable. From J1, the Input signal
is coupled to the RF amplifier through capacitive divider C1 and 02 and n double tuned bandpass filter.,
Although similar in other respeets to the double tuned clreult used In the 30 to 100 me tuner, note the
addition of shunt padding inductors L3 and L5. These inducters are in parallel with the first two induc-
tuner gections, L2Aand L2RB, to provide contrel of the required tuning range; eireuit coupling is by C3.
Inductuner sections L2A and L2B ave ganged to other inductuner sections in the interstage network and
in the collector circuit of the local oseillator, L1 and 14" provide adjustment of the input tuned net-
work at the high end of the tuning range and C3 and C7 provide adjustment at the low end of the tuning
range. After bandpass filtering by the double tuned input network, the received signal is applied through
C8 to the BF amplifler stage.

(2) RF Amplifier: The RF amplifier consists of Q1 and Q2 connected in a cascode configuration.. The sipg-
nal from the input network is applied to the base of @1, Q1 is a gain controlled amplifier operating In
o common emitter configuration. Gain control is provided by returning the buse cireult through blas
resistor R12 to the delayed gain control source in the recelver. Emittor bins is by R8. After ampli-
fication, the signal iz applied Lo the emitter of commeon base amplifier Q2. From the eollector of Q2
the signal is developed across a triple tuned interstige network,

Note: * Indicates factory adjustment
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{3) Interstuge Network: The interstage network contiing sections three, four and five of the six section
inductuner, The primary, connected to Q2 collector consists of LAC and L& resonated by variable
capacitor C20. Coupling to the fourth section containing L2Dand L10is by C21 and C23, Like the
primary, L2D and L.10 are resonated by & variable cepacitor, C24. Section Hve consists of L2E and
L11 resonated by variable capacitor, C27. Coupling to section five is through C22 and C25. 19, 112
and L19 are shunt padding inductors. R16 provides adequate loading, The interstage network fs tuned
by L2C, L2D and L2E which are ganged to other induciuner sections in the input network and the loeal
escillator. The response of the interstage network i{s observed by comnection of test equipment to T,
L&, L10 and L11 provide alignment adjustments for the high end of the tuning range. Low end tuning
range alignment is performed by the adjustment of C20, €24 and C27. After bandpass filtering the
received signal Is applied through C29 to the mixer.

(#) Loeal Oscillator: Local cscillator energy is generated by Q4 comected In o grounded base Colpltts
configuration. Base bins conditions nre established by resistive divider H26 and 127, The emitter
stabilizing resistor is R28. (4 is tuned by L2F and L17T, the sixth inductuner section which is ganged
to other inductuner sections in the input and interstage networks, Feedback for oscillation is through
Cd4. Oseillator freguency of operation s 21.4 me higher than the received signal (111.4 to 321.4 me),
The [regquency runge of the oscillator is set at the high end by adjustment of L17 and ot the Iow end by
the adjustment of C40, Shunt inductor 116 is preset for the opernting frequency range and RF tracking.
For local oseillator frequency monitoring, Q4 emitter circuit is eoupled through C49, resistive attenu-
ator R31, R32 and R33 and {selation amplifier A3 to the front panel LO OUTPUT jack. Fine tuning of
the local oscillator is provided by en ATC or fixed de voltage which Is applied to the collector of Q4.

A change In the collector voltage, caused by the AFC souree or by adjustment of the front panel FINE
TUNING control resulls ina correction of the local oscillator frequency. Oselllator output for mixing
is through C39 to the base of mixer Q3,

(5) Mixer: Like the RF amplifier, the mixer is also connected In a cascode configuration. The signal
from the RF amplifier is coupled through C29 to the base of common emitler stage Q3. Local oscil-
lator signal, which is at all times 21. 4 me above the RF signal is applied to the bese of Q3 through
C39, Base bias for Q3 is established by R18 and B19, o resistive voltage divider. R20 is the emitter
biasing resistor. Q3 collector is eoupled to Q5 emitter by peaking coil L13. After mixing, the IF
‘slgnals are selected by the double tuned circuit in Q5 collector which has a center frequency of 21,4
me. Li4 and 115 provide the alignment adjustment. R21 across L14 Is to provids a near flat response
for the cutput sigmal. TP1 s commected to the collector of Q5 through C21. A low Impedance detector
connected to this polnt permits a eheck of the RF response of the tuner. This low Impedance effectively
shorts the 1.4 me IF tuned cireuits thereby permitting observation of the response of the preceding
RF amplifier. The 21,4 me IF output of the tuner s applied to the 21, 4 me preamplifier,

R, 21.4 MC Preamplifier, A2

The 21.4 me preamplifier, used in the 80 to 300 me tuning unit is identical to the 21, 4 me preamplifier used
in the 30 to 100 me tuning unit, paragraph 3, N.

8. Isolation Amplifier, A3

The isolation amplifier used in the 80 to 300 me tuning unit is identical to the 1solation amplifier used in the 30
to 100 me tuning unit, paragraph 3, 0.
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4, Funetional Operation of Mechanical Assemblies.

A. General

Mechanical functions are limited to the tuning unit gear train subassemblies, Each gear train serves to
mechanically adjust its associated tuner to the desired frequency.

B, Gear Train Subassemblies

The 30 te 100 and 90 to 300 me gear trains are identical each consisting of & gear train and a tape deck assen-
bly, All bearings are prelubricated and factory sesled eliminating the need for lubrication and servicing. The
gear train incorporates a friction clutch design to minimize maintenance and adjustments for tuner dial sccurncy.
Specifically, if the operator turns the tuning contrel into the tuner stops, the cluteh will slip preventing damage
to components and keeping the tuning tape from unwinding on the tape spools. The tuning control crank is sccured
to the input drive shaft with set screws. This shaft is fed through the front panel and supported by o combination
bearing and support housing. Two adjustable shaft collars serve to compress springs located on esch side of two
shaft mounted [riction clutch plates. A cluteh disc is centered between the two clutch plates to provide the friction
drive to the tuner and tape deck. Torque from the tuning contrel crank is transferred to the output shaft via this
clutch, The clutch disc is located on the output drive shaft and supplies torque directly to the tape deck by n shaft
mounted Bevel gear and to the tuners through & pinion gear. The pinion gear extends from the rear of the gear
train hdusing to mesh with the tuner mounted anti-backlash gear. Tape deck drive is taken from a Bevel gear to
provide tape tracking to the tuned frequency. The tape feed system is glmply o series of giide spools and spring
lvaded sprocket spocls to maintain tape tension and smooth feed from end to end.
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SECTION V

MAINTENANCE

1, Genpersl,

The purpose of this section of the manual is to provide instructions which, if earefully followed, will result in
minimizing operational failures. In addition, should an operational failure occur, information is provided in an
organized manner which will assist in effecting speedy and efficient vepair. The maintenance instructions have
been separated into those tasks which are suitable for performance by the equipment operator and those tasks
which are more appropriately assigned to a technician. It is suggested that the operator preventive maintenanee
operations be performed on a bi-monthly or monthly basis while the minimum performance standards should be
checked by & technician on a semiannual or annual basis. How often maintenance operations are performed will
depend largely on the extent of equipment usage and on the desired confidence level,

With the inereasing use of modular design, as in the receiver, troubleshooting and repair operations have
been greatly simplified, 1f o supply of plug-in modules Is assured, the technician simply replaces the suspected
module thus confirming the trouble source. The defective module may then be carefully repaived while the re-
ceiver [s replaced in immediate service. To facilitate this type of maintenance snd repair, an inspection of the
receiver will reveal that the most eritical purts are plug-in and therefore easily replaceable, Both tuning units
are plug-in modules, while the IF smplifiers, power supplies, and audio and vides cireuite are mounted on plug-
in printed cireuit board subassemblies,

2. Test Equipment.

The electronie test equipment listed in Table 5-1, is required to perform the minimuin standirds tests on the
various modules and to effect efficient troubleshooting and repair,

Table 5-1, Required Test Equipment Characteristics,

EQUIPMENT MODEL MFG REQUIRED CHARACTERISTICS

Sweop Generator SM=2000 Telonic Sweep Rate: 0,01 to 1000 cps

RF Attenuation: 0 to 60 db in 1 db steps

Mkr System: Birdy-by-pass, Ext, marker in,
plug-in crystal markers, vecti-
fied markers

Output Impedance: 50 chms

Scope Horizontal Output: 16 volts p~to—p

Plug-In Head L4 Telonic Frequency Range: 10 to 40 me

Sweep Width: 0.1 to 80% of C, F,

Plug-In Head SH-1 Telonie Frequency Range: 0.5 to 460 me

Sweep Width: 200 ke to 200 mes
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Tahle 5-1, Required Test Equipment Characteristies, (Cont)

EQUIPMENT MODEL MFG REQUIRED CHARACTERISTICS
Signal Generator GOGA Hewlott- Frequency Range: 50 ke te 65 me in six bands
Packard

RF Output: 0.1pv to 3 volts

Modulation: AM, 0 to 100%, 400 and 1000 eps;
external 0 to 100%, de to 20 ke

Output Impedance: 50 ohms

Signal Generator G0ED Hewlett- Frequency Range: 10 to 420 me in five bands
RF Output: =125 dbm to -4 dbm

Madulation: AM, 0 to 100%, 400 and 1000 eps
OQuiput Impedance: 30 chms

Oscilloscope 501 Tekironix Frequency Range: de to 450 ke

Vertical Sensitivity: 1 mv/om to 20 volt/om

Sweep Range: 1 microsecond/em to 5
see/em

Input Impedance: 1 meg ohm shunted by 47 pf

VTVM WV-g8C RCA Range: D to 1500 volts, ac and de,
0 to 1000 meg ochms

Input Resistance: 11 meg ohms de

Frequency Range: 30 cps to 3 me

Accuragy: 8%

Accessories Cables, connectors, adapters, loads, attenu-

ators, and other fixtures ns required by in-
dividual procedures

4, Operator Preventive Maintenance,
The equipment operator may assist in maintaining the equipment by performing certain mopthly checks, tahle

5-2, aml noting the results, Undesirable trends In the operationsl checks and mensurements should be reported
to the appropriate maintenance personnel in order that timely corrective measures may be Initinted,
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Table 5-2, Monthly Operational Maintenance Checks,

Sequence

B
Wb Ttem Procedure

a2 Exterior Surfaces Clean front and rear panels of the receiver, Check
all knobs and controls for tighiness and signs of
improper indexing,

2 Cables nnd Conneetors Checlk cables and conneetors for proper fit, clear-
ance, and wenr,

3 Fuses Check front panel FUSE F1 and F2 for burn out
and tightness,

4 Controls; Dials and In performing operational checks, observe the
Switches mechanical action of sach control and switeh,
They should operate easily and free of binding,

b POWER Switch Set to ON, Observe that:
g, Seleeted tuning unit dial lamp lights

b, TUNER selector operates to light dial lamp
on oppogite tuning unit

. TUNING meter stays at or near tero when
1F BANDWIDTH selector is placed in any
position in which the TF amplifier {s in-
stalled

d, With MODE selector in the AM/AGC posi-
tion, noise output is schieved at PHONE
output which can be varied by VOLUME
eantrol

8. Noise level changes when IF BANDWIDTH
selector is placed in different position

6 RF GAIN & MODE Set the RF GAIN control maximum eclockwise,
Selector Place the MODE selector in AM/MAN position,
Vary the RF GAIN ocontrol to its mmximum counter—
clockwise position and observe that the SIGNAL
STRENGTH meter goes from zero to full scale con-
dition.

7 Cperntion Refer to SBection I, paragraph 4 and operate the
receiver in the normal manner with all antennas
connected. Check for normal reception of signals
which may be present in the area, Operate all con-
trols and ancillary equipment, reporting irregular-
ities Lo appropriate maiintenance personnel,

9-3




4, Recoiver.

Paragraph 3 of this section outlines certain duties of the equipment operator for the purpose of noting trends
of receiver performance that may ultimately require corrective maintenance, The following paragraphs contaln
information which will assist the technician In performing further preventive maintenance operations as well as
correcting deficiencies noted In the performance of the receiver,

A, Preventive Maintenance

At semiannual intervals, or less often in the event of reduced equipment usage, each tuning unit and receiver
should be thoroughly cleaned and inspected.,

{1} Tuning Units: Te remove the tuning units, loosen the front panel thumbzorews and pull the unit
forward, Use a soft brush to remove dust and other foreign material from the tuning units and the
inglde of the receiver, Dry compressed alr at a pressure not exteeding 60 psi may also be uzed,
Look for bent or broken pins, loose connectors, frayed wiring or other signs of deterioration.

(2} Recalver: Remove the eables vonnected to the rear apron of the receiver and the power cord, Re-
move the fasteners which retain the receiver in its mounting. Remove the covers from the receiver,
Clean the inside of the receiver using a soft brush and compressed air, Do not remove the plug-in
printed eireuit modules for cleaning unless they are exceptionally dirty, Inspect the receiver
chassis, wiring, and connectors, Make sure each module is firmly seated in its receptacle.

{3) Owverall Maintenance: Check all connections at the rear of the recelver for tightness and frayed
or worn insulation on the cables. See that all mounting hardware is complete and adequately
tightened. Check all external surfaces for damage and signs of corrosicn applying paint where

applicable after cleaning. Inspect all operating lire fuses and spare fuses for signe of corrosion
und correct value,

(4) D,C, Voltages: The DC voltage output of the power supply should be measurved and, where
applicable, sdjnsted in accordance with Tahle 5-3.

Table 5=3, DC Voltages and Adjustments,

Measure At Voltage Adjustment
KABAZ -12VDC RS
XABBIS +12 VDC Ri4
NAGALL 424 VDC None

B, Troubleshooting

Visual inspection and operationzl tests provide a systematic method of losalizing a fault to a stage or module,
The trouble symptoms listed in the Troubleshooting Chart, Table 54, will assist in fault localization, The mini-
mum performance standards will assist in further isolation of a elrcuit or part that is causing diffieulty,

C. Minimunr Performance Standards

When [aulty receiver operation has heen traced to the main chassis of the receiver, the following minimum
performance standards charts will assist In further localizing the difficulty to a particular module or circuit, Be-
fore attempting to evaluaté receiver performance, check power supplies in accordance with paragraph 4.A. ().



Table 5-4. Receiver Troubleshooting Chart.

Sequence Symptom Cause Remedy
1 Tuning umit dial lamp not Mo power input Check main cireuit breaker
i POWER switch OFF Place ON
Open line fuse Replace F1, F2
Defective lampsg Replace DS1
Defective POWER switch Replace 51
Blown fuse in +24 vdc Replace F2 on A6
power supply
2 Tuning unit dial lamps do Defective dial lamp Replace DS1
RO Weht s TUNER S€1ee~ | Defoctive TUNER selec- Check switch S5 and leads,
tor switch repair if broken
No 24 vde power Replace fuse F2 on A6 and
check supply output voltage
3 No signals received in Defective antenna input Check and repalr cables be-

any MODE switch posi-
tion with antennas prop-
erly comnected

No manual gain control,
MODE switeh in AM/
MAN or CW

No AGC, SIGNAL
STRENGTH meter does
not deflect FM or AM/
AQGC positions

No beat note in CW mode
with signal present

No indication on TUNING
meter, but FM audio and
video output normul

cables or connectors

Defective intercomecting
cables

Mo -12 vde voltage
No +12 vde woltage

Defective RF GAIN po-
tentiometer

Defective MODE selector
switch

Defective AGC clreuit

Defective SIGNAL
STRENGTH meter

Defective BFQ cireuit on
20 or 74 ke 1F bandwidth
module

Defective TUNING mieter

tween antennas and inputs to
receiver

Check all cables on tunimnr
units and for complete in-
gertion of tuning unit in
recelver

Replace F1 on AG
Replace F3 on AG

Check leads to R1. Repair or
replace as required,

Check leads to switch 53 and
switch nsgembly, Repair or
replace as required,

Inspect AGC module A5, Re-
place module with known good
board, repair defect,

Check Jeads to M1, Replace
meter if defective,

Inspect BFO circuil on A2 or
Ad. Replace with known good
board, repair defect,

Check leads to M2, Replace
meter if defective.
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Testing of the module’s performance is achieved by inserting signals of suitable amplitude, and modulation where
applicable, and observing the results either with the receiver's meters, an external meter, or an external os-

cillosenpe, Performance standards for the various modules are given in tables 5-5 through 5-7,
Table 5-5. 20 KC IF Amplifier Minimum Performance Standards.
. Test Equipment Minimum Acceptable
e Operation Fesepn Performance
1 Connect 606A signal gener- Place TUNER gelector in The scope should display a

ator to J2A2 on the receiver RIGHT position and IF sine wave of 2 volts peak-to-
main chassis. Set the modu- BANDWIDTH in position peak minimum at a frequeticy
Intion to 50% at 400 cps. Set number 1, Place MODE in of 400 epg, Adjust the output
the output level of the signal AM/MAN. Check output level of the signal generator
generator to 750y, Set the with scope at XASB2, until the desired amplitude is
generator frequency to 21,4 achieved. The output of the
me using the generator fre- signal generator should be
gquency calibrator, less than 1.3 mv
NOTE: Connect signal to
J3A2 and place TUNER se-
lector in LEFT position to
check wiring and aelector
switch, 85,

2 Same as Step 1 Reduce signal generator out- The TUNING meter should
put level about 20 di and note indicate a seéro tuning condi-
the indication of the TUNING tion within about two divisions
meter if the signal generator is at

21,4 mo, Shift the signal
generator frequency ahove
and below 21.4 me and the
TUNING meter should indi-
cate the relative frequency of
the signal. The TUNING
meter swing above and below
the zero tuning eondition
should be equal within about
two divisions,
Table 5-6, 75 KC IF Amplifier Minimum Performance Specifications,
Step Test Equipment Pracciha Minimum Acceptable

Operation

Performance

Comnect 6G06A signal gener-
ator to J2AZ on the recelver
muiin chassis, BSet the modu-~
lation to 50% at 400 cps, Set
thie output level of the signal
generator to 1000y, Set the
generator frequency to 21,4

Place TUNER selector in
RIGHT position aod IF
BANDWIDTH in position
number 2. Place MODE

tn AM/MAN, Check output
with secpe at XASB2,

The scope should display a
sine wave of 2 voits peak-to-
peek minimum at a frequency
of 400 cps, Adjust the cutput
level of the slgnal generator
until the desired amplitude

is achieved. The cutput level




Table 5-6. 75 KC IF Amplifier Minimum Performanee Standards, (Cont)

Step

Test Equipment
Operation

Procedure

Minimum Aceeptable
Performance

mc using the genernlor fre-
quency calibrator.

KOTE: Connect signul to
J5A2 and place TUNER
selector in LET'T position
to check wirlng and gelec-
tor switeh, 83,

Same as Step 1

Reduee the output level of
the signal generator about
20 db and note the indica-
tion of the TUNING maoter,

of the signal generator should
bo leéss than 2,0 mv,

The TUNING meter should in-
dicate & zero tuning condition
within about two divisions if
the signal is at 21,4 me, Shift
the signal generator frequency
above and below 21,4 me and
the TUNING meter should in-
dicate the relative frequency
of the signal. The TUNING
meter swing above and below
the zero tuning condition
should be equal within about
two divigions,

Table 5-7. AFC/AGC/Squelch/Audio Amplifier Circuit Minimum

Performance Standards,

Test Equipment
Operation

Procédure

Minimum Acceptable
Performance

Connect a 608A signal gen-
erator to JZA2 on the receiv-
er main chassis, Seét the
generator output frequency
accurately to 21.4 me using
the generator frequency cal-
fbrator, Modulate the gen-
erator 50% at 400 cps, Set
the output level of the gener-
ator at 2.0 mv,

Same as Step 1.

Same as Step 1.

Place TUNER selector in
RIGHT position and the IF
BANDWIDTH In position
number 2, Plece MODE
selector in AM/MAN posi-
tion. Adjust the output
level of the signal genera-
tor to achieve a 1.6 volt
peak-to-peak display at
400 cps,

Same as Step 1. Connect
BOD 8 load between tormi-
nals 1 and 2 of TE1.

Same asg Step 1. Insert
headphones into PHONE
jack J3,

Connect scope to XA5B11, The
output from the video ampli-
fier should be 7,0 valts peak-
to-peak minimum with a 600 £
load connected to J12 on rear
of receiver, Connect the GONG
load to J11 and check output

at XAGB1E, Adjust R31 if
necessary to achieve desired
output levels,

Check output asross load with
seope, Output should he 7.0
volts peak-to-peak, Adjust
R48 if necessary to achieve
degired output level,

Adjust VOLUME control to con-
venient level, Tone should be
elear and free of distortion,




Table 5-7, AFC/AGC/Squelch/Audio Amplifier Circuit Minimum

Performance Standards, {Cont}

Step

Test Equipmant
Operation

Procedure

Minimum Acceptahle
Performuance

i3

Bame as Step 1.

Same gs Step 1,

Insert phones into PHONE
jack J3 and insert tuning unit
of any type in right hand

pogition

Place TUNER selector In the
RIGHT position and TF BAND-
WIDTH in position number 2,
Place MODE selector in AM/
AGC position, TUNING
meter should indicate zero
tuning,

Place TUNER seléctor in
RIGHT position and IF BAND~
WIDTH in position number 2,
Place MODE selector in FM
position, TUNING meter
should indicate zero tuning.
Comnect DC VTVM to XASAL
and place AFC selector in ON
position,

Place TUNER selector in
RIGHT position and IF BAND-
WIDTH in position number 2,
Place MODE selector in FM
position., Rotate SRUELCH
control to OFF position, Ro-
tate VOLUME control to maxi-
mum clockwise position,

Adjust the output level of the
signal generator until the
SIGNAL STRENGTH meter
just begins to indicate, The
generator output should be
less than 2.0 mv. Place
MODE selector in AM/MAN
pogition and rotate RF GAIN
control to maximum CCW
position, SIGNAL STREMGTH
meter should indicate full-
seale,

The voltage indicated on the
meter should be about -0,4
vde. Shift the frequency of
the signal about 21,4 me and
the DC voltage should swing
aghout =0,4 vde and the TUN-
ING meter should indicate,
Connoet the DC VIVM to
XAGAS and the indication
should be about +12 vde,

Bhift the frequency of the sig-
nal about 21,4 me and the DC
voltage should swing about +12
vide in the snme manner as
before.

Audible noige should be heard
in phones. Rotate SQUELCH
control clockwise until noise
ig eliminated. Rotate
SQUELCH control to OFF po-
sition, Time delgy in squeleh
cirouit will activate and noise
level will return to phones in
about five seconds, If time
delay is unsatisfactory, ad-
just R0 until suitable delay
is achieved,




D. Voltnge and Resistance Measurements (Tables 5-8 through 5-14)

After a fault has been localized to'a particular circuit or module with the assistance of the preceding paragraphs
of this section of the manual, voltage and resistance measurements on the suspected components ghould reveal the
fnulty part. Accordingly, the following tabulntions of the transistor voltages and registances are presented. An
RCA Vactum Tubo Multimeter, Type WV-85C, was used In performing all mensurements. In addition, a plug=in
printed circuit card extender was used in performing all measurements for the purpose of extending the printed
circuit board above the confines of the recelver, thus allowing access to the transistors. The front panel control
and switch positions are listed with each tabulation for ease of reference, Note that two sets of resistance read-
ings are given, one set for meters using a negative ground lead and one set for meters utilizing a positive ground
lead, The RCA meter referenced nbove has a negative ground lead when measuring resistance, With each entry
of either voltage or resistance, the meter range used is included within parentheses,

Table 5-8. Reeeiver Main Chassis Voltage and Resistance Chart.

NOTES: 1. No tuning unlt instullod & VOLUME cantral COW
L IF BANDWID'TH in position 2 T. POWER switch ON
3. AFC solector ON #. Power Input physically disconnceted from seooiver while making reaistone mepsurements
4. BF GAIN madimum CW 9, FM SQUELCH control OFF (CCW)
b, MODE selosior AM/MAN 10 Numk in paronth i meter range
REF. EMITTER BASE COLLECTOR
o v R =) Ry v I i) B {4 v R f-) R (4
o 1.0 31K #0015 1.0 KRG 0 KO .8 1oMa R
{70 V) mx1K (& x 100) B0 V) Rxl1K (R ox 10 K} {60 v) {H x I Meg) fx1K)
Qe v il (51 0.7 wa KD 128 0.3 Mo L 1IDKG
n.5 v R x 1) B x10K) {50 V) (K x 1 Mog) Bx1K)
o 2.8 mIRQ 1.8 KR 2 R KL 41 B Mog 1 12K0
{50 V) HxlK) {1 x 100) [ R x10.K) {ox 10 Ky {150 V) Mx 1 Meg) (K % 1K)
Table 5-9. Power Supply Voltage and Resistance Chart, Type P8-211-1.
NOTES: 1. No tining unit installod 8. VOLUME contral CCW
+ IF BANDWIDTH (6 position 2 7. POWER switel ON
1. AFQ seleetor ON 8, Power ingut physfonlly daconsectad from roceiver whilo making resistance meanurements
d. RF GAIN maximion CW 8. FMBQUELCH control OFF (CCW)
5.  MODE selector AM/MAN 10:  Numhers in parentheses indieato meter rango
EMITTER BASE COLLECTOR
REF,
DS v R i v R n (4 v B -} R {4
Q 0.08 1050 BORD 1.3 S.0Meg | T.5KQ 12.0 10 Meg & (CE ]
{1.5%) =1 (it x 10 K) ] Rxl Meg) | Mx1K) G0 V) % 1 Meg) (Rx1K)
[+ ~5.8 1L.6K0O 1.1 K0 =0 LIKD L8 KA 1.3 8.5 Megfl T.oR&
{15 V) (H x 1060) @ x 100 {15y (B x 100} (L 100) i V) (1 x 1 Meg) Hx1K)
Q1 24.9 MK 1T RO 25.2V 6.0 Megh | 85 KD 1.0V 1.0 Meg £ B KA
50 V) (Rx 10 K) (Rx 100 K) | (50W) fx1 Mo | (Rx10K (150 V) = 100 K) it x 10 K)
o 188 ¥ S.EKR KL 132V 0.0 Megll | B.OKS LEW 10,0 Meg 2 1R
{50 V) RxlK) It x 10 K) (=0%) (Rx1Meg) | (RxlK) 0 V) x| Meg) Rx1H
Qb fO%. B Y LK I T.EKfQR AV LEKA LoRO 1y 1.0 Meg §1 a.0KA
{15V} Mx1E) (BxiK) 6wy i x 100} (R’ = 100) &0 V) (Fox 1 Meg) [LiESS 3]
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Table 5-10, AFC/AGC/SQUELCH/AUDIO Amplifier Veltage and Resistance Chart, Type AASA-201.

NOTES: L. No tuning unit {estallod 7. POWER switch 0N
2, IF BANDWIDTH in position 2 8.  Power input physically disconneciod Trom re-
3. AFC seloctor ON colver while making reslalance mossuremonts
4. RF GAIN moximum CW . FMEQUELCH cantrel OFF (COW)
5. MODE selector AM/AGE 10: in parenth mater
6. VOLUME control COW rage
REF, EMITTER BASE COLLECTOR
i v R () Ry v R ) B v B ) | (4
[} LBV BOKL 98 K1 0. 85 V 10, 9K & BEEDQ 10V 4.0K40 B0 51
5 Mmx1K Bx10K) 1.5V} R=1K) (R x 18 E) 5o ¥y EBx1EH {1 x 100)
[+ 21V L.TKQ J4KR 1.6V #. 0K a8 KA 150V .o K0 Hig £L
&V fx1i RxlK o ¥ Mx1K (R x 10 K) {50 V) Mx1K) R % 100)
Qi 120V 1IER THER eV W.o0KA 4. 7K 24.0% BEKAD 6O KO
[CLR] B xiK) Bx1K (50 V) Rx 1K) mx1E {50 V) FxlKE) i x1 Ko
G 1.3V 1.O0K2 Tob kit 0. MY 7.6 KO T.8K4 120V 0RO 00 &
&V Mx1E Rx1 K 5% Rx1K Ml k) &0 Rxz1K) {F x 100)
Qs -1.8V @ LERD LAV 1.0KG T4KR 1Z0W 4.0KQ BBO R
@Ev Bxl Meg) Rx1E) LRy Malk Rzl K) {50 V) M|xi K (R x 100}
e -85V 46ED0 4L1E4 =80V 2OKD 12.0 KO 14,5V 180K naxn
{16 V) Rx1K) Rx1K) P W) RxlE Mx1E &0 V) BxlK Mx1LK
Q7 GND GXD aND AR 55E0 57.0 KO 0.1V BEL A5 KD
.3V RxlK Hx10K) LEW (B.x 10 K} (Fox 10 K)
Q8 =0, 85V KO 4h0 KD 01V 1.0 K3 10RO OV EEED GoKd
2.5 %) Ex1K Mox 10 E) .5 V) Rx1K} B x 10 K} 50 V) Rx1K) Rx1K)
+] =036 ¥ 12.0 K8 4080 =005V 4.0 K 48.0K0 H.oV nE KL 60K
i0.5%) Rax1K) B-x 100) 0.5 ¥y ®x1K) {Rx 10 K} B0 V) [LESE -] Rx1K)
o 0.0V L1KD 1.4KQ 0,05 ¥V TAKD 85. 0 Megil 150V 40K 2000
10,5 V) {Rix 100} (R 100y (0456 W) mx1K IR x 1 Meg) (50 ¥y Rx1K R x 100)
Qi GND GND GND 0,65V BT K4 5.0 KO 015V 1L KD 14.2KD
.5V} mx1K) Mox 100K 0.5 Rx1K) Mx1lEK)
Qi2 GND GND GND B ERY 5.7KD 41,080 4.0¥ 150808 B8R0
0.5 V) Ex1EK) Rx10.K) {50 v) Mx1K) ®x1K)
%] .6V 25,0K0 63.0 K& 4.0V 1T.0K2 .0KL0 4.0V B.BED (AR 7]
150 V) R x10K) M x 10 K) & V) R x 1K) MRx10 K) (58 V) Bx1K) RxlK
Qe | azowv LEEQ 1LOKR 11,47 | 4.0KQ 3. 8KR 4.4V oKf 5EER
{s0V) {Rx 100} (R = 100) B0 V) W|xli Rx1lKy 5 v Rxi1K Bx1K)
Qi =11.3 ¥ L5 KD 1,05 KO =-10.8 V BOKD @ LoV EED G4 KD
(B0 V) (R x 100} R x 100) iRy fxlK) R x1 Mg B0V (851 ] Hx1E)
Q6 STV L7TEO 6 KA 44V 4.4 KD 4.4 KD 120V REZEO 008
15 %) M1k Rx1E) 5 ¥) RBx1E) Bx1EK) 50 V) Bx1K) R x 100)
ur 3TV TR L6KR 4V “L4KR 4.4KD 2.0V HLIKR EBO DL
15 ¥} EBx1K Rx1K) A5 W) Ex1K) Rx1K B0 W) [LES S =] R x 100)
Qig eV 6.0 Mog 1 B.0Megl | 122V 10,0 K0 46,0 K42 |EY 60K 620X
(50 W) R x 1 Mog) Rx1Mog) | (50 Rx10K) | Rx10K) o0 v (R x 10 K) R x10K)
(L =55V LE5KD L4ER -LEY E.ODKQ .3 K o L1ED o6 L
{16 V) BEl1EK) Rai1K) GV Rx1K) Hxl1K) @0 V) Rx1K) B x 100
Qan | -sEV L1KD 1.0KR =53V LTKa 10.0 K0 1.0y L.1KQ 500 5L
[ER] (% 100) {2 x 100) Ev) Bx1K) Rx1K) [ ) Bx1E) (B x 100}
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Table 5-11. 20 KC IF Amplifier Voltage and Resistance Chart, Type 1F-220-20.

KOTES: 1, Mo wuning unit installed 7. POWER switch O
I, IF BANDWIDTH tn position 1 4,  Power input physioally disconnectad from receiver while making resistance messsremionds
d.  AFC molector OFF 4.  FPMSQUELCH pentrol OFF {CCW)
. RF GAIN maximum CW 10, @ measurements performed with MODE seleotor in OW position
G.. MODE selector AM/MAN 11.  Numbers in paventhoscs indicate meler range
. VOLUME eontrol QCW
HEF. EMITTER BASE COLLECTOR
s, v H = R (¥ W R i v R =) Ro(#)
o S0V W.oED m1EQ SH4K O KD 140 Meg O 4.8V 5K 11K
15 v) Hx1 K [LESE 4] 15 V) fxik) R X1 Meg) {15 V) Rx1K {Hxl K
Q2 -5.0v 58K hAER =5.3Y 5.0KD G.GEQ =061V 1000 Mag D .08
(15 ¥y (Rx1K) i x 1K) {15 V) Rx1K (Rx 1K) 8w (% 1 Mog) (R 10 )
1 -1, 61V 1000 Meg £ | 4,00 GRD GND GHD 0.0Y 5K s0.040
[.0W Rl Meg) B =10 {16 V) x1K) x 1o
[} -G 0¥ 4.1 KL .1 KR .3 ¥ GS,0K0 B.B Rl =80 ¥ 1000 Moy St .08
bW fitxl K X1 E) (L5 V) Mxl k) ME1E) L.V} Mx1 Megy it % 10}
G 0,65 ¥ 1000 Meyg §1 .00 GND GND GND 10,0V 34 K 1.1 ki
5w B x 1 Meg) W% 10) 6 v} ' x 1K) (i % 1K)
[ GoAY 10,080 S KL 5.2 LIKER SORD nav ano Meg O 9,6 K0
{16 V) Hx1K) filx 1K) [1ERY] it =1 8K) HRxl K 50 ¥y (Hx 1 Meg) HWx1KE)
o7 =10V (8 <+ TAKQ 0,34 ¥ 9,0 K 17.0 K3 FCRTRY a56KA 3IKD
{L.a W) RaxiR) {ix 1K) 0.5V HxiK Hx1EK) (LY xl Ky Rxt K
Qs =20 ¥ LiIKD 4.1 Kit LAY B4 KO 3.4KQ —0. B8 W 150 Megp &2 L B
[ Bx1K Bxlk V) [HE S 5] HxLK) 1.5 V) R x 1 Meg) R 10)
o =063 V 150 Moy 82,00 GRD GND GND 408 1.8 K0 L1 KR
1.5 V) it x 1 Mew iR = 10) L5 Wy [LERE 4] Mx1k)
o TV L0 K8 ILG KR [ 51 RY AR =0 KA 1.1V HheE RO $0 KL
(L V) a1 K it 1K) s vy Mx1¥) (Fx 10 K {16 V) Rx 1K ®x 1K
E. Repairs

When 2 fault hzs been localized to a component part, it is usually necessary to unsolder and remove the part
in order to effect repair. The removal of parts on the main chassis of the reeeiver may be achieved using normal
techniques, Replacing parts mounted on printed eircuit beards, however, invoives special technigues to avoid
damage to the printed eireuit and surrounding components. The following instructions, although intended primarily
for the replacement of parts on printed dircuit boards, are applicable to parts replacement in any loeation,

(1) Soldering Irons: Do not use an iron any larger than necossary to unsolder the part in question, An
iron rated at 47 1/2 watts is adequate for all parts removal on printed circuit boards and for the
removal of many parts located on the recelver main chassis and tuning unit assemblies, As p gen-
eral rule, only parts having one terminal soldered to the chassis will require the use of a larger
gsoldering iron,

(2) Solder Removal: The solder should be removed from the terminal in quastion before attempting to
loogen the part mechanically, The most commonly used methed of solder removal is the application
of a hot fron and wire braid to the joint in question, If 2 small amount of resin flux has been applied
to the braid beforehand, "wetting' action will cause the solder from the junction to flow into the wire
braid, thus removing the solder from the junction,
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Table 5-12. 75 KC IF Amplifier Voltage and Resistance Chart, Type IF-221-75,

ROTES: 1. No tuning wnit inetedled
2, IF BANDWIDTH in poattion 2
3, AFC gelector OFF
4, [F GAIN maximum CW
fi. MODE selector AM/SAN
G, VOLUME comtrol CCW
7. POWEDR wwiteh OK
8, Power input physically dieconnected from recolver while making resistance moasuroments
B. FM BQUELCI control OFF {CEW)
10, QO menmmemnnts porfoemed with MODE selector in CW position
11, Wumbory ln porontheses imHoeats meter range
REF, EMITTER BASE COLLECTOR
P v =) i 4) v B () t () v B () R @)
@ 52V 10.0K%0 9.7 K&l 5AV ETR 13,0 Moght | 8.8V LEKL +4KQ
{16 ¥} [LESE ] (HESE ] [1ERY] (Rx1K) Bx1Mog) | [15V) (%1 K) (i % 1K)
a =55V TLOKDR 6.8 Kl &1V 5.7 Kil 6,7 K ~b. 54V w B0, 0L
(15 V) BxiK) (Rx1EK) (15 V) fitx 1K) Mx1K) .5V R % 1 Meg {H % 10)
s -0, 58 V 7] #.00 GND GND GND iV LAED BU. G5
1.5V} (=1 Megh (Rx10) 18V} {ltxlK) R x10)
@ 4.1V AEK LIEE =G4V RTED BTELO =067 ¥ m 04, 040
{15 V) {Ex1K) Ex1K) {15y (Rx1K Rx1K) 5V (% 1 Meg) FLHEST ]
s B, 6TV @ B, 002 auD GHD GND H R 5,680 Layn
(1.6 V) Mx1 Megy | (Rx10) 15 v) (R % 1K) (st Ky
o AV 10.:0KQ $.7KA 1.5V 1.5 K0 3,00 FERTR 500 Mog 1 10 KD
{15 V) {Ax1K) (Rx1K) (i) (R x 19 K) ih x 10) {60 ) {Rx1 Mag) {Rx1K)
o =004 V 0.0 KD nTED 0.5V g0 K 18.0K8 0,0V nard Aok KO
{1.6%) (Rx1K) Mx1E) (0.5 V) {R:x 1KY Rx1RK) {15V) (Bx1K) Rx1K)
Q4 =24V LEEa 41K ~LIEV LERED LEKEL 0.7V HO0 Mog £ 91,00
=) xlK Rx1K) 5V) (Bx1EK) Mx1K) {1-5V) (B =1 Meg) (K % 10)
din 01V 500 Meg &t | DLOD GND GND GND LAV +HEfD L1KQ
(L 5V} {H x| Meg) (% 10y 5w mx1%x {fx1K)
a0 ~ 05V 1ZL0K& ROKR bogz v AOKD SLEKO 1.1V L2 KD a0l
1.6v) (HxlK) (R x1E) (0.5 V) {fx1K) (RxlK) {50V) (Rx 1K) (R % 14y

(3) Component Replacement: After the solder has been removed from the joint, the component should be
loogened, If the solder has been adequately removed, loosening the component may be schieved with
a small soldering aid or a small pair of needle-nose pliers. Remove the companent and repluce it
with the new part, Use only enough heat and solder to effect o good electrical connection, The use

of excessive solder may cause deterioration of cireult performance espectally in the more eritical
tumer circults,

(4) Realignment: Parts may be replaced in the majority of circuits in this equipment without the necessity
for reatignment. In cases where it appears necessary, refer to the following alignment instructions
for the necessary procedures.
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Table 5-13. IF Isolation Amilifier Voltage and Resistanée Chart, Type ISA-203

NOTES: 1. No tuning unit ingtalled

2. 1F BANDWIDTH in ponition 2
1, AFC sclector OFF
1. RF GAIN muximuom CW
E.  MODE selecior AM/MAN
6. VOLUME goniral COW
7. POWEHR awiich ON
. Power foput physically dscanaccted from rocetver while making rosiiitanc measuremonts
8. FM SQUELCH eonirel OFF ([CCW)

10, Cobles mtJ) and J2 commectod

. Numlyers in parenthoses Indicate meter range

HEF. EMITTER BASE COLLECTOR
DES.
¥ R =) (4 v R4 R{# v R R4
Q -85V LOKD LISED =78V LK 37K -LTY 460 4 4500
asv Bx1K) R x 100) s v (LS B o] {Rx1K) Ry (B x 1004 {F % 100)
F, Alignment

The alignment of the receiver portion of this equipment is lmited to the IF amplifiers, the isolation IF
amplifier being fixed tuned. The recetver should be placed on a workbeneh adjacent to the test cquipment being used
for alignment faeilitating the use of short cables and test leards, Remove the bottom cover and the top access cover
from the receiver, Use printed eircuit card extenders to position the module to be aligned dbove the receiver main
chassis. Preset the front panel switches and controls in aceordanee with the instructions of the individual align-
ment procedure,

{1) IF-220-20: Connect the test equipment as illustrated in Fleure 5-1,

%, Adjust the vertical sensitivity of the scope to 1.0 volts/em, Adjust the horlzontal sensitivity ns
required to achieve full seale deflection.

b, Adjust the sweep generator output frequency to 21,4 me, Adjust the sweep rate of the Eenerator
te o frequency comfortably above the ficker rate. Adjust the output level of the sweep generator
s required to achieve a scope deflection of about 5 centimeters,

¢. Calibrate the signal generator frequency at 21,4 me and adjust its output amplitude as required to
achieve a small marker "hirdie" on the response. Adjust the externzl marker input contral on
the sweep generator if necessary, Adjust the macker frequency response, if necessary, to pre=
vent the mavker from obscuring the response,

d.  Adjust L3 and L5 for maximum symmetrical response ¢entered around 21,4 me, This IF ampli-
fier uses a crystal filter to establish the bandpass of the amplifier and, consequently, L3 and L5
will affect primarily the amplitude of the response and will have only n minor effeet on the shape
of the response, The AM response of the [F-220-20 IF amplifier is illustrated in Figure 5-2.

€. Maintain the test equipment setup and control settings established to achieve the 2, 0 volt AM
response,

f. Change the connection from the AM to the FM output terminal at XA2B10 as illustrated in
Figure 5-1.

§. Adjust L8, L9, and L10 for the response indicated in Figure 5-3,
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SIGNAL SWEEP GENERATOR OSCILLOSCOPE
GENERATOR TELONIC SM-2000 TEKTRONIX
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Figure 5-1. IF Amplifier Test Set-Up
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Figure 5-2, IF-220-20 AM Response
21.4 MC
REGION
OF
LINEARITY

S

———— e

Figure 5-3, IF-220-20 FM Response
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{2) IF-221-Th: The alimment procedures for the 75 ke IF amplifier are the same as those given for
the 20 ke IF amplifier shove with the exception of the following items.

A, The AM 3 db bandwidth is 75 ke 420% -0%,
b, The FM peak-to-peak bandwidth is about 150 ke,

e. The FM peak-to-peak output voltage is shout 4,0 volts pesk-to-peak.

5, Tuning Unit Mechanical Adjustments.

A, General

The tuning units used in this receiver are ruggedly designed and manufactured and should require little, if any,
mechanical adjustment. Periodically, mounting and set screws should be checked for tighineas to avoid deteriora-
tion of performance, especially when the receiver i3 operated in an environment which results in the application of
vibrations or shocks, Other than these operations, mechanical maintenance is limited to clutch adjustment to
eliminate slippage, frequency tape adjustments, and gear train parts replacement,

B, Friction Clutch Adjustments

Friction clutch adjustments should be made on an as required basis, Adjustment of the friction clutch should be
made if the tuning control crank turns excessively hard or if cluteh slippage is evident whils tuning,

(1) Refer to Figure 5-4 and locate the clutch adjustment points on the gear train,

(2} Loosen the two set screws in both retaining collars,

FRICTION
CLUTCH

CLUTCH ADJUSTMENT

DIAL TAPE POINTS

TRACKING
ADJUSTMENT

|
|

Figure 5-4, Typleal Gear Train Cluteh Adjustment Points,
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(4]

()
(5)

Maove the collars closer to the clutch plates (increased spring compression) for Increasing torque and
reducing clutch slippnge. Reduce spring compression by moving the two retaining collars away from
the cluteh plates for ensicr tuning. The distance from the retaining collar to the clutch plate on each
end of the shaft should be the same,

Tighten the set screws in each retaining collar,

Rotate the tuning erank throughout the tuning range and note performance, Repeat steps 1 through
4, o required,

€. Dial Tape Adjustments

In the event that the tuning tape appears to have a large error, or if the gear train has been replaced, the
tuning dial tape will require adjustment, This may be achieved by using the following procedures,

1)

@

L))

)
(5}

Rotate the turn crank clockwise until the motion of the tuning tape Is restrained by the inductiner
stops at or near the last mark on the tape.

Loosen the two allen head set screws securing the large gear to the inductuner shaft, Care should
be exercized to assure that the large gear on the inductuner shaft does not disengage from the small
drive gear on the geny train or the tension in the antibacklash springs may be released.

While preventing movement of the inductuner from its stop with o serewdriver or other tool, rotate
the front panel tuning crank until the lowest mark on the tuning tape lines up with the hairline,

Tighten the allen head set screws on the large gear,

Rotate the tuning erank over the entire tuning range and note that the tuning action is smooth and
free of any signs of binding.

D. Goar Train Parts Replacement

In the event that gear train parts require replacement, it is usually easier to replace the gear train and place
the tuning unit back in service, This permits the gear train to be returned to the factory for repair, Should this
nat be feasible however, Figure 5-5 is provided for the purpose of illustrating an exploded view of the gear train
and fneilitating parts replacement.

6, 30 to 100 MC Tuning Unit,

The maintenance and troubleshooting sections of the receiver portion of this manual will assist the technician
in the isolation of foulte which lie in the plug-in tuning units, This section of the manual will accordingly deal
with minimum performance standards, repair, and alignment of the 30 to 100 me tuning unit,

A, Minimum Performance Standards

When faulty receiver operation has been traced to the plug-in tuning unit, the following minimum performance
standards charts should be of assistance in further localizing the diffieulty to a particular module or cirenit. Before
attempting to evaluate the performance of the tuning unit, it is wise to be assured that the recsiver's power supplies
are functioning normally In accordance with paragraph 4.A,(4), Figure 5-6 shows an illustration of o POWEr (x-
tender eable which must be used to apply power to the tunlng unii while it is removed from the receiver housing,

The performance standards for the various modules are given in Tables 5-14 through 5-18,
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CANNON CANNON

DCM-25W3F DCM-25W3S
sty T
Al —Ey Al RG-196 /U
A2 —Ey 1 A2 RG-196/U
i E i I NO. 22 AWG, SHIELDED
5 = = 5
3 3
NO. 22 AWG
12 12
14 14
o 0
4 ; ¥ 4 NO. 22 AWG, SHIELDED
5 5
T 7
9 9 NO. 22 AWG
- 2]
z2 22
A3 < o A3 RG-196/U

Figure 5-6, Power Extender Cable

When performing the minlmum standards tests, the tuning unit should be removed from the receiver and
connected with the power extender cable, The receiver front pansl switches should be placed in the following
positions.

POWER Oox

TUNER RIGHT or LEFT (as required)
RF GAIN Maximum clockwise

AFC OFF

IF BELECTOR Position 2

FM BQUELCH OFF

MODE AM/MAN

FINE TUNING Midrange

Tuning Tape 100 Me

VOLUME Midrange



Tahle 5-14, PR-21,4-3 Preamplifier Minimum Performanee Standards,

Test Equipment
Operation

Procédure

Minimum Acceptable
Performance

Connect a 6064 gignal gen-
erator to J1 on PR-21,4-3
preamplifiser. Connect 500
detector to J3 on preampli=-
fier, Connect output of de-
tector to vertical input of
Tekironix 503 scope, Cal-
ibrate output of generator at
21,4 me uging internal eali-
hrator, Sei modulation at
400 epe, 50% AM.

Same as Step 1, except con-
nect the 5050 detector to J2,
the SDU output,

Same as Step 1, except con-
nect the 50 0 detector to J4,
the LOG IF output,

Set vertical sensitivity of
seope to 1,0 mv/em. Adjust
output level of signal genera-
tor to achieve 4,0 cm of de-
flection, The signal should
be a 400 ¢cps sine wave,

Note setting of signal gener-
tor output in db, Connect
output of generator divectly
to input of detector. Increase
generator output to get gamé
signal on scope as sbove,
Note setting of signal gener-
utor output in db,

Eet vertical sengitivity of
scope to 1,0 myv/em, Adjust
the output level of the signal
generator about 40 db gbove
that used in Step 1,

Set vertical sensitivity of
scope to 1,0 mv/em. Adjust
the output level of the signal
generator about 6 db above
that used in Step 2,

The difference between the two
signal ganerator output set-
tings in db is the gain of the
PR-21.4-3 to the IF output.
The gain ghould be 24 db
minimum.,

If signal is present at an out—
put level at the generator about
40 db above that used in Step 1,
the circuit is functioning nor-
mally,

If signal is present at an output
level at the generator nbout &
db above that used in Step 2,
the ¢ireuit is functional nor-

mally.

Table 5-15, I8A-201-2 [solation Amplifier Minimum Performance Standards.

step

Test Equipment
Operation

Procoedure

Minimum Acceptable
Performance

Connect a 608D signal gen-
erator to J1 on the ISA-201
isolation amplifier, Conneot
w508 detector to J1 on the
front panel of the tuning
unit, Connect the output of
the detector to the vertical
input of the Tektronix 503
scope, Seét the signal gen-
erator output frequency to
90 me, Set the modulation
to 400 cps at 50% AM.

Set the vertical sensitivity of
the scope to 1,0 mv/em, Ad=-
just the output level of the gig-
nal generator as required to
achieve a 4,0 cm deflection
on the scope, The signal
should be a 400 cps sine
wave, Note the setting of

the signal generator output

In db, Connect the output of
the signal generator direct-
Iy to the input of the detector,
Increase the output of the
signnl generator until & 4,0

The difference between the two
signal generator sattings noted,
in db, is the gain of the ISA-
201-2, The gain should be
ahout 4,0 db minimum,




Table 5-15, ISA-201-2 Isolation Amplifier Minimum Performance Standards, (Cont)

Tost Equipment i Minimum Acceptable
st Operation o0 # Performance
em deflection is again
achieved, Note the setting
of the generator output in
db,
Table 5-16. SH-221-3 Tuner Minimum Performance Standards,
g Test Equipment i Minimum Aceeptable
Operation i Performance

Connect a 608D signal gen=
erator to J1, antenng input,
of the SH-221-3 tiner,
Connect a 508 detector to
J2, the IF output, of the
tuner. Place the tuning unit
in operation at 65 mes. Ad-
just the signal generator out-
put frequency to 65 me,
Connect the outpuet of the
detector to the vertical input

of the Tektronix oscilloscape,

Set the modulation of the sig-
nal generator to 400 cps at
50% AM,

Set the vertical sensitivity of
the scope to 1.0 mv/em, Ad=-
just the output level of the
signal generator as required
to-achieve = 4.0 ¢m deflec-
tion on the scope, The signal
should be u 400 ops sine
wave, Note the output of the
signal generator in db, Con-
nect the output of the signal
generator directly to the in-
put of the detector. Increase
the output of the signal gen-
erator until a 4,0 cm defee-
tion is again achieved and
note the cutput of the genera—
tor In diy,

The differenee between the
two signal generator settings
neted, in db, is the gain of
the SH-221-3. The gain
shotild be about 20 db mini-
muim,

B. Voltage and Resistance Measurements (Tables 5-17 through 5-19)

After a fault has been localized to a particular eirenit or module, voltage and resistance measurements on the
suspected components should reveal the faulty components. Accordingly, the following tabulations of the transistor
voltages and registances are presented, An RCA Vacuwm Tube Multimeter, Type WV-98C, was used in performing
all measurements. The front panel control and switch positions are with each tabulation for ease of reference,
Note that two sets of resistance readings are given, one set for meters using a negative ground lead and one set
for meters using a positive ground lend, The RCA meter referenced above has o negative pround lead when
measuring resistance, With each entry in the tabulation of either voltage or resistance, the meter range used
is included within parentheses,

C. 30 to 100 MC Tuning Unit Allgnment
The alignment of the 30 to 100 me tuning unit is divided into tuner alignment and 21 4 me preamplifier align-
ment, The receiver and tuning unit should be placed on a workbench adjacent to the equipment being used for

alignment facilituting the use of short cables and test leads. The power extender cable Ilustrated in Figure 5-6
should be connected between the rear of the huming unit and the right hand connector J2 on the main chassis of
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Table 5=17. SH-221-3 Tuner Voltage and Resistance Chart.

NOTES: 1. ‘Tuning unit connected to right hand power 8. Power input physically disconnected from
plug with extonder cable and RF selector in recelver while making reglatincs mensure-
RIGHT position meats
4. IF BANDWIDTH in position 2 8. FM 8QUELCH coniral OFF (CCW)
% AFC selecior OFF 10, Froeguoncy sot to 60 mes
4.  RF GAIN moximum CW 11. FINE TUNING moximum CW
5. MODE selector AM/MAN 1%, AFO PITCH contral muximum OW
6,  VOLUME cantrol COW 13, in par muoter
7. POWER switch ON range
HEF. EMITTER BASE COLLECTOR
DES, v R R ¥ R () i {4 ¥ it (= R ()
Q =084 ¥ 54K LOKD =0. 18 W 6,2Ka LKL B3V oK 4,6 Kl
1.5V) (Rx1K) Bx1EK L5V Rx1K Ex1K) Ry (Bx1K) RxlK)
qe 0,74V 56K 4.0 KD GND GND GND 585V 58KR +EKRQ
1.5V} (Rx 1K) o= 1K) 15V) (Rx1K) f=1K)
» =80V LARD L4KD B AV S.0K0 KD =7V a T 5L
@ 5 v} (Hx 1K) (E % 100) (15 v) Rx1K) (R % 100) {L5V) (Rx1Mog) | (Rx100)
G =TIV 2,9 KA LEKD “T.EV 5.4 KiL 4. 0K [ R'S Contimtty Contimeity
{15 V) (Rx1K) {H x 100) {15V (fx1K) Mx1K (L5 V) (Rxl) mx1
s =072V «© 150 5 GND GND GHD B2y LUK 6000
{1.5V) {Rx1 Mag) {H = 100) 15 V) {Rx1K) (R x 100)
Table 5-18. PR-21.4-3 Preamplifier Voltage and Resistance Chart,
WOTES: 1. Tuning unit connocted to right hand power B DPower Input physically disconsected from
plug with extender coblo and RF solector in rocoiver while making resintines measuro—
RIGHT poiition ments,
2. IF BANDWIDTH in poaition 2 & FM SQUELCH central OFF (COW)
3 AFC seloctor OFF 10, Froquensy set to 64 mos
4. HF GAIN moxdimum CW 11, FINE TUNING maximum CW
5 MODE seloctor ABSMAN 12, BFO FITCH coatrol micimoam CW
6, YVOLUME control COW 13, Mumbers in pirentheses indfomto meter
7. POWER mwitch ON TR
REF RMILTEN BASE COLLECTOR
e v R ) v R {-) R v R~ R
i =LYV LAKA LEKD =0, 76V 7.6 K0 B.O0KO T4V LUK 1.7TKi
{5V REx1K) (B % 100} (1.5 V) mx1K) Mx1EK) {15 V) (Rx1K) (R x 100)
i ~0, 68V 4T EQ 6000 GXD GKD GNB oV HEKD #0051
{L.8-V) fxlK) (H:x 100) (15 v) (Rx1E) {fx 10)
o 155 W LERD LEKR =0 62 Y 7.6 K8 6.5K0 T.2% =5 41 LK
{5 V) i x 1K) (Hox 100} 5w Rx1K) (= 1E) {15 v} (Rxl1K) (Hx 100
o .65 ¥ 4.8 KD 3l GND GXD GND GGV 4TRA TR
[-5V) (Ex1KE) (B 10) (15 V) Mx1K) R x 10}
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Table 5-19. I8A-201-2 Isolation Amplifier Voltage and Resistance Chart.

NOTES: 1. Tuning unit conneeted fo right hand power & Power input phyaically disconnected feom
phar with extender eable wwd BY selector in recofver while moking resisianee mensure—
RIGHT position ments
+ IF BANDWIDTH In position 2 8. FM BQUELCH control OFF (COW)
3. AFC selector OFF 10, Frequency sof to 60 mes
4. RF GAIN maximim CW 11, FINE TUNING micdmum CW
5, MODE selector AM/MAN 12, BFO FITCH control maximum CW
6. VOLUME control CCW 18, Numbers In parentheses indieato meter
7. POWER switch ON runge
HET, EMITTER BASE COLLECTOR
el
i v R} B () v R R (4 v R4 R )
@ =6V LS 1 LaKa 5,8V SAKD LEKED B RY [ ] Ho04
sV (Rx1K) (R x 100} {15 %) #x1K) Rx1K) {1.5%) (B x 1 Meg) (R x 100}
s =05V 0 g it GND GND GND 1.4V LEKR H00L
1.5V} (B x1 Meg) (1 2 1040 15 V) (Ax1K) (it = 100}

the receiver, The recelver front panel switches and controls should be placed in the following positions while
performing the alignment unless otherwise indicated In the procedure,

POWER on

TUNER RIGHT

RF GAIN Mastimum CW
AFC OFF

IF BANDWIDTH Pogition 2
FM SQUELCH OFF

MODE AM/MAN
FINE TUNING cw

Tuning Tape 100 me
VOLUME Midrange

(1) SH-221-3 Tuner: Connect the test equipment as {llustrated in Figure 5-7,

&,

b,

Adjust the vertical sensitivity of the oscilloscope to 1.0 mv/em, Adjust the horizontal sensitivity
as required to achieve full seale deflection. The detector should be connected te TP1,

Adjust the sweep generator cutput frequency to 100 me, Adjust the output level of the sweep
generator as required to achieve a scope deflection of about 4.0 em.

Calibrate the signal generator frequency at 21.4 me and adjust its output amplitude ag required
to achieve a small marker "birdie' on the response, Adjust the ¢xternal marker input control on
the sweep generator, if necessary, to get a marker "hirdie’ of the desired amplitude at 100 me,

Turn the internal 10 me markers of the sweep generator ON, Adjust the sweep generator
marker amplitude control as required to achisve a 100 me marker,

With the tuning unit set at 100 me, the sweep generator internal 100 me marker and the 100
me marker generated by the LO cutput and the signal generator should be superimposed,
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SIGNAL SWEEP GENERATOR OSCILLOSCOPE

GENERATOR TELONIC SM-2000 TEKTRONIX
HP-806D WITH SH-| PLUG-IN HEAD MODEL 503
AND 10 & 21.4 MC MARKERS
W H
o EXT o o
s MKR RF
IN OUT IN H v
CONNECTOR & 5 e
UG-2748/U 5
alk
T o el
o -]
Lo Jai e
ouT TPl & ouT
TUNER J2o= ofF  500HM
IN  DETECTOR

i

Figure 5-7, Tuner Alignment Test Set-Up

If an error exists in the LO frequency causing the twe markers to have a different f:equnnny,
ndjust C45 on the tuner until the markers are superimposed,

g. The RF response displayed on the scope should have the characteristics illustrated in Figure 5-8,

Flgure 5-8. RF Response of 30 to 100 me Tuner

Adjust C3, C7, C20, C24, and C27 for maximum symmetrical response centered around the
100 me marker,

Rotate the tuning crank over the tuning range, adjusting the sweep generator output frequency
as required to maintain the response on the scope. Adjust the generator cutput level as required
to maintain a scope deflection of about 4,0 em,

The marker should remain on the top of the response over the tuning range of the tuning unit,
The response shape should remain essentially as indicated in Figure 5-8, Further slight read-
justment of the capacitors in Step h may be necessary to cbtain a suitable response over the
entire tuning range,

Disconnect the detector from TP1 and connect it to J2 on the tuner, The generator output level
should be readjusted as required to achieve a 4,0 em deflection on the scope at 100 me,

The response at the IF output should have the shape indicated in Figure 5-8.
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‘ 2/.4MC

Figure 5-8, 1F Response of 30 to 100 me Tuner

m, Adjust Li4 and L15 for maximum symmetrical response centered around the 21.4 me marker,
The response at the 3 db pointe will be approximately 2 me wide,

(2) PR-21,4-3 Preamplifier:

&, Connect the test equipment as shown in Figure 5-7 with the RF output of the sweep generator
eonneeted to preamplifier input jack J1, The LO OUTPUT from the tuner is not used and
therefore the output of the 606D signal generator is connected divectly to the EXT, MKR.
connector on the sweep generator,

b, Connect & 50 §) detector to the IF output Jack, J3, on the preamplier,

©., Set the output frequency of the signal generator to 21.4 me using the internal frequency calibrptor
of the signal generator,

d, Set the output fréquency of the sweep generator to 21,4 me.

€. Sel the oscilloscope vertical sensitivity to 2,0 mv/em and the sweep generator output level
as required to display a 4 centimeter preamplificr response,

=

Adjust the output level of the signal generator and the marker SIZE control on the sweep
gonerator as required to achieve a small 21,4 me marker on the response,

B. Adjust L1, L2, L3, and L4 located on the top of the preamplifier subchassis for maxdmum
symmetrical response centered around the 21,4 me marker. The desired preamplifier re-
sponse characteristics are {llustrated in Flgure 5-10.

Figure 5-10, 21,4 me Preamplifier Response

(3) I8A-201-2 Isolation Amplifier: The amplifier used to provide isolation between the local oscillator
and the LO OUTPUT jack on the front panel of the tuning unit is broadly tuned and will not require
alignment in the fleld. The module provides a loss of sbout —4,0 db over the Tange of frequencies
from 30 me to 130 me and effectively isolates the oscillator from variations in load impedance,
Perform the tests outlined in Table 5-15 of the minimum performance standards, If the unit exhibits
more than is indicated, the difficulty is likely to be a defective component nnd not the alignment,

7. 90 to 300 MC Tuning Unit.

The maintenance nnd troubleshoaoting sections of the receiver portion of the manual will assist the technician
in the isolation of faults which lie in the plug-in tuning units. This soction of the manual will accordingly deal
with minimum performance standards and alignment of the 90 to 300 Me tuning unit,
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A. Minimum Performance Standards

When {aulty receiver operation has been traced to the plug-in tuning unit, the following minimum performance
standards charts should be of agsistance in further localizing the difficulty to a particular module or circuit,
Before attempting to evaluate the performance of the tuning unit, cheek that the receiver's power supplies are
functioning normally in accordance with parngraph 4.A.(4), Flgure 65-11 shows an illustration of a power ex-
tender eable which must be used to apply power to the tuning unit while it is removed from the receiver housing,
The performance standaris for the various modules are given in Tables 5-20 through 5-22, When performing the
minimum standards tests, the tuning unit should be removed from the main chassis and connected with the power
extender cable. The recelver front panel switches should be placed in the following positions.

POWER oN
TUKER RIGHT or LEFT (as required)
RF GAIN Maximum clockwise
AFC OFF
IF SELECTOR Position 2
FM SQUELCH OFF
MODE AM/MAN
FINE TUNIKG Midrange
Tumning Tape 300 mo
VOLUME Midrange
CANNON CANNDON
DCM-25W3P DCM-25W3S
== —_—
&1 u ) Al RG-186/U
ot P -
A2 o o A2 RG-196/U
- -~
1 *z : 1 NO. 22 AWG, SHIELDED
5 5
F ] 3
NO. 22 AWG
12 12
14 14
I £
4 ; 1 4 ND. 22 AWG, SHIELDED
5 = 5
T 7
8 9 NO. 22 AWG
21 21
22 22
= e =
A3 70 o AT RG=195/7U
S —

Figure 5-11. Power Extender Cahle
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Table 5-20, PR-£1,4-3 Preamplifier Minimum Performance Standards,

Tast Equipment
Operation

Procedure

Minlmum Acceptable
Performance

Connect & B0BA signal generator
to J1 on the PR-21. 4-3 preampli-
fier, Connect 50} detector to
d3 on preamplifier. Conncet
output of detector to vertical input
of Tektronix 503 scope, Cali-
brate output of generator at 21,4
me using internal calibrator, - Sot
modulation at 400 ¢ps, 50% AM.

Same as Step 1, except connect
the 5000 detector to J2, the
SDU output,

Same as Step 1, except connect
the 50 1 detector to J4, the
LOG IF outpit.

Bet vertiea] sensitivity of scope
to 1.0 mv/em. Adjust output
level of signal generator to
achieve 4,0 em of deflection,
The signal should be a 400 cps
sine wave,

Note setting of signal generator
output in db, Connect output of
generator directly to input of
detector, Increase gemerator
output to get same signal on
scope as gbove. Note setting of
sigmal generator output In db,

Bet vertical semsitivity of scope
to L0 mv/em. Adjust the out-
put level of the signal generator
about 40 db above that used in
Step 1.

Set verteal sensitivity of scope
to 1.0 mv/em, Adjust the out~
put level of the signal generator
about 6 db above that used in
Btep 2.

The difference between the two
signal generator oulput sottings
in db is the gain of the PR-21.4-3
to the IF ontput, The gain should
be 34 db minimum,

If signal is present at an output
level at the generator about 40 db
above that used in Step 1, the
eirenit is functioning normaolly.

If signal is present at an output
level at the generator about 6 db
above that used in Step 2, the
circuit is funetioning normally,

Table 5-21. ISA-201-2 Isolation Amplifier Minimum Performance Standards

Step

Test Equipment
Operation

Procedure

Minimum Acosptable
Performance

Comnect a 608D signal genera-
tor toJ1 on the ISA-201-2 {so-
lation amplifier, Comnect a 50
{l detector to J1 on the front
panel of the tuning unit. Conneet
the output of the detector to the
vertical input of the Tektronix
503 scope, Set the signal gen-
erator output frequency to 80
mo, Set the modulation to 400
cps at 50% AM,

Set the vertical sensitivity of

the scope to 1,0 mv/em, Adjust
the output level of the signal
generator as required to achieve
2 4.0 em deflection on the scope.
The signal should be o 400 cps
sine wave. Note the sctting of
the signal generator output in
db, Connect the output of the
signal penerator directly to the
input of the detector, Increase
the cutput of the signal genera-
tor until & 4.0 cm deflection is
again achieved. Note the setting
of the generator output in db.

The difference between the two
signal genereior seitings noted,
in db, is the gain of the ISA-201.
The gain should be about 4.0 db
minimum,




Table 5-22, SH-222-3 Tuner Minimum Performance Standards,

Test Equipment

Procedure

Minimum Acceptahle

Performance

Connect a 608D sinal generator
io J1, antenna input, of the SH-
222-3 tuner, Connect a 60IL
detector to J2, the IF cutput, of
the mner. Place the funing unit
in operation at 90 me. Adjust
the signal penerator output fre-
quency to 80 me, Connect the
output of the detector to the
vertical input of the Tektronix
oscilloscops. Set the modulation
of the signal generator to 400
eps at 50T AM.

Bet the vertical sensitivity of
the scope to 1,0 mv/em, Adjust
the autput level of the signal
generator as required to achieve
2 4.0 cm deflection on the scope,
The signal should bé a 400 cps
sine wave, Note the cutput of
the aignal generator in db. Con-
nect the output of the signal gen-
ergtor directly to the input of the
detector, Increase the output of
the signal generator until a 4.0
cem deflection is again achieved
and note the output of the genera-
for in db,

The difference boetween the two
signal generator settings poted,
in db, is the gain of the SH-222-3.
‘The gain should be about 20 db
minimum.

B. Voltage nnd Resistance Measurements (Tables 5-23 through 5-25)

After o fault has been localized to a particular circuit or module, voltage and resistance messurements
on the suspected components should reveal the faulty components, Accordingly, the following tabulations of
the transistor voltages and resistances are presented, An RCA Vacuum Tube Multimeter, Type WV-98C, was
used in performing all measurements, The front pansl control and switch positions are with each tabulation for
ease¢ of relerence. Note that two sets of resistance readings ure given, one set for meters using a negative
ground lead and one set for meters using a positive ground lead. The RCA meter referenced sbove has a nega-

tive ground lead when measaring resistance, With each entvy in the tabulation of either voltage or resistance,
the meter range used is included within parentheses,

Table 6-23. SH-222-3 Tuner Voltage and Resistance Char

NOTES: 1. Tuning unit connocted to right hand &, Power Input phyaically disconnected
powir plg with extendoer coblo and from receiver while maldng resjotanee
RF seloctor in RIGHT position IR POIHENLE .
2, IF BANDWIDTH in position 2 5. FM SQUELCH contrel OFF {(COCW)
3. AFQ selector OFF i, Froguency sel to 80 mos
4. RF GAIN maxdmum CW 11, FIKE TUNING maximmum OW
5. MODE selector AM/MAN 12, BFO PITCH control maximam CW
0. VOLUME contrel OCW 13, Numbars in parentheses indicate moter
7. POWER switch ON range
EMITTER BASE COLLECTOR
REF,
il B9 B (4 v B (4 R v R 24
Q1 -1, 46V B.2KR 20K 0.7V LR 47K 6,1V 52RO 2,5 K0
[ (BEx1K (R x 104 l.iv BxlK Rx1E v Bx1K (R 160y
R 0,28V 1LBKO 1LTED GND GND GND =4.3 ¥ LAKS 32K
(1.5 W (Rl K (B2 104) {16V} (Rx1H [LESE )
Q3 =108 ¥ LER 14EKD -8.3V LAKD 5.IKED =0.T2 ¥ o ano
nsv LEES Ratoty | (15W) ®x1E | Bx1K LS5V | @xiMem | (Rl
[+3] =, 2 5.2KA0 5.0 KD =83, 8V 4.1 KD LEKIL 8.8V 8.5K0 B.6K0
v LESE ] Rx1K) {15 %) Mzl Bx1 (18 ¥y RxiK Bx1K
Qs LTV o 400 £ GHND aHD GND TV 4.1KQ S50L0
(1.6 W) R %1 Meg (B = 100) 15w RxlK {Rx 104)




Table 5-24, PR-21.4-3 Preamplifier Voltage and Resistance Chart.

NOTES: 1. Tuning unit conneated to right hand 8, Power input physically disconnested
power plug with extonder enble nnd RF from revelver while making resistance
selector in RIGHT position IrieAELra e tE
2. IF BANDWIDTH in position 2 9, FM SQUELCH contrel OFF (COW)
3. AFC selector OFF 1. - Frogquency set to 60 mes
4. BF GAIN muaelmum OW 11, PINE TUNING madmum CW
i, MODE selector AM/MAN 13, BFO PITCH control masdmum W
i. VOLUME eonirol COW 13, Numbers in purentheses dioate moter
7. POWER switch ON TN
REF, EMITTER BASE COLLECTORH
nED: v B3 R (4 ¥ R Ay v ney R {3
Q1 -LEV 3L.BEKD LEKA =0L.TEV T.0K 6.6K0 T.EV 40K L7 KA
v Hx1K (R x 100 (.5W [LESE ] Bx1K sV Mx1K (R x 100)
Gz 0,88V 4.7TKRQ 7504 GRD GHD GHD .0 v 46 KAl BO &
{L.5 %) Bx1K (B % Log) [F] [1: 35 §.4] (R % 10}
i =165 ¥ LERD LEKR 082V T. KD GAKD T.2Y¥ 4.2KD LK
56w xlKE R % 100) 1.6V} ’x1K Mx1K 15V) Mxl1K (R % 100)
Q4 =068V 4.8KL £33 GHNI¥ GND GrD 6.6V 4.THO TRLL
{L.sw RxlK {R x 10y R ] HBxlEy [ x 10
Table 5-25. ISA-201-2 Isolation Amplifier Voltage and Resistance Chart,
NOTES: 1. Tuning unit connected to right hand B, Power input physically disconnected
power plug with extender eable and BRF from receiver while making reststanco
selector in RIGHT position moasurements
4, IF BANDWIDTH in position 2 %. FM SQUELCH control OFF (COW)
3. AFC pelector OFF 10, Frequency set to 60 mos
4. RF GAN mudosim CW 11, FINE TUNING maximom CW
5. MODE selector AM/MAN 12; BFO PITCH contral moxtmum CW
6, VOLUME contra] CCW 13, Numbers in parentheses {ndicate
7. POWER switch ON metor ranga
AgE, EMITTER BASE COLLECTOR
oA v R {4 R (4 v B9 R (4 v R R4
Qi “TEV 1.4 KR LaEfQ 4,8V SAKD 4. 3K0 -0.8Y @ s0051
{tew REx1LE {R-x 100) (L6 V) Bx1K [ 8 B <] (1.5 W) (R x 1 Meg) (B x 100
Q2 0.8V o 800 £1 GED GND GND 11,4V 3.8 KR 001
(1.5%) (B x L Meg) { It x 100) (16 v) RXx1K) (R x 100)
C, 950 to 300 MC Tuning Unit Alignment

The alignment of the 80 to 300 me tuning unit is divided into tuner alignment and 21,4 me preamplifier
alignment. The recelver and tfuning unit should be placed on a workbénch adjacent to the equipment being used
for alignment facilifating the use of short cahles and test leads. The power extender cable Nlustrated in Figure
5-11 ghould be conneeted between the rear of the tuning unit and right hand connector J2 on the main chassis of the
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receiver. The receiver front panel switches and controls should be placed in the following poasitions while per-
forming the alignment unless otherwise indicated in the procedure,

POWER oN

TUNER RIGHT

RTF GAIN Maximum CW
AFC OFF

IF BANDWIDTH Position 2
FM BQUELCH OFF

MODE AM/MAN
FINE TUNING cW

Tuning Tope 100 me
VOLUME Midrange

(1) SH-222-3 Tuner, Connect the test equipment as illustrated in Figure 5-12,

SIGNAL SWEEP GENERATOR OSCILLOSCOPE
GENERATOR TELONIC SM-2000 TEKTRONIX
HP-6808D WITH 5H-l PLUG-IN HEAD MODEL 503
AND 10 & 21.4 MC MARKERS
o EXT # ,’?'
T MKR RF
I
CONNECTOR N Al
UG-274B/U % |,
B
(=] -
LO g oc
ouT TPIe ouT
TUNER Jz e ofF  s00HM
IN DETECTOR

Figure 5-12, Tuner Alignment Test Set-Tp

a. Adjust the vertical semsitivity of the oscllloscope to 1,0 mv/em. Adjust the horizontal sensitivity
as required to achieve full scale deflection, The detector should be connected to TP1,

b. Adjust the sweep generator output frequency to 300 me, Adjust the output level of the sweep
generator as required to achieve a scope deflection of about 4,0 em.,

¢. Calibrate the signal genorator frequency at 21.4 me and adjust its output amplitude 53 required
to achieve a small marker "birdie" on the response. Adjust the extornal marker nput control
on the sweep generator, if necessary, to get & marker "birdie’ of the desired amplitude at 300
me,
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Turn the internal 10 me markers of the sweep generator ON, Adjust the sweep generator
marker amplitude control as reguired to achieve a 300 me marker,

With the tuning unit set at 100 mc, the sweep genorator internal 300 me marker and the 300 me
marker generated by the LO output and the signal generator should be superimposed.

If an error exists in the LO [requency causing the two markers to have a different froquency,
adjust C40 on the tuner until the markers are superimposed,

The RF response displayed on the scope should have the characteristies fllustrated in Figure

5=13,
| 300 MC

4. 0MV

Figure 5-13. RF Response of 90 to 300 me Tuner

Adjust €3, C7, C20, C24, and C27 for maximum symmetrical response centéred around the
300 me marker,

Rotate the tuning crank over the tuning range, adjusting the sweep generator output Frequency
as required to maintain the response on the scope, Adjust the generator output level as re-
quired to maintain o scope deflection of about 4,0 om.,

The marker should remain on the top of the response over the tuning range of the tuning unit,
The response shape should remain essentially as indicated in Figure 5-13, above, Further
slight readjustment of the capacitors in Step h may be necessary to obtain a suitable response
over the entire tuning range,

Disconnect the detector from TP1 and connect it to J2 on the tuner, The generator output level
should he readjusted as required to achieve a 4.0 em deflection on the scope at 100 me,

The response at the 1F output should have the shape indicated in Figure 5-14,

21.4 MC

Figure 5-14, IF Response of 90 to 300 me Tuner
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(2)

()

m. Adjust L14 and L15 for maximum symmetrical responge centered around the 21,4 me marker,

The response at the 3 db points will be approximately 2 me wide,

PR-21.4-3 Preamplifier

it

E-

Connect the test eguipment as shown in Figure 5-12 with the RF outpuit of the sweep generator
cornected to preamplifier input jack J1, The LO OUTPUT from the tuner is not used and there-
fore the output of the 606D signal generator is connected directly to the EXT,. MKR, conhngctor
on the sweep generator,

Comnect a 50 fl detector to the IF output jack, J3, on the preamplifier,

Set the output frequency of the signal generator to 21,4 me using the internal frequency calibrator
of the signal generator,

Set the output frequency of the sweep generator to 21,4 me,

Szt the oscllloscope vertical sensitivity to 2.0 mv/em and the sweep generator output level as
required to display a 4 centimeter preamplifier response,

Adfust the output level of the signal generator and the marker SIZE control on the sweap genera-
tor as required to achieve a small 21, 4 me marker on the response,

Adjust L1, 12, L3, and L4 located on the top of the preamplifier subchassis for mexdmum sym=-
metrieal response centered around the 21,4 me marker, The desired preamplifier response
characteristies are illustrated in Flgure 5-15,

1.0 MC —=i

Figure 5-15, 21,4 me Preamplifier Response

I8A-201-2 Igolation Amplifier: The amplifier used to provide isolation between the locsl osecillator
and the LO OUTPUT jack on the front panel of the tuning unit s broadly tuned and will not require
alignment in the field, The module provides a loss of about ~4,0 db over the range of frequencies
from 90 to 330 me and effectively isolates the oscillator from variations in load impedance, Perform
the teste outlined in Table 6-21 of the minimum performance standards. If the unit exhibits more
loss than is indicated, the difficulty is likely to be a defective component and not the alignment,
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SECTION VI

PARTS AND MANUFACTURER'S LIST

1. Introduction.

This section contains the parts list for the receiver and for the tuning units which plug into the receiver. The
parts list includes a complete tabulation of the component parts which are mointenance significant. Paragraph 3

lista the name to code cross reference for each part manufacturer. The parts list was compliled using the unit
numbering method,

A, Unit Numbering Method

The unit n.umlbermg method of assigning reference designations (electrical symbol numbers) has been used to
identify units, subassemblies (ind modules) and parts., Use of the unit mumbering method provides a cross reference
in the numbering system between the parts lists and the schematic disgrams, An example of the unit numbering

method follows:
/ T cs\

Unit No. Bubassembly Item Class
letter and No. and No.

Read as: Third (3) capacitor (C) of second (2) subsssembly
(A) of unit 1

Components which are an integral part of & main chassiz have no subassembly designation. Refer to the receiver
and tuning unit interconnecting wiring diagrams Figure 7-8, 7-10 and 7-12.

B, Referénce Designation Prefix

Partial reference designations have been used on the equipment and on the schematie diagrams in this manual,
The partial reference designations consist of the ¢lass letter (s) and identifying item number. The complete refer—

once designations may be obtained by placing the proper preflx before the partial reference designations, Prefixes
are included on the schematic diagram following the notation "REF DESIG PREFIX",

2. Parts List.

The parts list presented on the following pages lists the repair parts for the receiver and the tuning units,
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44 |WMS5OST-5 SCR, PAN MO, 2-26 X 3/8 | 96908 |
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Figure 5-5. Tuning Unit Gear Train Exploded View
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REF DESIG PREFIX A2
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Figure 7-2A. IF-221-75 IF Amplifier
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Figure 7-3A. AASA-201 AFC/AGC/Squelch/
Audio Amplifier
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Figure T-5A. ISA-203 Isolation Amplifier
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Figure 7-8A. PR-21.4-3 Preamplifier
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Figure 7-9A. ISA-201-2 Isolation Amplifier
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Figure 7-11A, SH-222-3 90 to 300 MC Tuner
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