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WARNING 

HIGH VOLTAGE 
is used in the operation 

of this equipment. 

DEATH ON CONTACT 
may result if personnel fail 

to observe safety precautions. 
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CHAPTER 1 

INTRODUCTION 

Section I. 

1. Scope of Manual 

This manual contains the necessary instruc- 

tions for the installation, operation, mainten- 

ance, and repair of Radio Receiver R-257/U 
(fig. 1). Theory is also included so that the 

repairman will have a better understanding of 

the radio receiver. 

2. Forms and Records 

The following forms will be used for 
reporting unsatisfactory conditions of Army 
equipment and when performing preventive 
maintenance: 

a. DD Form 6, Report of Damaged or Im- 

Section Il. 

3. Purpose and Use 

Radio Receiver R-257/U is a 21-tube double 

conversion superheterodyne receiver. It oper- 
ates in the frequency range of 25 to 50 mc 

(megacycles) ata crystal-controlled preset fre- 

quency. The receiver itself does not have any 

operating controls. These controls are fur- 
nished in radio sets in which the receiver is 

used. 

a. The receiver is used for detecting f-m 

(frequency-modulated) signals and converting 

them to usable audio signals. A relay can be 

added to the receiver for controlling the opera- 

tion of a radio transmitter, such as Radio 

Transmitter T-417/GR. Spare relay contacts 

are available on the relay to control other equip- 
ment if desired. 

b. Physically, the receiver is a compact unit 

which is built to withstand shocks encountered 

in mobile use. Operation is simple and opera- 
tional maintenance is rapid and relatively easy 

because plug-in type assemblies are used for all 
' 15, and Radio Set AN/TRC-22. 

GENERAL 

proper Shipment, will be filled out and for- 
warded as prescribed in SR 745-45-5 (Army) 

and Navy Shipping Guide, Article 1850-4 
(Navy). 

b. DA Form 468, Unsatisfactory Equipment 

Report, will be filled out and forwarded to the 
Office of the Chief Signal Officer as prescribed 
in SR 700-45-5. 

c. DA Form 11-239, Second and Third Eche- 

lon Maintenance Check List for Signal Corps 
Equipment (Radio Communication, Direction 

Finding, Carrier, Radar), will be prepared in 

accordance with instructions on the back of 

the form (fig. 17). 

d. Use other forms and records as authorized. 

DESCRIPTION AND DATA 

the stages. Ordinarily, a defective receiver 

can be repaired merely by changing one of the 

plug-in units. The construction is standard 

for the different radio sets of the group with 
which it is to be used. This enables inter- 

changeability with other receivers. 

c. Age (automatic gain control) is incorpo- 

rated to compensate for variations in signal 
strength as well as to provide more uniform 

gain among different units of this receiver. In 

addition to the ordinary circuits of the re- 

ceiver, a squelch circuit is provided to silence 

the receiver when no signal is being received. 

4. System Application 

When Radio Receiver R-257/U is combined 

with certain pieces of equipment, it can be used 
as a part of several different radio sets. These 
sets are Radio Receiving Set AN/FRR-44, 

Radio Set AN/VRC-6‘*), Radio Set AN/FRC-— 

Figure 2 is a 

block diagram outlining the components of 
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these radio sets. Radio Receiving Set 

AN/FRR-44 (fig. 3) is the simplest of the 

group and is designed for single channel recep- 

tion only. The cabinet is useful for testing 

Radio Receiver R-257/U. It consists of Radio 

RADIO SET AN/VRC -6(X) 

RADIO RECEIVER 

R-257/U 
AND 

POWER SUPPLY 

TRANSMITTER 

POWER 

SUPPLY 
FROM 6-¥, 

12-V,OR 24-V 
BATTERY 

RADIO SET 
CONTROL 

C-847/U HANDSET 

H-33/PT 

RADIO SET AN/FRC-1!5 

RADIO RECEIVER 
R-257/U AND 
POWER SUPPLY 

PP-846/U 

EXTRA RECEIVER 

FROM IIS- OR 230-V 

50- TO 65-CPS A-C 

LOCAL CONTROL 

Receiver R-257/U mounted in Electrical Equip- 

ment Cabinet CY-1150/U. The power source 

required is 115 or 230 volts at 50 to 60 cps 
(cycles per second). The controls are on the 

front panel of the cabinet. 

ANTENNA 

RADIO 

TRANSMITTER, 
T-208/U 

ELECTRICAL EQUIPMENT 
CABINET CY-938/VRC 

ANTENNA 

C~-844/U 

SOURCE 

CONTROL PANEL POWER SUPPLY 

PP-804/U 

REMOTE CONTROL 

C-845/U ~ 
HANDSET 
H-33/PT 

RADIO SET AN/TRC-22 

RADIO RECEIVER 
R-257/U AND 
POWER SUPPLY 

PP-846/U 

EXTRA RECEIVER 

FROM II5— OR 230-V 

50- TO 65-GPS A-C 

SOURCE 

CONTROL PANEL POWER SUPPLY 
PP-804/U 

REMOTE CONTROL 

C-845/U 
HANDSET 
H-33/PT 

LOCAL CONTROL 

RADIO 

RADIO 
TRANSMITTER RECEIVING SET AN/FRR-44 

T-417/GR FROM 
5-230-VA-c | RADIO RECEIVER 

SOURCE R-257/U AND 
POWER SUPPLY 

PP-846/U 

ELECTRICAL EQUIPMENT 
CABINET CY-1221/G OR GY-1221A/G ELECTRICAL EQUIPMENT 

CABINET CY-II50/U 

ANTENNA 

AMPLIFIER 

AM-495/GR C-844/U 

RADIO 

TRANSMITTER 

T-417/GR 

POWER SUPPLY 

PP-638/U 

ELECTRICAL EQUIPMENT 
CABINET CY-1221/G 
OR CY-1221A/G 

TMSO71I-3 

Figure 2. Radio Receiver R-257/U, system application. 



_TMS071-529 
Figure 3. Radio Receiving Set AN/FRR-44, less antenna and connecting cord. 

5. Technical Characteristics 

BTGQuency tang tate he oe ee ass 25 to 50 me. 

Recerverity pe 225 See se eee ee Ba Se Double conversion, crystal controlled, superheterodyne, fixed frequency. 

Crystal range: 

First h-f oscillator (third overtone) ...... 16.4 to 28.9 me (Crystal Unit CR-32/U). 

Secondsh=t oscillators. =e eee 7.845 me (Crystal Unit CR-18/U). 

Types of signals which can be received ........ F-m (+15-ke deviation). 

INUMber Of: TUDES 2.2. at noe eae eee Pa 

Intermediate frequencies -.................-.-2-22-.---- 7.8 me and 455 ke. , 

Audio output impedance .........22.--..e 8 ohms. 

PAUGIOS POWER OULDUL oo cicrcx <cetel- oc escaseck, cee ee 0.5 watt at less than 10% distortion. 

Audio frequency response .................2222---.---.--- 300 to 2,500 cps +1 db (without de-emphasis). 

6 db per octave +1 db (with de-emphasis). 

SPecin PLeatUrege, Anche ds tons Ae ee Squelch and muting circuits. 

VON tet eter oe teeta uc ae tat os kes Rueda ot ee Quarter-wave vertical. 

WED ag 0 Bue ie ha Pe OSD aioe Anat SIS CR 26 pounds (including power supply). 



Power input to radio set power supplies: 

Voltage source Power supply Input current 
(amperes) 

G5volts: d=6) kn. ins Sas ee en ee es Power Supply PP=869/Us.. 3.7. 

T2 volte! dace 0 eee ele eg Powersupply PP-868/ Us 22. eee 2.0. 

24 volts. d=G.2.. 5. eset AU ie eee enone oe Powensupplye P86 il see eee 1 

115%or: 280: volts a= Cie ee er = Power Supply PP 8647 Ue ee os 0.4 at 115 volts. 
0.2 at 230 volts. 

6. Packaging Data 

Radio Receiver R-257/U is shipped installed 
in the radio set case of which it is used as a 

component. Details of the radio set packaging 

will be found in the instruction book pertaining 
to the specific radio set. When it is necessary 
to ship Radio Receiver R-257/U separately, 
the packaging will be performed in a manner 

that will keep it safe from moisture, shock, and 

vibration. Such packaging consists of one 
water-resistant carton within a second water- 

resistant carton. The outside container is a 

POWER SUPPLY 
PP-846/U — 

 -TRELAY 
RECEIVER BASE 

(Z 271). 

(2ND_iF DISCR] [LOCAL OSC 25-50Mc] 
PLUG-IN UNIT PLUG-IN UNIT 

(283) (Z235) 

PLUG-IN UNIT / | 

waterproof wooden crate. Adequate padding 

must be placed between layers of the package 
to absorb shocks. 

7. Description of Radio Receiver R-257/U 

The radio receiver consists of a chassis base 
and eight subassemblies. Three cover plates 
are provided with the receiver. The top cover 
plate is fastened down with a latch at the rear 

end of the receiver. The bottom cover plate 
fastens to the receiver base with six Airloc 

fasteners. The side cover plate fastens to the 

RECEIVER BOTTOM 
COVER PLATE 

POWER SUPPLY 
COVER PLATE 

RECEIVER TOP 
COVER PLATE 

iSTI-F 7.8 MC] [RF AMPL 25-50 MG] 
PLUG-IN UNIT 

(256) 
PLUG-IN UNIT 

(Z207) 
PLUG-IN UNIT © 

(Z121) 

Figure 4. Radio Receiver R-257/U, components disassembled. 



= | RF AMPL RELAY 

iy eran RECEIVER SUBASSEMBLY - T PLUG-IN UNIT V UB . PLUG-IN UNIT PLUG-IN ( ER SUBASS 

LOCAL OSC 2ND IF DISCR AUDIO & SQUELCH 
25-50 MC PLUG-IN UNIT PLUG-IN UNIT 

PLUG-IN UNIT 

Figure 5. 

receiver base with two Airloc fasteners. Six 

of the subassemblies are provided with the’ 
receiver. Two of them, the RELAY plug-in 

unit and the power supply, must be ordered 
separately. The subassemblies and their loca- 
tions in the chassis base are shown on figures 

4 and 5 and are listed below: 

a. RF AMPL 25-50 MC plug-in unit 
b. LOCAL OSC 25-50 MC plug-in unit 

ce. IST IF 7.8 MC plug-in unit 
d. 2ND IF DISCR plug-in unit 

e. AUDIO & SQUELCH plug-in unit 

f, Selectivity filter (shown on fig. 13) 

g. RELAY plug-in unit (Receiver Subassem- 

bly MX-1547/G) 

. Power supply (par. 8) oa 

8. Power Supplies 

Power Supply PP-846/U (fig. 6) is used to 
supply filament, plate, and bias voltages to 
Radio Receiver R-257/U in Radio Receiving 

Set AN/FRR-44. The power supply chassis 
mounts in a vertical plane and is fastened to 
the receiver base with six screws. This power 
supply operates on 115 or 230 volts a-c (alter- 
nating current). For further details on Power 

Supply PP-846/U, see TM 11-5078. Power 
Supplies PP-867/U, PP—868/U, and PP-869/U 

(TM 11-5079), which also can be used to power 
the receiver, are similar to Power Supply 

POWER SUPPLY 

TM SO7I-5 

Radio Receiver R-257/U, plug-in unit location. 

PP-846/U except that they operate from 6, 12, 

or 24 volts d-c (direct current), respectively. 

The power supplies are additional equipments 
which are furnished as a part of an overall 
radio set or requisitioned separately. 

9. Running Spares 

a. No spare parts are furnished with Radio 
Receiver R-257/U. However, receiver running 

spares are furnished with the various radio 

Tt 5078-1 

Figure 6. Power Supply PP-846/U. 



sets in which it is used. Consult the instruc- 

tion book pertaining to the set used for a list- 

ing of receiver spare parts. 

b. Since certain tubes used in Radio Receiver 

R-257/U are used also in the companion trans- 
mitter, the quantities supplied as running 
spares will depend upon the total quantity used 
in both the receiver and the transmitter. 

c. Radio Receiver R-257/U uses 21 tubes as 

follows: 

(1) 1 tube 5840 

(2) 4 tubes 1AD4 

(3) 14 tubes 5678 

(4) 1 tube 5672 

(5) 1 tube 6AK6 

10. Additional Equipment Required 

a. General. Radio Receiver R-257/U re- 

quires a power supply and power source, a case 
(or housing), a control unit, and an antenna 

for operation. 

b. Power Supply. The power supply used to 
power Radio Receiver R-257/U depends on the 
radio set and power source being employed 
(par. 8). These power supplies are mounted 

in the receiver base assembly and are connected 

to the receiver with a removable plug. 
c. Receiver Cabinet. The cabinet which con- 

tains Radio Receiver R-257/U is determined 

by the radio set used (fig. 2). For purposes 
of explanation and clarification, Electrical 
Equipment Cabinet CY-1150/U is illustrated 

and referred to in this manual. When Radio 

Receiver R—-257/U is plugged into this cabinet, 

it forms a complete radio set (Radio Set 

AN/FRR-44). 
d. Control. A control unit, including a 

switch for turning the power on and off, an 
audio level or volume control, a squelch control 

and squelch disable switch, also is needed for 

the operation of Radio Receiver R-257/U. 
The specific control used also depends on the 
radio set employed. For the purpose of expla- 
nation and clarification in this manual, the 

controls of Electrical Equipment Cabinet 
CY-1150/U (fig. 14) are illustrated and re- 

ferred to when necessary. 

e. Antenna. The antenna used for Radio 

Receiver R-257/U is a quarter-wave vertical 

type. Connection is made through a length of 

coaxial cable. 



CHAPTER 2 

OPERATING INSTRUCTIONS 

Section I. SERVICE UPON RECEIPT OF MATERIEL 

11. General 

Equipment may be shipped in oversea pack- 

ing cases or in domestic packing cases. When 

new equipment is received, select a location 

where the equipment may be unpacked without 

exposure to the elements and where it is con- 

venient to make a permanent or semipermanent 

installation of the equipment. 

Caution: .Be careful when uncrating, un- 

packing, and handling the equipment. If it 

becomes damaged or exposed, a complete over- 

haul may be required or the equipment may be 

rendered useless. 

12. Uncrating, Unpacking and Checking 
New Equipment 

a. Uncrating and Unpacking. Radio Re- 

ceiver R—257/U usually is not packaged as a 

separate unit, but as a component in one of the 

radio sets incorporating its use. Detailed in- 
formation pertaining to the unpacking and un- 

crating of the radio sets is contained in the 

pertinent radio set technical manual. 

b. Checking. Inspect Radio Receiver 

R-257/U for damage which may have occurred 

during shipment. Ifa packing slip is contained 

in the carton, check it against the contents. 

c. Repacking. To repack the receiver, re- 

verse the procedure used for unpacking. 

13. Installation of Receiver 

a. Before installing the receiver, check it 

for damage by removing the cover plates and 

examining the internal parts. Remove the top 

cover by releasing the latch at the rear of 

the receiver (fig. 7). With the top cover off, 

all the plug-in units can be removed. Take off 

the cover on each unit (fig. 4) and examine it 

for the following items: 

(1) Broken or cracked tubes. (Refer to 

figs. 8 through 12 for tube locations.) 

(2) Cracked, loose, or otherwise defective 

parts, such as resistors, capacitors, 

terminal boards, and connectors. 

(3) Broken wires or frayed insulation. 

(4) Dirt, moisture, or foreign material. 

(5) Broken or bent pins on plug-in unit 

connectors. 

b. Remove the bottom cover, secured to the 

receiver base with six Airloc fasteners. In- 

spect for defects listed in a(2), (3), and (4) 

above, and for obvious damage to mechan- 

ical structures. When using Power Supply 

PP-846/U, connect a jumper between termi- 

nals 7 and 8 of terminal board TB251 on the 
recciver base. 

¢: Remove the side cover by loosening the 

two Airloc fasteners and withdrawing the cover. 

Remove the power supply by first disconnecting 

plug P251 (on the under side of the receiver 

base) from the power supply connector (fig. 13) 

and then loosening and unscrewing the six 

binder-head screws. The power supply now 

can be lifted out of the receiver base assembly. 

Check for damage to the power supply. Then 

reinsert the power supply in the receiver 

base and reconnect P251 to the power supply 

connector. 

d. If the receiver passes this inspection sat- 

isfactorily, reassemble the plug-in units and 

insert the receiver in the radio set case. Main 

receiver connector P252 should engage the con- 

nector in the case. After this has been accom- 

plished, tighten the lock-in rod by turning it 

clockwise. 

e. Be sure that the power connector of the 

radio set is connected and that power is avail- 

able. The power cable connects either to a 

6-, 12-, or 24-volt battery or to a 115- or 230- 

volt a-c line, depending on the radio system in 

which Radio Receiver R-257/U is used. Refer 

to the pertinent radio set technical manual for 

a specific power connections. 



COVER LATCH 

CONNECTOR P252 - 

- CAUTION 
BEFOREOPER ATION REVIEW 

NSTRUOTION BOOK PACKED WITH EQUIPMENT 

SIGNAL CORPS 
RADIO RECEIVER R-257/U 

Figure 7. Radio Receiver R-257/U, external connection and cover latch. 

14. Service Upon Receipt of Used or 
Reconditioned Equipment 

a. Refer to the instructions given in para- 

graph 12 when unpacking used or reconditioned 

equipment. 

b. Check the used or reconditioned equip- 

10 

ment for tags or other indications of changes 

in the wiring of the equipment. If any changes 

have been made, note the change in the technical 

manual, preferably on the schematic diagram. 

c. Follow the installation procedures given 

in paragraph 138. 



2D R-F AMPL 
v 202 
1AD4 

(ST Lis AMPL Pay MASS 

5840 IAD4 TM 5071-7 

Figure 8. Radio Receiver R-257/U, RF AMPL 25-50 

MC plug-in unit, tube location. 

IST H-F OSCILLATOR DOUBLER AMPLIFIER 
V23! Vv 232 V233 
1AD4 5678 1AD4 

TM 5071-8 

Figure 9. Radio Receiver R-257/U, LOCAL OSC 
25-50 MC plug-in unit, tube location. 

2D MIXER 

3D 455-KC I-F AMPL IST LIMITER 2D LIMITER 
v83 V86 V87 
5678 5678 5678 

STH 455KC |I-F AMPL 
ves 
5678 

IST 455KC I-F AMPL 2D 455-KC I-F AMPL 4TH 455-KC I-F AMPL 
V8i v82 ve4 
5678 5678 5678 

Figure 11. Radio Receiver R-257/U, 2ND IF DISCR 

plug-in unit, tube location. 

TM 5092-536 

SQUELCH CLAMP IST AUDIO AMPL 
vles vi2i 
5672 5678 

AUDIO POWER AMPL SQUELCH NOISE AMPL 
vi22 vi24 vi23 
6AK6 5678 5678 

TM 5092-537 

Figure 12. Radio Receiver R-257/U, AUDIO & 

SQUELCH plug-in unit, tube location. 

7.8MC I-F AMPL 
VSI 
5678 

2D H-F OSCILLATOR 
vS3 
5678 

TM 5092-539 

Figure 10. Radio Receiver R-257/U, 1ST IF 7.8 MC 

plug-in unit, tube location. 
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ISTLFE78MC} J259 J258 J257 Z25! 

PLUG-IN UNIT SELECTIVITY UNIT 
FILTER 

J252 

J254 

J253 

PLUG-IN UNIT 

J251 

LOCAL OSC 25-50Mq J255 J256 [2ND IF DISCR] J260 J26I J262 

PLUG -IN UNIT PLUG-IN UNIT 

Figure 713. 

Section II. 

15. General 

Haphazard operation or improper settings of 

the controls often’ cause damage to electronic 

equipment. For this reason, it is important to 

know the function of each control. The actual 

operation of this equipment is described in 

paragraphs 17 through 25. 

16. Controls and Their Uses 
(fig. 14) 

The following chart lists the controls of Radio 

Receiving Set AN/FRR-44. The controls de- 

scribed in this manual are those contained in 

Electrical Equipment Cabinet CY-1150/U and 

are Similar to those in other systems which in- 

clude Radio Receiver R-257/U. 

12 

RELAY} PLUG-IN J263 

AUDIO & SQUELCH P2si 

PLUG-IN UNIT 

CONTROLS AND INSTRUMENTS 

Control 

SQUELCH control R2408. 

Squelch OFF switch 

$2402. 

VOLUME control S2401A. 

Power OFF switch $2401B. 

POWER indicator lamp 

I 2401. 

POWER SUPPLY P252 

PP-846/U 
TM SO7I-9 

Radio Receiver R-257/U, compartment location. 

Function 

Sets the squelch threshold level, 

as determined by the oper- 

ator of the receiver. Minimum 

squelch action is in the clock- 

wise direction. 
Ganged to R2408. In the ex- 

treme clockwise position, the 
switch is closed. and prevents 

the squelch circuit from 

operating. 

Audio level step attenuator. 

Operator has option of four 

fixed audio levels. Maximum 

volume is in the extreme 
clockwise position. 

Ganged with S$2401A. In the 
fifth or extreme counter- 

clockwise position the switch 

opens the circuit to the power 

source (115 or 230 volts a-c 

or 6, 12, or 24 volts d-c). 
Lamp lights when power is 

turned on. 



12) Oo 

CAUTION 
BEFORE OPERATION REVIEW INSTRUCTION 

BOOK. PACKEO WITH EQUIPMENT. 
Oo fe) 

SQUELCH 

SIGNAL CORPS U.S. ARMY 

Figure 14. Radio Receiving Set AN/FRR-44, front panel controls. 

TM 5071-10 



Section IIl. 

17. Initial Adjustment of Receiver 
The only adjustment to be performed on Ra- 

dio Receiver R-257/U prior to actual operation 

is that of setting it to the required frequency 

of operation. This operation is performed as 

follows: 

a. Grasp the LOCAL OSC 25-50 MC plug-in 

unit by the handle and lift it out of the receiver 

base. Remove the shield cover and locate crys- 

tal oven E231 (fig. 15). 
b. Remove the crystal oven; use a screw- 

driver if necessary to pry it out of the octal 

socket. If the use of a screwdriver is required, 

be careful not to damage the socket or any of 

the subminiature tubes. 
c. Remove the three screws that secure the 

cover to the base of the oven and remove the 

cover. Remove the heater element assembly; 

note the contact arrangement. 

d. Insert the proper Crystal Unit CR-32/U 

into the socket provided for it. 

Caution: The crystal and the thermostat are 

similar in appearance but the thermostat is 

painted black. If in doubt about the proper 
location of each, refer to the decal fastened to 

the plug-in unit. 

e. Select the proper crystal for the frequency 

of operation desired. Use the following for- 

mula to determine the crystal frequency: 

Crystal frequency (mc) = i 3 7.8 

(where F' = frequency in mc of 
operation desired). 

Example: 

If the operating frequency is 38 mc, then 

crystal frequency 

_F+78 
- 2 

_ 88+7.8 
7 2 

__ 45.8 mc 
¥e 2 

f. Reassemble the crystal oven by reversing 

the disassembly process, and plug it into the 
octal socket. 

g. Jumper connections as shown on figure 16 

are necessary to make the LOCAL OSC 25-50 

MC plug-in unit tune to the correct frequency. 

For frequencies between 25 and 35 me, connect 

jumpers across Z231 through Z234 but do not 

== 2.0) IG 
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OPERATION UNDER USUAL CONDITIONS 

connect a jumper across L234. For frequen- 

cies from 35 to 50 mc, connect a jumper across 

L234 but do not connect jumpers across Z231 

through Z234. Insert the LOCAL OSC 25-50 

MC plug-in unit, without the shield cover, into 

the receiver base. 

h. Connect one end of the patch cord (figs. 

39 and 40) to connector P252 of the receiver 

and connect the other end of the patch cord to 

a connector such as J2401 in Electrical Equip- 

ment Cabinet CY—1150/U. 
i. Remove the RF AMPL 25-50 MC plug-in 

unit and remove the cover. Connect jumpers 

across Z201 through Z205, as shown in figure 

16, when the receiver is operated in the range 

from 25 to 35 mc. Remove these jumpers 

when the receiver is operated in the range from 

35 to 50 me. After the connections have been 

made properly, insert the RF AMPL 25-50 MC 

plug-in unit into the receiver base. Aline r-f — 

(radio-frequency) amplifiers V201 and V202 

and the LOCAL OSC 25-50 MC a unit as 

described in paragraph 91. 

7. When alinement has been completed, turn 

the power off, disconnect the patch cord, and 

install the radio receiver in the cabinet of the 

radio set in which it is used. 

18. Starting Procedure 

a. Preliminary. Set the VOLUME and 

SQUELCH controls on the control unit at OFF. 

b. Starting. Turn the VOLUME control to 

the third position clockwise. The POWER 

pilot lamp will light and a signal or rushing 

noise will be heard from the speaker within 15 

or 20 seconds. 

19. Volume Adjustment 

The volume of the receiver is adjusted by 

advancing the VOLUME switch clockwise for 

more output. The operator has an option of 

four audio volume levels. The lowest level is 

one step clockwise from the OFF position, and 

the maximum level is at the fully clockwise 

position. Adjust the switch for a comfortable 

level of sound. 

20. Squelch Adjustment 

a. When the SQUELCH control is in the OFF 

(maximum clockwise) position, the receiver is 

unsquelched. This permits the receiver to re- 



TM 5092-575 
Figure 15. Radio Receiver R-257/U, first h-f 

oscillator crystal oven. 



Z20! JUMPER Z203 JUMPER 

RF AMPL 25-50MCj} PLUG-IN UNIT 

PIN 6 OF XE 231 

Z232 JUMPER 

L234 JUMPER Z23! JUMPER 
SEE NOTE | 

LOCAL OSC 25-50 MC 

Figure 16. 

Z204 JUMPER 

Z205 JUMPER 

Z234 JUMPER 

Z233 JUMPER 

PLUG-IN UNIT 

NOTES: 

|. JUMPER ACROSS L234 USED WHEN 

RECEIVER IS OPERATED FROM 35 TO 50 MC. 

2. JUMPERS ACROSS Z20I THROUGH Z205 AND 
Z23| THROUGH Z234 USED WHEN RECEIVER 
IS OPERATED FROM 25 TO 35 MC. 

3. | LOCAL OSC 25 TO 5OMC {PLUG-IN UNIT OUT- 

PUT FREQUENCY IS 7.8-MC HIGHER THAN 
THE RECEIVER R-F FREQUENCY. 

TM 507!-11 

Jumper connections on RF AMPL 25-50 MC and LOCAL OSC 25-50 MC 

plug-in units. 

ceive any strength signal without cutting off 

the audio output. The SQUELCH control can 
be adjusted to mute the receiver output when a 

weak signal or no signal is being received. The 

setting at which this occurs is called the squeich 

threshold level. 

b. Adjust the SQUELCH control as follows: 

(1) Turn the SQUELCH control to its 

maximum clockwise position and note 

whether a signal or just noise is being 

received. 

(2) At an interval when no signal is heard, 

slowly turn the SQUELCH control 

counterclockwise until the background 

noise disappears, but no further. (If 

a strong unmodulated signal is. being 

received, there will be no background 

noise even when the SQUELCH con- 

trol is at OFF.) 
(3) When the noise level is high, and sig- 

nal strength low, it may be desirable 

to operate with the SQUELCH con- 

trol in the OFF position. Otherwise, 

there will be intermittent or no recep- 

tion. If the squelch circuit behavior 

is erratic and repair on this circuit is 

not practical, the squelch circuit can ~ 

be disabled by setting the SQUELCH 

control at the OFF position. 

21. Stopping Procedure 

a. Rotate the SQUELCH control fully clock- 

wise until a click is heard. 

b. Rotate the VOLUME control fully coun- 

terclockwise to the OFF position. 

Section IV. OPERATION UNDER UNUSUAL CONDITIONS 

22. General 

The operation of Radio Receiver R-257/U 

may be difficult in regions where extreme cold, 

heat, humidity and moisture, sand conditions, 

etc., prevail. In the following paragraphs, 

instructions are given for minimizing the effect 
of these unusual operating conditions. 
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23. Operation in Arctic Climates 

Subzero temperatures and climatic conditions 

associated with cold weather affect the efficient 

cperation of equipment. Instructions and pre- 

cautions for operation under such adverse con- 

ditions follow: 

a. Handle the equipment carefully. 



b. Keep the equipment warm and dry. 

c. If water gets into the handset receiver, or 

if moisture condenses within it, the actuation 

of the diaphragm may be impeded. When this 

happens, remove the bakelite cap and remove 

the ice and moisture from the receiver. 

d. When equipment that has been exposed to 

the cold is brought into a warm room, it will 

sweat until it reaches room temperature. When 

the equipment has reached room temperature, 

dry it thoroughly. 

24. Operation in Tropical Climates 

When operated in tropical climates, fixed sta- 

tion radio equipment may be installed in tents, 

huts, or, when necessary, in underground 

dugouts. When equipment is installed below 

ground or in swampy areas, moisture condi- 

tions are more acute than normal. Ventilation 

is usually very poor, and the high relative hu- 
midity causes condensation of moisture on the 

equipment whenever the temperature of the 

equipment becomes lower than that of the 

ambient air. To minimize this condition, place 
lighted electric bulbs near (or in) the equip- 

ment. 

25. Operation in Desert Climates 

a. Conditions similar to those encountered in 

tropical climates often prevail in desert areas. 

Use the same measures to insure proper opera- 

tion of the equipment. 

b. The main problem that arises with equip- 

ment operation in desert areas is the large 

amount of sand, dust, and dirt that enters the 

radio equipment. The ideal precaution is to 

house the equipment in a dustproof shelter. 

Since such a building is seldom available and 

would require air conditioning, the next best 

precaution is to make the building in which the 

equipment is located as dustproof as possible 

with available materials. Hang wet sacking 

over the windows and doors, cover the inside 

walls with heavy paper, and anchor the side 

walls of the tent to prevent their flapping in 

the wind. 

c. Never tie power cords, signal cords, or 

other wiring connections to either the inside 

or the outside of tents. Desert areas are sub- 

ject to sudden wind squalls which may jerk the 

connections loose or break the lines. 

d. Be careful that the equipment is as free 

from dust as possible. Make frequent preven- 

tive maintenance checks (pars. 26-88). 

17 



CHAPTER 3 | 
ORGANIZATIONAL MAINTENANCE INSTRUCTIONS 

Section I. 

26. Definition of Preventive Maintenance 

Preventive maintenance is work performed 

on equipment (usually when the equipment is 
not in use) to keep it in good working order 

so that breakdowns and needless interruptions 
in service will be kept to a minimum. Pre- 
ventive maintenance differs from troubleshoot- 
ing and repair, since its object is to prevent 
certain troubles from occurring. 

27. Tools, Materials, and Test Equipment 
Supplied with Radio Receiver R-257/U 

An alinement tool is supplied with the re- 
ceiver. However, other items such as Allen 

wrenches are furnished with the radio set of 
which the receiver is a component. Consult 
the instruction book of the radio set incorpor- 
ating Radio Receiver R—257/U for a listing of 

the tools, materials, and test equipment pro- 
vided. 

28. General preventive Maintenance 

Techniques 

a. Use No. 0000 sandpaper to remove cor- 
rosion. 

b. Use a clean, dry, lint-free cloth or a dry 
brush for cleaning. 

(1) Clean all parts, except electrical con- 

tacts, with a cloth or brush moistened 

with Solvent, Dry Cleaning (SD); 

then wipe the parts dry with a cloth. 
(2) Clean electrical contacts with a cloth 

moistened with carbon tetrachloride; 

then wipe them dry with a dry cloth. 

Caution: Repeated contact of car- 
bon tetrachloride with the skin or 

prolonged breathing of the fumes is 

dangerous. See that adequate venti- 

lation is provided. 
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PREVENTIVE MAINTENANCE SERVICES 

c. If available, dry compressed air may be 

used at line pressures not exceeding 60 pounds 
per square inch to remove dust from inacces- 
sible places; be careful, however, or mechani- 

cal damage from the air blast may result. Do 

not use the air blast on speaker cones or meter 
movements. 

d. For further information on preventive 
maintenance techniques, refer to TB SIG 178, 

Preventive Maintenance Guide for Radio Com- 

munication Equipment. 

29. Use of Preventive Maintenance Form 
(fig. 17) 

a. The decision as to which items on DA 

Form 11-239 are applicable to this equipment 

is to be made to the case of first echelon mainte- 

nance by the communication officer/chief or 

his designated representative, and in the case 

of second and third echelon maintenance, by 

the individual making the inspection. Instruc- 

tions for the use of this form appear on the 
reverse side of the form. 

b. Circled items in figure 17 are partially or 
totally applicable to Radio Receiver R—257/U. 
References in the ITEM block refer to para- 
graphs in the text which contain additional 
maintenance information. 

30. Performing Exterior Preventive 
Maintenance 

Caution: Tighten screws, bolts, and nuts 

carefully. Fittings tightened beyond the pres- 

sure for which they are designed will be dam- 

aged or broken. 

a. Check for completeness of equipment; 

spare parts, instruction books, and accesso- 

ries. 

b. Remove moisture from main receiver con- 

nector P252. 
—— 
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SECOND AND THIRD ECHELON MAINTENANCE CHECK LIST FOR SIGNAL CORPS EQUIPMENT 
RADIO COMMUNICATION, DIRECTION FINDING, CARRIER, RADAR 

INSTRUCTIONS: See other side 

EQUIPMENT NOMENCLATURE EQUIPWENT SERIAL NO. 
RADIO RECEIVER R-257/U 

LEGEND POR MARKING CONDITIONS: v Satisfactory; I Adjustment, repair or replacement requited; ® Defect corrected: 

NOTE: Strike out items not applicable. 

COMPLETENESS ANO GENERAL CONDITION OF EQUIPMENT (receiver, 
transmitter, carrying cases, wire and cable, microphones, 

tubes, spere parts, technical manuals and “BAR. 30 

A qa 

LOCATION AND INSTALLATION SUITABLE FOR NORMAL OPERATION. 

CLEAN DIRT AND MOISTURE FROM ANTENNA, MICROPHONE, HEADSETS, 
CHESTSETS, KEYS, JACKS, PLUGS, TELEPHONES, CARRYING BAGS, 
COMPONENT PANELS. 

INSPECT SEATING OF READILY ACCESSIBLE "PLUCK-OUT” ITENS: 
TUBES, LAMPS, CRYSTALS, FUSES, CONNECTORS, VIBRATORS, 
PLUG-IN COILS AND RESISTORS. 

INSPECT CONTROLS FOR BINDING, SCRAPING, EXCESSIVE LOOSENESS, 
WORN OR CHIPPED GEARS, MISALIGNMENT, POSITIVE ACTION. 

CHECK FOR NORMAL OPERATION. 

CLEAN AND TIGHTEN EXTERIOR OF COMPONENTS AND CASES, RACK 
MOUNTS, SHCCK MOUNTS, ANTENNA MOUNTS, COAXIAL TRANSMISSION 
LINES, WAVE GUIDES,. AND CABLE CONNECTIONS. 

INSPECT CASES, MOUNTINGS, ANTENNAS, TOWERS, AND EXPOSED 
METAL SURFACES, FOR RUST, CORROSION, AND MOISTURE. 

PAR. 30 e 

INSPECT CORD, CABLE, WIRE, ANDO SHOCK MOUNTS FOR CUTS, 

BREAKS, FRAYING, DETERIORATION, KINKS, AND STRAIN. 

PAR. 31b 

INSPECT ANTENNA FOR ECCENTRICITIES, CORROSION, LOOSE FIT, 

DAMAGED INSULATORS AND REFLECTORS. 

INSPECT CANVAS ITEMS, LEATHER, AND. CABLING FOR MILDEW, 
TEARS, AND FRAYING. 

INSPECT FOR LOOSENESS OF ACCESSIBLE ITEMS: SWITCHES, KNOBS, 
JACKS, CONNECTORS, ELECTRICAL TRANSFORMERS, POWERSTATS, 
RELAYS, SELSYNS, MOTORS, BLOWERS, CAPACITORS, GENERATORS, 
AND PILOT LIGHT ASSEMBLIES. PAR. 30f 

INSPECT STORAGE BATTERIES FOR DIRT, LOOSE TERMINALS, 
ELECTROLYTE LEVEL AND SPECIFIC GRAVITY, AND DAMAGED CASES. 

CLEAN AIR FILTERS, BRASS NAME PLATES, DIAL AND METER 
WINDOWS, JEWEL ASSEMBLIES. 

INSPECT METERS FOR DAMAGED GLASS AND CASES. 

INSPECT SHELTERS AND COVERS FOR ADEQUACY OF WEATHERPROOF ING. 

CHECK ANTENNA GUY WIRES FOR LOOSENESS AND PROPER TENSION. 

CHECK TERMINAL BOX COVERS FOR CRACKS, LEAKS, DAMAGED 
GASKETS, DIRT AND GREASE. 

ELECTRON TUBES - INSPECT FOR LOOSE ENVELOPES, CAP CONNEC— 
TORS, CRACKED SOCKETS: INSUFFICIENT SOCKET SPRING TENSION; 
CLEAN OUST AND DIRT CAREFULLY; CHECK EMISSIO) R 
TYPE TUBES. 

INSPECT FILM CUT-OUTS FOR LOOSE PARTS, DIRT, MISALIGNMENT 
AND CORROSION. 

INSPECT FIXED CAPACITORS FOR LEAKS, BULGES, ANO DISCOLORA- 
TION. 

INSPECT RELAY AND CIRCUIT BREAKER ASSEMBLIES FOR LOOSE 
MOUNTINGS; BURNED, PITTEO, CORRODED CONTACTS; MISALIGNMENT 
OF CONTACTS AND SPRINGS; INSUFFICIENT SPRING TENSION; BINO- 
ING OF PLUNGERS AND HINGE PARTS~ 

INSPECT VARIABLE CAPACITORS FOR, DIRT, MOISTURE, MISALIGN= 
MENT OF PLATES, AND LOOSE MOUNT INGS. 

INSPECT RESISTORS, BUSHINGS, AND INSULATORS, FOR CRACKS, 
CHIPPING, BLISTERING, DISCOLORATION AND MOISTURE. 

INSPECT TERMINALS OF LARGE FIXED CAPACITORS AND RESISTORS 
FOR CORROSION, DIRT AND LOOSE CONTACTS. 

CLEAN AND TIGHTEN SWITCHES, TERMINAL BLOCKS, BLOWERS, 
RELAY CASES, AND INTERIORS OF CHASSIS AND CABINETS NOT 
READILY ACCESSIBLE. 

INSPECT TERMINAL BLOCKS FOR LOOSE CONNECTIONS, CRACKS 
AND BREAKS. 

CHECK SETTINGS OF ADJUSTABLE RELAYS. 

LUBRICATE EQUIPMENT IN ACCORDANCE WITH APPLICABLE 
DEPARTMENT OF THE ARMY LUBRICATION ORDER, 

INSPECT GENERATORS, AMPLIDYNES, DYNAMOTORS, FOR BRUSH WEAR, 
SPRING TENSION, ARCING, AND FITTING OF COMMUTATOR. 

CLEAN AND TIGHTEN CONNECTIONS AND MOUNTINGS FOR TRANSFORMERS 
CHOKES, POTENTIOMETERS, AND RHEOSTATS. 

INSPECT TRANSFORMERS, CHOKES, POTENTIOMETERS, AND 
RHEOSTATS FOR OVERHEATING AND OIL-LEAKAGE. 

BEFORE SHIPPING OR STORING = REMOVE BATTERIES. 

INSPECT CATHODE RAY TUBES FOR BURNT SCREEN SPOTS. 

INSPECT BATTERIES FOR SHORTS AND DEAD CELLS. 

VF DEFICIENCIES NOTED ARE NOT CORRECTED DURING INSPECTION, INDICATE ACTION TAKEN FOR CORRECTION. 

REPLACES DA AGO FORM 419, 
o6—16—61382-1 

1. DEC 50, WHICH 1S OBSOLETE. 

TM 5071-12 

Figure 17. DA Form 11-289. 
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c. Check for normal operation. If abnor- 
mal results occur at any point in the operating 
procedure, refer to the equipment performance 

checklist (par. 38). 

d. Clean and tighten the receiver case. 

e. Inspect metal surfaces for corrosion, dirt, 

and moisture. 

f. Inspect the test points on the front panel 

for looseness and. cracked insulation. 

g. If deficiencies noted are not corrected 

during inspection, indicate on DA Form 11-239 

the action taken to initiate correction. 

31. Performing Interior Preventive 

Maintenance 

Caution: Disconnect all power before per- 
forming the following operations. Upon com- 
pletion, reconnect power and check for satis- 

factory operation (par. 38). 

a. Inspect the seating of readily accessible 

pluck-out items: all plug-in units, tubes, crystal 

Section II. 

32. Lubrication 

No lubrication is required for Radio Receiver 

R-257/U. 

33. Weatherproofing 
a. General. Signal Corps equipment, when 

operated under severe climatic conditions such 

as those prevailing in tropical, arctic, and 

desert regions, requires special treatment and 

maintenance. Fungus growth, insects, dust, 

corrosion, salt ‘spray, excessive moisture, and 

extreme temperatures are harmful to most 
materials. 

b. Tropical Maintenance. A special mois- 
tureproofing and fungiproofing treatment has 
been devised which, if properly applied, pro- 
vides a reasonable degree of protection. This 

Section Ill. 

34. General 

a. The troubleshooting and repairs that can 
be performed at the organizational mainte- 

nance level (operators and repairmen) are 

necessarily limited in scope by the tools, test 

equipment, replaceable parts issued, and by the 
existing situation. Accordingly, troubleshoot- 
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oven E231, crystal Y51, and all plugs and 

jacks. 
b. Inspect cabling under the receiver base 

for cuts, breaks, fraying, deterioration, kinks, 

and strain. 

c. Inspect all tubes for loose or damaged ter- 
minals and insufficient socket spring tension; 

remove dust and dirt; check emission of all 

tubes; refer to figures 8 through 12 for tube 

location diagrams. 

d. Inspect all fixed capacitors for leaks, 
bulges, and excessive discoloration. 

e. Inspect resistors and insulators for 
cracks, chipping, blistering, discoloration, and 

moisture. 

f. Clean and tighten connections and mount- 

ings for audio output transformer T121 and 

relay K271. | 

g. Check moistureproofing and fungiproof- 
ing. 

h. If deficiencies noted are not corrected dur- 

ing inspection, indicate on DA Form 11-239 - 

the action taken to initiate correction. 

LUBRICATION AND WEATHERPROOFING 

treatment is explained in TB SIG 138, Mois- 

tureproofing and Fungiproofing Signal Corps 

Equipment, and TB SIG 72, Tropical Mainte- 
nance of Ground Signal Equipment. 

c. Arctic Maintenance. Special precautions 
necessary to prevent poor performance or total 
operational failure of equipment in extremely 
low temperatures are explained in TB SIG 66, 

Winter Maintenance of Signal Equipment, and 

TB SIG 219, Operation of Signal Equipment at 
Low Temperatures. 

d. Desert Maintenance. Special precautions 
necessary to prevent equipment failure in areas 
subject to extremely high temperatures, low 

humidity, and excessive sand and dust are ex- 

plained in TB SIG 75, Desert Maintenance of 
Ground Signal Equipment. 

TROUBLESHOOTING AT ORGANIZATIONAL MAINTENANCE LEVEL 

ing is based on the performance of the equip- 
ment and the use of the senses in determining 

such troubles as burned-out tubes, defective 

plug-in units, etc. 

b. The paragraphs that follow in this section 
help in determining which of the stages is de- 
fective and in localizing the fault in that stage 



to the defective item such as a plug-in unit or 

connector. Figure 42 shows a subassembly 

partially out of the shield. 

35. Inspection 

a. Failure of Radio Receiver R-257/U usu- 

ally will be caused by one of the following 

faults: 

(1) Defective plug-in unit. 

(2) Improperly connected power cables. 

(8) Plugs and jacks connecting the plug- 

in units or power supply improperly 
seated, loose, or damaged. 

(4) Burned-out fuse in the receiver power 

supply. 

(5) Wires loose or broken because of ex- 

cessive vibration or wear. 

(6) Defective or loose tubes. 

(7) Inactive (dirty or cracked) h-f (high- 

frequency) oscillator crystals. 
Note. If the SQUELCH control is ad- 

vanced too far clockwise, no audio output 

will be obtained. To eliminate this possibility, 

turn the SQUELCH control fully clockwise 

until the squelch disable switch is locked in ’ 

the OFF position. 

b. When a receiver failure is encountered 

and the cause is not apparent, check as many 
of the foregoing items as is practical in accord- 

ance with the echelon service level handling the 

receiver. If the operator, who was using the 

receiver at the time of failure, is available, 

consult him for any particulars or details per- 

taining to the receiver failure. 

c. Inspect the antenna system for obvious 

defects. 

36. System Sectionalization of Trouble to 
Plug-in Unit 

Radio Receiver R—257/U is designed so that 

most defects can be remedied by removing the 

defective plug-in unit and inserting a similar 

unit. The procedure to follow when trouble- 
shooting the receiver consists of replacing one 

plug-in unit at a time until the defective unit 
is located. (Replacement of plug-in units may 
be performed only by qualified personnel.) 

The units used for substitution must be proper- 
ly alined before substitution. The AUDIO & 

SQUELCH, 2ND IF DISCR, and 1ST IF 7.8 

MC plug-in units are factory adjusted to a fixed 

setting regardless of the operating signal fre- 

quency, but the RF AMPL 23-50 MC and the 

LOCAL OSC 25-50 MC units must be alined 

accurately to the specific frequency or channel 

to be used for reception. If the alinement of 
these last two units is not correct, the receiver 

will not be tuned to the desired channel. Be 

sure to determine the operating frequency of 

the units beforehand, and remember that the 

RF AMPL 25-50 MC and LOCAL OSC 25-50 

MC units have to be matched (in alinement) to 

give the desired results. Refer to paragraphs 
17 and 91 for alinement of these units. 

37. Troubleshooting by Use of Equipment 
Performance Checklist 

a. General. The equipment performance 

checklist will help the operator to locate trouble 
in the equipment. The list gives the item to be 
checked, the conditions under which the item 

is checked, the normal indications and toler- 

ances of correct operation, and the corrective 
measures the operator can take. To use this 
list, follow the items in numerical sequence. 

b. Action or Condition. For some items, the 

information given in the action or condition 

column consists of various switch and control 

settings under which the item is to be checked. 

For other items, it represents an action that 
must be taken to check the normal indications 

given in the normal indications column. 

c. Normal Indications. The normal indica- 

tions listed include the visible and audible signs 

that the operator should perceive when he 
checks the items. If the indications are not 

normal, the operator should apply the recom- 
mended corrective measures. 

d. Corrective Measures. The corrective 

measures listed are those the operator can 
make without turning in the equipment for 
repairs. If the recommended corrective meas- 
ures do not yield results, higher echelon 

maintenance is necessary (pars. 64-105). 
However, if the situation requires that com- 

munication be maintained and if the set is not 

completely inoperative, the operator must 
maintain the set in operation as long as pos- 
sible. 
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38. Equipment Performance Checklist 

Action or condition Normal indications 

Power supply connector 

P251 (on receiver) 

properly connected to 

its mating connector in 

the power supply. 

Plug-in unit connectors 

properly connected. Be 

sure plug-in units are 
inserted properly in 

their respective com- 

purtments. Ccver 

should be installed cor- 

rectly and latched. 

Receiver main connector 
P252 properly engaging 

its mating connector in 

SQUELCH control in ex- 

treme clockwise posi- 

tion so that squelch 

disabling switch is in 

the OFF pusition. 

VOLUME control in the 

extreme counterclock- 

wise position so that 

power switch is in the 

OFF position. 

Advance control clock- 

wise 2 or 3 positions. 

en Item 

1 | Power supply connector. 

Plug-in unit connectors. 

te 
am 
oe) 
H 
< ‘ ! 
ce 3 | Receiver main connector. 
< 

AY 
ica) 
font the case. 

Pai 4 | SQUELCH control............ 

5 | VOLUME control.............. 

6 | VOLUME control.............. 

HH 
on 
< 

H 
ND 
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POWER indicator lamp 

lights; rushing noise or 

signal is heard in 

speaker. 

Corrective measures 

Check power supply fuse. 

Check power supply con- 

nector P251. 

Check receiver main con- 
nector P252. 

Check receiver plug-in 

units by substitution 

(par. 36). If this test — 

reveals a defective plug- 

in unit, tag it as such 

and replace it. 



PERFORMANCE 

EQUIPMENT 

Item 
No. 

38. Equipment Performance 

Item 

Checklist (Continued) 

Action or condition Normal indications Corrective measures 

7 | VOLUME control.............. 

SQUELCH control........... 

STOP 

9 | SQUELCH control... 

10 VOLUME control 

Turn to extreme clock- 

wise position. 

With no signal and only 

noise coming through 

the loudspeaker, turn 

this control to its max- 

imum counterclockwise 

position and then 

slowly clockwise until 

the rushing noise stops. 

Turn counterclockwise 

until rushing noise is 

heard again. 

Turn fully clockwise sc 

that squelch disable 

switch is in the OFF 

position. 

Turn fully counterclock- 

wise so that the power 

switch is in ‘the, OFF 

position. 

Rushing noise or signal is 

heard at maximum 

volume. 

The rushing noise is qui- 

eted. If possible, turn 

on a transmitter tuned 

to the receiver fre- 

quency. This trans- 

mitter signal should ke 

audible in the loud- 

speaker when modu- 

lated (speech). 

The receiver is now un- 

squelched. 

Rushing noise or signal 

continues. 

POWER indicator lamp 

goes out. No noise or 

signal is heard in the 
loudspeaker. 

If the volume of the noise 

is low or the signal is low 

and/or distorted, check 

the plug-in units by sub- 

stitution (par. 36). 

If the squelch control is 

inoperative, check by 

substituting another 

audio and squelch plug- 

in unit (par. 36). 

If the receiver fails to un- 

squelch, or if it squelches 

and unsquelches in an 

uncontrolled manner, 

check by substitution of 

the audio and squelch 

plug-in unit (par. 36). 

Check SQUELCH control. 

See radio set instruction 

book. 

Check for shorted power 

switch or incorrect radio 

set connections. See 

radio set instruction 

book. 
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CHAPTER 4 

THEORY 

39. General 

a. Radio Receiver R-257/U is a crystal- 

controlled, fixed-frequency, double-conversion, 

superheterodyne f-m receiver. It is designed 

to operate on a fixed frequency within the 25- 

to 50-me band. There are four different 
power supplies which can power this receiver ; 
the selection of a power supply depends on the 
power source available and the radio set of 

which the receiver is a component part. 
b. The receiver is not a complete receiving 

system, as it has no controls or power supply. 
To maintain continuity and completeness of 

explanation, a 115- or 230-volt power supply 
(Power Supply PP-846/U) and a case (Elec- 

trical Equipment Cabinet CY-1150/U) that 

contains the necessary controls for the opera- 
tion of the receiver are referred to in this 

manual. When Radio Receiver R-257/U is 

used with these components, it forms Radio 

Set AN/FRR—44 which is described in an in- 
struction book. 

c. The receiver has six plug-in units which 
are marked: 

(1) RF AMPL 25-50 MC. 

(2) LOCAL OSC 25-50 MC. 

(3) 1ST IF-7.8 MG. 
(4) 2ND IF DISCR. 

(5) AUDIO & SQUELCH. 

(6) RELAY (optional use). 

d. The unique feature of plug-in units neces- 

sitates the use of numerous plugs, jacks, and 

connectors. A thorough familiarity and under- 

derstanding of these plugs, jacks, and connec- 

tors will simplify the work of the technician. 

40. Block Diagram 
(fig. 18) 

a. The signal path through the receiver is 

shown in the block diagram of figure 18. An 

f-m signal from the antenna is amplified by 
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first and second r-f amplifiers V201 and V202. 
The selectivity of the two r-f amplifiers also 
improves the image and i-f (intermediate-fre- 

quency) rejection ratios. The amplified signal 

is coupled to first mixer V203 together with a 

signal from the LOCAL OSC 25-50 MC plug-in 

unit (containing V231, V232, and V233) which 

is 7.8 me higher in frequency than the incom- 

ing r-f signal. Sum and difference frequencies 

result, but only the difference frequency (7.8 

mc) is passed by the following stage. This 

stage, 7.8-mc i-f amplifier V51, amplifies the 

7.8-me f-m signal and couples it to second 
mixer V52. Two frequencies are mixed to- 

gether which produce sum and difference fre- 
quencies: 7.8 mc from 17.8-mc i-f amplifier 
V51, and 7.345 mc from crystal-controlled 

second h-f oscillator V53. The difference 

(beat) frequency is 455 ke (kilocycles). This 

455-ke signal is fed through selectivity filter 

Z251 which is tuned to the second i-f fre- 

quency of 455 kc. This signal then is ampli- 
fied by five 455-ke i-f amplifier stages (tubes 

V81 through V85). The output of tube V85 

passes through two limiter stages (V86 and 

V87) which maintain a constant amplitude 
voltage output to the discriminator even 

though the signal from the antenna may fluctu- 

ate due to noise or fading. The discriminator 

stage changes the f-m signal into an audio 
voltage which is amplified by first audio ampli- 

fier V121 and audio power amplifier V122 to 

a level sufficient to operate a speaker or hand- 

set. 

b. Audio output from the discriminator also 
is fed to a squelch circuit. Noise amplifier 

V123 amplifies receiver noise and couples this 
signal to squelch tube V124, which controls the 

operation of the audio amplifiers (V121 and 

V122) by biasing their control grids to cut 

off when no signal is being received. A 
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SQUELCH control and a squelch disabling 

switch are provided in the various radio set 
control units. The squelch clamp tube (V125) 

reinforces the action of the squelch tube 

(V124). 

c. A RELAY plug-in unit (the use of which 

is optional) contains a relay that is controlled 

by audio power amplifier V122. This relay 
can be used to operate external circuits such 
as call signals, or it can be used to control a 

transmitter in a retransmission installation. 

d. Strong signals produce a negative voltage 

at the grid of the fifth 455-ke i-f amplifier 

(V85). A portion of this negative voltage is 

used as an age (automatic gain control) source. 

The gain of the two r-f amplifiers (V201 and 

V202) is controlled by this age voltage. The 

age voltage varies with the strength of the 

input signal to the receiver. As the input sig- 
nal strength increases, this age voltage in- 

creases and lowers the gain of the two r-f 

amplifiers. 

41. First R-f Amplifier 
(fig. 19) 

a. The first and second r-f amplifiers amplify 
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Radio Recewer R-257/U, block diagram. 

the f-m signal that comes from the antenna. 

No operational tuning of these amplifiers is 
provided other than the normal alinement 

(par. 91). 

b. The first r-f amplifier (V201) uses a sub- 

miniature type 5840 tube, isolated from stray 

r-f by inclosure in a metal shield. This tube 

has an indirectly heated cathode. The heater 

requires 6.3 volts a-c or d-c. The signal is fed 

into the grid circuit by means of a coaxial cable 

at connector P201. The tuned circuit, Z201, 

consists of coil L201 in parallel with the series 
combination of capacitors C202 and C203. 

The impedance of the coaxial cable is matched 
by tapping down across a portion of the tuned 
circuit (connecting to the junction of C202 and 

C208). Resistor R201 is the d-c antenna 

ground return. Resistor R202 is the grid-leak 

resistor. Capacitor C204 couples the r-f signal 
from tuned circuit Z201 to the control grid of 

tube V201. Capacitor C208 and L202 form 
the plate tuned circuit of V201 for frequencies 
from 35 to50 me. Capacitor C211 couples the 
signal from tuned circuit Z202 to tuned circuit 

Z203. Capacitor C210 is connected in parallel 
with C211 when wire jumpers are connected 
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across TB202 and TB203. This provides in- 
creased coupling for operation at 25 to 35 me. 
Capacitors C201 and C207 are connected across 
the grid and plate tuned circuits, respectively, 

when wire jumpers are connected across the 
terminals of terminal boards TB201 and 

TB202, as shown in figure 19. These circuits 

are then tunable over a range from 25 to 35 

mc. When the jumpers are not used, these 

circuits are tunable over a range from 35 to 50 

me. Terminal boards TB201 and TB202 are 

shown in figures 16, 19, 61 and 77. 

c. Capacitor C205 decouples the grid circuit 
from any r-f picked up in the age. Resistor 
R203 and capacitor C209 decouple the plate 
and screen circuits of V201 from the B+ sup- 

ply. Capacitor C206 is the only bypassing 

required to protect the tube heater from stray 

r-f signals. 

d. An age voltage is fed through R202 to 

the control grid of V201. This age voltage 

biases the tube in proportion to the strength of 
the r-f signal being received and controls the 

gain of the tube. See paragraph 53 for an 

explanation of the agc circuit. 

42. Second R-f Amplifier 
(fig. 19) 

a. This stage is similar in function to the 

first r-f amplifier. No operational tuning of 

this amplifier is provided other than the nor- 
mal alinement (par. 91). 

b. The second r-f amplifier (V202) uses a 

subminiature type 1AD4 tube. R-f shielding 
is provided for the tube by a sprayed metallic 

coating on the outside of the glass envelope 

which is connected to the filament at pin 3 by a 
thin wire. This tube has a directly heated 

filament to which voltage is applied through 
filament chokes L204 and L205. These two 

chokes and r-f bypass capacitor C216 prevent 
stray r-f from getting into the filament circuit. 

The output from the first r-f amplifier is 
coupled to the grid of V202 through capacitor 
C214. Z203 and Z204 are the grid and plate 
tuned circuits, respectively. When C213 is con- 

nected across Z203 by a wire jumper on 
TB203 and when C217 is connected across 

Z204 by a wire jumper on TB204, these cir- 

cuits are tunable over the range from 25 to 

35 mc. When these jumpers are not used, 

Z203 and Z204 are tunable over the range from 
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35 to 50 mc. This amplified r-f signal is 
coupled to the grid circuit of first mixer stage 

V203 with coupling capacitor C221. Terminal 
boards TB203 and TB204 are shown in figures 

16, 19, 61, and 77. 

c. Capacitor C215 decouples the grid circuit 
from any r-f picked up in the age lead. The 
plate and screen circuits of tube V202 are 
decoupled from the B+ supply by a two-section 
filter comprised of R207 and C220, and R206 
and C218. Resistor R205 completes a voltage- 

dividing circuit between B+ and ground with 

resistors R206 and R207 to reduce the d-c 
voltage applied to the plate and screen of V202. 
Terminals M and N on P204 are jumped to- 
gether to complete the filament interlock cir- 
cuit. The complete filament interlock circuit 
is shown in figure 45. 

d. An age voltage is applied to the grid cir- 

cuit of tube V2 through grid resistor R204. 

See paragraph 53 for details of the age circuit. 

43. First Mixer 

(fig 20) 

a. A signal from the LOCAL OSC 25-50 

MC plug-in unit is fed through connector P202 
to the filament of tube V203. Coils L210 and 

L209 keep the filament above r-f ground poten- 
tial. Resistor R211 shunts L210. This broad- 
ens the frequency response of the filament cir- 

cuit and provides for a more constant local 
oscillator injection voltage at all frequencies. 

The injected signal from the LOCAL OSC 25-— 

50 MC plug-in unit is 7.8 me above the r-f 

signal coupled to the control grid of V203. 

These two signals beat together and produce a 

7.8-mc i-f signal at the plate circuit of tube 
V203. 

b. The first mixer stage (V203) uses a sub- 

miniature pentode type 1AD4 tube. The sig- 
nal from the second r-f amplifier is coupled 
to tuned circuit Z205 by capacitor C221. Ca- 
pacitor C224 is connected across Z205 by a 
wire jumper connected across the two termi- 

nals on TB205. This additional capacitance 
is required to tune the grid circuit from 25 to 

35 me. The grid of V203 is connected to tuned 

circuit Z205 at the junction of series-connected 

capacitors C222, C223, and C234. This mini- 
mizes capacitive loading of Z205 by the grid- 

to-cathode interelectrode capacitance of V203. 
Resistor R209 returns the control grid. to 



455892 O -58 ( Face p. 26) 

fant TO GRID CIRCUIT 
OF IST MIXER 

a< 
SIGNAL 
FROM ¢} 

ANTENNA 

NN --ee--— Orrr--— 

NOTES: 
|.UNLESS OTHERWISE SHOWN: 
ALL RESISTORS ARE IN OHMS 
ALL CAPACITORS ARE UUF. 

2.WHEN OPERATING RANGE IS 
FROM 25 TO 35 MC CONNECT 

C218 JUMPERS AS SHOWN. FROM 
Le 5000 35 TO50 MC NO JUMPERS USED. 

TM 5071-14 



across TB202 and TB203. This provides in- 
creased coupling for operation at 25 to 35 me. 
Capacitors C201 and C207 are connected across 
the grid and plate tuned circuits, respectively, 

when wire jumpers are connected across the 
terminals of terminal boards TB201 and 

TB202, as shown in figure 19. These circuits 

are then tunable over a range from 25 to 35 

me. When the jumpers are not used, these 

circuits are tunable over a range from 35 to 50 

me. Terminal boards TB201 and TB202 are 

shown in figures 16, 19, 61 and 77. 

c. Capacitor C205 decouples the grid circuit 

from any r-f picked up in the age. Resistor 
R203 and capacitor C209 decouple the plate 
and screen circuits of V201 from the B+ sup- 
ply. Capacitor C206 is the only bypassing 
required to protect the tube heater from stray 

r-f signals. 

d. An age voltage is fed through R202 to 

the control grid of V201. This age voltage 

biases the tube in proportion to the strength of 
the r-f signal being received and controls the 

gain of the tube. See paragraph 53 for an 

explanation of the age circuit. 

42. Second R-f Amplifier 
(fig. 19) 

a. This stage is similar in function to the 

first r-f amplifier. No operational tuning of 
this amplifier is provided other than the nor- 
mal alinement (par. 91). 

b. The second r-f amplifier (V202) uses a 
subminiature type 1AD4 tube. R-f shielding 

is provided for the tube by a sprayed metallic 

coating on the outside of the glass envelope 

which is connected to the filament at pin 3 by a 
thin wire. This tube has a directly heated 

filament to which voltage is applied through 

filament chokes L204 and L205. These two 

chokes and r-f bypass capacitor C216 prevent 
stray r-f from getting into the filament circuit. 

The output from the first r-f amplifier is 
coupled to the grid of V202 through capacitor 
C214. Z203 and Z204 are the grid and plate 
tuned circuits, respectively. When C213 is con- 
nected across Z203 by a wire jumper on 

TB203 and when C217 is connected across 

Z204 by a wire jumper on TB204, these cir- 

cuits are tunable over the range from 25 to 

35 mc. When these jumpers are not used, 

Z203 and Z204 are tunable over the range from 
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35 to 50 me. This amplified r-f signal is 
coupled to the grid circuit of first mixer stage 

V203 with coupling capacitor C221. Terminal 
boards TB203 and TB204 are shown in figures 

16, 19, 61, and 77. 

c. Capacitor C215 decouples the grid circuit 
from any r-f picked up in the age lead. The 

plate and screen circuits of tube V202 are 
decoupled from the B+ supply by a two-section 
filter comprised of R207 and C220, and R206 
and C218. Resistor R205 completes a voltage- 

dividing circuit between B+ and ground with 

resistors R206 and R207 to reduce the d-c 
voltage applied to the plate and screen of V202. 
Terminals M and N on P204 are jumped to- 
gether to complete the filament interlock cir- 
cuit. The complete filament interlock circuit 
is Shown in figure 45. 

d. An age voltage is applied to the grid cir- 
cuit of tube V2 through grid resistor R204. 

See paragraph 53 for details of the age circuit. 

43. First Mixer 

(fig 20) 

a. A signal from the LOCAL OSC 25-50 

MC plug-in unit is fed through connector P202 

to the filament of tube V208. Coils L210 and 

L209 keep the filament above r-f ground poten- 
tial. Resistor R211 shunts L210. This broad- 

ens the frequency response of the filament cir- 
cuit and provides for a more constant local 

oscillator injection voltage at all frequencies. 

The injected signal from the LOCAL OSC 25-— 

50 MC plug-in unit is 7.8 me above the r-f 

signal coupled to the control grid of V203. 

These two signals beat together and produce a 

7.8-mc i-f signal at the plate circuit of tube 
V203. 

b. The first mixer stage (V203) uses a sub- 

miniature pentode type 1AD4 tube. The sig- 
nal from the second r-f amplifier is coupled 
to tuned circuit Z205 by capacitor C221. Ca- 
pacitor C224 is connected across Z205 by a 
wire jumper connected across the two termi- 

nals on TB205. This additional capacitance 
is required to tune the grid circuit from 25 to 

35 me. The grid of V203 is connected to tuned 

circuit Z205 at the junction of series-connected 

capacitors C222, C223, and C234. This mini- 

mizes capacitive loading of Z205 by the grid- 

to-cathode interelectrode capacitance of V203. 
Resistor R209 returns the control grid to 



455892 O -58 (Face p, 26) 

IST R-F AMPL 2D R-F AMPL 

V 201 C24 v202 

C204 Sete f mi 
24 

SEE NOTE 2 | TB 201 Cool SEENOTE2 TB202 TB 203 SEENOTE2 18204 | coo 
i8 15 

4-9 
[__» To Gro CIRCUIT 

OF IST MIXER 
3 

03 02 

Z 201 Hoke: aiid MESSE LO OA CaN) GN WCCO ce UNC FACE dea BAB TR NAOT Sd WIR Re | Race. RO : 

H ' ! ! 

P 201 | c203 \44 | AA 4 ve 
SIGNAL 2M Rea Sh ihe: ha 
FROM ri} prt it | 

ANTENNA on Te Ht 

' a i 11! 1 Pa 

L 201! 202} 1120 206! 
! ! \ - 

= 4 | 
Se 

NOTES: 
| UNLESS OTHERWISE SHOWN: 
ALL RESISTORS ARE IN OHMS 
ALL CAPACITORS ARE UUF 

C205 2.WHEN OPERATING RANGE |S 
1000 FROM 25 TO 35 MC CONNECT 

= C218 JUMPERS AS SHOWN. FROM 
TT 5000 35 TO50 MC NO JUMPERS USED. 

C220 

P204 

6.3 VOLTS AGC FILAMENT GROUND + 1.4V +145 V 

A-C OR D-C INTERLOCK 
JUMPER . TM 5071-14 

Figure 19. Radio Receiver R—257/U, first and second r-f amplifiers. 



in applied $e. eins iy 
oagh eid dimhetae Red, 

: details icra 

he LO Eat i 
B trou op 
we ¥203.. re k 

ve above rf # 
waite La 

liposise OF the § ame 
" roo 4 le a ) 

ve peg ate malta sa 

; fie che ieoaalepe nein epee pang ie 
eee Wo, ae a ity a beta. I atl 

i ae x es 1. a = 



ground. Resistor R208 and C233 decouple a 
d-c test point at the control grid of this tube. 
This test point, used for measuring grid bias 

voltage of V203, is located at the front of the 

receiver and is marked LO (local oscillator). 

Alinement and testing are accomplished at this 
test point. Tuned circuit Z206 tunes the plate 
circuit of the first mixer stage to 7.8 mc. This 

tuned circuit consists of coil L212 in parallel 
with C227, C231, and series-connected capaci- 
tors C228 and C229. Output from this stage 
is tied to connector P203 at the low-impedance 
junction of C228 and C229. Tapping down 
across the tuned circuit is done to match the 
coaxial cable impedance between adjacent plug- 
in units. 

IST MIXER 

Vv 203 

1AD4 

SEE NOTE 2 

TB 205 
SEE NOTE 3 

FILAMENT 

INTERLOCK 

TO TEST +1.4 

POINT VOLTS D-C 

c. The filament circuit is protected from stray 
r-f with choke coils L208 and L209 and capaci- 
tors C225, C232, and C226. The plate and 

screen grid are decoupled with a two-section 
filter consisting of R207, C220, R210, and C230. 

Terminals M and N on connector P204 are 

wired together as part of the receiver filament 

interlock circuitry. 

d. The 1AD4 subminiature tube used as the 

first mixer stage must be modified by breaking 

the thin wire connected between pin 3 and the 
sprayed metallic shield. Without this modifi- 
cation, the signal from the LOCAL OSC 25-50 

MC plug-in unit would be shorted to ground. 

Grounding of the tube shield is accomplished 
by a tube holddown spring. 

TO ZS! AND 
7.8MC -F AMPL 

SIGNAL FROM +145 GROUND 
LOCAL osc 
25-50 MC 

PLUG-IN UNIT NOTES: 

VOLTS D-C 

|, UNLESS OTHERWISE SHOWN: 

ALL RESISTORS ARE IN OHMS 
ALL CAPACITORS ARE IN UUF 
WHEN OPERATING RANGE IS 

FROM 25 TO 35 MC CONNECT 
JUMPER AS SHOWN. FROM 35 
TO SOMC NO JUMPER USED. 

. BREAK WIRE JUMPER FROM 

PIN 3 OF V203 TO TUBE SHIELD 
BEFORE INSTALLING TUBE. 
TUBE SHIELD GROUNDED AS 

SHOWN. 

Ld 

a 

TM 5071-38 
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44. LOCAL OSC 25—50 MC Plug-In Unit 
(fig. 21) 

The LOCAL OSC 25-50 MC plug-in unit con- 
sists of three stages. These stages are de- 

scribed in a through c below. 

a. First H-F Oscillator (V231). This stage 

uses a Shielded subminiature type 1AD4 tube. 
The oscillator is a third overtone crystal-con- 

trolled oscillator. Because of the stability in 

frequency required, the crystal (Crystal Unit 

CR-32/U) is contained in an oven (E231) that 

maintains a constant temperature of approxi- 
mately 75° C. (167° F.). . Crystal oven E231 

contains crystal Y231, heating element HR231, 

and thermostat S231. The heating element is 

operated from either 24 volts d-c or 6 volts a-c 
or d-c, depending on which receiver power sup- 
ply is used. R-f chokes L239 and L240 and 
capacitors C244A and C244B keep r-f voltages 
out of the low voltage circuits. Capacitor C251 

bypasses thermostat switch S231 to minimize 

arcing across the contacts of S231. Warping 
coil L231 (with stray capacity) is in series 

with the crystal. This slug-tuned coil affords 

a means of shifting the oscillator frequency 

slightly in order to tune the receiver accurately 

to the incoming signal frequency. Capacitor 

C248 keeps B+ voltage from the control grid 

of the oscillator. Capacitor C246 is connected 
across L231 by a jumper connection on TB232 

when the receiver is operated in the 25- to 35- 
me frequency range. This corresponds to an 
oscillator frequency range of 16.4 to 21.4 me. 

Coils L233 and L234 are connected across the 

crystal. At resonance, these coils with their 

stray capacity shunt the crystal with a rela- 

tively high impedance. Off resonance, these 

coils offer a low impedance shunted across the 
crystal. The coils prevent the crystal from 
oscillating at undesirable frequencies. Resis- 

tors R240 and R241 shunt L233 and L234 and 

broaden their band-pass characteristics. When 
the receiver is operated from 35 to 50 me, coil 

L234 is shorted out with a wire jumper. This 
corresponds to an oscillator frequency of 21.4 
to 28.9 mc. At these frequencies, L233 and its 

stray capacity furnish sufficient impedance to 
allow the crystal to oscillate. A test point is 
connected to the control grid of the oscillator 

through isolating resistor R231. The output 
of the oscillator is resistance coupled to fre- 
quency doubler stage V232 through C247. R-f 
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choke coils L235 and L236 and capacitors 
C236A and C237 keep r-f voltages out of the 

filament circuits. R232 is the oscillator grid- 

leak resistor. R233 is a screen grid voltage- 

dropping resistor, and C234A bypasses the 
screen grid for r-f frequencies. The plate load 

consists of R234 across which output from the 
oscillator is developed. C236B, R237, and C245 

decouple the plate circuit from the B+ supply. 
The oscillator tube is shielded by a sprayed 
metallic coating which is grounded through 

pin 3. 

b. Doubler Stage (V232). This stage uses a 

subminiature pentode type 5678 tube. It is an 
r-f amplifier whose plate circuit is slug-tuned 
(by means of L232) to the second harmonic of 

the oscillator frequency. At frequencies from 

25 to 385 mc, C249 is connected across L232 by 
a wire jumper on TB232. The output of this 
stage is coupled to the amplifier stage (V233) 
through C235. The control grid of the doubler 

stage is returned to ground through R235. ~ 

R242 and C250 form a decoupling filter for the 

plate and screen grid circuits. This tube is 

shielded by a sprayed metallic coating which is 

grounded through pin 3. 

c. Amplifier Stage (V233). This stage uses 

a subminiature type 1AD4 tube that amplifies 
the r-f signal delivered by the doubler stage. 

The signal frequency at the output of this stage 

is twice that of the oscillator frequency. A test 

point is provided which connects to the grid of 
this stage through isolating resistor R239. 

R236 returns the control grid to ground. Re- 

sistors R238 and R237 and capacitors C234B, 
C236B, and C245 comprise a plate and screen 
grid decoupling filter. The tuned circuit (Z233) 

is the plate load for the amplifier. Coil L237, 
with only tube and stray capacity, is slug-tuned 

from 42.8 to 57.8 me. Capacitor C238 is wired 

across L237 with a wire jumper when the | 
LOCAL OSC 25-50 MC plug-in unit is tuned 

from 32.8 to 42.8 mc. This jumper is used to 
allow the receiver to operate from 25 to 35 mc. 

The signal developed across Z233 is coupled to 

another tuned circuit, Z234, through capacitor 

C239. When jumpers are placed on TB232, 
C240 is connected in parallel with C239 to pro- 
vide increased coupling at the low end of the 
band (32.8 to 42.8 mc). Slug-tuned coil L238 

and series-connected capacitors C241 and C242 
tune the high end of the band. When C243 is 
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44. LOCAL OSC 25-50 MC Plug-In Unit 
(fig. 21) 

The LOCAL OSC 25-50 MC plug-in unit con- 

sists of three stages. These stages are de- 

scribed in a through c below. 

a. First H-F Oscillator (V231). This stage 

uses a shielded subminiature type 1AD4 tube. 
The oscillator is a third overtone crystal-con- 

trolled oscillator. Because of the stability in 

frequency required, the crystal (Crystal Unit 

CR-32/U) is contained in an oven (E231) that 

maintains a constant temperature of approxi- 

mately 75° C. (167° F.). Crystal oven E231 

contains crystal Y231, heating element HR231, 

and thermostat S231. The heating element is 

operated from either 24 volts d-c or 6 volts a-c 
or d-c, depending on which receiver power sup- 
ply is used. R-f chokes L239 and L240 and 
capacitors C244A and C244B keep r-f voltages 

out of the low voltage circuits. Capacitor C251 

bypasses thermostat switch S231 to minimize 

arcing across the contacts of 8231. Warping 
coil L231 (with stray capacity) is in series 

with the crystal. This slug-tuned coil affords 

a means of shifting the oscillator frequency 

slightly in order to tune the receiver accurately 

to the incoming signal frequency. Capacitor 

C248 keeps B+ voltage from the control grid 

of the oscillator. Capacitor C246 is connected 
across L231 by a jumper connection on TB232 
when the receiver is operated in the 25- to 35- 
me frequency range. This corresponds to an 

oscillator frequency range of 16.4 to 21.4 me. 

Coils L233 and L234 are connected across the 
crystal. At resonance, these coils with their 

stray capacity shunt the crystal with a rela- 

tively high impedance. Off resonance, these 

coils offer a low impedance shunted across the 
crystal. The coils prevent the crystal from 
oscillating at undesirable frequencies. Resis- 

tors R240 and R241 shunt L233 and L234 and 

broaden their band-pass characteristics. When 
the receiver is operated from 35 to 50 me, coil 

L234 is shorted out with a wire jumper. This 
corresponds to an oscillator frequency of 21.4 

to 28.9 mec. At these frequencies, L233 and its 

stray capacity furnish sufficient impedance to 
allow the crystal to oscillate. A test point is 
connected to the control grid of the oscillator 

through isolating resistor R231. The output 
of the oscillator is resistance coupled to fre- 
quency doubler stage V232 through C247. R-f 
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choke coils L235 and L236 and capacitors 
C236A and C237 keep r-f voltages out of the 
filament circuits. R232 is the oscillator grid- 

leak resistor. R233 is a screen grid voltage- 

dropping resistor, and C234A bypasses the 
screen grid for r-f frequencies. The plate load 
consists of R234 across which output from the 
oscillator is developed. C236B, R237, and C245 
decouple the plate circuit from the B+ supply. 

The oscillator tube is shielded by a sprayed 
metallic coating which is grounded through 

pin 3. 

b. Doubler Stage (V232). This stage uses a 

subminiature pentode type 5678 tube. It is an 
r-f amplifier whose plate circuit is slug-tuned 
(by means of L232) to the second harmonic of 

the oscillator frequency. At frequencies from 

25 to 35 mc, C249 is connected across L232 by 

a wire jumper on TB232. The output of this 
stage is coupled to the amplifier stage (V233) 
through C235. The control grid of the doubler 

stage is returned to ground through R235. ~ 

R242 and C250 form a decoupling filter for the 
plate and screen grid circuits. This. tube is 

shielded by a sprayed metallic coating which is 

grounded through pin 3. 

c. Amplifier Stage (V233). This stage uses 

a subminiature type 1AD4 tube that amplifies 
the r-f signal delivered by the doubler stage. 

The signal frequency at the output of this stage 

is twice that of the oscillator frequency. A test 

point is provided which connects to the grid of 
this stage through isolating resistor R239. 

R236 returns the control grid to ground. Re- 

sistors R238 and R237 and capacitors C234B, 
C236B, and C245 comprise a plate and screen 
grid decoupling filter. The tuned circuit (Z233) 

is the plate load for the amplifier. Coil L237, 
with only tube and stray capacity, is slug-tuned 

from 42.8 to 57.8 me. Capacitor C238 is wired 

across L237 with a wire jumper when the ' 
LOCAL OSC 25-50 MC plug-in unit is tuned 

from 32.8 to 42.8 mc. This jumper is used to 
allow the receiver to operate from 25 to 35 me. 

The signal developed across Z233 is coupled to 

another tuned circuit, Z234, through capacitor 

C239. When jumpers are placed on TB232, 
C240 is connected in parallel with C239 to pro- 
vide increased coupling at the low end of the 
band (32.8 to 42.8 mc). Slug-tuned coil L238 

and series-connected capacitors C241 and C242 
tune the high end of the band. When C243 is 
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Figure 21. Radio Receiver R-257/U, LOCAL OSC 25-50 MC plug-in unit. 
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connected across L238 by a wire jumper on 
TB232, the circuit is tuned to the low end of the 

band. L238 is tapped down at the junction of 

C241 and C242 to match the coaxial cable at 

plug P232. The signal produced by the LOCAL 

OSC 25-50 MC plug-in unit is conveyed through 

a coaxial cable to first mixer stage V203. The 

output frequency of the LOCAL OSC 25-50 MC 

plug-in unit is 7.8 mc above the r-f to which the 
receiver is tuned. This beats with the r-f sig- 

nal in the mixer to produce an i-f output of 7.8 
mc. Tube V233 is shielded from stray r-f 

and radiation by a sprayed metallic coating 

grounded to pin 3. 

45. 7.8-mc I-f Amplifier 
(fig. 22) 

The 7.8-mc i-f amplifier (V51) uses a sub- 
miniature type 5678 tube. This stage amplifies 
the signal from the mixer stage (V203). The 

grid circuit is tuned by Z51. The plate circuit 

is tuned by three tuned circuits, Z52, Z53, and 

Z54, that are coupled loosely through low-value 

capacitors C58 and C60. These three tuned 
circuits make this stage very selective. Resis- 

tors R54 and Rd8 and capacitors C55B, C75A, 

and C71 form a plate circuit decoupling filter. 
The filament circuit is isolated by r-f choke 

coils L56 and L57 and capacitors C70A and 
C70B. R53 is the screen voltage-dropping re- 
sistor and is bypassed by C55A. A test point 
connection to the grid of this stage is provided 

through the decoupling filter consisting of R52 

and C68. This test point terminates at the 
front panel of the receiver and is marked RF. 
Output from the amplifier is connected to the 
second mixer through coupling capacitor C62. 

R51 is the grid return to ground. Tube V5l1 

is shielded from stray r-f by a sprayed metallic 

coating which is grounded through a connection 

to pin 3. 

46. Second Mixer 
(fig. 23) 

a. A 7.8-mc signal and a 7.345-mc signal are 

applied to second mixer V52. This stage passes 
the difference frequency (455 kc) resulting 

from the beating of these two signals. Since 

the plate circuit is tuned to the difference fre- 
quency of 455 ke, all other frequencies are 
rejected. 

30 

b. This stage uses a subminiature type 5678 
tube which is shielded from stray r-f by a 

sprayed metallic coating. The grid of this 

stage receives a 7.8-mc signal from the 7.8-mc 

i-f amplifier (V51). R55 is the grid return 

to ground. The tuned circuit, Z55, contains 

a loading resistor (R57) which broadens the 

frequency response of the circuit to the desired 
width. The capacitors in this assembly have 
a negative temperature coefficient which com- 
pensates for frequency drift due to temperature 
changes. The 455-kc output signal from this 

stage is connected to plug P53 with a coaxial 

cable at the junction of C66 and C67. The 

signal from second h-f oscillator V53 is con- 

nected through C76 and C62 to the grid of the 

mixer. The value of C76 is very low (1.5 pyf 
(micromicrofarads) ) to isolate the second h-f 

oscillator (V53) from the i-f and mixer circuits. 

47. Second H-f Oscillator 
(fig.. 23) 

a. The second h-f oscillator (V53) develops 

a 7.345-mc signal that beats with the 7.8-mc 

signal at the grid of the second mixer stage 

to produce a 455-ke output at the plate of the 

mixer. 

b. The oscillator is a pentode crystal-con- 

trolled oscillator. R59 returns the control grid 

to ground and also develops the grid-leak bias. 

The tube filament is bypassed to ground by 

C70B. R-f coil L58 with its distributed ca- 

pacitance tunes the plate circuit to a frequency 

slightly higher than the crystal frequency of 

7.345 mc. This produces an inductive feed- 

back voltage from plate to grid in such a phase 

as to make the circuit regenerative. C73 

shunts the grid-to-plate capacitance of the tube 

and thus increases the positive feedback to the 

grid circuit required to sustain oscillation. 

Plate circuit decoupling is provided by resistors 

R58 and R60 and capacitors C71, C75A, and 

C75B. C76 couples the 7.345-mc signal to the 

grid circuit of the second mixer stage. V53 

is shielded by a sprayed metallic coating which 

connects to ground through pin 3. 

48. First 455-kc I-F Amplifier 
(fig. 24) 

The first 455-ke i-f amplifier (V81) uses a 

shielded subminiature type 5678 tube. This 

stage is a resistance coupled amplifier with R84 
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as the plate load resistance. The selectivity 

of the 455-ke stages is increased by i-f selec- 

tivity filter Z251 (fig. 79). This filter is fas- 

tened permanently to the receiver base and is 
connected with coaxial cables and connectors 

between second mixer V52 and first 455-kc i-f 

amplifier V81 (fig. 79). The filter is designed to 

attenuate appreciably those frequencies which 

are more than 15 ke above or below 455 kc. 

The unit is sealed and consists of a network 

of coils and capacitors. Signal input to the 

first 455-ke amplifier is through plug P81. A 
test point connection to the grid of this stage 

through decoupling resistor R81 can be used 

to measure the grid bias. It is located.on the 
front panel of the receiver and is marked 1ST 

IF. C81A is. an r-f bypass which forms a de- 

30 455-KC |-F AMPL 
ve3 
5678 24 

/ 
4 ‘ 

NCA, FROM C84 OUTPUT 
O 455-K bs OF 2D 455-KC 

1-F AMPL 

TO PLATE AND 
SCREEN CKTS 
OF V8I, V82,V85, 
V86, AND V87. 

FILAMENT INTERLOCK +1.4V 
JUMPER 

Figure 25. 

coupling filter together with R81. R82 returns 

the grid to ground. Filament voltage is sup- 
plied through r-f filament filter FL82. Output 

to second 455-ke i-f amplifier V82 is coupled 

through C82. B-+ decoupling is accomplished 

with resistors R89, R92, R100, and R105 and 

capacitors C83, C86, C89B, C101A, and C101B. 

B+ voltage is applied through this filter to the 

plates and screens of the five 455-ke i-f ampli- 
fiers (V81 through V85) and the two limiter 

stages (V&86 and V87). R88 is the screen grid 

voltage-dropping resistor for the first and sec- 

ond 455-kc i-f amplifiers (V81 and V82). 

C81B is an r-f bypass for both screen grids. 

4TH 455-KC | -F AMPL 
v84 
5678 47 

49. Second 455-kc I-F Amplifier 

(fig. 24) 

This stage is similar to the first 455-kc i-f 

amplifier. Resistor R85 is the grid return and 

resistor R86 is the plate load resistor. The 

output voltage is applied to the third 455-ke 

i-f amplifier through capacitor C84. 

50. Third 455-ke I-F Amplifier 

(fig. 25) 

This stage is a shielded subminiature type 

5678 tube. A tuned circuit, Z81, in the plate 

circuit is tuned to 455 ke. Z81 consists of L81 

and C87 which are loaded by R110 to broaden 

the frequency response. Input to the grid is 

cso 
STH 455-KC I-F AMPL 

vss 

ane er 
Cloi_ {pl ces fA Icio 

i apaur [P= LO1UF| 

NOTE: 
UNLESS OTHERWISE SHOWN: 
ALL RESISTORS ARE IN OHMS, 
ALL CAPACITORS ARE IN UUF 

F 

+145V TM 5071-556 AGC 
OUTPUT 

Radio Receiver R-257/U, third and fourth 455-ke i-f amplifiers. 

supplied through C84 from the previous stage. 

Output to fourth i-f amplifier V84 is applied 

through C88.. Filament voltage is applied 

through r-f filament filter FL82. Plate cir- 

cuit decoupling is provided by the network of 
resistors R92; R100, and R105 and capacitors 

C89B, C101A, and C101B. 

51. Fourth 455-kc I-F Amplifier 

(fig. 25) 

The fourth 455-ke i-f amplifier V84 uses a 

shielded subminiature type 5678 tube. This 

stage is a resistance coupled amplifier. R93 
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Figure 26. 

is the grid resistor, R94 is the screen voltage- 

dropping resistor, and R95 is the plate load 

resistor. The filament circuit is filtered by 

passing the filament current through filter 

FL82. Plate circuit decoupling is provided by 

resistors R100 and R105, and capacitors C89B, 

C101A, and C101B. C89A bypasses the screen 
grid to ground. Output from this stage is 

coupled to the fifth 455-ke i-f amplifier through 

C90. C85, R88, and R111 are part of the age 

circuit and are described in paragraph 53. 

52. Fifth 455-ke I-F Amplifier 
(fig. 26) 

The fifth 455-ke i-f amplifier (V85) uses a 

shielded subminiature type 5678 tube. This 

stage is similar to the other resistance coupled 

455-ke i-f amplifiers except that the grid-leak 

bias of this stage is used as an age voltage (par. 

53). R96 is the grid-leak resistor. A _ test 

point connection to the control grid is provided 

through isolating resistor R99. This test point 
(marked 2ND IF) terminates at the front 

panel of the receiver and is bypassed for the 

i-f by C92. R94 is the screen voltage-dropping 
resistor, and C89A is the screen bypass. R97 
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UNLESS OTHERWISE SHOWN; —- 
ALL CAPACITORS ARE IN UUF, 

+145V ALL RESISTORS ARE IN OHMS. 

- TM 5092-561 

Radio Receiver R-257/U, fifth 455-ke i-f amplifier. 

is the plate load resistance, across which the 

output voltage is developed. Resistors R100 
and R105 and capacitors C89B, C101A, and 

C101B form a plate circuit decoupling filter. 
Filament current is filtered through filter FL82. 

See paragraph 53 for a description of C85, 

R88, and R111. Output is coupled to the con- 

trol grid of first limiter V86 through C91. 

53. Age Circuit 
(fig. 27) 

The age circuit controls ‘the gain of the two 

r-f amplifiers. A negative bias voltage, ob- 

tained from the grid-leak bias of the fifth 

455-ke i-f amplifier, is used to increase the 

negative bias of the r-f amplifiers and reduce. 

their gain, The grid-leak bias of the fifth 

455-ke i-f amplifier varies with the strength 

of the signal applied. Therefore, stronger ap- 

plied signals produce a greater negative bias 

at the grid of this tube. This increased nega- 

tive bias reduces the gain of the two r-f ampli- 

fiers. This prevents overloading of the r-f 

amplifiers. The age circuit reduces the differ- 

ence in gain among different units of Radio 

Receiver R-257/U and among replacement 

tubes in any one receiver. 
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Figure 27. 

a. The negative grid-leak bias of the fifth 

455-ke i-f amplifier (V85) is developed across 

grid-leak resistor R96. The voltage at the 

junction of R96 and R111 has a value of ap- 

proximately —5 volts. This negative voltage 

is too large to apply to the grids of the r-f 

amplifiers. Therefore, a voltage divider is set 

up between the screen grid of V85, which is 

at a potential of about +80 volts, and the con- 
trol grid, which is at about —5 volts with 

respect to ground. This voltage divider, con- 

sisting of R88 and R111, produces a small 

negative voltage (much smaller than 5 volts) 

at the junction of R111 and R88. This volt- 

age is the agc voltage that is applied to the 

r-f amplifiers. 

b. When the strength of the input signal to 

the receiver changes, the grid-leak bias of V85 

changes. Practically the same change in volt- 

age occurs at the junction of R111 and R88. 

(If an ordinary circuit were used (making use 

of a potentiometer for R96) to reduce the agc 

voltage applied to the r-f amplifiers, only a 

small portion of the change in grid-leak bias 

across R96 would occur in the age voltage. 

This would result in weaker age action). The 

voltage at this junction is applied through a 

decoupling filter (C85, R254, and C252) to the 

grid circuits of the r-f amplifiers to control 

their gain. C205 and R202, and C215 and 

R204 are additional decoupling filters that pre- 

“a \ 
(— 

5 4 

TO TEST POI U \ } EST POINTONTB253.L moe A 4) 

3 

+145V 

5TH 455-KCI-F AMPL. 

5678 

J260 P82 |MEG 

\ 
R96 Als UF l0OK 5 
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Radio Receiwer R-257/U, age cireutt. 

vent any r-f picked up in the wiring from being 

applied to the grids of the r-f amplifiers. 

c. A test point marked 2ND IF is connected 

through decoupling filter C92 and R99 to the 

grid of V85. This test point is on the front 
panel of the receiver. 

54. First Limiter 

(fig. 28) 

a. The function of the first limiter stage 

(V86) is to reduce or eliminate large signal 
amplitude variations which may be present in 

the output from the fifth 455-ke i-f amplifier. 

Strong signals produce a large grid-leak bias 

at the grid of V86 and operate the tube near 

cutoff. This clips the negative half-cycles of 

grid voltage. The positive half-cycles operate 

the tube at its plate current saturation point. 

Thus, both halves of a strong signal are clipped 

and the a-c output of this tube has almost a 

constant amplitude. 

b. Filament current is filtered by filament 

filter FL82. Grid bias is developed across grid- 

leak resistor R98. Resistors R103, R104, and 

R105 and their bypass capacitors C93, C89B, 

C101B, and C102 decouple the plate circuit 

from the B+ supply. Z82, the plate load, is 

resonant at 455 ke. The signal output is 

coupled to the second limiter through coupling 

capacitor C95. 
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55. Second Limiter 
(fig. 29) 

a. The second limiter (V87) uses a shielded 

subminiature pentode tube type 5678. Its 

function is similar to that of first limiter V86. 

It removes any amplitude variations in signal 

that were not completely eliminated by the first 

limiter stage. This limiting action occurs be- 

cause of a high negative grid-leak bias and 

low plate and screen voltages. When the con- 

trol grid swings into a negative cycle, the plate 
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Radio Recewer R-257/U, second limiter and discriminator. 

current cuts off, and when the grid swings 

positive, plate current saturation results. This 

limits the positive and negative peaks of out- 

put voltage. 

b. Output from the first limiter (V86) is 

applied to the grid of the second limiter. A 
high grid-leak bias is developed across grid- 

leak resistor R102. A connection to the grid 

through isolating filter R101 and C96 is avail- 

able as a limiter grid bias test point. This test 

point is located on the 2ND IF DISCR plug-in 



chassis. Filament current is supplied through 

FL82. Screen and plate voltages are supplied 

from the B+ supply through a double pi-sec- 

tion filter consisting of C101B, R105, C89B, 

R104, and C102. The connection to the plate 

is through the primary circuit of T81. T81 

is the discriminator transformer assembly. 

Details of this circuit are described in para- 

graph 56. , 

56. Discriminator 
a. General. The discriminator is a modi- 

fied Foster-Seely circuit, consisting of trans- 

former assembly T81, two germanium diode 

rectifiers, CR81 and CR82 (stock No. 2Z3565— 

17), and associated resistors and capacitors. 

It converts the f-m output signal of second 

limiter V87 to an audio signal. The f-m signal 

from the second limiter has a center frequency 

of 455 ke and varies above and below this fre- 
quency at the rate of the audio signal by which 

it is modulated. The maximum deviation from 

the center frequency is +15 ke. The primary 
and secondary circuits of T81 are tuned to 455 

ke and have a band pass of +38 ke. This ex- 

cess width produces a flat response of both 

tuned circuits to signals with a frequency of 

Abo kes: 15 ke? 

b. Circuit Analysis (fig. 29). The input sig- 

nal to the discriminator is applied across the 

primary circuit of T81 and to the junction of 

C108 and C109 in the secondary circuit of T81. 

The voltage across L91 produces a current 

through L91 which induces a voltage across 

L92. The voltage across L92 is in phase with 

the voltage applied to the primary circuit 

(L91). (The induced voltage across the sec- 
ondary of a transformer is either in phase or 

180° out of phase with the primary voltage, 

depending on the relationship of the two coil 

windings.) The induced voltage across L92, 

E,, produces a current, I,, through the tuned 

secondary circuit (a series resonant circuit). 

This current is in phase with the induced volt- 

age across L92 at the center frequency (455 

ke), lags the induced voltage at frequencies 

above the center frequency, and leads the in- 
duced voltage at frequencies below the center 

frequency. Since the induced voltage across 

L92 is in phase with the primary voltage, the 

current in the secondary circuit has the same 

phase relationship to the primary voltage as 

it does to the induced secondary voltage. 

c. I-F Voltage at CR81 and CR82 (figs. 29 

and 30). The i-f voltage at CR81 is equal to 

the vector sum of two voltages in-series. The 

first is the voltage applied directly to the junc- 

tion of C108 and C109: The second is the volt- 

age developed across C108 by the current, I,, 

flowing through this capacitor. Similarly, the 

voltage at CR82 is equal to the vector sum of 

the voltage applied to the junction of C108 

and C109 and the voltage developed across 

C109 by the current, I,, flowing through this 

capacitor. The voltage across a capacitor lags 

the current flowing through it by 90°. 

(1) At the center frequency, when the 

current, I,, is in phase with the ap- 

plied voltage, the voltage across C108 

lags the applied voltage, E, (voltage 

at the junction of C108 and C109), 
by 90°. The vector sum of the ap- 
plied voltage, E,, and the voltage 

across C108, E,, is shown on A, figure 

30, and is represented by the result- 

ant vector, Ecrs:. To obtain the 

voltage at CR82, it is necessary to 

add vectorially the voltage across 

C109, Ey», to the applied voltage, E,, 

in the opposite sense from that of 

C108. Therefore, on A, figure 30, E. 

is drawn straight up, and is 180° out 

of phase with E,. The resultant vec- 

tor Eors2, represents the voltage at 

CR82. Although both resultant volt- 

ages differ in phase, their magnitudes 

are equal. 

(2) When the applied voltage is above the 

center frequency, the current, I,, 

through the secondary circuit lags the 

applied voltage. In B, figure 30, E, 

is shown lagging I, by 90°, and E, 

is shown leading I, by 90°. In this 

case, it is apparent that the i-f volt- 

age at CR82 is greater than that at 

CR81. 

(3) When the applied voltage is below 

the center frequency, the current, I,, 

through the secondary circuit, leads 

the applied voltage, E,. In C, figure 

30, E, again is shown lagging I, by 

90°, and E, is shown leading I, by 

90°. In this case, it is apparent that 

the i-f voltage at CR81 is greater than 

that at CR82. 
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d. Output Voltage of Discriminator. The 

output of the discriminator is at terminal R 

of P82 (fig. 29). When there is no discrimi- 
nator output, this point is at a potential of 

approximately +1 volt. This is the potential 

across R109, obtained from the 1.4-volt fila- 

ment supply through voltage-dropping resistor 

R47. This low positive voltage provides a bias 

to CR82 and prevents low hum voltages from 

entering the discriminator circuit. Since the 

output of the discriminator is applied to first 

audio amplifier V121 and to noise amplifier 

V123 through coupling capacitors, this d-c volt- 

age has no effect on these stages. Only changes 

in the d-c discriminator output that occur at 

an audio rate are passed to these stages. 

(1) When the i-f signal applied to the 

discriminator is at the center fre- 

quency (455 kc), the voltages at CR&1 

and CR82 are equal, and equal d-c 

voltages are developed across R106 

and R107. These two voltages, which 

are connected through L92 and L93, 

are series opposing. Therefore, the 

d-c output of the discriminator re- 

mains unchanged. 

(2) When the i-f signal applied to the 

discriminator is above the center fre- 

quency, the voltage at CR82 exceeds 

that at CR81 and the d-c voltage 

across R107 exceeds that across R106. 

This causes the d-c output of the dis- 

criminator to drop. 

(8) When the i-f signal applied to the 

discriminator is below the center fre- 

quency, the voltage at CR81 exceeds 

that at CR&2 and the d-c output across 

R106 exceeds that across R107. This 
causes the d-c output of the discrimi- 

nator to rise. 

Figure 30. 
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(4) Since the frequency of the i-f signal 

varies at an audio rate, the d-c out- 

put of the discriminator varies at an 

audio rate. I-f voltages are bypassed 

to ground by i-f filter FL81. The d-c 

output of the discriminator at various 
frequencies is shown on figure 31. 

The two curves indicate the tolerance 

limits for a satisfactory discriminator. 

e. Miscellaneous. 93, located in the sec- 
ondary of T81, is adjustable for tuning the 

discriminator circuit to the i-f center frequen- 

cy. R112 and R113 are balancing resistors 

which equalize the forward resistance of the 

CR81 and CR82 circuits. R108 and C100 form 

a decoupling filter for the test point on the 
front of the receiver marked DISCR 5. A 

meter at this test point can be used to measure 

a fixed d-c output if a fixed frequency is applied 

to the receiver. 

57. First Audio Amplifier 
(fig. 32) 

The first audio amplifier (V121) uses a 

shielded subminiature type 5678 tube. This 

stage amplifies the audio output of the dis- 

criminator. Input is applied through a de- 
emphasis network which consists of R121, 

R124, C121, C122, and C124. The de-emphasis 
network attenuates the higher audio frequen- 

cies. The grid circuit is returned through 

R122 and R128 to the junction between R144 

and R145 in the squelch circuit (fig. 33). 

(Ground potential is at some point within 

R144.) R128 and C123 form a decoupling fil- 

ter between the squelch and first audio circuits. 
Bias is applied to both audio amplifiers from 

the junction of R144 and R145. (See par. 59 

for squelch circuit operation.) Output from 

Ecre2 Eo Ecree2 

Ey Ecrel 

B c 

TM 5092-564 

Radio Receiver R-257/U, discriminator vector diagrams. 



CT eetebeed TT 
Se ey a AH 

mPeanNGNEn "7 VAs 
CAEN 

WW 
oO 

S 
i 
re) 
> 

r +] 
— 
a 
{— 

3 -9 

-19 

22) 

-39 

SECC MO FO), 20 0 LO @lOmon Oullolkow 6 o 
re) G Se <Q Gy Foes Were TS all tein ee a Ee 
Ome MS eS pit op ti wy Oo IA) to 

FREQUENCY (KC) 
TM 5092-566 

Figure 31. Radio Receiver R-257/U, discriminator response curves. 

the first audio amplifier is coupled through 

C126 to a potentiometer (R127) that controls 

the voltage input to the audio power amplifier 
(V122). (C122 is an audio coupling capacitor. 

C123 and R124 decouple the grid from a-f 

(audio-frequency) voltages developed in the 

squelch circuit or in the wiring. R123 and 

R124 shunt the filament to reduce its current 

to the desired value. R-f filament choke coil 

L212 prevents r-f from getting into the fila- 

ment circuit. Resistor R125 and capacitor 

C125 are the screen dropping resistor and 

screen grid bypass capacitor. R126 is the plate 

load resistor across which the amplified audio 

output is developed. Inverse feedback from 

plate to grid is provided through C124. This 
capacitance offers a greater impedance to the 

lower audio frequencies than to the higher 

audio frequencies. Therefore, the high a-f 

feedback voltage is greater. This causes the 

h-f audio output of the amplifier to be attenu- 

ated much more than the 1-f (low-frequency) 

audio output. The h-f de-emphasis produced 

by the input circuit to the grid of this stage is 

increased by the action of this circuit. 

58. Audio Power Amplifier 
(fig. 32) 

The audio power amplifier (V122) uses a 
miniature type 6AK6 tube. This stage sup- 
plies audio power to the handset or to a loud- 
speaker in a control unit. The grid of this tube 
is connected to the movable contact of volume 

control R127 which has a slotted shaft for 

screwdriver adjustment. Adjustment of the 

control presets the audio output of the receiver. 
Output voltage is coupled through output match- 

ing transformer T121 to a speaker or handset. 

Capacitor C133 is connected across the primary 
of transformer T121 to bypass unwanted higher 

frequency audio signals. The grid return is 

through R127 and R128 to the junction of R144 

and R145 in the squelch circuit. (See par. 59 

for squelch circuit operation.) This grid re- 

turn point is grounded when the SQUELCH 
disable switch is in the OFF position. This 
allows the two audio amplifier stages to operate 

regardless of the action of the squelch circuit. 

Higher plate and screen voltages are supplied 

to this stage than to the previous stages to 

obtain a high audio power output. 
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Figure 32. Radio Receiver R-257/U, first audio and audio power amplifiers. 

59. Squelch Circuit 
(fig. 33) 

a. A squelch circuit is used for the purpose 
of silencing the rushing noise heard in an f-m 

receiver when a signal is not being received. 

The squelch circuit used in this receiver dis- 

ables the audio amplifier tubes, V121 and V122, 

by biasing these tubes beyond cutoff during no 

signal input periods. 

b. The audio output of the discriminator is 
applied to noise amplifier V123 through a high- 

pass filter consisting of C127 and R129, and 

C128 and R180. This two-section filter rejects 

audio frequencies (below 5,000 cps) but passes 

noise frequencies (5,000 to 15,000 cps). C129 

couples the noise signals to the grid of V123. 

When a signal is being received by the receiver, 

an age voltage is developed at the grid of the 

fifth 455-ke i-f amplifier (par. 53). This age 
voltage is fed back to the grids of the first and 

second r-f amplifiers and reduces their gain. 

The reduced gain of the r-f amplifiers keeps the 
noise voltage down to a point below that neces- 
sary to operate the squelch circuit and squelch 

the receiver. When no signal is received by 

the receiver, there is no age voltage and the r-f 

amplifiers operate at full gain. This increased 
amplification results in noise voltages large 

40 

circuit. 

enough to operate the squelch circuit and 
squelch the receiver. 

c. When the receiver is not squelched, there 

is a low positive voltage at the grid of V123. 

This voltage is obtained from a voltage divider 

consisting of R252 and R2408, in series with 

the 145-volt supply, and another voltage divider 
consisting of R136 and CR121, in parallel with 

R2408. CR121 (stock No. 2Z3565-17) offers a 

low resistance to electron flow in the direction 

from ground through it to R126. Therefore, 

the positive voltage across this rectifier is low. 

This low positive voltage is applied to the grid 

of V123 when no noise signal (or a very weak 
one) is applied. R2408, the SQUELCH control, 
may be varied (by panel control) to increase or 

decrease the value of this low positive voltage. 
The higher this positive voltage is, the greater 

will be the noise voltage required to squelch the 

receiver and the lower will be the signal voltage 

required to unsquelch the receiver. This con- 

trol, therefore, determines the squelch threshold 

. level. 

d. When no signal is being received by the 

receiver, noise voltages are amplified sufficiently 

by the two r-f amplifiers and the succeeding 
stages in the receiver to operate the squelch 

The noise voltage passes through the 
high-pass filter in the grid circuit of V123 and 



develops a negative grid-leak bias at the grid 

of this tube. The amplified noise output at the 
plate of this tube is fed back through C131 to 

the junction of R136 and R135 in the grid cir- 

cuit. CR121 shunt rectifies this a-c signal, 

offering very little resistance to the positive 
half-cycles of signal that are applied across it 
from C131 but offering a very high resistance 

to the negative half-cycles. This results in a 

rectified negative voltage across CR121 that 

increases the negative bias on the grid of V123. 

With a high negative bias on V123, the d-c 

plate current of this tube is reduced greatly and 
the d-c plate voltage rises sharply. 

e. Before the application of the noise signal 
to V123, V124 is biased to cutoff (through R147 

and R139) by the —40-volt supply. The sharp 
rise in voltage at the plate of V123 raises the 
voltage at the grid of V124 and this tube now 

conducts. Conduction of V124 causes a drop 

in its plate voltage because of the voltage drop 

through R142. 

f. A voltage divider exists between the plate 

of V124 (junction of R142 and R143) and the 

—40-volt supply. This divider (R143, R144, 
and R145) produces a very low negative volt- 

age (with respect to ground) at the junction 

of R144 and R145 when the receiver is not 

squelched. This voltage is applied to the grids 

of the two audio amplifiers, V121 and V122, 

and allows them to operate. However, the 
drop in plate voltage of V124 (e above) causes 

a drop in voltage at the junction of R144 and 

R145. This drop in voltage is sufficient to bias 
the two audio amplifiers beyond cutoff and all 

sound output from the receiver is squelched. 

g. A drop in voltage also is produced at the 
grid of squelch clamp tube V125. This tube 
(which normally was conducting) now is biased 

close to cutoff. Its d-c plate voltage rises and 

the voltage at the junction of R146 and R147 

rises. This rise in voltage is applied through 
R139 to the grid of V124 to reinforce the action 

of V123 in raising the grid bias of V124 and 

causing it to conduct. This action assures a 

sufficient drop in voltage at the plate of V124 
to squelch the two audio amplifiers. More posi- 
tive squelch action thus is provided by this 
stage. 

h. When a signal is received by the receiver, 

a considerable age voltage is developed at the 

grid of the fifth 455-ke i-f amplifier. The age 

voltage is fed back to the two r-f amplifiers and 

reduces their gain. Therefore, very little noise 

voltage is applied to the squelch circuit. The 
negative bias at the grid of V123 leaks off and 

the low positive voltage that was originally 

present before the application of the noise sig- 
nal again is applied to the grid of this tube. 
The plate current increases and the plate volt- 
age drops. The drop in plate voltage produces 
a drop in the grid voltage of V124 and the plate 

current of this tube again is cut off. This 

causes a rise in its plate voltage and a rise in 

the voltage at the junction of R144 and R145. 

The rise in voltage at this junction is applied 
to the grids of the two audio amplifiers and 
allows them to conduct and operate. The rise 
in voltage at the plate of V124 also produces a 
rise in voltage at the grid of V125 (squelch 

clamp tube). This increases the plate current 
of this tube and causes a drop in its plate volt- 
age. This drop in plate voltage produces 
(through R146 and R139) a further drop in 

the voltage at the grid of V124 and assures that 

‘this tube will remain cut off. 

i. A squelch disable switch (S2402) is con- 

nected between the junction of R145 and R144 

and ground. When the SQUELCH control is 

in its extreme clockwise position, this switch is 

closed. This action keeps the junction of R144 
and R145 at ground potential regardless of any 

action of the squelch circuit. Therefore, the 

audio amplifiers, which obtain their grid bias 

voltage from this point, cannot be cut off and 

the receiver will not be squelched. 

j. A muting circuit is provided through a 
connection from terminal T of P121. In some 

radio sets in which Radio Receiver R—257/U is 

used with an associated transmitter, it some- 

times is desired that the receiver be muted 

(silenced) while the transmitter is being oper- 

ated. To accomplish this, a +-90-volt potential 
is supplied to terminal T of P121 from the 
transmitter. This potential, applied through 
a voltage divider consisting of R148, R139, and 

R147, raises the voltage at the grid of V124 

and causes the tube to conduct. This produces 
a drop in voltage at the plate of V124 (and at 

the junction of R144 and R145) similar to the 

drop that occurs when squelch action (due to 
noise) takes place. The audio amplifiers, there- 
fore, are biased beyond cutoff and the receiver 

is muted (silenced). 
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60. Power Supplies 
(fig. 34) 

a. The power supply referred to in this man- 
ual is the 115- or 230-volt a-c Power Supply 
PP-846/U. This power supply is furnished 
with Radio Receiving Set AN/FRR-44. This 

and other power supplies which are used with 
Radio Receiver R—257/U are listed below: 

Power Supply PP-846/U (115- or 230-volt 

' a-c input). 
Power Supply PP-867/U (24-volt d-c 

input). 
Power Supply PP-—868/U (12-volt d-c 

input). 
Power Supply PP-869/U (6-volt d-c 

input). 
b. These four power supplies are interchange- 

able; the selection of a power supply depends 
on the power source available and the radio set 
being used. Plug P251 in the receiver base 

connects to the jack in the power supply. 
c. Power Supply PP-846/U is powered by 

a 115- or 230-volt a-c, 50- to 65-cycle power 
source. The power transformer has two pri- 
mary windings which are connected in parallel 

— 18300! _ 
[ “JUMPER q 

e 

NOTES: 

. ALL RESISTORS ARE IN OHMS. 
, JUMPERS SHOWN CONNECTED FOR 230-VOPERATION. FOR 

115-V OPERATION CONNECT JUMPERS BETWEEN TERMINALS 
115-2 AND 2; 115-1 AND 1, 

pee ee 

DETAIL ‘A 

(properly phased) for 115-volt a-c use, and in 

series (properly phased) for 230-volt a-c use. 

The 1.4-volt d-c filament power is rectified and 
regulated by three selenium rectifiers. The 

plate supply is rectified (full wave) by selenium 

rectifiers connected in a bridge circuit. The 

negative 40-volt d-c supply is rectified by a 
selenium rectifier connected for half-wave oper- 
ation. The two tubes in the receiver with 6.3- 

volt filaments are supplied by a 6.3-volt a-c 
winding on the power transformer. This wind- 
ing also supplies power to the heater in crystal 
oven £231. 

61. Relay Adaptation in Radio 

Receiver R—-257/U 

Radio Receiver R-257/U normally uses a 

470-ohm resistor, R253, as the cathode bias re- 

sistance of audio power amplifier V122. An 
alternate circuit is through relay K271, which 

is a 500-ohm coil. K271 is substituted for R253 

when the jumper is removed from terminals 9 

-and 10 of TB251 and connected across ter- 

minals 10 and 11 (fig. 36 and 77). This relay 
in Radio Receiver R-257/U can be used to con- 

+i60V D-C 

+150V D-C 

Ne +145V D-C 

+1.4V D-C 

CR3002 

6.3V A-C FIL 

6.3V A-C XTAL HEATER x 

SEE DETAIL A 
J3001 J3001 

TM SO7I-46 

Figure 34. Power Supply PP-846/U, schematic diagram. 
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TM 5092-545 

Figure 35. Radio Receiver R-257/U, schematic dia- 

gram of RELAY plug-in unit. 

trol a transmitter for retransmission, or it can 

be used as a signaling device to notify the 

operator when a signal is being received. The 

relay coil is bypassed for audio with a 25-pf 
(microfarad) capacitor (C271) in series with 

a 470-ohm resistor (R271) to provide the same 

amount of degeneration in the cathode circuit 

that R253 provides. This causes the audio out- 
put of the receiver to be approximately the 

NOTES: 

same with the relay unit as it is when R253 

is used for cathode bias. Relay K271 is ener- 

gized when audio power amplifier V122 draws 
more than 9 ma (milliamperes) of current. 

62. Receiver Base 
(fig. 37) 

a. General. The receiver base of Radio Re- 

ceiver R-257/U contains six connectors which 

accommodate the various plug-in units. It also 

contains selectivity filter Z251, filament filter 

Z252, main receiver connector P252, power sup- 

ply connector P251, eight test jacks which ter- 

minate at the front of the receiver, and two 

terminal boards. 

b. Plug P252. This plug provides a connec- 
tion from the receiver to the radio set case. 

Various voltages and signals are routed through 

this plug to the SQUELCH control, audio out- 

put, antenna input, squelch relay contacts, and 

power input to the power supply. 

c. Plug P251. This plug provides a connec- ~ 
tion from the power supply to the receiver. It 

mates with. each of the four power supplies that 
can be used with this receiver. A small handle 

on this plug aids connection and disconnection. 
d. Filters Z251 and Z252. The i-f selectivity 

filter, Z251, is connected between the second 

mixer (V52) and the first 455-ke i-f amplifier 

|. 1F THE COIL OF RELAY Ke7I IS 
USED, MOVE THE JUMPER TO 
TERMINALS 10 ANDII. 

2.WHEN USING POWER SUPPLY 
PP-846/U, CONNECT A JUMPER 

BETWEEN TERMINALS 7 AND8 
OF TERMINAL BOARD TB 251! 
ON RECEIVER BASE. 

ad 

SEE NOTE |. 

TM 5092-532 

Figure 36. Radio Receiver R-257/U, showing jumper connections on RELAY plug-in unit. 
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TM 5092-545 

Figure 35. Radio Receiver R-257/U, schematic dia- 

gram of RELAY plug-in unit. 

trol a transmitter for retransmission, or it can 

be used as a signaling device to notify the 

operator when a signal is being received. The 
relay coil is bypassed for audio with a 25-yf 

(microfarad) capacitor (C271) in series with 

a 470-ohm resistor (R271) to provide the same 
amount of degeneration in the cathode circuit 

that R253 provides. This causes the audio out- 
put of the receiver to be approximately the 

NOTES: 

same with the relay unit as it is when R253 

is used for cathode bias. Relay K271 is ener- 

gized when audio power amplifier V122 draws 
more than 9 ma (milliamperes) of current. 

62. Receiver Base 
(fig. 37) 

a. General. The receiver base of Radio Re- 

ceiver R-257/U contains six connectors which 

accommodate the various plug-in units. It also 

contains selectivity filter Z251, filament filter 

Z252, main receiver connector P252, power sup- 

ply connector P251, eight test jacks which ter- 

minate at the front of the receiver, and two 

terminal boards. 

b. Plug P252. This plug provides a connec- 
tion from the receiver to the radio set case. 

Various voltages and signals are routed through 

this plug to the SQUELCH control, audio out- 

put, antenna input, squelch relay contacts, and 

power input to the power supply. 
c. Plug P251. This plug provides a connec- 

tion from the power supply to the receiver. It 
mates with each of the four power supplies that 

can be used with this receiver. A small handle 

on this plug aids connection and disconnection. 
d. Filters Z251 and Z252. Thei-f selectivity 

filter, Z251, is connected between the second 

mixer (V52) and the first 455-kc i-f amplifier 

|. 1F THE COIL OF RELAY K271 IS 
USED, MOVE THE JUMPER TO 
TERMINALS IO AND II. 

2.WHEN USING POWER SUPPLY 
PP-846/U, CONNECT A JUMPER 

BETWEEN TERMINALS 7 AND8 
OF TERMINAL BOARD TB 25l 
ON RECEIVER BASE. 

TB25| 

SEE NOTE I. 

iN 

TM 5092-532 

Figure 36. Radio Receiver R-257/U, showing jumper connections on RELAY plug-in unit. 
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P252 
MAIN RECEIVER 
CONNECTOR 

NOTES: 
|. UNLESS OTHERWISE SHOWN 

ALL RESISTORS ARE IN OHMS, 
ALL CAPACITORS ARE IN UUF. 

2. ALL oie AND JACKS VIEWED FROM 
WIRE END. 

3. GNDI,GND 2, GND 3, AND GND 4 DENOTE 
SPECIFIC GROUND CONNECTIONS ON THE 
RECEIVER BASE. 

4. IF RELAY K27I IS TO BE USED, 
MOVE JUMPER FROM TERMINALS 
9 AND 10 TO 10 AND II. 

5. CONNECTOR NUMBERS IN PARENTHESIS ARE 
PLUGS ON THE PARTICULAR PLUG-IN UNITS. 

6. A JUMPER IS CONNECTED BETWEEN TERMINALS 
7AND8 OF T8251 WHEN POWER SUPPLY PP-846/U 
IS USED. 

tree ep 

LOW PASS FILTER 
Z252 

TM 5071-36 

Figure 37. Radio Receiver R-257/U, schematic diagram of receiver base. 
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(V81). Filament voltage is applied to the 1ST 

IF 7.8 MC plug-in unit through filament filter 

Z252. Both filters are wired into the receiver 

base. Selectivity filter Z251 is referred to in 

paragraph 48. Filament filter Z252 prevents 
stray r-f voltage from entering the filaments of 

V51, V52, and V53. 

e. Terminal Boards TB251 and TB252. These 

terminal boards mount four resistors and one 

capacitor. A jumper change involving RELAY 

plug-in unit adaptation is made on TB251 (par. 

61). Resistor R254 and capacitor C252 (on 

TB252) are part of the agc decoupling network. 

Resistor R251 (on TB251) shunts and limits 

the 1.4-volt filament voltage. Resistor R252 

(on TB251) is in series with the SQUELCH 

control (in the control unit), and resistor R253 

(on TB251) is the cathode bias resistor for 

audio power amplifier V122. 

63. Electrical Equipment Cabinet 

CY-1150/U 
(fig. 38) 

a. This case is a compact unit, containing a 
typical control circuit and a loudspeaker for 
operation of Radio Receiver R-257/U. The 
complete assembly is Radio Set AN/FRR-44. 

This particular case (figs. 3 and 14) houses the 

receiver and power supply. 

R2401 
10 

R2403 
c 33 

ANTENNA 

i} R2405 

© 5} 4 3 68 

S240! 6 0 < 
(9) v2402 ° of 

$2401 io te ale asa 
GRD 8 7 

() P2401 “ ail cr JR s 
f 6 ,12,0R 24v D-cl J c ote 

A-C COMMON] o ie: 
A 8 

230V A-C 
115V A-C 

---0 SQUELCH ayes f° 
SPARES 4 

----0 

TB240! 

( ~\ 

Y, 

b. A blastproof loudspeaker, LS2401, located 
at the front of the case, is used to convert the 

audio output voltage into audible sounds. VOL- 

UME control 82401A is a wafer switch wired 

with resistors R2401 through R2406 and oper- 

ates as a four-position attenuator control. 
Maximum volume is obtained when this control 

is fully clockwise. In the extreme counter- 

clockwise position, switch S2401B (ganged to 

S2401A) breaks the power circuit of the radio 
set. POWER indicator lamp I 2401 lights 
when the power is turned on. Resistor R2407 
limits current through this lamp to the desired 
value. 

ce. SQUELCH control R2408 and squelch dis- 

able switch $2402 connect to the AUDIO & 

SQUELCH plug-in unit through connector 

J2401 and P252 (main receiver connector). 

When 82402 is closed, the audio grid circuits 

are grounded through this switch and the 

squelch circuit is disabled. 

d. Connector J2401 mates with the main re- 

ceiver connector P252 in the receiver. Ter- 

‘ minal board TB2401 is located at the rear of 

Electrical Equipment Cabinet CY-1150/U and 
is used as junction points for power and the 

squelch relay contacts. The antenna is con- 

nected to the radio set through coaxial connec- 

tors J2402, P2401, and A 2 on J2401. 

R2404 
10 

R2406 
10 LS2401 

Cc) 

i 
oy, 

NOTES 

12401 | UNLESS OTHERWISE SHOWN, 
RESISTORS ARE IN OHMS 

“EF 2. SWITCH S240! VIEWED FROM 
END OPPOSITE KNOB. 

3 COAXIAL ANTENNA CONNECTS 
TO J2402 r2407 —«(BQUELCH os 

10 3 a 4 CONNECTOR J2401 CONNECTS WITH 
S P252 IN THE RCVR BASE 

~~ 52402__ 5 SPARE RELAY CONTACTS LOCATED 
: IN THE RCVR RELAY PLUG-IN UNIT 

e e I B 

R2408 
500K 6 $2401 SHOWN IN[OFFJPOSITION 

e es O 

TO P252 
TM 5071-546 

Figure 38. Electrical Equipment Cabinet CY-1150/U, control circuit. 
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CHAPTER 5 

FIELD MAINTENANCE INSTRUCTIONS 

Section I. 

Warning: When an external voltage is ap- 
plied to the receiver, there is a possibility of 
electrical shock if contact is made with certain 

terminals or wires in the set. When used with 
Power Supply PP-846/U, the main receiver 
connector P252 and the power supply connector 

P251 have as much as 2380 volts a-c on their 
terminals. The d-c power supplies have volt- 
ages as high as 150 volts d-c. 

64. Troubleshooting Procedures 

The first step in servicing a defective radio 
set is to sectionalize the fault. Sectionalization 

means tracing the fault to the plug-in unit or 

the receiver base containing the defect. The 

second step is to localize the fault. Localiza- 

tion means tracing the fault to the defective 

part responsible for the abnormal condition. 
Some faults such as burned-out resistors and 

shorted transformers often can be located by 

sight, smell, and hearing. The majority of the 

faults, however, must be localized by checking 

voltage and resistance. 

a. System Sectionalization. System section- 

alization is described in the instruction books 

of the radio systems in which Radio Receiver 

R-257/U is used. 

b. Component Sectionalization and Localiza- 
tion. The tests listed below aid in isolating 

the source of trouble. To be effective, the steps 
in the procedure should be followed in the order 
given. Remember that servicing procedure 
should cause no further damage to the receiver. 

Trouble should be localized to a particular plug- 
in unit. Then the trouble should be isolated 

within the plug-in unit by appropriate voltage 
and resistance checks. The service procedure 
is summarized as follows: 

(1) Inspection. The purpose of inspec- 
tion is to locate any visible trouble. 
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(2) 

(3) 

(4) 

(5) 

(6) 

TROUBLESHOOTING AT FIELD MAINTENANCE LEVEL 

Through inspection, the technician will 

frequently discover the trouble, or 

clues to the trouble. Inspection is 
valuable in avoiding additional dam- 

age to the receiver and in eliminating 

future failures. 

Input resistance measurements. These 
measurements (pars. 69, 70, and 71) 

prevent further damage to the re- 
ceiver from possible short circuits. 
Since this test gives an indication of 

the condition of bypass capacitors, its 
function is more than preventive. 

Operational test. The operational test 
(par. 72) is important because it fre- 

quently indicates the general location 

of trouble. In many instances, the 

information gained will determine the 

exact nature of the fault. To utilize 

this information fully, all symptoms 

must be interpreted in relation to one 
another. 

Troubleshooting chart. The trouble 

symptoms listed in this chart (par. 

74) will aid in localizing trouble. 

Signal substitution. The principal 
advantage of the signal substitution 

method (par. 76) is that it usually 

enables the repairman to localize a 

trouble accurately and quickly to a 

given stage when the general location 

of the trouble is not immediately evi- 

dent from the above tests. 

Intermittents. In all these tests the 
possibility of intermittents should not 
be overlooked. If present, this type 
of trouble often may be made to ap- 
pear by tapping or jarring the set. 
It is possible that the trouble is not 



in the receiver itself but in the in- 

stallation, or the trouble may be due 

to external conditions. In this event, 

test the installation, if possible. 

65. Troubleshooting Data 

Take advantage of the material supplied in 
this technical manual. It will help in the rapid 
location of faults. Consult the following figures: 

Fig. No. Title 

8 through 12 Radio Receiver R-257/U, plug-in units, tube 

locations. 

Radio Receiver R-257/U, schematic dia- 

gram of receiver base. 

Electrical Equipment Cabinet CY-1150/U, 

control circuit. 

Radio Receiver R-257/U, B+ distribution 

diagram. 

Radio Receiver R-257/U, filament distribu- 

tion diagram. 

Radio Receiver R-257/U, RF AMPL 25-50 
MC plug-in unit, tube socket voltage and 

resistance measurements. 

Radio Receiver R-257/U, LOCAL OSC 
25-50 MC plug-in unit, tube socket volt- 

age and resistance measurements. 

Radio Receiver R-257/U, LOCAL OSC 

25-50 MC plug-in unit, terminal board 

voltage and resistance measurements. 

Radio Receiver R-257/U, 1ST IF 7.8 MC 
plug-in unit, tube socket voltage and 

resistance measurements. 

Radio Receiver R-257/U, 2ND IF DISCR 
plug-in unit, tube socket voltage and 

‘resistance measurements. 

Radio Receiver R-257/U, 2ND IF DISCR 
plug-in unit, terminal board voltage and 

resistance measurements. 
Radio Receiver R-257/U, AUDIO & 
SQUELCH plug-in unit (serial numbers 

below 1214 on Order No. 11661—Phila-—52), 

tube socket voltage and resistance 

measurements. 

Radio Receiver R-257/U, AUDIO & 
SQUELCH plug-in unit (serial numbers 

1214 and above on Order No. 11661- 

Phila—52), tuke socket voltage and resist- 

ance measurements. 

Radio Receiver R-257/U, AUDIO & 

SQUELCH plug-in unit (serial numbers 

below 1214 on Order No. 11661—Phila-—52), 

terminal board voltage and _ resistance 

measurements. 

Radio Receiver R-257/U, AUDIO & 

SQUELCH plug-in unit (serial numbers 

1214 and above on Order No. 11661— 

Phila—52), terminal board voltage and 

resistance measurements. 

Title 

Radio Receiver R-257/U, RELAY plug-in 

unit, voltage and resistance measurements. 

Radio Receiver R-257/U, voltage and resist- 

ance measurements of base. 
Radio Receiver R-257/U, base, bottom view. 

Radio Receiver R-257/U, RF AMPL 25-50 

MC plug-in unit, top chassis view. 

Radio Receiver R-257/U, RF AMPL 25-50 
MC plug-in unit, bottom chassis view. 

Radio Receiver R-257/U, LOCAL OSC 
25-50 MC plug-in unit, top chassis view. 

Radio Receiver R-257/U, LOCAL OSC 
25-50 MC plug-in unit, bottom chassis 

view. 

Radio Receiver R-257/U, 1ST IF 7.8 MC 

plug-in unit, top chassis view. 

Radio Receiver R-257/U, 1ST IF 7.8 MC 
plug-in unit, bottom chassis view. 

Radio Receiver R-257/U, 2ND IF DISCR 
plug-in unit, top chassis view. 

Radio Receiver R-257/U, 2ND IF DISCR 

plug-in unit, bottom chassis view. 

Radio Receiver R-257/U, AUDIO & 

SQUELCH plug-in unit, top chassis view. 

Radio Receiver R-257/U, AUDIO & 

SQUELCH plug-in unit, bottom chassis 

view. 

Radio Receiver R-257/U, RELAY plug-in 

unit, top chassis view. 

Radio Receiver R-257/U, RELAY plug-in 

unit, bottom chassis view. 

Radio Receiver R-257/U, schematic diagram. 

66. Test Equipment Required for 

Troubleshooting 

The test equipment required for trouble- 

shooting Radio Receiver R—257/U is listed be- 

low. The technical manuals associated with 

the test equipment also are listed. 

Test equipment Publication 

Signal generators: 
Signal Generator Set AN/URM-27, 

—48 or equal. 

RF Signal Generator Set AN /URM-25...... 

Electronic multimeters: 
Electronic Multimeter ME-6A/U, or 

ME-6B/U, or equal. 

Electronic Multimeter TS-505/U, or 

equal. 
Output Meter 

TS-585B/U. 
Frequency Meter TS-174B/U..................... 

Audio Oscillator TS-882A/U_.............-..----. 

Spectrum Analyzer TS—/23/U___.....--...-.. 

Electron Tube Test Set TV—7/U_.... ........... 

TM 11-5522 and 

TM 11-1275: 

TM 11-5551. 

TM 11-5549 or 

TM 11-5549A. 

TM 11-5511. 

TS-585A/U and | TM 11-5017. 

TM 11-5044. 

TM 11-2684A. 

TM 11-5032. 

TM 11-5083. 
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67. General Precautions 
Observe the following precautions when 

servicing the receiver. 

a. Be careful when the power supply cover 

plate or the receiver base bottom cover is re- 

moved; voltages in excess of 230 volts may be 

present. 

b. When removing the power supply, care- 

fully remove power supply plug P251 so that 

no damage occurs to the plug contacts or 

wiring. 

c. Removal of the subminiature tubes should 

be accomplished with extreme care because the 

pins are tiny and fragile. Do not tip or twist 

these tubes, lift them straight upward and 
away from the tube socket. When replacing 

them, be sure the red dots on the chassis and 

tube line up so that the proper connections are 

maintained. 

d. Do not strip or damage the screws or 

Airloe fasteners used in the receiver. Always 

replace the required lockwashers when a part 

is removed and replaced. 

e. Careless replacement of parts can be a 

source of additional faults. Take the follow- 

ing precautions when replacing a part in the 

receiver. 

(1) Before a part is unsoldered and re- 

moved, note the position of the leads. 

If the part has numerous leads or ter- 

minals, tag each wire or make a pen- 

cil diagram of the parts and its con- 

nections, so that the replacement part 

will not be wired incorrectly. 

(2) Be careful not to damage other parts 

or wires when it is necessary to re- 

move a part. 

(3) Do not allow drops of solder to fall 

into the receiver; they may cause 

short circuits. 

(4) A carelessly soldered connection may 

create a new defect. It is important 

to make well-soldered joints, since a 

poorly soldered joint is one of the 

most difficult faults to detect. Since 

Description Stock No. 

most of the parts are very small and 

their leads short, solder connections 

as rapidly as possible to prevent over- 

heating of the parts. 

(5) When a part is replaced in the r-f or 

i-f circuits, it must be positioned ex- 
actly as the original one was. A part 

that has the same electrical value but 

a different physical size or location 

may cause trouble in h-f or vhf (very- 
high-frequency) circuits. Give par- 

ticular attention to proper grounding: 

when replacing a part. Use the same 

ground point as the original wiring. 

Failure to observe these directions 
may produce either decreased gain or 
oscillation of the circuit. 

(6) Do not disturb the setting of the audio 

gain control, R127, unless this part 

is being replaced. If this is the case, 

adjust R127 as prescribed in para- 

graph 938. If it is necessary to ad- 

just or test R127 when making a-f 

tests, mark its setting and re-establish 

this setting at the conclusion of the 

test, or adjust it as prescribed. 
(7) When removing or replacing any 

pluck-out items as tubes, the crystal 

oven, crystals, plugs, or plug-in units, 

perform this function carefully. Be 

sure the units are alined properly 

when being replaced. This receiver 

and its parts are small and in many 

instances more fragile than parts used 

in ordinary radio equipment. 

68. Test Installation of Radio 

Receiver R—-257/U 

Three patch cords are authorized for use in 

testing Radio Receiver R-257/U. They are 

authorized in the Supply catalogs SIG 7 & 8 

for the radio sets that include Radio Receiver 

R-257/U and should be requisitioned through 

normal supply channels. The patch cords are 

listed in the chart below. 

Function Authorized echelons 

Electrical Special Purpose Cable Assembly | 3E4002.75 
CX-2371/U (fig. 39 and 40). 

Electrical Special Purpose Cable Assembly | 3E5999A-62 | Connects all plug-in units except the AUDIO 

& SQUELCH plug-in unit to the receiver 

chassis. 
Connects AUDIO & SQUELCH plug-in 

unit to receiver chassis. 

CX-2511/U. 

Electrical special purpose cable assembly........ 3H4002.94 
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Connects receiver to its case_.................---.. All. 

Field maintenance 

echelons. 

Field maintenance 

echelons. 



Figure 39. 

a. Installation of Power Supply. 

(1) If a 115-volt or 230-volt a-c source 

(2) 

is available, use Power Supply PP- 

846/U. , If a 115-volt source is used, 

connect wire jumpers between ter- 

minals 1 and 115-1 and between 2 

and 2-115 of TB3001 in the power 

supply. If a 230-volt source is used, 

connect wire jumpers between ter- 

minals 1 and 230-1 and between 2 

and 230-2 of TB3001 in the power 

supply. Install the power supply in 

the power supply compartment of the 

receiver (fig. 5) and connect P251 to 

the power supply connector. 

If a 6-volt source of power is used, 

install Power Supply PP-869/U in 

RADIO RECEIVER 
R-257/U 

P252 ELECTRICAL SPECIAL PURPOSE 
CABLE ASSEMBLY CX-2371/U 

(3) 

(4) 

TM 839-12 

Electrical Special Purpose Cable Assembly CX-2371/U (patch cord). 

the receiver and connect P251 to the 

power supply connector. 

If a 12-volt source of power is used, 

install Power Supply PP-—868/U in 

the receiver and connect P251 to the 

power supply connector. 

If a 24-volt source of power is used, 

install Power Supply PP-867/U in 

the receiver and connect P251 to the 

power supply connector. 

b. Connections to Electrical Equipment Cab- 

inet CY-1150/U. Connect the patch cord be- 

tween P252 of the receiver and J2401 of the 

cabinet (fig. 40). 

ELECTRICAL EQUIPMENT 
CABINET CY-1150/U 

= 

mm MN TITIES 

(1) When Power Supply PP-846/U is 

used with a 115-volt power source, 

connect the leads of the input power 

J2401 

P2401 J2402 

TM 5071-18 

Figure 40. Radio Receiver R-257/U, patch cord connection to Electrical Equipment Cabinet CY-1150/U. 
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cord to terminals 4 and 5 of TB2401. 

When a 230-volt source is used, con- 

nect the leads of the input power cord 

to terminals 4 and 6 of TB2401. 

(2) When Power Supply PP-867/U, PP- 

868/U, or PP-869/U is used, connect 

the input power cord to terminals 7 

and 8 of TB2401. 
(3) Connect the other end of the power 

cord to the power source (230-volt a-c, 

15-volt a-c, or 6-, 12-, or 24-volt d-c). 

Be sure that the power supply that 

is used matches the source of input 

voltage. 

69. Checking for B+ Shorts 

a. A B+ short can disable the entire re- 
ceiver, or it can result in erratic operation. 

Defective capacitors can at times be difficult 

to detect by an ohmmeter check. Sometimes 
they become leaky which means that they allow 

direct current to pass through them. Refer- 

ences to the B+ distribution schematic diagram 
(fig. 44) and voltage and resistance illustra- 

tions (figs. 46 through 58) will aid in locating 

B+ shorts. 

b. After determining that the trouble is not 

in the power supply, sectionalize the trouble to 

the receiver base or one of the plug-in units. 

FROM PIN 4 OF V51 

FROM PIN 4 OF V203 

P204 @K_ P5I @K 

J252 OK J257 OK 

TB253 

A B+ short may not necessarily blow a power 

supply fuse, but may cause certain resistors 

to become overheated. If the B+ voltage, as 

measured at the front panel test point marked 

B-, is quite low, pull out the plug-in units, one 

at a time, while watching the voltage reading 

at this test point. Reinsert each plug-in unit 

before removing the next one. Removing any 

plug-in unit will unload the power supply be- 

cause the filament circuit is opened and the 

B+ will rise slightly. If one of the plug-in 

units contains a B-++ short that overloads the 
power supply appreciably, the power supply 

fuse may blow. Removing one plug-in unit at 

a time in some cases will indicate which plug-in 

unit contains the B+ short. Removal of the 
defective unit will cause the B+ reading to 
increase to a value slightly higher than that 

produced by removal of nondefective units. 

c. Since a B+ short often will cause resis- 

tors or capacitors to overheat, inspect the re- 

ceiver base and each plug-in unit for evidence 

of charred or discolored resistors or capacitors. 

Ceramic-type capacitors, as used in-this re- 

ceiver, often will burn a white -spot on their 

bodies which can be easily detected. If charred 

resistors are located, check their bypass capac- 

itors with an ohmmeter. It is advisable to 

locate B+ shorts by resistance checks if parts 

FROM CR8I (DISCR) 

FROM +1.4-V FILAMENT SOURCE 

P82 @H 

J260 OH 

TB254 
4 

J260 OK J260 OL TB25203 

P82 @K P82 @L TB251 04 

FROM PIN 4 OF V8! FROM GROUND 3 
P251 @4 

FROM PIN 4 OF V85 FROM +145V 

TM 507I- 19 

Figure 41. Radio Receiver R-257/U, front panel test points. 
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Figure 42. 

in the receiver are overheating. If a leaky 

capacitor is causing the trouble, and none of 

the parts seems to be overheating, plate volt- 

age and screen voltage measurements with a 

TM 5092-518 

Figure 43. Radio Receiver R-257/U, front view 

showing accessibility of plug-in units when installed. 

tion and _ identification. 

TM 5092-516 

Plug-in unit with cover partially removed. 

voltmeter or vtvm (vacuum-tube voltmeter) can 

localize the trouble to the defective part. Leaky 

coupling capacitors can be located by checking 

for a positive voltage on the control grids of 

the tubes. If this is the case, test the tubes 

involved because a positive grid voltage may 

cause excessive plate current and damage the 

tube. 

d. Replace charred or discolored resistors 

even if they are close to their required value. 

A resistor that has been overheated may crack, 

change in value appreciably, or open. 

70. Checking Filament Circuits 

a. Radio Receiver R-—257/U uses two fila- 

ment voltages, 6.3-volt a-c or d-c, and 1.4-volt 

d-c. Each plug-in unit (except the RELAY 

plug-in unit) contains an interlock jumper 

which opens the 1.4-volt filament circuit when 

the plug-in unit is removed. The normal fila- 

ment voltage depends on all the tubes drawing 

their normal current. If it were not for this 

filament interlock feature, the filament voltage 

on the remaining tubes would rise whenever 

one of the plug-in units was removed from the 

receiver base. 

b. Reference to figure 45 shows the filament 

distribution through the receiver. Ground con- 

nections marked GND 1 through GND 4 are 

specific ground points in the receiver base, and 

are indicated as such for the purpose of loca- 
This schematic dia- 

gram aids in locating defects in the filament 

circuits. 
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c. Most of the filaments are bypassed to 

ground with ceramic capacitors. Defects in 

the filament circuits may be caused by shorts 

through these capacitors. 

71. Checking B+ and Filament Circuit 

Defects in the Receiver Base 

a. The receiver base consists mainly of cables 

and connectors with the exception of a few 

resistors and capacitors. If a defect in the 

B+ circuit or the filament circuit has been sec- 
tionalized to the receiver base, check the base 

as described below. 

b. Pull the power cord plug from the source 

of power. Remove the receiver from its case 

and also remove the power supply and all the 

plug-in units. The receiver base schematic 

diagram (fig. 37) and the overall receiver sche- 

matics (fig. 79) will be of assistance in trouble- 

shooting. If the trouble is known to be in the 

filament circuits, use the filament circuits sche- 

matic diagram (fig. 45). If the trouble lies 

in the B+ circuits, use the B+ distribution 
diagram (fig. 44). 

c. Resistance measurements between points 

in the receiver base will aid in detecting open 

circuits. Figure 58 shows voltages obtained 

in the receiver base when the receiver is oper- 

ating. Resistance measurements are taken with 

the receiver disconnected from the radio set 

case. 

72. Operational Test 

After completing the check and repair of 

any defects in the B+ and filament circuits, 

operate the receiver as described in paragraphs 

17 through 21. If defects still exist, follow 

the procedure described in the remaining para- 

graphs of this section (pars. 73 through 82). 

73. Sectionalizing Trouble to a Plug-In 
Unit 

a. In most cases, the failure of Radio Re- 

ceiver R—257/U will be caused by trouble in 

one of the plug-in units. The first step in 

troubleshooting the receiver consists of meas- 

uring the filament voltage and the B+ voltage 

at the test jacks (FIL and B-4, respectively) 

on the front panel of the receiver. These tests 

indicate whether the proper voltage is being 

applied to the receiver. First r-f amplifier 
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NOTES: 

2. ALL RESISTANCE MEASUREMENTS 

MADE WITH A VTVM BETWEEN GROUND 

AND TERMINALS SPECIFIED. 

|. RESISTANCE MEASUREMENTS MADE 

AT CONNECTOR P252 WITH POWER 

SUPPLY REMOVED FROM THE 

RECEIVER 

TM5092-60) 

Radio Receiver R-257/U, resistance meas- 

urements on main connector P252. 

Figure 46. 

V201 and audio power amplifier V122 are the 
only tubes using 6 volts as heater voltage. A 

test for this voltage can be made by removing 
the RF AMPL 25-50 MC plug-in unit and the 

AUDIO & SQUELCH plug-in unit and actually 

feeling these two tubes to determine whether 

they are warm, as they should be if the 6-volt 

heater voltage is present. 

b. The next step consists of removing each 

plug-in unit and replacing it with a similar 

unit known to be in operating condition. For 

this test to be complete, the RF AMPL 25-50 
MC plug-in unit and the LOCAL OSC 25-50 

MC plug-in unit being used for the substitu- 
tion test must be alined previously to the same 

frequencies as the two similar units under test. 

c. After the defective plug-in unit has been 

isolated it can be checked while installed in the 

receiver base. Use the troubleshooting chart 

(par. 74). . 



455892 O -58 (Face p. 52) No. 1 

IST 455-KG 20 455-KG 
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5678 5678 

Figure 44. Radio Receiver R-257/U, 



IST 455-KC 2D 455-KC 3D 455-KC 4TH 455-KC 
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Figure 44. Radio Receiver R-257/U, B+ distribution diagram. 



TO TEST POINT [2ND IF | 
RIO 
470K 

T 455-KC 3D 455-KC 4TH 455-KC 5TH 455-KC F AMPL \-F AMPL 1-F AMPL 1-F AMPL VBI v83 v.84 V 85 5678 5678 5678 5678 
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7 10 MEG 
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Figure 44. Radio Receiver R-257/U, B+ distribution diagram. 

R100 
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IST LIMITER 
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5678 

PART OF 
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PART OF 
J 260 

2D LIMITER 
Vv 87 
5678 

St. 2 
Eval 
Son eo 3 
GND 3 

NOISE AMPL SQUELCH SQUELCH CLAMP IST AUDIO AMPL AUDIO renee AMPL TBI V123 R137 vl24 vi25 vi2i vi : ri2i PRIMARY 5678 560K 5678 5672 5678 6AK PRIMARY 

J 

Shit 
Hii 
=> 65) 

tt 

e 

R135 
220K 

R136 
330K 

PART OF aio ih, Lema eat SE EES, 

aCe ee RN Peas eane ke ET 

SEE NOTE 2 

GNDI GND2 GND3 GND 4 

PART OF P252 

MAIN CONNECTOR Ba! 4 6 5 8 14 : NOTES: 

AS FOLLOWS: 
VI,V2.AND V3, RF AMI Wc]. 
V 31, V$2,V33, AND VR SULDCAL OSC BE-17S NC y 
V51,V52, AND V53,ST IF POM). 
V8! THROUGH V87 [ZND TF DIScR) 
VI2i THROUGH VI2 

4 IN ALL SUBASSEMBLIES 
ON ORDER NO.1i661 — PHILA—S2 BEARING SERIAL 
NUMBERS BELOW i214: 

THE VALUE OF RI31 IS I MEG; 
THE VALUE OF R136 IS 220k; 
THE VALUE OF RI32 1S 47K; 
THE VALUE OF R137 IS 470k; 
THE VALUE OF RI42 IS 470K; 
THE VALUE OF RI49 IS 470K; AND 
THE VALUE OF RI47 IS 220K. 

THE CONNECTION BETWEEN PIN 2 OF vie4 
AND PIN 2 OF VI25 IS OMITTED. R150 (680K) 
CONNECTS BETWEEN PIN 2 OF ViI25 AND 
TERMINAL F OF Pig}. 

= > > > cS | UNLESS OTHERWISE SHOWN, ie © 9 ° 8 3 ALL RESISTORS ARE IN OHMS. 2 >= < ; = = 02% 2.GND |,GND 2,GND 3, AND GND 4 DENOTE ea wir + ° = o ofe SPECIFIC GROUND IN RECEIVER BASE. 3 =5 e F & P23 3 TUBE NUMBERS DENOTE PLUG-IN UNITS c2 

: 
+raq 

= exe 
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SQUELCH CLAMP IST AUDIO AMPL AUDIO POWER AMPL 
vl25 vl2i Vitiz2 
5672 5678 6AK6 

Ti2t 
PRIMARY 

SEE NOTE 2 

GND I GND2 GND3 GND 4 

6 5 8 14 NOTES: 
ry = = 5 I. UNLESS OTHERWISE SHOWN, 
8 © 3 5% ALL RESISTORS ARE IN OHMS. 
a ri S o 2% 2.GND 1,GND 2,GND 3, AND GND 4 DENOTE 
° os 3 age SPECIFIC GROUND IN RECEIVER BASE. 

- C22 3 TUBE NUMBERS DENOTE PLUG-IN UNITS 
AS FOLLOWS: 
V1,V2.AND V3,RE-AMPL [52-174 1. 
v 31, V32,V33, AND VR SILOCAL OSC Sc-174 MC] 
V51,V52, AND V53,0ST LF LOMc). 
V81 THROUGH V87 [2ND TF DISCR, 
VI21 THROUGH V125, [AUDIO & SQUELCH] 

4. IN ALL (AUDIO'A SQUELCH] SUBASSEMBLIES 
ON ORDER NO, 11661 — PHILA —52 BEARING SERIAL 
NUMBERS BELOW 1214: 

THE VALUE OF RI3I IS MEG; 
THE VALUE OF R136 IS 220K; 
THE VALUE OF RI32 1S 47K; 
THE VALUE OF R137 IS 470K, 
THE VALUE OF R142 IS 470K, 
THE VALUE OF RI49 IS 470K, AND 
THE VALUE OF RI47 1S 220K 

THE CONNECTION BETWEEN PIN 2 OF Vi24 
AND PIN 2 OF Vi25 IS OMITTED. RI5O (680K) 
CONNECTS BETWEEN PIN 2 OF VI25 AND 
TERMINAL F OF PI2I. 

TMSOTI— 547 



455892 © -58 (Face p. 52) No, 2 

GND FROM 
POWER SUPPLY 

14 VOC FROM 
POWER SUPPLY 

6VDC OR 6VAC 
FROM POWER SUPPLY 

£__f'4 913 92 0 P2si 

GND 



SQUELCH CLAMP IST AUDIO AMPL AUDIO POWER AMPL 
vi25 vi2t Vvi22 
5672 5678 6AK6 

Tl2I 
PRIMARY 

SEE NOTE 2 

GND! GND2 GND3 GND 4 

re) a @ rs NOTES: 

|. UNLESS OTHERWISE SHOWN, 
ALL RESISTORS ARE IN OHMS. 

2.GND 1,GND 2,GND 3, AND GND 4 DENOTE 
SPECIFIC GROUND IN RECEIVER BASE. 

3 TUBE NUMBERS DENOTE PLUG-IN UNITS 
AS FOLLOWS: 
VI.V2.AND V3, [RE AMPL [50-174Mc 1. 
v 31, V52,V33, AND VR 3ULOGAL OSC ISc-174MC ] 
v5I,V52, AND V 53, 1ST LF eMC J. 
V 81 THROUGH V 87, [ZND IF DISCR| 

VI21 THROUGH V125, AUDIO & SQUELCH] 
4. IM ALL [AUDIO & SQUELCH) SUBASSEMBLIES 

ON ORDER NO.I166| — PHILA —S2 BEARING SERIAL 
NUMBERS BELOW 1214: 

THE VALUE OF RI3I IS IMEG; 
THE VALUE OF RI36 1S 220K; 
THE VALUE OF RI32 1S 47K; 
THE VALUE OF RI37 IS 470K; 
THE VALUE OF R142 IS 470K; 
THE VALUE OF RI49 1S 470K; AND 
THE VALUE OF RI47 1S 220K. 

THE CONNECTION BETWEEN PIN 2 OF Vie4 
; AND PIN 2 OF VI25 IS OMITTED. RISO (680K) 

CONNECTS BETWEEN PIN 2 OF VI25 AND 
TERMINAL F OF Pil. 

TO -40V 
TO+150V TO + I60V 

TO DC GND IN POWER SUPPLY 
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Figure 45. Radio Receiver R-257/U, filament distribution diagram, 
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1ST MIXER 
v203 
1AD4 

| MEG 54K 
NOTE | 

NOTES: 
|, RED DOT ON CHASSIS MUST COINCIDE WITH RED 
DOT ON SUBMINIATURE TUBE.COUNT PIN 
NUMBERS FROM RED DOT STARTING WITH | AS 
SHOWN. 

2.VOLTAGE MEASUREMENTS TAKEN WITH A VTVM 
FROM CHASSIS TO TUBE PiN AS INDICATED. 
RECEIVER OPERATING AND NO SIGNAL BEING 
RECEIVED. 

3.RESISTANCE MEASUREMENTS TAKEN WITH 
PLUG-IN UNIT REMOVED FROM RECEIVER BASE 

C OR D-C 

22K ASSEMBLY. 
4.00 NOT MAKE RESISTANCE MEASUREMENT 7 : “ i aes ACROSS FILAMENT OF 1.4-VOLT TUBE ON 

IST Re ANPL he RX | RANGE OF VTVM. USE RX 10 RANGE. 
v201 OTHERWISE, THE FILAMENT MAY BURN OUT. 
5840 

TM 5071-23 
Figure 47. Radio Receiver R-257/U, RF AMPL 25-50 MC plug-in unit, 

tube socket voltage and resistance measurements. 

NOTE | 

NOTES: 
|. RED DOT ON CHASSIS MUST COINCIDE 
WITH RED DOT ON SUBMINIATURE TUBE. 
COUNT PIN NUMBERS FROM RED DOT 
STARTING WITH | AS SHOWN. 

2. VOLTAGE MEASUREMENTS TAKEN WITH 
AVTVM FROM CHASSIS TO TUBE PIN AS 
INDICATED. RECEIVER OPERATING AND 
NO SIGNAL BEING RECEIVED. 

3. RESISTANCE MEASUREMENTS TAKEN 
WITH PLUG-IN UNIT REMOVED FROM 
RECEIVER BASE ASSEMBLY. 

1ST H-F OSC DOUBLER AMPLIFIER 4, DO NOT MAKE RESISTANCE MEASUREMENT 
v23! Vv 232 V233 ACROSS FILAMENT OF I.4-VOLT TUBE ON 
1AD4 5678 \AD4 R X1 RANGE OF VTVM. USE RX1O RANGE 

OTHERWISE, THE FILAMENT MAY BURN 
ouT. 

TM 5071-24 

Figure 48. Radio Receiver R-257/U, LOCAL OSC 25-50 MC plug-in unit, 

tube socket voltage and resistance measurements. 
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6.3V A-C OR D-C 
OR_24V D-C 

6.3 V A-C OR D-C 6 6.3 V A-C OR D-C 
OR 24V D-C OR 24V D-C 

107 5.7 

TB 233 

6.3V A-COR D-C 
OR 24V D-C 

erg 

NOTES: 
|. VOLTAGE MEASUREMENTS TAKEN WITH A VTVM 

TB 232 FROM CHASSIS TO TERMINAL AS INDICATED. 
ie gears RECEIVER OPERATING AND NO SIGNAL BEING © R234 +04 R233 HO ©+ L235 +O RECEIVED. JUMPERS REMOVED FROM TB 231. 

C247 2. RESISTANCE MEASUREMENTS TAKEN WITH A 
PLUG-IN-UNIT REMOVED FROM RECEIVER 
BASE ASSEMBLY. JUMPERS REMOVED FROM @ R231 HO—O [R235 | O(R236 }O R239 -® O1R238 +O TB 231. 

-35 -3.5V OV ~2.6V 51V 85V 200K 1.2 MEG 0 220K CO co 
-3,.9V = ize ee TM 5071-25 

Figure 49. Radio Receiver R-257/U, LOCAL OSC 25-50 MC plug-in unit, 

terminal board voltage and resistance measurements. 

2D H-F OSCILLATOR 2D MIXER 7.8 MC I-F AMPL. 
V53 vs2 VSI 
5678 5678 5678 

-13V 48Vv -1.9V 48V -.22V 27V 

48V_ 1I5V 38V NOTES: 
|, RED DOT ON CHASSIS MUST COINCIDE WITH 
RED DOT ON SUBMINIATURE TUBE. COUNT 
PIN NUMBERS FROM RED DOT STARTING 
WITH | AS SHOWN, 

2. VOLTAGE MEASUREMENTS TAKEN WITH A 
VTVM FROM CHASSIS TO TUBE PIN AS 
INDICATED. RECEIVER OPERATING AND 
NO SIGNAL BEING RECEIVED. 

3 RESISTANCE MEASUREMENTS TAKEN 
WITH PLUG-INUNIT REMOVED FROM 
RECEIVER BASE ASSEMBLY. 

4.D0 NOT MAKE RESISTANCE MEASUREMENT 
ACROSS FILAMENT OF 1.4-VOLT TUBE ON 
RX | RANGE OF VTVM. USE RX 10 RANGE. 
OTHERWISE, THE FILAMENT MAY BURN 

hd TM5 092-568 

Figure 50. Radio Receiver R-257/U, 1ST IF 7.8 MC plug-in unit, 

tube socket voltage and resistance measurements. 
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IST 455-KC I-F AMPL 2D 455-KC I-F AMPL 4TH 455-KC I-F AMPL 5TH 455-KC I-F AMPL NOTES: 
v8 v82 V84 Vv 85 |.RED DOT ON CHASSIS MUST COINCIDE 
5678 5678 5678 opi WITH RED DOT ON SUBMINIATURE TUBE 

COUNT PIN NUMBERS FROM RED DOT 
STARTING WITH | AS SHOWN. 

2. VOLTAGE MEASUREMENTS TAKEN WITH 
A VTVM FROM CHASSIS TO TUBE PIN AS 
INDICATED, RECEIVER OPERATING AND 
NO SIGNAL BEING RECEIVED. 

3. RESISTANCE MEASUREMENTS TAKEN 
WITH PLUG-IN UNIT REMOVED FROM 
RECEIVER BASE ASSEMBLY 

4. DO NOT MAKE RESISTANCE MEASURE- 
MENT ACROSS FILAMENT OF |.4-VOLT 
TUBE ONRX1 RANGE OF VTVM. USE 
RX 10 RANGE. OTHERWISE, THE FILA- 
MENT MAY BURN OUT. 

NOTE 

220 K 10 MEG 220K IO MEG 220K 10 MEG 

3D 455-KC I-F AMPL IST LIMITER 2D LIMITER 
V83 V86 v87 
5678 5678 5678 TM 5071-602 

Figure 51. Radio Receiver R-257/U, 2ND IF DISCR plug-in unit, 

tube socket voltage and resistance measurements. 
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SQUELCH CLAMP SQUELCH NOISE AMPL 
vi25 Vi24 
5672 5678 

L25V(L25V) 

3.2 MEG 
NOTE | 

NOTES 

| RED DOT ON CHASSIS MUST COINCIDE 

WITH RED DOT ON SUBMINIATURE TUBE 

COUNT PIN NUMBERS FROM RED DOT, 

START WITH | AS SHOWN. 

2 VOLTAGE MEASUREMENTS TAKEN WITH 

A VTVM FROM CHASSIS TO TUBE PIN 

=a AS INDICATED RECEIVER OPERATING 

AND NO SIGNAL BEING RECEIVED 

3 RESISTANCE MEASUREMENTS TAKEN 

WITH PLUG-IN UNIT REMOVED FROM 

RECEIVER BASE ASSEMBLY 

4 VOLTAGE MEASUREMENTS IN PARENTHESES 

DENOTE VALUES WHEN RECEIVER IS ~ 

SQUELCHED,OTHER VALUES DENOTE 

76V(OV) 
co 

IGOV(IGOV) 
2.5MeEG ~S 

(o) 
-BV(-23.7V) 59 V(IS5V) 1.25V(1.25V) 

1.2 MEG (+500K; 3 MEG 
-0) 

|46V(I60V) Z6V(OV) 
oO ro) A NORMAL UNSQUELCHED CONDITION. 

6.3V A-C OR D-C(63V A men D-C auies 38 ISM) =SeM eee 5 DO NOT MAKE RESISTANCE MEASUREMENTS 
Pinu) coun eae ACROSS FILAMENT OF 1.4-VOLT TUBE ON 

AMPL ry RX{ RANGE OF VTVM.USE RXIO RANGE. 
vi22 5678 OTHERWISE THE FILAMENT MAY BURN OUT 
SAK6 TM5071-604 

Figure 53. Radio Receiver R-257/U, AUDIO & SQUELCH plug-in unit (serial numbers below 1214 on 

Order No. 11661—Phila—52), tube socket voltage and resistance measurements. 
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8V(OV) 
500 

OVOV) 

NOTES: 
|, VOLTAGE MEASUREMENTS TAKEN WITH AVTVM 

FROM CHASSIS TO TERMINALS INDICATED. RECEIVER 

OPERATING AND NO SIGNAL BEING RECEIVED. 

VOLTAGES IN PARENTHESES APPLY WHEN THE 

RECEIVER IS SQUELCHED,OTHERS WHEN RECEIVER 

IS OPERATING UNSQUELCHED. 

RESISTANCE MEASUREMENTS TAKEN FROM CHASSIS 

TO TERMINALS INDICATED WITH PLUG-IN UNIT REMOVED 

FROM RECEIVER BASE ASSEMBLY. 

3, VOLTAGE MEASUREMENTS ON RELAY CONTACTS APPLY 

ONLY WHEN CONTACTS ARE NOT TERMINATED AS A 

SWITCHING DEVICE IN CIRCUITS EXTERNAL TO THE 

co 500 
RECEIVER 

N 

TM5092-520 

Figure 57. Radio Receiver R-257/U, RELAY plug-in unit, 

voltage and resistance measurements. 

1.28V 6.3VA-C ORD-C I55V 

TB2s2 

NOTES: 

1. ALL VOLTAGE AND RESISTANCE MEASUREMENTS 

MADE BETWEEN GROUND AND POINTS INDICATED 

250K i@) WITH A VTVM. METER NEGATIVE GROUNDED 

2. VOLTAGE MEASUREMENTS MADE WITH RECEIVER 

OPERATING,NO SIGNAL BEING RECEIVED, AND 

SQUELCH CIRCUIT DISABLED. 

3. RESISTANCE MEASUREMENTS MADE WITH 

RECEIVER OUT OF CASE (P252 NOT CONNECTED) AND 

RECEIVER POWER SUPPLY PLUG P25I NOT CONNECTED 

4. XX READING WHEN RELAY PLUG-IN UNIT IS NOT USED. 

5, READINGS IN PARENTHESES TAKEN WITH RELAY. 

PLUG-IN UNIT BEING USED. 

4 4 4 60K 

TM 5071-605 

Figure 58. Radio Receiver R-257/U, voltage and resistance measurements of base. 
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74. Troubleshooting Chart 

The following chart is supplied as an aid in 

locating trouble in the receiver. 

symptoms which the repairman observes, either 

visually or audibly, while making a few simple 

The signal substitution test outlined in 

paragraph 76 then can be used to supplement 

tests. 

Symptom 

this procedure 

stage. 

It lists the 

parts. 

Probable trouble 

and to determine the defective 

After the trouble has been localized to 

a stage or circuit, a tube check and voltage and 

resistance measurements of this stage or cir- 

cuit should be sufficient to isolate the defective 

Normal voltage and resistance meas- 

urements are given in figures 46 through 58. 

Correction 

1. VOLUME controt on control unit 

turned clockwise so power to receiver 
is turned on. POWER pilot lamp in 

control unit fails to light. 

2. Noaudio output even when SQUELCH 

control is turned fully clockwise so 

as to set the squelch disable switch 

in the OFF position. 

3. Receiver output and noise very low or 

completely dead. 

4, Rushing noise being received, but no 

signal from a transmitter (known to 

be operating on the receiver fre- 

quency). 

5. No receiver signal output, but receiver 

noise exists. 

6. Receiver output and noise lower than 
normal. 

7. Receiver noise is audible but sensitiv- 

ity poor. 

Receiver main connector P252 not 

mzking good contact. 

Defective tubes (V121 or V122)_.... 

T121 open or C133 shorted.............-....-.. 

C126 or, RiQisopenwemerwe, oes 

C125;'C124, erGaA2 shorted. 22 

V81 through V87 defective..............-....... 

Resistor or capacitor failure... 

Vat or V62 defectives gee see 

Voltages and resistances not normal cue 

to part failure. Check with vtvm. 

Trouble could be in the RF AMPL 

25-50 MC plug-in unit, LOCAL 

OSC 25-50 MC plug-in unit, or the 

18ST IF 7.8 MC plug-in unit. 

The first h-f oscillator V231, or the 

second h-f oscillator V53 not oscil- 

lating. 

Failure of the LOCAL OSC 25-50 MC 
plug-in unit. 

Defective V231, V32, V233_..........-..0...... 

Crystal Y231 defectives <4.) rs 

Resistor, capacitor or coil failure.._....._... 

Second h-f oscillator V53 not oscillating. 

Check pin 4 (grid) of V53 for a neg- 
ative voltage. 

Tube V203 defective. 

Leaky coupling capacitors C82, C84, 

C88, C90, C91, and C95. 

Tubes V201 or V202 defective... 

Resistor, capacitor, or coil: defective........ 

Remove receiver from case and inspect 

P252 and its mating connector. 

Replace receiver carefully and test 

for power at test points B+ and FIL. 
Test and replace, if necessary. 

Check with ohmmeter; replace if 
necessary. 

‘Test by bridging a new part across the 

original part. Replace if necessary. 

Check with ohmmeter; replace if 

necessary. 

Check tubes; replace defective one. 

Check voltages and resistances. Also — 

check resistances of coils for failure. 

Check tukes V51 and V52, replace 

defective tuke. 
Isolate and replace defective part. 

Check these units by substitution of 

units known to be in proper operating 

condition and alined to the correct 
frequencies. Repair or aline the defect- 
ive unit, as required. 

Cheek the control grids of these tubes 

with a vtvm. The voltage should be 

negative with respect to ground. If the 
reading is not negative, check the 

tubes, voltages, and crystals. 

Follow instructions below. 

Replace. 

Replace. 

Check circuit with a vtvm; replace 
defective part. 

Check V53, crystal Y51; also check 

voltages on plate and screen. Isolate 

and replace defective part. 

Replace. 

Check with vtvm; replace defective 

capacitor. 

Check and replace defective tube. 

Check parts with a vtvm; replace. 
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75. Additional Troubleshooting Information 

a. D-C Resistance of Coils and Chokes in RF 

Symptom Probable trouble 

Audio output from receiver weak, dis- 

torted, or both. 

Receiver will not unsquelch unless 

SQUELCH control is in OFF 

position. 
Receiver will not squelch... 

Audio output distorted when squelch 

disable switch is open. 

Receiver blocks on strong signals, oper- 

ates normally on weak ones. 
Frequency of LOCAL OSC 25-50 MC 

plug-in unit drifts. 

AMPL 25-50 MC Plug-In Unit. 

Defect in audio amplifier stages of 

AUDIO & SQUELCH plug-in unit, 

or in discriminator circuit of the 2ND 

IF & DISCR plug-in unit. 

C126,-C124, C122, C121, or C123 
leaky. 

CR81 or CR82 open......... POR CC ENY IN ee 

Tsiout of ahonments 2s 

Wil oud ele Chives 12 = eet ee Se 

Defective component in squelch circuit. 
Mi 24stdetectives...... Aceh tel oa 
Defective component in squelch circuit. 

Wat zondelective. 000 sumeam: a teehee 

Capacitor C205, C252, C85, or C215 

shorted or leaky. 

Crystal oven E231 not functioning 

properly. Check heater winding and 

thermostat. 

Crystal Y231 defective. 

Correction 

Replace both of these units, one at a 

time. If one of them is faulty, test the 

tubes, voltages, and resistances. 

Unsolder one lead from each; test with 

ohmmeter; replace if necessary. 

Check front and back resistance with an 

ohmmeter; replace if necessary. 

Aline. 

Replace. 

Check voltages and resistances. 

Replace. 

Check voltages and resistances. 

Replace. 

Replace. 

Replace defective part. 

Replace crystal and check for drift. 

c. D-C Resistance of Coils and Chokes in the 

1ST IF 7.8 MC Plug-In Unit. 

Choke or coil Terminals Resistance (ohms) 

Choke or coil Terminals Resistance (ohms) a VAS) ee eee ee ee yes een ene Less than 0.3. 

BISA AGA eos weed sea DAY ies Lye BIRD ee Less than 0.3. 
E207(Z20)) ee et Ae eae Te Sies R Less than 0.1. TSOr(Z53 0 eee eee gna hettG! Dura Less than 0.3. 

202M 2202) 4 oe Bee at ie eer eee Less than 0.1., P547(754) eee Se or aye Tels Shag Less than 0.3. 
1203 5(2203) ores ee Ae Slee eee ae Less than 0.1. 55 (255) on | eA aa Ew. witha Ae 

1 By rete le 2) ae een ee Wire leads...| Less than 0.5. LEG eee ces May ye eke Wairedeademin lal eaacthen 0.1 
E20 Se eee ae eae en Wire leads... Less than 0.5. jy ten ee Fee. 2. § Wire leads.___| Less than 0.1. 

L206 (Z204) a eee U4 Ue AES Less than 0.1. 1 Wists Yael ee cnet rane 5. Wire leads... 4. 

E207 (Z205) ee eens Dn 2 ae te AN Less than 0.1. 

D203 wet Ae dates ee ea’ Wire leads... Less than 0.5. 

D2, 0) ee ae, SO ne Wire leads__....| Less than 0.4. 

HPA De te toa entered Crete Naas Wire leads........| Less than 0.5. 

TE2T26(Z.206)) eens ean eee LD ee Rea ee Less than 0.3. 

LOCAL OSC 25-50 MC Plug-In Unit. 

b. D-C Resistance of Coils and Chokes in 

Resistance (ohms) Choke or coil Terminals 

EUR23 eo heate ree tees ones athe sas vets 

eM ePsw Mania ee ee nee eee 

LER OPBPA ie oy tod Lente PTE RAE feos Ceo hid 

283 eae ee een wie ha wie Wire leads........ 

LEP YES 1 Oink ee Wee te 5 Lab a Wire leads........ 

2S 5th Po ee he Tah ets x Wire leads........ 

23 6 a alte Sod eee eS a Wire leads... 

IR YAP RR) ee es PAE? Pale ee BNC ILL 

IDV PBYS) 5 5 Se ek ee GFE tae tg) SE A 

L230 ee cee Eee eee ee Wire leads........ 

IIDAQ See Ree a APS Wire leads... 

110. 

d. D-C Resistance of Chokes, 

Transformers in 2ND IF DISCR Plug-In Unit. 

Coils, and 

6 Choke or coil Terminals Resistance (ohms) 

Less than 0.1. L85 to L90 inclusive (coils | A-1-._..__.... 1 

2 in filament filter FL82, a | A-2_...W.... 

2, potted unit). A-2..... 1 

Less than 0.1. Ascae aaae eS: ] 

Less than 0.1. A-4__.. 1 

Less than 0.1. Sty C28) 2 ee eee het 2 oe js wena ns Peete 30 

Less than 0.1. IS2)(ZS25 see eee eee eee 2rOst eee 28 

Less than 0.6. TS lc ep led eae tcl aan LO) SRE ed Cle. 25 

Less than 0.6. TESTS BENG 2 ae SEY ee ES Ole Paes Ee. 43 



e. D-C Resistance of Transformers and 

Chokes in the AUDIO & SQUELCH Plug-In 

Unit. 

Choke or coil Terminals Resistance (ohms) 

BIRDS ey A eee see bate HEPA! lee ON A 500 

ALD ce eee ea ng ee ek See re Me he! a) 

eT Die UR ea eee Cae ON ERAL | Wire leads........ 9 

f. D-C Resistance of the Relay Coil in the 

RELAY Plug-In Unit. 

Choke or coil 

POP ya Mince Safin = Suet a Pop Pees | 500 

Terminals | Resistance (ohms) 

76. Directions for Signal Substitution 

a. Signal substitution (pars. 77 through 82) 

requires a source of audio, i-f and/or r-f sig- 

nals. Use a signal generator that will produce 

the signal required in any specific test (par. 
66). 

b. A vtvm and a tube tester also are needed 

to isolate the defective parts after the faulty 
stage has been indicated by signal substitution. 

c. In the tests indicated in paragraphs 77 
through 82, ground one side of the signal gen- 

erator output to the receiver chassis, and con- 

nect the other side through a capacitor, , as 

instructed in the specific test, to the points in 
the receiver under test. 

d. Note the volume obtained, and listen for 

serious distortion or abnormal noise. When 

working back through the receiver from the 

audio output stage towards the input stages, 
reduce the signal generator output as required 

to eliminate the possibility of forcing a signal 

through a defective circuit. If a similar re- 

ceiver, in good dperating condition, is available, 

compare the results obtained from the receiver 
being tested with the receiver known to be 

operating properly. 
e. If a certain point in the receiver that re- 

quires signal injection is difficult to touch with 

the test probe or clip, select another point 
directly connected to the first point. Such a 
test may be at the junction of two resistors, 

two capacitors, or on a terminal board. The 

serviceman must use his own judgment when 

such a circumstance arises. 

f. Be very careful when probing in the re- 
ceiver. Connections and parts are small and 

64 

in very close proximity with other parts. Check 
the wiring and solder connections while testing 

by signal substitution. A poor solder connec- 

tion or similar fault may be the trouble being 

investigated. 

77. A-F Tests 

Note. Before attempting any of the tests, be sure the 

squelch disable switch in the control unit is in the OFF 

position. Set the VOLUME control in the control unit 

to the extreme clockwise position. 

a. Terminal 5 of V122 (Plate of Audio Power 

Amplifier). Apply an audio signal through a 
series capacitor (approximately .05 pf) to ter- 
minal 5 of V122. If the output of the audio 
generator is sufficient, an audio tone should be 

heard in the loudspeaker. If no audio signal 
is heard, inspect the audio output connections 
from the loudspeaker back to the audio output 
transformer, T121. Check this transformer for 

an open winding or capacitor C133 for a short. 
b. Terminal 1 of V122 (Grid of Audio Power — 

Amplifier). Place the audio signal from the 

signal generator on terminal 1 of V122. Re- 

duce the audio output from the a-f generator 
if the volume becomes excessive. There should 
be a noticeable increase in volume as compared 
with the previous test. If no volume increase 
is obtained, or no audio signal is heard, check 

tube V122. If the tube tests are satisfactory, 

check the plate and screen voltages of V122. 
If these tests reveal no fault, measure the re- 

sistance from pin 7 of V122 to ground. This 
checks the 470-ohm resistor, R253, on TB251 

in the receiver base or the 500-ohm winding of 

relay K271 if the relay is used instead of R253. 

c. Terminal 1 of V121 (Plate of 1st Audio 

Amplifier). Apply the audio signal to pin 1 
of V121. If no audio signal is heard, check 

capacitor C126. If the audio signal is greatly 

reduced as compared with that of the previous | 
test, advance potentiometer R127 clockwise 

noting any increase in volume. (Mark setting 

of R127 before performing this step.) If the 
volume increase is erratic, check potentiometer 
Ri2zt 

d. Terminal 4 of V121 (Grid of 1st Audio 

Amplifier). Apply the audio signal to pin 4 
of V121. The audio signal should be greatly 

increased as compared with that of the previ- 
ous test. If the audio tone from the loud- 

speaker is excessive, reduce the output from 
the a-f generator. If no volume increase is 



apparent, or no audio output is obtained, check 
tube V121. If the tube tests satisfactorily, 

check the plate and screen voltages of V121; 

also check cathode resistors R123 and R124. 

e. Junction of C127 and R121 (Audio Input 

to AUDIO & SQUELCH Plug-In Unit). Inject 

the audio signal from the signal generator at 

the junction of C127 and R121 and listen for 

the audio tone in the loudspeaker. If there is 
no output, check C121, C122, and R121. If 
this check reveals no fault, check R122 and 

C128. As a final check, break the connection 

to terminal R on P121. If audio noise can be 

obtained by injecting the signal generator at 

the junction of C127 and R121, the trouble 

probably is in the connection between the 
AUDIO & SQUELCH plug-in unit and the 2ND 

IF DISCR plug-in unit. 
f. Junction of Terminal R on P82 and I-F 

Filter FL81 (Audio Output in 2ND IF DISCR 
Plug-In Unit). Apply the audio signal from 

the signal generator to the junction of terminal 

R on P82 and i-f filter FL81. If an audio sig- 

nal is heard in the loudspeaker, apply the audio 
signal to the second terminal on FL81 (not the 

grounded one). If at this point no audio is 
obtained, check i-f filter FL81. 

Note. Filter FL81 is used only in 2ND IF DISCR 

plug-in units on Order No. 11661—Phila—52 bearing serial 

numbers 1 through 5550. In units with serial numbers 

5551 and higher, FL81 is replaced by C111, R115, and 

C112. 

78. Squelch Test 
a. Test Set-Up. 

(1) Set the SQUELCH control to the ex- 

treme counterclockwise position. 
(2) Connect the audio oscillator between 

ground and the junction of C127 and 

R121. Adjust the audio oscillator to 

deliver 12,000 cps. Connect an a-c 

vtvm across the audio oscillator. Con- 

nect a d-c vtvm between ground and 

terminal 1 of V122. 

b. Squelch Circuit Test. Set the audio oscil- 

lator attenuator control for zero output. The 
reading on the d-c vtvm should be about .25 

volt negative. Slowly advance the output at- 

tenuator control on the audio oscillator until 

the needle suddenly jumps up to approximately 

a negative 25 volts. At this point, take a read- 

ing on the a-c vtvm. The reading should be 

between 2.5 and 4.U volts rms (root mean 

square). Note the reading just obtained and 

slowly decrease the output from the audio oscil- 
lator. When the d-c vtvm reading suddenly 

drops to approximately .25 volt negative, again 
read the a-c vtvm. This voltage should be 14 

volt rms less than the 12,000 cps voltage re- 
quired to squelch the audio tubes. 

c. Troubleshooting Squelch Circuit. Refer to 

paragraph 59 for squelch circuit theory. When 

the audio tubes are unsquelched, noise amplifier 

tube V123 and squelch clamp tube V125 are 
conducting heavily as evidenced by. the large 

voltage drops across their respective plate re- 
sistors. When the audio tubes are squelched, 

squelch tube V124 conducts heavily as evi- 

denced by the low plate voltage. Reference to 
the voltage and resistance data in figures 53 

and 54 will be of assistance in troubleshooting 

the squelch circuit. Possible sources of trouble 

other than tubes or the germanium diode CR121 

are the numerous series-connected resistors in 

this circuit. An open resistor or one that has 
changed in value appreciably will be a definite 
source of trouble. 

d. Alternate Squelch Test. Another method 

of checking the operation of the squelch circuits 
consists of measuring the plate voltage of noise 
amplifier V123, squelch tube V124, and squelch 

clamp V125 as the 12,000 cps test signal is 
turned on and off. The voltages should agree 

approximately with the voltages given in fig- 

ures 53 or 54, and 55 or 56. 

79. I-F Tests 

a. 2ND IF DISCR Plug-In Unit. Set the 

SQUELCH control in the OFF position and the 
VOLUME control in the maximum clockwise 

position. 
(1) Plate of second limiter V87. Connect 

a d-c vtvm across terminal R of P82 

and ground. Apply an unmodulated 
455-ke signal across terminal 1 of T81 

(fig. 65) and ground. Vary the sig- 

nal frequency up to 490 ke and down 

to 420 ke. The meter reading should 

be approximately —20 to —30 volts 
at 490 ke, approximately +1 volt at 
455 ke, and approximately +20 to 
+30 volts at 420 ke. If the above 
results are not obtained, make an 

ohmmeter check on T81, CR81, CR82, 

FL81, and their associated components. 
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(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

Note. FL81 is replaced by C111, R115, 

and C112 on all 2ND IK DISCR plug-in 

units on Order No. 11661-Phila—52 bearing 

serial numbers 5551 and higher. 

Control grid of second limiter V87. 

Connect the signal generator across 

terminal 4 of V87 and ground and 

vary the frequency as in (1) above. 

Reduce the output of the signal gener- 
ator, if necessary. If the same results 

as in (1) above are not obtained, 

check the plate and screen voltages of 

V87 and check V87. 

Plate of first limiter V86. Repeat the 
above procedure with the signal gen- 

erator connected across pin 1 of V86 
and ground. If satisfactory results 

are not obtained, check C95 by bridg- 

ing it with a similar capacitor. 

Control grid of first limiter V86. Re- 

peat the above procedure with the 
signal applied across pin 4 of V86 and 
ground. If results are not satisfac- 

tory, check the plate and screen 
voltages of V&6. Also check for a 

defective V86, Z82, C93, or R98. 

Plate of fifth 455-kc 1-f amplifier V85. 

Apply the signal across pin 1 of V85 
and ground. If results are not satis- 

factory, check C91 by bridging it with 

a similar capacitor. 

Control grid of fifth 455-ke 1-f ampli- 

fier V85. Apply the signal across pin 
4 of V85 and ground. If results are 

satisfactory, check plate and screen 
voltages of V85. Also check V85, 

R100, R97, R96, R88, and R111. 

Fourth, third, second, and first 455-ke 

i-f amplifiers V84 through V81. Ap- 
ply the signal in turn to the plates and 
grids of V84 through V81. Check for 

defective components as in the pre- 
ceding steps. Note the following: 

(a) The absence of plate or screen grid 

voltages can be caused by open re- 

sistors or shorted bypass capacitors. 

(b) Positive control grids indicate leaky 

or shorted coupling capacitors, or a 
gassy tube. 

(c) If plate or screen grid voltages are 

absent or low, refer to the Radio 

Receiver R-257/U schematic dia- 

gram (fig. 79) and the B+ distribu- 

tion diagram (fig. 44). 

(d) Sometimes tubes develop short cir-. 

cuits and upset the plate and screen 
grid voltage readings. Be sure this 

is not the case before troubleshoot- 

ing for defective capacitors or 

resistors. 

b. 1ST IF 7.8 MC Plug-In Unit. 
(1) Plate of second mixer V52. Apply the 

same test signals as in a above to pin 
1 of V52. If satisfactory results are 

not obtained, check Z55, Z251, and the 

coaxial connections between the 1ST 

IF 7.8 MC and the 2ND IF DISCR 

plug-in units. 
(2) Control grid of second mixer V52. 

Apply a 7.8-mc unmodulated signal to 
pin 4 of V52 through a small mica 
capacitor. Vary this signal approxi- 
mately 30 ke above 7.8 mc and 30 ke ~ 

below 7.8 mc. The d-c output at ter- 
minal R of P82 should be the same as 

in (1) above. If satisfactory results 
are not obtained, check the plate and 
screen voltages of V52. Check V52. 

Check second h-f oscillator V53. Also 

check the plate, screen, and control 

grid voltages of V53. The absence of 

a negative voltage on the control grid 

of V53 indicates that this stage is not 

oscillating. If this is so, check, and 

if necessary, replace crystal Y51 

(Crystal Unit CR-18/U). 

(3) Plate of 7.8-mc i-f amplifier V51. Ap- 

ply the 7.8-mc signal at pin 1 of V51. 

If the test fails, check the three coup- 
ling capacitors C58, C60, and C62 by 

injecting the 7.8-mc signal on their 

tie points while working towards sec- | 
ond mixer V52. 

(4) Control grid of 7.8-mc i-f amplifier 

V51. Apply the test signal to pin 4 
of V51. If the test fails, check V51. 

Check the plate and screen grid volt- 
ages if the tube is satisfactory. 

80. R-F Tests 

a. Control Grid of First Mixer V203. Tune 
the signal generator to the receiver frequency 

and inject a strong signal frequency modulated 

+15 ke with 1,000 cps at terminal 4 of V203 



through a small mica capacitor (100 pf). If 
no audio is heard in the speaker, increase the 
output of the signal generator and vary the 

signal generator frequency above and below its 

initial setting. If no audio is obtained, or the 

signal is weak, check V203. If the tube is 

satisfactory, check its plate and screen voltages. 
Also measure the d-c voltage at the test point 

on the front panel marked LO. If the local 
oscillator is operating, this voltage should be 

about —1 volt. 

b. Plate of Second R-F Amplifier V202. If 
the signal injection test in the preceding sub. 

paragraph indicates that the trouble is ahead 
of 1st mixer V203, tune the signal generator 

to the receiver frequency and inject a signal on 

terminal 1 of V202. If this test suggests a 

failure, check coupling capacitor C221 and coil 

assemblies Z204 and Z205. 

c. Control Grid of Second R-F Amplifier 
V202. Apply the r-f signal to terminal 4 of 
V202. An increase in receiver output should 
be noticeable. If this is not the case, test V202. 

Return the tube to its socket if it is satisfactory 

and check tube voltages and resistances. 

d. Plate of First R-F Amplifier V201. Inject 

the r-f signal into terminal 5 of V201. The 

response should be comparable with that of the 
preceding test. If not, check coupling capaci- 

tors C211 and C214 and coil assemblies Z202 
and Z208. 

e. Control Grid of First R-F Amplifier V201. 

Apply the r-f signal to terminal 1 of V201. An 
increase in receiver output should be noticeable. 
If a failure is apparent in this stage, check the 

tube voltages and resistances. Proceed to the 

antenna input connector P201 and apply the 
signal at this point. If the output is reduced, 

trouble may be located in coil assembly Z201 or 

in connector P201. 

81. Age Test 

a. Radio Receiver R-257/U uses an age cir- 

cuit that applies a negative bias to the control 
grids of r-f amplifiers V201 and V202. This 
bias is proportional to the signal strength of 
the received signal. The fifth 455-kc i-f ampli- 
fier develops this bias at its control grid. A 
portion of this bias is fed back to the r-f am- 

plifiers through an RC (resistance and capaci- 

tance) network which is designed to filter out 

a-c pick-up such as that resulting from ignition 

noise or similar types of interference. 
6. Connect the signal generator to antenna 

input connection P201 and a d-c vtvm to the 
test points marked 2ND IF and GND on the 

front of the receiver. With the signal genera- 

tor tuned to the receiver frequency and set at 

zero output, note the reading on the vtvm. In- 

crease the output from the signal generator to 

maximum. The agc bias should increase also. 

Check this bias with a vtvm at the low end of 

the grid return resistors (R202 and R204) of 

V201 and V202 respectively. If this bias is not 
apparent at the tubes, one of the components in 
the age RC network, capacitors C205, C215, 

C252, or C85, or resistors R254, R96, R111, or 

R88 may be defective. If R88 is open, the age 
voltage will be too high and reduce the receiver 

sensitivity. Absence of age voltage causes seri- 

ous receiver overloading. A gassy condition of 

tubes V201 and V202 also will impair operation 
of the age circuit. 

82. Stage Gain Charts 

a. General. Stage gain measurements allow 

a check on the gain of individual stages in the 

receiver. In troubleshooting, the measurements 

serve to locate the defective stage, which may 

be operative although low in signal output. The 
test signals injected into particular parts of the 
circuit are adjusted to develop a predetermined 

output signal, either in the form of an audio 
output signal or the bias voltage developed 
across the grid resistor of the fifth 455-kc i-f 

amplifier. As the source of test signal is moved 
from the output circuits toward the antenna 
input circuit of the receiver, less test signal 

voltage should be required to develop the re- 

quired output. The receiver has no controls 
except the screwdriver-adjusted audio volume 
control (R127) in the AUDIO & SQUELCH 

plug-in unit. 

b. Test Conditions. 

(1) Use a 115- or 230-volt a-c power sup- 
ply (Power Supply PP-846/U). Ad- 

just the line voltage to 115 or 230 

volts. 

(2) Allow the receiver and test equipment 

to warm up for at least 10 minutes. 

(8) Turn the audio gain control (R127) 

in the AUDIO & SQUELCH plug-in 

unit fully clockwise (maximum gain). 
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(4) Turn the SQUELCH control in the 

control unit to the OFF position. 
The stage gain of individual stages 

should fall within the limits specified 
below. The limits are broad enough 

to accommodate variations in the qual- 

ity of replacement tubes. However, 

the overall sensitivity of the receiver 

should be better than .5 microvolt, as 

pointed out in paragraphs 97 and 98. 
c. Audio Stage Gain Chart. Connect an 

8-ohm load across the secondary (terminals 3 

and 4) of the audio-output transformer T121. 
The VOLUME control circuit and loudspeaker 
in Electrical Equipment Cabinet CY-1150/U 
will apply the 8-ohm load if this cabinet is used. 
Also connect a power output meter across ter- 
minals 3 and 4. If the power output meter 
supplies the 8-ohm audio load, no additional 
speaker circuit or resistor loading should be 

used. Connect a high impedance a-c vtvm 

across the output terminals of the audio oscil- 
lator. Feed the 1,000-cps audio test signal to 

the points indicated. Use resistor R253 (470 
ohms) as the cathode bias resistor of tube V122. 

This resistor is connected in the circuit when 

the jumper on TB251 is connected between 
terminals 9 and 10. 

(5) 

IF. Vary the i-f signal frequency 

above and below 455 ke. The dis- 

criminator output voltage (measured 

at the DISCR test point) should swing 

between the limits of 20 and 30 volts 

plus and minus. A larger test signal 

should not change these limits because 

of the limiting action of V86 and V87. 

Stage gain tests on these two stages 

indicate limiting action by an increase 

in grid leak bias developed at the grids 

of V86 as the input test signal is in- 

creased. A test point at the grid of 

V87 is decoupled at the junction of 
R101 and C96. 

(2) Connect the d-c vtvm to the receiver 
test points marked GND and 2ND IF. 
Output voltage is measured at the 

control grid of V85 through the de- 

coupling filter consisting of R99 and 

C92. Adjust the output of the un- | 
modulated 455-ke i-f test signal to 

obtain a —3-volt reading on the vtvm. 

Test the gain of the 455-kc i-f stages 

Input voltage Power 
(volts) at T121 

Input connection secondary 
min max (watt) 

Pine lore cl ees 6.1 13.6 0.5 

Pints ote 2a eee 075 .165 m9) 

Terminal R of P121__... 2.0 4.4 5 

Junction of R112 and 2.4 5) 4 & 

FL&1. 

d. 455-KC I-F Stage Gain Chart. 

(1) Connect a d-c vtvm to the receiver 

test points marked GND and DISCR. 
Connect the i-f signal generator to pin 

4 of V84 through a 1,000-yyf mica 
capacitor. The d-c vtvm should read 

+1 volt when the signal generator is 

tuned to 455 ke (unmodulated), indi- 

cating correct alinement of the dis- 

criminator. As the signal generator 

is varied above and below 455 ke, the 

needle on the vtvm should swing rap- 

idly positive and negative. Use a 
test signal that will develop a negative 

3 volts at the test point marked 2ND 
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as follows: 

Input voltage 
(uv) Output at 

Input connection 2ND IF 
min max (volts) 

Fire ot vade of oi amass 27,000 61,500 23 
IPingeloie Vico ase ee 7,500 16,900 —3 

Bins’ Olav S2a5 ae 830 1,870 —3 

PITA OL V8 eres eee ee 93 210 —3 

Binsd Ol Vij 2 2 ee 24 54 —3 

e. 7.8-MC I-F Stage Gain Chart. Use the 

same vtvm_ connection used for the 455-kc i-f 
tests. Feed an unmodulated 7.8-mc i-f test 

signal to the circuits indicated through a 1,000- 

put mica capacitor. 

Input voltage 
uv Output at 

Input connection 2ND IF 
min max (volts) 

Binesrol: Vola oes 32 72 —3 

ries: Ola 20 5 eee 11 25 —3 

f. R-F Stage Gain Chart. Couple in an r-f 

test signal of 25 to 50 mc as listed in the chart 

below through a 100-yuf mica capacitor. Be 
careful not to disturb any of the wiring in 

the RF AMPL 25-50 MC plug-in unit. The 



accuracy of the test at pin 4 of V202 depends 

on the amount of detuning and circuit loading 

resulting from the test connection at this point. 

Keep the mica capacitor as close to pin 4 of 

V202 as possible. When feeding the test sig- 

nal into the antenna input circuit (terminal 3 

of Z201 or the antenna input connector of Elec- 

trical Equipment Cabinet CY-1150/U), the 

Section Il. 

83. Special Tools Required for Replacement 
of Subminiature Parts 

a. No special tools are shipped with Radio 

Receiver R—257/U. The smallest general pur- 

pose radio tools available are most suited for 

the repair of this receiver. Such tools as 

needle-nosed pliers and small diagonal cutters 

are more useful than the ordinary radio long- 
nosed pliers and cutters. 

b. The tips on the test probes used for test- 

ing and alining this receiver should be kept 

clean. If possible, a point should be filed on 

the end of each probe tip in order to contact 

the parts being tested without exerting a force 

which could result in a broken part or wire. 

84. Replacement of Parts 
a. General. Refer to figures 59 through 71 

for locations of the parts in the assemblies of 

Radio Receiver R-257/U. 

b. Subminiature Tubes. Be careful when 
removing the subminiature tubes. Lift them 

straight up away from the socket. When re- 

placing the subminiature tubes, be sure the | 

red dot on the tube lines up with the red dot 

on the chassis. New subminiature tubes have 

long wire leads which must be cut to the proper 

length. Use the tube being replaced as a guide 
for the proper length of the wire leads. Ter- 

minal numbers on the tubes begin with number 

1 at the red dot and progress to number 5. 

When replacing V203, refer’ to paragraph 43d. 

c. Coaxial Connectors of Plug-in Units. 

Loosen and remove the flathead screws on the 

bottom plate of the plug-in unit. This releases 

the bottom plate and the coaxial connector can 

be removed after first unsoldering and remov- 

ing the cable or wire attached to it. 

d. R-F Bypass Capacitors with Solder Lugs. 
There are eight r-f bypass capacitors on the 

RF AMPL 25-50 MC plug-in unit which are 

output impedance of the signal generator must 

be 50 ohms. 

Input voltage Output at 

Input connection ae 2ND IF 
min max (volts) 

Pin 4 of V202...... 8 18 i 
Terminal 3 of Z201_..._._. 33 75 —3 

REPAIRS 

soldered to the chassis. Unsolder the wire 

leads connected to them, and then heat the lugs 

that are used to fasten them to the chassis. 

When performing this operation be careful not 

to burn the other parts with the soldering iron. 

Replace the new bypass capacitor by first sol- 

dering it to the chassis and then connecting the 

wires removed from the original one. 

é. R-F and I-F Coils and Shield Cans. If the 
replacement of one of the r-f or i-f coil shield 

cans becomes necessary, proceed as follows: 

(1) Unsolder all wires, capacitors, and re- 

sistors connected to the coil assembly. 

(2) Remove the coil from the coil shield 

by removing the screws which retain 

it. Replace the coil with a new one 
if it is damaged. 

(3) Remove all tubes in the vicinity of the 

coil shield to be replaced. 

(4) Remove the original defective coil 

shield by cutting it away at its base. 

Use diagonal cutters or any tools ca- 

pable of this function. Be sure no 

sharp edges remain. Use a small file 
to remove burrs. 

(5) The replacement coil shield is mounted 

with two spade-type lugs or studs. 

Measure, mark, and drill two holes on 

the plug-in unit for mounting this 

replacement coil shield. When drill- 

ing, be careful not to damage the other 

parts. Remove any metal chips caused 

by drilling or filing. 

(6) Install the new coil shield and secure 

it with nuts and lockwashers. 

(7) Insert the coil; note the correct posi- 

tioning so that wires previously re- 

moved will fit. 

(8) Reconnect wires, capacitors, and re- 

sistors. 

(9) Check alinement of this plug-in unit. 
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“R251 R252TB251 R253 J 263 72251 2252 252257 J258 J254 

Figure 59. Radio Receiver R-257/U base, bottom view. 

C205 C206 R203 C209 

Z20| v20i c2i6 z203 v202 z2204 v203 

Figure 60. Radio Receiver R-257/U, RF AMPL 25-50 MC plug-in unit, top chassis view. 
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C232 C225 L208 Rail 

C226 P202 

c230\ R205\ z204 L204 \ 205 | T8203\ Tez 
L2i0 L209 Xv203 C22i 18204 72203 c2i0 c2i6 

‘1M 5071-27 

Figure 61. Radio Receiver R-257/U, RF AMPL 25-50 MC plug-in unit, bottom chassis view. 

Boe 2232 7223\' © asl 

P23i C245 C237 V233 V232 V23i 
TM §071-28 

Figure 62. Radio Receiver R-257/U, LOCAL OSC 25-50 MC plug-in unit, top chassis view. 
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Rest Geer ese «6k kss ©) casa) Rees ese ad xe 
hese C236 R239 | R236 | xv2s3 | R253 | C247 | R23I 

TM 5071-29 

Figure 68. Radio Receiver R-257/U, LOCAL OSC 25-50 MC plug-in unit, bottom chassis view. 

Figure 65. Radio Receiver R-257/U, 1ST IF 7.8 MC plug-in unit, bottom chassis view. 



TM 5092-503 

Figure 66. Radio Receiver R-257/U, 2ND IF DISCR plug-in unit, top chassis view. 

RICO = RIOS 

Rio4 Gioi 

Riot | RID Trios 7 inns Rid 

ROT XKVBS 695 XxVB7 TSI GR82 RIOT 

: 2 FLEI 1S REPLAGED BY Cil(1SQUUF), RIS (47K), AND 
C2 (LOQUUF) IN ALL [ND EF DISCR] PLUG-IN UNITS EXCEPT 
THOSE ON ORDER NO. 1IG6FPHILA-52 WITH SERIAL NUMBERS 

+ & 

- BELOW 5551. Sete 
a TM S092 - 6:1 

Figure 67. Radio Receiver R-257/U, 2ND IF DISCR plug-in unit, bottom chassis view. 
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Cs Ci28 Ri2gRi24 cl2i Rial Cia? Li2t RI23 Ri2e Ri22 Ci22 ci24 ci26 RIZ6 RIZ5 

CisO cI32 vie4 cl23 vi2l cies vies Ri27 

Figure 68. Radio Receiver R-257/U, AUDIO & SQUELCH plug-in unit, top chassis view. 

Ti2i = Xvi22_—s RIS? = «RIAGORISO RIGS © XVIZ24 RISB GRIZI RIZ6 RI3S RIS1. 

13) 

Ria? 

R134 

xvi23_ 

Gi33 XVi25 RIGS Rig7 R44 RISO Xvi2i R149 R163 Rig2 Rigo RI4I Ri33 Ri32 

NOTE: 

RI50 1S CONTAINED ONLY IN[AUDIO & SQUELGH 

PLUG-IN UNITS ON ORDER NO. 11661-PHILA-82 
WITH SERIAL NUMBERS | THRU 1213, 

TM 5082-510 

Figure 69. Radio Receiver R-257/U, AUDIO & SQUELCH plug-in unit, bottom chassis view. 
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Figure 70. 

c27l R27 

Radio Receiver R-257/U, RELAY plug-in unit, top chassis view. 

K27) 

Figure 71. 

85. Disassembly of Terminal Boards from 
Plug-In Units 

In the event that replacement of one of the 

terminal boards becomes necessary, observe the 

following precautions. 

a. Unsolder the wires, capacitors, resistors, 

and coil that are connected to terminals on the 

terminal board from points not on the terminal 

board. Be extremely cautious not to damage 

or break other terminals, especially on the sub- 
miniature tube sockets. Tag each lead wire 

or group of wires so that it will be properly 

wired when the new terminal board is installed. 

b. If the terminal board being replaced is 

one that contains numerous terminals, draw a 

pencil sketch of the board; number each ter- 

Radio Receiver R-257/U, RELAY plug-in unit, bottom chassis view. 

minal with numbers that will agree with the 

numbers on the tagged wire leads. To remove 

the terminal board, remove its securing screws. 

Solder the components on the replacement ter- 

minal board before mounting the terminal board 

on the chassis. 

c. If it is necessary to replace a part on one 

of the terminal boards and the part is difficult 

to remove because of its location in the plug-in 

unit, remove the attaching parts of the ter- 

minal board and move it slightly to make the 

part to be removed more accessible. 

86. Refinishing 
Instructions for refinishing are given in TM 

9-2851, Painting Instructions for Field Use. 

Refinish outer surfaces when necessary. 
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Section III. 

87. General Alinement Precautions 

a. Before attempting alinement of the re- 

ceiver, be certain that alinement is necessary. 

If the sensitivity of the receiver is below that 

which is required, the trouble may be due to 

weak tubes or other circuit defects. If a com- 

plete alinement of the receiver is necessary, 

the 455-ke alinement must be done first and 

then the 7.8-mc i-f alinement; next the cir- 

cuits in the LOCAL OSC 25-50 MC plug-in 

unit; and finally the r-f circuits in the RF 

AMPL 25-50 MC plug-in unit. If the 455-ke 
i-f circuits are not alined properly, subsequent 
alinements will be incorrect also. It is recom- 

mended that the frequency settings of the sig- 

nal generator be checked with a frequency 

meter such as Frequency Meter TS-—174B/U. 

b. The RF AMPL 25-50 MC plug-in units 
have five terminal boards (fig. 16) with two 

terminals on each one. When the receiver is 

operated between 25 and 35 mc, jumpers must 

be wired across the terminals of TB201, TB202, 

TB203, TB204 and TB205. This operation 

shunts the tuned circuits with the additional 

capacitance necessary to tune the low end of 

the 25- to 50-mc range. When the receiver is 

operated in the range from 35 to50 mc, remove 

these jumpers. 

c. Similarly, the LOCAL OSC 25-50 MC 

plug-in unit must be jumpered when the re- 

ceiver operates in the range from 25 to 35 me. 

The jumper connection across L234 (fig. 16) 

must be removed, and jumper connections must 

be made across the pairs of terminals on TB232 

which are connected respectively to terminals 

1 and 2 of Z231, terminals 1 and 3 of Z232, 

terminals 1 and 2 of Z233, and terminal 2 of 

Z234 and the junction of C240 and C243. When 

the receiver operates in the range from 35 to 

50 mc, the jumper connection is made across 

L234 and the jumper connections across the 

four pairs of terminals on TB232 are removed. 

88. Test Equipment Required for Alinement 

a. Signal Generators. The signal generator 

required for r-f alinement, such as Signal Gen- 

erator Set AN/URM-27 or —48, must cover the 

frequency range of 25 to 50 mc and must be 

capable of delivering a signal frequency modu- 

lated at least +15 ke (deviation) with a 1,000- 
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cps audio signal. The output should be accu- 

rately calibrated from zero up to 1 volt with 

a low-impedance connection such as 50 ohms. 

The i-f signal generator (RF Signal Generator 

Set AN/URM-25 or equivalent) should be ca- 

pable of delivering the two i-f frequencies, 445 

ke and 7.8 me, the 7.8-mc signal either unmodu- 

lated or frequency modulated +15 ke (devia- 
tion) with a 1,000-cps audio signal. 

b. Output Meter. The output meter used 

for determining the audio-output power of the 

receiver (Output Meter TS—585/U or equiva- 

lent) should have an input impedance of 8 ohms 

(which matches the secondary impedance of 

the audio-output transformer T121). Elec- 

tronic Multi-meter ME-6/U, in parallel with 

an 8-ohm load resistor, can be used in place of 

the power meter. The maximum audio power 

developed by the receiver will seldom be in 

excess of approximately .5 watt. Therefore, 

any meter that will give accurate readings from 

this .5-watt level down to and including zero 
will be satisfactory. 

c. Frequency Meter. The practice of cali- 

brating the signal generator with an accurate 

frequency meter, such as Frequency Meter 

TS-174B/U or Frequency Meter Set SCR-— 

211(*) is required. Such practice as this as- 

sures accurate alinement. 

d. D-C Vivm. <A d-c vtvm is also required 
for alinement as well as for troubleshooting. 

The hot lead should be shielded to minimize r-f 

pick-up. This d-c vtvm is used for measuring 

voltages across high resistance circuits. Be- 

cause of its high input impedance (over 10 

megohms), the loading of the circuit, due to 

the vtvm input impedance, is negligible. Elec- 

tronic Multimeter TS-—505/U or equivalent is 

recommended for this purpose. 

e. A-C Vtum. An a-c (Electronic Multi- 

meter ME-6/U, or equivalent) is necessary for 

measuring audio voltages pertaining to tests 

and adjustment of the AUDIO & SQUELCH 

plug-in unit. As in the case of the d-c vtvm, 

the high input impedance of this vtvm is highly 

desirable. 

f. Distortion Analyzer. A distortion ana- 

lyzer is required to adjust audio gain control 

R127 on the AUDIO & SQUELCH plug-in unit. 

This instrument also is required for final test- 



ing the receiver. Spectrum Analyzer TS-— 

723/U is recommended for this purpose. 

g. Alinement Tool. <A special alinement tool 

is required for adjusting the slugs in the vari- 

ous coil assemblies used in the receiver. The 

alinement tool has a hollow head which engages 

the adjusting screw in‘a manner that prevents 

the tool from slipping off the screw. 

89. Alinement Procedures 

a. Radio Receiver R-257/U can be alined 

with the receiver connected to its case with a 

patch cord. Remove the shield covers that 

slip over the individual plug-in units before 

inserting the plug-in units in the receiver base. 

b. It is important to have test conditions 

favorable to good alinement practice. The use 

of a metal-topped bench, or a sheet of metal 
(preferably copper sheet) placed under and 

bonded to the receiver to be alined, is con- 

sidered good practice. The test equipment 

should be bonded to the metal sheet also. The 

Shelter or room where the alinement is per- 

formed should be free from stray r-f fields, 

such as those found in the vicinity of other elec- 

tronic equipment. If possible, a grounded and 

screened room should be used. The receiver 

should be warmed up’ before alinement. Fif- 

teen minutes of warmup time is essential; 30 

minutes is even better. The receiver power 

supply (Power Supply PP-846/U) should be 
fed from a regulated voltage supply delivering 

115 volts a-c. All adjustments on the receiver 

should be performed with nonmetallic aline- 

ment tools because metal ones may unbalance 

the various magnetic fields present in elec- 

tronic circuits, especially in the RF AMPL 

All the alinement 25-50 MC plug-in unit. 

AUDIO & SQUELCH} PLUG-IN UNIT 

Z23\ Z232 Z233 Z234 

GD 

S 
‘© 

>| Ga e2 

[LOCAL OSC 25-50 MC)PLUG-IN UNIT 

Figure 72. 

Z20I Z203 Z204 Z206 

Z202 Z205 

TM SOTI-30 RF AMPL 25-50MCjPLUG-IN UNIT 

Radio Receiver R-257/U, alinement points. 
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points in the receiver are located in the bot- 

tom sections of the plug-in units (fig. 72) and 

are accessible for adjustment when installed 

in the receiver base. 

c. Unless otherwise directed, set the controls 

on the control unit to the following positions 

preparatory to alinement: 
(1) VOLUME control to any position clock- 

wise so that the POWER lamp lights. 

(2) SQUELCH control fully clockwise so 

that the squelch disable switch is in 

the OFF position. 

90. I-F Alinement Procedures 

Caution: The 455-kce i-f amplifiers must be 

alined before any other alinement is attempted. 

(This does not apply to the frequency-changing 

procedure which involves realinement of the 

LOCAL OSC 25-50 MC and the RF AMPL 

25-50 MC plug-in units.) 

a. 455-ke I-f Alinement Procedure. The 

455-ke i-f alinement is performed as indicated 

in the chart below. If the 455-kc i-f stages 

are far out of alinement, it may be necessary 

to use a large output from the signal generator 

to obtain an indication on the vtvm. Use a 

455-ke unmodulated signal. As the tuned cir- 

cuits are alined and the vtvm reading increases 

appreciably, decrease the signal generator out- 

put to prevent overloading. Use the lowest d-c 

range on the vtvm. 

Vivm Signal generator 
connection Step connection 

1 | Test points on front of re- Pin 4 of V52 (second mixer) 

Adjustment Indication 

Discriminator T81 sec- +1-volt reading on vtvm. 

ceiver marked DISCR through a .05- uf capaci- ondary. 

and GND. tor. Use approximately 

100-uv output. 

2 | Test point at the junction | Pin 4of V52 (second mixer) | Z82_......2..22.--------eeseeeeeeeee Maximum output. 

of R101 and C96 (vtvm through a .05-yf capaci- ‘ 

on lowest negative tor. Keep output low to 

range). prevent saturation of 

V86. 
3 | Test points on front of re- | Pin4of V52 (second mixer) | Z81 and Z55_...--.. Maximum output. 

ceiver marked 2ND IF 

and GND. 

b. 7.8-mc I-f Alinement Procedure. Before 

performing the 7.8-mc i-f alinement procedure, 

be sure the 455-kc i-f stages are alined accurate- 

ly. Connect the signal generator to pin 4 of, 

V203 through a small mica capacitor and the 

chassis. Adjust the signal generator to 7.8 

me and check with the frequency meter. After 

each adjustment, reduce the signal generator 

output if necessary, to prevent overloading. 

If this procedure does not produce a maximum 

(peak) reading on the vtvm, connect the signal 

generator to pin 4 of V52 and adjust Z55 for 

maximum reading. Then connect the signal 

generator to pin 4 of V51 and adjust Z52, Z53, 

and Z54 for maximum reading. Then connect 

the signal generator to pin 4 of V203 and ad- 

just Z54, Z538, Z52, Z51, and Z206 for maxi- 

mum reading as indicated in the chart below. 

Step Vtvm connection Adjustments Indications 

1} Test points | 254, Z53, Z52, | Maximum 

marked 2ND Z51, and output. 

IFandGND. Z206. 
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through a .05-yf capaci- 

tor. Keep output low. 

91. R-f Alinement 

a. Presetting Tuning Cores in RF AMPL 

25-50 MC Plug-in Unit. The tuning cores of 

Z201, Z202, Z203, Z204, and Z205 first must be 

adjusted approximately to their correct posi- 

tions to allow the test signal to pass through 

the r-f stages. The following chart lists vari- 

ous receiver frequencies and the corresponding 

number of turns that the tuning cores must be 

adjusted for each frequency. Columns 2, 38, 

and 4 list the number of turns that the core 

slugs must be turned in from the extreme coun- 

terclockwise positions. To use these three col- 

umns, each of the five tuning cores first must 

be turned to its extreme counterclockwise posi- 

tion. In this position, the top of the core 

adjusting screw is approximately 13/16-inch 

above the chassis. If the equipment is received 

directly from the factory, the receivers are al- 

ready tuned for 34.1 mc; columns 5, 6, and 7 

list the direction and number of turns that the 

tuning cores must be changed from the factory- 



set positions. (A spot of paint or some other at least three times. If the vtvm 

type of mark on the alinement tool will make reads off-scale, reduce the signal gen- 

it easier to count the number of turns.) erator output. 

c. LOCAL OSC 25-50 MC Alinement. 

Ee 2 | 3 | . a | W u (1) Before alining the LOCAL OSC 25-50 

Number of clockwise ar chee oe MC plug-in unit, inspect the existing 

Receiver ad Phd iud Cpa potion G4: 0) jumper connections (fig. 16). If the 
megineney 720), 720, receiver is to be alined to a frequency 

el roscoe Ver hteoos | Zo08 between 25 and 35 mc, the jumpers 

bs. SS a hac ee must be as follows: jumpers across 
pit Od NEI Bb Ae 2814) 2614} 30 | 1814 | 18% | 17 Z231, Z232, Z233, and Z234 and no 

- csvsceneteseeseencenennee a a s ie ae jumper across L234. If the receiver 
a pe poe - sae 14 : is to be alined to a frequency between 
ee 209 | 11371234 | 11 , 

Seam Hobie 20 | 18%] 22 | 98,1 10%] 9 35 and 50 me, the jumpers must be as 
SO Aes 18 16%| 20 TA WSs 7 follows: a jumper across L234 and 
Sweet en ae 16 14 18 534 | 6 5 no jumpers across Z231, Z232, Z233, 

es Bee ee eee - 7‘ We iG : a and Z234. Align the LOCAL OSC 
See eee ee ee 2 o) 4 2 : . 4 ae een oul 8 i: ; 0 0 25—50 plug-in unit as follows: 

35 (with | 9%} 7Mwl 12K) 344) lex) ele : i 
jump ers) : _ Step. oe Vtvm connection Adjustment Indication 

35 (without 29 28 33 | 1834 | 20 20 Lz None ete ues L231 une eNone. 
jumpers). screwed al. 

36.22 Soe. 27 26 30 1634 | 18 17 most all the 

aye eee Meee ae eS 251%) 2444) 27%) 1544 | 16%) 14% way counter- 

Boeke eT ales 24 23 26 1334 | 15 13 clockwise. 
30 Se. eee 2234) 21%) 2414) 12% | 13% |} 11 27R23 Lato terDi eco Le eer Maximum neg- 
AQ) ele Sc Pa Beg 214%) 20 23 TA | Ps 10 ina aero ative voltage. 

A a is is ds 204%; 19 22 10 11 9 TB231 and 

AD it dist eral i oe 19¥| 18 21 9 10 8 GND test 

Pe ia gee LE A i Boe lard 20.1117 9 Hi point. 

BADER eae Oa ae 1744) 16 19 16 8 6 By IRE) ence VRRP Maximum neg- 

i) ae ae ee, 16 15 18 5% | 7 5 inal on ative voltage. 

AGES SET Upte e 1434] 133%) 17 44 534 4 GND test 

DY ferent ee, Sa ae 1334] 13 16 3%] 5 3 point. 
SAS see ae ee! 13 1|%2 15 234 4 2 4 | LO and GND | Z233 and Z234. | Maximum neg- 

AQ Sy ul bie ay ee 12 it 14 Le 38 ] test points. ative voltage. 
0.3 ee eee 1034 9%) 13 % 1%} O 

| 

1 Counterclockwise. (2) At this point, it is possible to adjust 

the receiver frequency to the trans- 

b. Final Adjushment- mitter frequency by adjusting warp- 
(1) Follow the instructions given in para- : aoe Me eu 

ing coil Z231 which can shift the 
graph 87b concerning jumper connec- 

tions on TB201 through TB205. 

(2) Connect a signal generator between 

the antenna coaxial connector and 

chassis ground. Set the signal gen- 

erator output to 20 microvolts. This 

receiver frequency a few kc in either 

direction. This feature compensates 
for slight variations in crystals and 

alinement. Adjust warping coil Z231 
as follows: 

should be sufficient to allow a signal Bat tats 
to pass through the preset stages. Vtvm connection connection Adjustment 

(3) Connect a vtvm between the 2ND IF Test points on front | No signal gener- | Adjust Z231 for a 

and GND test points located on the of receiver marked atorused. Turn +1-volt reading 
3 i fe h : front panel Rethetreceiver, DISCRandGND on the trans on the vtvm 

mitter. (Set to 
(4) Adjust Z201, Z202, Z203, Z204, and Rie dncivad fran 

Z205 for maximum negative output quency.) 

on the vtvm. Repeat this procedure 
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92. Crystal Insertion 

a. Removal of Crystal. Crystal oven E231 

contains crystal Y231, thermostat $231, and 

dual heater winding HR 231 that can be oper- 

ated from 6.8-volt a-c or d-c or from 24-volt 

dc. This oven is disassembled as follows 

(fig. 73): 

so 

(1) Remove crystal oven E231 from the 

LOCAL. OSC 25-50 MC plug-in unit. 

(2) Loosen and remove the three binding 

head screws from the shell, and then 

remove the shell. 

(3) 

(4) 

Lift the heater winding off octal base 

E237. 

The crystal and the thermostat can 

now be removed. Since the crystal 

and the thermostat are similar in ap- 
pearance, they can be reversed acci- 

dentally. However, the crystal has 

its third overtone frequency marked 

onit. A decal fastened to the LOCAL 

OSC 25-50 MC plug-in unit near the 

octal oven socket will also guide the 

serviceman in returning the crystal 

and thermostat to their correct loca- 

tions. 

Figure 73. Radio Receiver R-257/U, crystal oven shown disassembled. 



b. Crystal Selection. The selection of the 

proper crystal can be made by applying this 
formula: 

Crystal frequency = 

Receiving frequency (mc) + 7.8 mc 

2 

c. Reassembling Crystal Oven. 

(1) Plug the crystal and thermostat into 

the octal oven base. 

(2) Slip the dual heater winding over the 

crystal and thermostat; observe the 

location of the contact pins and their 
proper holes in the octal base. 

(3) Replace the cover and the three bind- 
ing head screws. 

(4) Plug the crystal oven into the octal 

socket in the LOCAL OSC plug-in 
unit. 

Section IV. 

94. General 

This section is intended as a guide to be used 

in determining the quality of a repaired Radio 

Receiver R-257/U. The minimum test re- 

quirements outlined in paragraphs 95 through 

105 may be performed by qualified maintenance 

personnel with adequate test equipment. Re- 
paired equipment meeting these requirements 
will furnish uniformly satisfactory operation. 

95. Test Equipment Required for Final 

Testing 

The instruments needed for testing Radio 

Receiver R-—257/U are listed below: 

a. Signal Generator. An f-m signal gener- 

ator capable of producing signals frequency- 
modulated +15-ke (deviation) with a 1,000-cps 

audio tone is required for the r-f alinement of 

the receiver. In addition, the attenuator should 

be calibrated so that the output voltage can be 
determined accurately. Signal Generator Set 
AN/URM-27, or —48, or equivalent (par. 66), 

is required for this purpose. Also, a signal 
generator, such as RF Signal Generator Set 

AN/URM-25, is required for testing the 7.8-mc 

i-f amplifier and the 455-kc i-f amplifiers and 
limiters. 

b. Output Meter. An output meter, such as 
Output Meter TS-—585/U or equivalent, is re- 
quired for measuring the audio-output power 

93. Adjustment of Audio Volume Control 
Should readjustment of the audio volume 

control, R127 (fig. 69), become necessary, pro- 

ceed as follows: 

a. Connect Signal Generator Set 

AN/URM-27, or -—48, frequency modulated 

+15 ke with 1,000 cps and tuned to the fre- 
quency of the receiver, to P201 on the RF AMPL 

25-50 MC plug-in unit. 

b. Connect a vtvm to the front panel test 
points marked DISCR and GND, and tune the 
signal generator to the receiver frequency. 

c. Connect an audio output meter and a dis- 
tortion analyzer to the speaker output terminals 
(loaded 8 ohms). 

d. Advance R127 so that the receiver output 
is .5 watt. The harmonic distortion should not 

exceed 10 percent. (Voltage across 8 ohms for 

.5 watt is 2 volts.) 

FINAL TESTING 

of the receiver. The impedance of this meter 
must match the 8-ohm output impedance of the 

receiver. An a-c vtvm with an 8-ohm resistor 

across the output of the receiver can be used 
for determining power output also. 

c. A-c and D-c Vtum. A d-c vtvm, such as 

Electronic Multimeter TS—505/U or equivalent, 

and an a-c vtvm, such as Electronic Multimeter 

ME-6A/U or equivalent, are required for 

various tests. 

d. Audio Oscillator. An audio oscillator, such 

as Audio Oscillator TS-382/U or equivalent, is 

satisfactory for producing audio signals from 

20 cps up to 20,000 cps and having a voltage 
amplitude of at least 10 volts. 

e. Distortion Analyzer. A distortion ana- 

lyzer, such as spectrum Analyzer TS—723/U or 

equivalent, is required for measuring accurately 

audio distortion at a point of maximum audio 
output. 

96. Standard Test Conditions 

a. General. Final testing will be performed 

under standard test conditions. For Radio 

Receiver R-—257/U, these conditions are as 

follows: 

(1) Audio output shall be .5 watt at the 
output terminals of the audio-output 
transformer. 

(2) Quieting sensitivity shall be at least 

20 db (decibels). 
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(3) Signal-plus-noise to noise ratio shall 

be at least 10 db. 
(4) Input voltage shall be 6.3, 12.6, 26.2 

volts d-c or 115 volts or 230 volts at 

60 cps depending on the receiver 
power supply used. 

(5) Temperature and humidity shall be 

59° F. to 86° F. with 50 to 70 percent 
relative humidity. 

(6) Warmup period shall be at least 15 

minutes. 

(7) These tests will be modified by the 

specific test to be used. 

b. Controls. Set the controls on the control 

unit at the following positions unless instruc- 

tions are otherwise. 

(1) VOLUME control fully clockwise from 

the OFF position. 
(2) SQUELCH control fully clockwise so 

that the squelch disable switch is in 

the OFF position. 
(3) Audio volume control R127 (fig. 69) 

turned fully clockwise for maximum 

gain. 

c. Test Set-Up. Figure 74 shows a typical 
set-up of equipment for final test procedure. 

(1) Connect the r-f signal generator to 

antenna connector P201 on the RF 

AMPL 25-50 MC plug-in unit. 

(2) Connect the output meter (8-ohm 

load) across the secondary of T121. 

Connect a distortion analyzer to the 

same points. 

d. Converting to Db Units. When meter 

SIGNAL 

GENERATOR SET 

AN/URM-27 OR -48 

ELECTRONIC 

MULTIMETER 

TS-505/U 

scales are not calibrated in db, power ratios and 
voltage ratios can be converted into db by sub- 

stituting the units in the following formulas: 

(1) Db = Ue) log, where P, and P. are 

the two units of power in watts to be 
compared. For example: 

Let P; = 50 watts, and P; = 10 watts. 

PZ 50 
Then db = 10 log ST ==7 10. log 0 

at O eel ae ae Ogee 

7.0 db. 

(2) Db = 20 log Z2, where EF, and H2 are 
al 

two voltages (across the same or equal 

resistances) to be compared. For 

example: 

Let H. = 50 volts and #H, = 2 volts. 

EB, _ 50 

=) 20 <Glogv or 20 1240 

Ss le) 1h 

(3) When two meter readings are obtained 

directly in db, the db gain (or loss) 

is calculated by subtracting the lower 

db reading from the higher one. 

97. Sensitivity 

a. The sensitivity of the receiver is measured 

at the low end, the high end, and the middle of 

the frequency band. Sensitivity is defined as 

the signal (number of uv (microvolts) ) neces- 

SPECTRUM 

ANALYZER 

TS-723/U 

NOTES: 

1, ALL RESISTORS ARE IN OHMS 

2. THE 8-OHM RESISTOR |S NEEDED 

ONLY WHEN A HIGH IMPEDANCE 

VOLTMETER IS USED INSTEAD OF 
OUTPUT METER TS-585A/U. 

OUTPUT 

METER 

TS-585A/U 

TM SO7TI-32 

Figure 74. Final test set-up for Radio Receiver R-257/U. 
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sary to produce a signal-plus-noise to noise 
ratio of 10 db. 

b. Determine the sensitivity of the receiver 

by measuring the lowest signal generator input 

with 1,000-cps +15-ke modulation that will 
give a 10-db signal-plus-noise to noise ratio. 

The signal generator input voltage should be 

no greater than .5 uv. 

(1) Connect the signal generator to an- 

tenna connector P201 and apply a 
.5-uv +15-ke f-m signal with a 1,000 

cps tone. Note the output reading on 
the output meter. 

(2) Turn off the signal generator modula- 

tion. The reading on the output meter 
should be at least 10 db lower than 

that obtained in (1) above. 

98. Power Output and Distortion 

a. The power output and distortion test is 
used to determine how much audio power can 
be developed with a specified percentage of 
allowable distortion. 

b. Use the standard test conditions (par. 96) 
with audio volume control R127 turned fully 

clockwise (maximum gain). Apply a 100-uv 
(1,000-cps) +15-ke f-m signal to P201 with 

the signal generator. 

c. The power output must be at least .5 watt 
with the distortion not exceeding 10 percent. 

If the distortion as indicated on‘the distortion 

analyzer exceeds 10 percent, slowly turn R127 

counterclockwise until the distortion is exactly 

10 percent. At this point,.the power output 
must equal or exceed .5 watt. 

99. Overall Audio-Frequency Response 
a. The overall audio-frequency response (fig. 

75) of the receiver is designed to favor voice 

communication. A de-emphasis circuit preced- 
ing the first audio amplifier attenuates the high 

frequency audio signals at the rate of 6 db 

+1 db per octave. 

b. Apply a 100-uv f-m signal modulated +15 
ke with a 1,000-cps audio signal to antenna con- 

nector P201. Use this audio-output figure as 
a 0-db reference level and make a frequency 

response test at audio frequencies between 100 
cps and 4,000 cps keeping the deviation at +15 

‘ ke. The response should agree with the values 
in the chart below within 1 db. For this test, 

the r-f signal generator requires an external 

source of audio modulation (Audio Oscillator 

TS-—382A/U). 

Frequency (cps) 

Response (aby esp ieee a ie 8, ch gee hat a ag) ee 0 

100. Image Rejection Ratio 

a. In Radio Receiver R-—257/U, the first h-f 

oscillator frequency is 7.8 mc higher than the 

signal frequency to which the r-f amplifiers are 

tuned. The beating of these two signals in the 

mixer stage produces an i-f of 7.8 mc. How- 
ever, a signal 7.8 mc higher than that of the 

local oscillator (or 15.6 mc higher than that of 

the desired receiver input signal) also will beat 

with the oscillator signal in the first mixer 

stage to produce an i-f of 7.8mc. For example, 

if the desired r-f signal is 40 mc, then the un- 

desired image frequency is 40 +15.6, which 

equals 55.6 me. The tuned circuits of the r-f 

amplifiers must reject this image signal. 

b. With no signal applied to the radio set, 
note the reading on the output meter caused by 

noise. Determine the image frequency as out- 

lined in a above and accurately tune the signal 

generator to this frequency. Turn on the sig- 

nal generator and adjust the output for 20-db 
quieting. Record. the output voltage of the 

signal generator. 

c. Repeat the procedure in 6 above except 
tune the signal generator to the receiver fre- 

quency. Record the generator output for this 
step and compare it with the value obtained in 
b above. The ratio of these two input voltages 
is the image rejection ratio. Image rejection 

uv (from b) 

uv (from c)° 

ratio should not be less than 100,000 (100 db). 

ratio = This image rejection 

101. I-F Rejection Ratio 

a. Signals, reaching the antenna that have 

the same frequencies as the i-f stages of the 

receiver, may be passed by the receiver and 

produce interference to normal reception. The 

two r-f amplifiers in this receiver, V201 and 
V202, are designed to provide a high rejection 
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Figure 75. Radio Receiver R-257/U, overall audio frequency response curve. 

ratio for these 7.8-mc and 455-kce signals. The 

ratio of the input signals at the i-f frequencies 

and the input signals at the receiver frequency 

required to give 20-db quieting is the i-f re- 

jection ratio. 

b. Adjust the signal generator to deliver an 

unmodulated 455-ke signal to the antenna input 
to give 20-db quieting. Record this signal 

generator output. 

c. Adjust the signal generator to deliver 7.8 

mc to the antenna input to give 20-db quieting. 

Record this signal generator output. 

d. Adjust the signal generator to the receiver 

frequency and adjust the signal generator out- 

put to give 20-db quieting. Record this signal 

generator output figure. 

uv (from b) 

uv (from d) 

uv (from c) 

uv (from d) 

The i-f rejection ratio should be at least 100,000 

(100 db). 

e. 455. ke i-f rejection ratio = 

7.8 mc i-f rejection ratio = 
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102. Adjacent and Alternate Channel 

Selectivity 

a. Adjacent and alternate channel selectivity 

is a measure of the receiver’s ability to reject 

signals existing on frequencies 50 ke and 100 ke 

removed from the receiver frequency. The 

adjacent channel frequency shall be attenuated 

at least 80 db below the receiver frequency, 

and the alternate channel frequency shall be 

attenuated at least 100 db below the receiver 

frequency. These tests are accomplished best 

by comparing the signal injected from a signal 

generator at the receiver frequency with the 

signal injected at the adjacent or alternate 

channel frequency which will produce the same 

output from the receiver. 

b. Since the output developed from the re- 
ceiver is a voltage, db units must be inter- 

changed with a voltage ratio; 80 db corresponds 

to a voltage ratio of 10,000 and 100 db corre- 

sponds to a voltage ratio of 100,000. 

c. Procedure for determining adjacent and 



alternate channel selectivity is as follows: 

(1) Connect a d-c vtvm between the test 
points on the front of the receiver 
marked 2ND IF and GND. With the 

signal generator tuned to the receiver 

frequency with no modulation and zero 

output, observe the vtvm reading re- 
sulting from receiver noise. 

(2) Carefully increase the output from the 

signal generator until the reading on 

the vtvm begins to rise. Switch the 

signal generator on and off several 

times to be sure the increased vtvm 

reading is the result of the applied 
signal. Do not set the signal gener- 

ator output any higher than necessary 
to obtain the indication mentioned 

previously. Record the output of the 

signal generator and the reading on 

the vtvm. 

(3) Shift the signal generator frequency 

above the receiver frequency 50 ke 

and increase the signal generator out- 

put so that the vtvm reading from (2) 

above is duplicated. Repeat the same 
operation at a frequency 40 ke below 

the receiver frequency. The signal 

generator output required for dupli- 
cating the vtvm reading from (2) 

above should be similar for adjacent 

channel frequencies (40 kc) above and 

below the receiver frequency and in- 

creased at least 80 db, a voltage ratio 

of 10,000 to 1. 

(4) Repeat the instructions of (3) above 

except tune the signal generator to 
alternate channel frequencies (80 kc) 

above and below the receiver fre- 

quency. The alternate channel selec- 

tivity should be at least 100 db, a 

voltage ratio of 100,000 to 1. 

103. Squelch Test 

a. This test is designed to determine whether 

the squelch circuit sensitivity is adequate. The 

test is used to measure the ratio between the 

receiver noise with the squelch circuit disabled 

and no signal input as against the receiver 

noise resulting from the minimum signal re- 

quired to squelch the receiver when the squelch 

control is set in a position of maximum sensi- 
tivity. 

b. Follow the procedure below for testing 
the squelch circuit: 

(1) Tune the signal generator to the re- 

ceiver frequency with no modulation 

and zero output. 
(2) Connect a d-c vtvm to pin 1 of audio- 

output tube V122. 
(3) Connect the output meter across ter- 

minals 3 and 4 of audio-output trans- 
former T121. 

(4) With the SQUELCH control at OFF 

(maximum clockwise position) and 

with zero output from the signal 

generator, read the output meter and 
record this reading. 

(5) Turn the SQUELCH control to its 

maximum counterclockwise position ; 

then turn it slowly clockwise and stop 
at the point where the audio circuits 
become squelched, as indicated by a 

reading of approximately —25 volts 

on the vtvm. 

(6) Advance the output of the signal gen- 

erator slowly until the vtvm reading 

drops to almost zero. The receiver 
is again unsquelched. Take a read- 

ing on the output meter. 
(7) Determine the squelch sensitivity as 

follows: 

Squelch sensitivity (db) = value from 

step (4) (db) minus value from step 

(6) (db). 

The squelch sensitivity should be less 

than 10 db. 

104. Overall Receiver Selectivity 

a. General. The overall selectivity of the 

receiver is a measure of the band-pass charac- 
teristics from antenna connector P201 to the 

output terminals. Since the audio stages have 
a fixed response, output measurements from 

this test are taken at the grid of the fifth 455-ke 

i-f amplifier. This test compares the receiver 
gain at resonance and at points off resonance. 

b. Procedure for Determining Receiver 

Selectivity. 

(1) Connect a d-c vtvm between the front 

test points of the receiver marked 2ND 
IF and GND. With the signal gen- 

erator tuned to the receiver frequency 

with no modulation and zero output, 
observe the vtvm reading resulting 

from receiver noise. 
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(2) Carefully increase the output from 

(3) 

the signal generator until the reading 

on the vtvm begins to rise. Switch 

the signal generator on and off to be 

sure the increased vtvm reading is 

the result of the applied signal. Do 
not set the signal generator output 

any higher than necessary to obtain 

the indication mentioned previously. 

Record the output of the signal gener- 

ator and the reading on the vtvm. 

Shift the signal generator frequency 

above the receiver frequency 15 ke and 

increase the signal generator output 

so that the vtvm reading in (2) above 

will be duplicated. Repeat the same 
operation at a frequency 15 kc below 
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the receiver frequency. The signal 

generator output for frequencies 15 ke 

above the receiver frequency should 

be similar to the output 15 ke below 

the receiver frequency and not more 

than twice the signal generator output 

recorded from (2) above (6 db). 

Repeat (3) above except shift to fre- 

quencies 35 ke above and below the 

receiver frequency. The ratio between 

the signal generator output required 

for this step and step (2) should be 
approximately 100,000 (100 db). Fig- 
ure 76 shows a typical overall fre- 

quency response curve of a properly 

functioning receiver. . 
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TM 5092-565 

Overall selectivity curve of Radio Receiver R-257/U. 



105. Discriminator Test 

a. General. The discriminator test gives an 

indication of proper discriminator operating 
conditions as shown graphically in figure 31. 

The input signal to this stage is varied above 

and below the second i-f of 455 ke and the d-c 

output of the discriminator is measured. 

b. Procedure for Discriminator Test. 

(1) 

(2) 

Connect a d-c vtvm between ground 

and the junction of C96 and R101, the 

test point from the grid of the second 

limiter V87. Tune the i-f signal gen- 

erator to 455 ke, without modulation, 

and feed the output through a small 

mica capacitor (approximately 1,000 
ppt) to the control grid of the second 

mixer V52 and ground. Adjust the 

output of the signal generator to give 

an approximate vtvm reading of —25 

volts. Move the vtvm to the front 

panel test points marked DISCR and 
GND. The discriminator output should 

be +1 volt when properly aligned. 
Carefully tune the signal generator 

below 455 kc to that frequency which 

gives a maximum negative indication 

on the vtvm. Carefully tune back 

and forth through this point to be 

sure the setting of the signal gener- 

ator gives the maximum vtvm indi- 

cation. Record this reading. Do the 

same for the frequency above 455 ke 

(3) 

(4) 

(5) 

that gives a maximum positive indi- 
cation on the vtvm. The points of 
maximum positive and negative indi- 

cations must be at least 35 kc re- 

moved from 455 ke (420 and 490 kc). 

Tune the signal generator to 440 ke 

and 470 ke and record the vtvm read- 

ings. Both readings should be a mini- 

mum of 7 volts removed from the 

original +1 volt reading (+8 volts 

and —6 volts). The change in dis- 

criminator output voltage produced by 
the 440-ke signal must not differ from 

that produced by the 470-ke signal by 
more than 8 volts. 

Tune the signal generator to 420 kc 

and 490 kc, and record the discrimina- 

tor output voltages (as in (2) above). 

The readings of both polarities on the 
vtvm should be a minimum of 14 volts 

removed from the original +1 volt 

reading (+15 volts and —13 volts). 

The change in discriminator output 
voltage produced by the 420-ke signal 

must not differ from that produced by 
the 490-ke signal by more than 6 

volts. 

If the minimum requirements given 

in (2), (8), and (4) above are not 

obtained, the discriminator stage re- 

quires realinement, repair, or replace- 
ment. 
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CHAPTER 6 

SHIPMENT AND LIMITED STORAGE AND DEMOLITION 

TO PREVENT ENEMY USE 

106. Repacking for Shipmeni or Limited 

Storage 

a. The exact procedure used in repacking for 
shipment or limited storage depends on the 
material available and the conditions under 
which the equipment is to be shipped or stored. 

b. Whenever practicable, place a dehydrat- 
ing agent, such as silica gel, inside the case or 

carton which contains the receiver. Protect 
it with a waterproof paper barrier. Seal the 
seams with sealing compound or tape. Provide 
at least 3 inches of excelsior padding between 
the paper barrier and packing case. 

107. Demolition of Materiel to Prevent 

Enemy Use 

The demolition procedures described in para- 
graph 108 will be used to prevent the enemy 

from using or salvaging this equipment. De- 

molition of the equipment will be accomplished 

only on order of the commander. 

108. Methods of Destruction 

a. Smash. Smash the crystals, controls, 

tubes, coils, switches, capacitors, and trans- 

formers; use sledges, axes, handaxes, hammers, 

crowbars, or other heavy tools. 

b. Cut. Cut cords and wiring; use axes. 

handaxes, or machetes. 

c. Burn. Burn cords, resistors, capacitors, 

coils, wiring, and technical manuals; use gaso- 

line, kerosene, oil, flame throwers, or incendiary 

grenades. 

d. Bend. Bend panels, cabinets, and chassis. 

e. Hxplosives. If explosives are necessary, 

use firearms, grenades, or TNT. 

f. Disposal. Burn or scatter the destroyed 

parts in slit trenches, fox holes, or other holes, 

or throw them into streams. 

g. Destroy. Destroy everything. 



RESISTOR COLOR CODE MARKING 

(MIL-STD RESISTORS) 

AXIAL-LEAD RESISTORS RADIAL-LEAD RESISTORS 

(INSULATED) (UNINSULATED) 

(END) (BODY) 
TOLERANCE 

eae, 
OOOO OO BRS 

TOLERANCE ; SECOND 
SIGNIFICANT 

MULTIPLIER Peune 

SECOND SIGNIFICANT FIGURE MULTIPLIER 
(DOT OR BAND) FIRST 

FIRST SIGNIFICANT FIGURE 
SIGNIFICANT 

FIGURE 

RC-COMPOSITION RZ-COMPOSITION 

(END) (BODY) 
TOLERANCE 

SECOND 

SIGNIFICANT 
MULTIPLIER FIGURE 

SECOND SIGNIFICANT MULTIPLIER 
FIGURE (DOT OR BAND) FIRST 

! SIGNIFICANT 
FIRST SIGNIFICANT FIGURE FIGURE 
(DOUBLE WIDTH SIGNIFIES 
FIXED WIRE-WOUND 
RESISTORS) 

RU-WIRE- WOUND RZ-COMPOSITION 

RESISTOR COLOR CODE 

BAND A OR BODY* 

FIRST SECOND RESISTANCE 

COLOR SIGNIFICANT SIGNIFIGANT TOLERANCE 

FIGURE FIGURE (PERCENT) 

BLACK ie) 

BROWN 

YELLOW YELLOW YELLOW 10,000 

ReREENe GREEN GREEN 100,000 

BLUE BLUE 1,000,000 

(VIOLET) (VIOLET) 

* FOR WIRE-WOUND-TYPE RESISTORS, BAND A SHALL BE DOUBLE-WIDTH. 
WHEN BODY COLOR IS THE SAME AS THE DOT (OR BAND) OR END COLOR, 
THE COLORS ARE DIFFERENTIATED BY SHADE, GLOSS, OR OTHER MEANS. 

EXAMPLES (BAND MARKING): EXAMPLES (BODY MARKING): 
10 OHMS £20 PERCENT: BROWN BAND A, BLACK BAND B, 10 OHMS +20 PERCENT: BROWN BODY; BLACK END; BLACK DOT 

BLACK BAND C; NO BAND DO. OR BAND; BODY COLOR ON TOLERANCE END. 
4.7 OHMS +5 PERCENT: YELLOW BAND A; PURPLE BAND B; 3,000 OHMS +10 PERCENT: ORANGE BODY, BLACK END; RED ODOT 
GOLD BAND C; GOLD BAND D. OR BAND, SILVER END. STD-RI 

Figure 77. Resistor color codes. 
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CAPACITOR COLOR CODE MARKING 

(MIL-STD CAPACITORS) 

TYPE INDICATOR * MIL BUTTON-MICA FIRST SIGNIFICANT FIGURE 
IDENTIFIER (BLACK) 

FIRST SIGNIFICANT FIGURE 

SECOND SIGNIFICANT FIGURE 

INDICATOR 

(READING DIRECTION) CHARACTERISTIC CAPACITANCE TOLERANCE 

oS BUTTON-MICA (CB) 

SECOND SIGNIFICANT FIGURE 

DECIMAL MULTIPLIER 

DECIMAL MULTIPLIER * * FIRST SIGNIFICANT FIGURE SECOND SIGNIFICANT FIGURE 

TOLERANCE DECIMAL MULTIPLIER 

CHARACTERISTIC CHARACTERISTIC CAPACITANCE TOLERANCE 

* BLACK DOT: MICA DIELECTRIC MIL IDENTIFIER 
SILVER DOT: PAPER DIELECTRIC (BLACK DOT) 

**iNDICATES NUMBER OF ZEROS ON PAPER TYPE. INNER-ELECTRODE 
MICA (CM) AND PAPER (CN) TERMINAL If] 

SECOND SIGNIFICANT FIGURE 

FIRST SIGNIFICANT FIGURE DECIMAL MULTIPLIER CHARACTERISTIC ee SIGNIFICANT FIGURE 

TEMPERATURE CAPACITANCE TOLERANCE KX SECOND SIGNIFICANT FIGURE 
COEFFICIENT 
INNER= ——=c>> Aeron MULTIPLIER 

ELECTRODE TERMINAL 

SECOND SIGNIFICANT FIGURE MIL IDENTIFIER 

FIRST SIGNIFICANT FIGURE DECIMAL MULTIPLIER (BLACK SPOT) 
NOTES: 

EOE els ee ENG OMNES |. SPOTS MAY BE USED ON TUBULAR CAPACITORS; 
CHARACTERISTIC SPOT IS LARGER AND MIL IDENTIFIER 

Ate ear RENE IS ON SIDE DIAMETRIGALLY OPPOSITE COLOR SPOTS. 
Savas _MIL IDENTIFIER OF DISK TYPE IS ON REVERSE SIDE; 

CHARACTERISTIC SPOT IS LARGER OR SPACE BETWEEN 
[ l CHARACTERISTIC AND TOLERANGE SPOTS IS THREE 

NOTE: TIMES SPACE BETWEEN ADJACENT SPOTS. 
SPOTS MAY BE USED INSTEAD OF BANDS; TEMPERATURE 3, TOLERANCE: YELLOW, +100%, 20%. 
COEFFICIENT MARKING. IS LARGER. 

pak ae TOLERANCE 

CERAMIC-TEMPERATURE COMPENSATING (CC) CERAMIC-GENERAL PURPOSE (CK) 

CAPACITOR COLOR CODE 

MULTIPLIER CHARACTERISTIC’ TOLERANCE 2 

a NUMBER 
DECIMAL CM] CN] CB} CK CN OVER] loUUF 

IOUUFIOR LESS 

TEMPERATURE 

COEFFICIENT 

(UUF/UF/°C) 

(2) (o) 

(2) iss) 

I ul fe) 

ORANGE 

YELLOW 

GREEN 

PURPLE 

(VIOLET) 

GOLD 

eer ee 
1. LETTERS ARE IN TYPE DESIGNATIONS GIVEN IN MIL-C SPECIFICATIONS. 

2. IN PERCENT, EXCEPT IN UUF FOR CC-TYPE CAPACITORS OF IO UUF OR LESS. 

3. INTENDED FOR USE IN CIRCUITS NOT REQUIRING COMPENSATION. 

Figure 78. Capacitor color codes. 
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INDEX — Continued 

Paragraph Page 

Selectivity: 

S@ris1Ghy thy ecco 5 ee he at bel eee 

Service upon receipt of used or reconditioned 

EQUIPMO NT eer oa ee ee PEs ee 

Signal-plus-noise to noise ratio......--..-------- 

Signal substitution, directions for__..............-...- 

quel ches ust rae mG ewes eee eee ee eee 

Squelch teste. ces a et ha a ren ee ee 

Starting Procedure: ven he ee 
SLOP Pin ge pro Ce dine sme amu ee eben arene aemeee Lae 

Subassemiblieg: wile. Su) lee oe lee ee ee ee 

Technicaliicharacteristicsss2) = ae ees 

Test equipment required for troubleshooting... 

Test installation of Radio Receiver R—257/U.... 

Tests: 

SOE lelae aa eee! Se aay $e 

Stage cain ‘cartel lupae wee see ea 

Theory of: 

AGC) CIE CHIU eee eee ee cene ever s nee eae 

Audio, power amplifiers ease 

Block digo arty ene) ie so saaters cane gee 

Cabinet, Electrical Equipment CY-1150/U 
DIS CramTia FOr eee eee i ae ee en 

itty 455-keelet amp liter seem: eee eee ee 

first audio-amplifiers:2% (hve ety ieee 

First 455-ke 1-f amplifier.2....22.....u....- 

92 

Theory of:—Continued 

irstslimitere.. ) eee eet reer tee eae 

Wirsé mig Ore 1 pi ee te ee ee ce 

First, rf anipliiiers. seat sores eee ee 

Fourthy455: kei-i amp liters. eases 

LOCAL OSC 25-50 MC plug-in unit... 

Power suppliegie (2 \ue wees cece eds 3 

Reveiver basen... i 10 a Meneses eae 

Relay adaptation in Radio Receiver 

Second 455-ke i-f amplifier... 

Second \h-f oscillator... 2a Bee eee 

seeond limiters... oe gee eee eee een les 

BECONC. Mixer wee) eee eae eee cate L 

second: rf amplifier 09:2 gi ea ee eee 

E.SeMi Coit amplifier eis tee een cals 

SeltelChscir cuits = aay eee eee PeeOes 

Third 455 ke'1-f ‘amplifiers. 2222.28 

Tools, materials, and test equipment.........- 

Tools, special, for subminiature..._s.-..20....--ecee 

Tropical climates, operation in_.....2.--.2...---.--- 

Troubleshooting, additional information_..........- 

Troubleshooting, by use of equipment perform- 

aneetchecklist.)) 4g" 2) Mes Sel eee eee 

Paragraph Page 

54 

43 

41 

51 

44 

60 

62 

61 

49 

47 

55 

46 

42 

45 

59 

50 

27 

83 

24 

75 

37 

74 

65 

67 

64 

66 

12 

19 

33 

35 

26 
25 

33 

28 

43 

44 

43 

33 

30 

36 
30 

26 

30 

40 

33 

18 

69 

1G 

63 

21 

62 
47 

14 

20 



[AG 413.44 (9 Nov 54)] 

By ORDER OF THE SECRETARY OF THE ARMY: 

OFFICIAL: 

JOHN A. KLEIN, 
Major General, United States Army, 

The Adjutant General. 

DISTRIBUTION: 

Active Army: 

Tec Sve, DA (1) 

Tec Sve Bd (1) 

AFF (5) 

AFF Bd (incl ea 

Test Sec) (1) 

Army AA Comd (2) 

OS Maj Comd (5) 

OS Base Comd (5) 

Log Comd (5) 

MDW (1) 

Armies (5) 

Corps (2) 

NG: Same as Active Army except allowance is one copy for each unit. 

USAR: None. 

Unless otherwise noted, distribution applies to CONUS and overseas. 

Tng Div (2) 

Ft & Cp (2) 

Gen & Br Sve Sch (5) 

SigC Sch (25) 

Gen Depots (2) 

SigC Sec, Gen Depots (10) 

SigC Depots (20) 

POE (2) 

OS Sup Agencies (2) 

SigC Fld Maint Shops (8) 

SigC Lab (5) 

Mil Dist (1) 

For explanation of abbreviations used, see SR 320-50-1. 

M. B. RIDGWAY, 

General, United States Army, 

Chief of Staff. 

Units organized under following 

TOE’s: 

11-127, Sig Rep Co (2) 

11-128A, Sig Depot Co (2) 

11-500A (AA through AE), 

Sig Admin Teams (2) 

11-587A, Sig Base Maint 

Co (2) 

11-529A, Hq & Hq Co, 

Sig Base Depot (2) 

11-597A, Sig Base Depot 

Co (2) 
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