of figure 35, the typical causes for trouble can be
checked easily.

b. Tracing to a component is accomplished by
starting at the power supply filter capacitors, €192
and C193. When a reading of only a few hundred
ohms is found, there is probably trouble in the
power supply capacitors. By switching the RE-
CEIVE-SEND switch, S6, on and off, the location
of the trouble may be verified further. With the
switch in the RECEIVE position (closed), the
screen grid circuits of several tubes are connected
to the point of measurement. If the short indica-
tion disappears when 36 is in the SEND position
(open), the short is not in the power supply but
in one of the screen grid circuits.

¢. Only one position of the turret is shown con-
nected in the schematic diagrams; however, they
are similar in construction except for minor differ-
ences. When a short circuit is found on only one
band, the trouble probably will be traced to the
turret. The coupling and bypass capacitors in the
inoperative band will have to be checked using
the over-all schematic diagram (fig, 43).

d. Sometimes the coupling eapacitors become
leaky (high resistance short) and place a positive
voltage on the grid of the following tube. These
capacitors should be measured with the highest
resistance scale of the ochmmeter.

67. Agc Checking

A short circuit of one of the age bypass capac-
itors could cause loss of age action and poor control

iST -BF 20 R¥
Vi W2
BAGSE EBAS

s v
s s v

of the RF GAIN-AC control. Figure 30 shows a
simplified circuit of the age distribution. A
shorted capacitor will prevent any change in volt-
age between ground (B—) and the control grid of
the tube that it bypasses. This allows the tube
to operate at maximum gain and could cause
serious overloading.

68. Operational Test

The operational test consists of actually using
the radio receiver to pick up signals. Try using
all the controls. Select different bands, tune
across them, and listen for noise and signals.
Tune in a c-w signal and turn on the bfo to see
whether an audio note is produced. Refer to the
equipment performance checklist (par. 37) to
check for the general location of the trouble that
might be encounterad.

69. Trouble-Shooting Chart

The following chart is supplied as an aid in
locating trouble in the radio receiver. It lists the
symptoms which the repairman gbserves, either
visually or audibly, while making a few simple
tests. The char! also indicaies how fo localize
trouble quickly io the audio, 1-f, or r-f stage of the
recewver.  'The signal substitution tests outlined in
paragraphs 72, 73, 74, and 75 can then be used to
supplement this procedure and to determine the
defective stage. After the trouble has been local-
ized to a stage or circuit, a tube check and voltage
and resistance measurements of this stage or circuit
should ordinarily be sufficient to isolate the defee-

IST 455 KC iF

20 4355 KO IF
viG
EBAS

21 -LC49
3

L
T3 33 i
i é rRZ
To CiA I MEG ™o 1B < as
§;M£c
—_—

on
cn
KRN

i

iCif}f}
T 32

TO L 50
Cis5 % RS0

AGC

NOTES:

K=i000

RESISTANCE VALUES IN OHMS UNLESS
OTHERWISE SPECIFIED.

CAPACITANCE WVALUES IN UUF UNLESS
OTHERWISE  SPECIFIED.

Figure 30.

TH B8535

tadio Reveiver R—274/FRR, age and bias voliage distribulion.,

3




tive parts. Normal voltage and resistance meas-
urements are given in figure 35.

Symptom

Probable trouble

‘1. RF QAIN-AC switeh
tarped fully clock-
wise. Receiver fails
1o operate snd dial
mmps do not Hght.

2. No receiver output.
With AGC-MAN-
UAL switeh at
AGC, and RF
GAIN-AC control
at 10, CARRIER
LEVEL meter dips
and rises as TUN-
ING dial isrotated.

3. Receiver inopera-
tive. CARRBIER
LEVEL metor does
not deflect as ¥~
eeiver s ‘tuned.
Disl lamps lght.

4. A-f circuit satisiactory
but no receiver out-
put is obtained
when modnlated,
455-ke, i-f signal is
applied through a
Ot-uf (microfarad)
capacitor to the fop
stator connection of
tuning eapaeitor
C2A.

5, A-fcircuilsatisfactory,
but no receiver out-
put is obtained
when modulated,
g-me, £ signal is
applied through 8
series capacitor o
stator eof C2A.
{BAND SELEC-
TORissettoIV, V,
or V1) Recelver
functionsall right on

BANDS I, Ii, and

1. Open fuse F1 on
rear of reeeiver.

Connecting leads
to fuseholder
broken.

Power trans-
former T34 pri-
mary tap con-
pection incor-
rect or poorly
made.

2. Defect exists be-

tween detector

and a-f output
stages.

3. Open filamenst
regulator tube

RE0.

Failgre of B+
supply.

Defect exists be-
tween sntenna
terminal  and
detector stage.

4. Paulty i stage.

5, Faunlty 6.455-me

oscillator V8.
Faulty 24
mixzer stage V7.

Im.

5. Test

Correction

1. Replace fuse. If it
blows again, check
filter capacitors
01924,C192B,C183,
and C194A.

Repalr leads.

Set tap to correct volt-

age position.
Tighten tap con-
nection.

9. Use headphones, with

d~uf ecapacitor in
series with one lead,
across grid and plate
circuits of succes-
sive audio stages to
localize defective
stage. Test tube
in this stage, anq
then, if necessary,
make voliage and
resistance Ineasure-
ments to locate de-
fective part.

An aliernate method
is to use signal sub-
stitution in sudio
stages (par. 72).

2. Replace filament regu-

later tube RS0
Cheek rectifier
tube V-8. Remove
bottom dust color
and check voltage
across capacifor
C193. If  voltage
is low, or zero, check
for leaky or shorted
filter capacitors
C192A, Ci92B,
C1934, and C193B.
See¢ symptoms 4 and
5 below.

4, Use signal substitu-

tion in i-f stages
(par. 74) to locate
defective stage. Test
tubes and make
tube socket voliage
and resistance fests.

tube. Replace
6.455-me  erystal.
Use signal substitu-
tion in if stages
(par.74). Test tube.
Make tube socket
voltage and resist-
ance tests. Refer to
chapter. £.

69. Trouble-Shooting Chart—Continued

Symptom

Probable trouble

Corrsetion

6. A-f and i ecircuils

7. A-f and

8. A% and i circuits

9. A-m- signal§ Teceived

10. Reception weak. With

satisfactory bud no
output is obtained
when r-f modulated
signal is applied fo
antenna  terminals
and receiver is funed
to this signal.

i4 cirenits
satisfactory but no
output is obtained
when r-f modulated
signal is applied ‘io
antenns . terminals
and receiver is tuned
1o this signal. Be-
ceiver operates nor-
mally when VFO-
CRYSTAL switeh
is in 3 CRYSTAL
position but not in
the VFO position.

satisfactory, bui no
output is obtained
when 1-f modulated
signal is applied io
antenna  terminals
and when receiver
15 tumed to this
signal. Receiver
operates normally
when VFO CRYS-
TAL switeh is in
VEQ ‘position bub
not ina CRYSTAL
position.

but no beat note 0b-
tained when CW-
MODULATION
signal switeh is
turned to CW. Beat
note heard when i
¢-w signal is applied
to terminal 1o ViL,

noe signal tuped in,
roaring moise is not
heard when AUDIO
GAIN and BF
GAIN-AC controls
are turned to maxi-
mum setting and
SELECTIVITY
switch ‘is at NOR-
MAL MED. With
a signal tuned in,
CARRIEBR
LEVEL meter does
not rise to custom-
ary pesks for re-
ception of kunown

Faflure of B
switch-Over re-
lay X1,

8, Paulty -1 stage.

7. Fanlty vio oseil-
1ator stage V4.

8. Faulty . erystal
oscillator. stage
Vi

@. Defective blo
stage V14,

10, Weak tubes.
Low plate or
sereen voltage
due to shorted
capacitor . in
plate or screen
return circait.

Regeiver not
properiyalined,

Test  continuity of
relay coil, I it s
opeu,  replice ibe
yolay. Chedk . fur-
ret contacts. Clean
them i mecessary.
Check relays for poor
contacts.

6. Uss  signal’ substifu-

tion: - in” r-f stages

(par. 75) to. locate

defective stage and

the faulty com-
ponent.

7. Test tube V4. Make
tube socket voltage
and resistance tesis.

8. Test tube V5. Check
six crystal positions;
if only one does not
work, replace that
erystal. Make tube
socket vollage and
resistance tests.

9. Test V14 and its tueb
socket resistances
andvoltages. Check
adjostment of BFO
INJ. control R82.

10, Check tubes.
Check volisges and
make  resistance
checks.

Realine receiver.

ststions.

%




69. Trouble-Shooting Chart—Continued

69. Trouble-Chooting Chart—Continued

Bymptom

Probable trouble

Correction

Symptom

Probable trouble

Correction

11. No controlofgain. _._.

12. Reception distorted. ...

13, Noisy and fading re-
ception,

14.-Objectionable hum in
output.

15. Intermittent noise ...

16. Oscillation (indicated
by whistle or howl).

17. Selectivity not sharp
in any of crystal po-
sition of BELEC-
TIVITY switch,

11. Shorted or leaky
age capacitor.

12, Open grid - re-
sistor or leaky
capacitor  in
audio circuits
(especially
when AUDIO
GAIN control
is turned pasf
2).

13. Faulty gain con-
trols.

Faulty antenns
circuit

14, Leaky or open.
filter capaci-
tors in powdér

: supply unit,

Shorted turns in
power supply
choke.

Short between
winding and
core in filter
choke,

15. Defective tubs,
resistor, or ca-
pacitor,

16. Defective tube,
poor shielding;
interstage
coupling, or
high-resist-
ance soldered-
chassis return.

17. Defective crys-
tal or cirenit
component,

11. Makeresistance check
of each age eapaci-
tor. Replace de-
fective capacitor.

12, Use headset, with
Jd-uf capacitor in
series with one
lead to localize
faulty stage. Check
grid eircuit for pos-
itive grid voltage.

13. Check for dirty con-

trols R83 and R94.

Cheeck antenns in-

stallations for leak-

age paths to ground

and for loose con-
nections.

14. Check each capacitor
by disconnecting
positive lead from
each section and
charging each, then
discharging by
shorting to chassis
with screw driver,
the handle of which
is insulated from
the blade. Capaci-
tors which do not
seem to store suffi-
cient charge, as in-
dicated by size of
discharge spark,
may be faulty.
Check by connect-
ing new equivalent
capagifor for com-
parison.

Cheek for shorted
turns by measuring
resistance . of  L61.
Check for open cir-
cuit between filter
¢hoke terminal and
case. If cireuif is
not open, replsce

. choke.

15. With an insulated
probe, genily tap
and slightly move
all tubes, resistors,
capageitors, and sol-
dered connections
to locate loose ele-
ments in tubes or
loose connections to
any eomponent.

16, Check tubes and
shunt bypess eca-
pacitors with ca-
pacitors of equal
value,

17. Check crystal YS8.
Make voliage and
resistance  meas-
urements of filter
eirenit,

18. CARRIER LEVEL
meter does not indi-
cate properly.

{No reading or off-
scale readings.)

18. Wrong adjust-

18. Readjust R87,

ment of ME-
TER ZERO
control R87.

Defective tube Check and replace
Vi3 Vis.

Defective meter Check meter M1 for
M1, open eoils; replacs,

if necessary.

70. D-c Resistances of Transformers and Coils

The d-c resistances of the transformer windings
and the coils in the receiver are listed below:

a. Coils and Transformers not in B-F Turrei.

Tra;sé%gner Termninals or winding R?gﬁtuagce
T25 and T26.] Primary and secondary_.___ Less than .5
T27 . Primary 2and 3___________ Less than .5

Secondary land 4__. .____ 2
T28 and T29.| Primary and secondary_____ 2.5
Tertiary land 7_._______. Less than .5
T30 ... ... Primary _________________ 2.5
Secondary 7and 8_________ 1
Secondary 1and 7.________ 3
T3l ... Primary and secondary.__._| 2.5
T32. .. __ Primary 1and 2__.________| 10
Secondary 3and 4_________ Less than .5
T33. ... Terminal 1and 3._._______ 75
Terminal 3and 4__________ 2
T34 . . Primary 0-volt ferminal to-| 2
95-volt terminal. |
Primary O-volt terminal to | 2.5
105-volt terminal.
Primary 0-volt terminal to | 3
115-volt terminal.
Primary 0-volt terminal to | 3.5
130-volt terminal.
Primary 0-volt terminal to | 8.5
190-volt terminal.
Primary 0-volt terminal to | 10
210-volt terminal. ’
Primary 0-volt terminal to | 12.5
234-volt terminal.
Primary 0-volt terminal to | 15
260-volt terminal. i
Secondary §-volt filament | Less than .5
winding.
Secondary 6.3-volt filament | Less than .5
winding.
Secondary: 12-volt filament | 1
winding,
Secondary - h-v  winding— | 65
mesasured across winding.
Secondary h-v winding— | 33
center tap to either end.
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a. Coils and Transformers not in B-F Turret.

b. D-C Resistancs of Turret Coils— Continued
(3) Muxer turrei.

-Contmuod
Transiormer i ; i Hesistanee
“’ﬁ??@%‘”” Terminals or winding ohms
T35 . Primary land 2 200
Secondary 3 and 4. )
Secondary Sand 6. ... _. 38
Secondary Tand 8. __. .. 35
1% DR Across winding .28
138 ... ___ Measured acros 12
180, ... Measured acx X i
1682 Measured across coil ... .| &
163 . Measured aeross eoll.. ... .
L84 . Measured across coil_. .. 2.2
65 .. Messured across coil ... 2.2
66 . Aeasured across coil. .. 2
187 ... Measured across ol Less than .5

"4

stance of Turret Coils,

b, D-( Hesi

&

(1) Anienna turret.

Transformer < Winding
Ti_. . .... Secondary Ll. et B
Ti_ . _...... Primary L2 SRR B |
T2 . . Beecondary L3 ... 4
TF ... Primary LA ... .5
TS .
T3, .. - - than .5
T4 . I 35 than 5
T4 o] Primary . than.5
Hecondary LU ... S than:;
o Primary LID oL
el Becondary LAl ... .-
o Primary 112 ... Le thzm

Winding

Secondary LI13._ . ... 35
Primary Li14. ..

__ ... Becondary L1b.. e B
Primary Li6_ . .. 8

Secondary 117
Primary L1

Secondary 119
Primary L20.
... Becondary LZ21

s than .5

o]

. Primary 122 i 1
,,,,,, Becondary 123 Less than .5
Primary L2494 H

Transformer Winding Rgﬁg}tég@

Ti3 . ... _ Secondary L25. ... ... o..-1 35

Tid. .. Beeondary L2616

Ti5 .. ... Becondary L27. .. IR O |

Ti6. .| Secondary L28.___________ Less than .5
Ti6. o Primary L82__ ... 3

T17. _ Beeondary L29. .. _......__| Less than .5
TI7. . o Primary L30 ... ... . | 2.5

Ti7. . _ Primary L66._ R, -

Ti8. ......__ Secondary L 31 ey Less than B
T8 . ...1 Primary L32M,‘.V,_ I |

(4) Oscillator turret measured from grounded
end to tap wndicated.

Coil \ K iap : Grid tap Top
TIO.. LB 2. 4B ... 7
T20. .. L34 1o o 4
T2i..0 L35 B ool .2
T22 0 L38 Less than 5. Less than .5.) Less than .5
T23.. . 137 | Less than 5. . ... Less than .5
T24 .. L38 | Less than 5.l ... . - Less than .5

71. Tuning Control Troubles

a. The o upimg connecting the dial drive
mechanism are held in place by two Allen-head

SCTEWS Per 0ol piizw 1f these scrows become loose,
the dial scale may turn without turning the tuning
capacitors. Sometimes slight looseness will
cause a jumpy action in the dial. Make sure ail
Iy tightened.

ipling between the BAND SELECTOR
aft am% the turret shaft is accomplished by
ans of a nylon coupling. If the turret should
mfi{}z‘l mup‘iiz

5 are securs

might crack and there-
’i)@x.weezx :43‘ ft: Do not

Signal Substitution Notes

ution requires a source of audio,
Use a generator which
the d signals required

ignal substitution test.

a %ze&é‘ sot or permanent-magnet

the headset into

4
_
|
.
.
=

_




PHONES jack J3, or connect the speaker (with
a matching transformer, if necessary) to terminals
of AUDIC OUTPUT terminal strip K4,

¢. An analyzer and tube tester ars alsc needed
to isolate the defective part after the faulty stage
has been indicated by signal substitution.

d. In the tests indicated in paragraphs 73, 74,
and 75, ground one side of the signal generator
outpub to the receiver chassis, and connect the
other side through a capacitor (about .01 uf) to
the receiver point as directed.

e. MNote the volume, and listen for serious dis-
tortion from the loudspeaker or headset at the
various points in the signal substitution procedure,
When working back from the output te the input
stages, decrease the output of the signal generator
as much as possible. 1f possible, compare with a
receiver known to be in good condition.

F. Check the wiring and soldering in each stage
during the procedure.

Caution: Do not remove the shield can of
the tuned unit until the trouble has been traced to
that particular unit. Do not damage the wiring
by pushing 1t back and forth during inspection.
Be careful to prevent damage to the receiver in
any other way. ‘

g. Misalinement of one or more stages of the
receiver will cause reduced output. Misaline-
ment of the vio may prevent any output.

h. When trouble is localized in a given stage,
first test the tube if sueh a test is indicated; then
measure the voltage; and fnally, messure the
resistance at the tube socket of thestage.

2. Trouble in a circuit or stage may not cause
changes in voltage and resistance measurements
at the tube socket. The instructions in this
paragraph are merely a guide and should suggest
other procedures, such as voltage and resistance
measurements on individual parts.

j. Remove only one tube at a time when test-
ing. Check the number of the tube, test the

ube, and, if it is not defective, return it to its
proper socket before another tube is removed.

k. At each step, 1t is assumed that all previous
steps were completed satisfactorily. Isolate and
clear any trouble located before proceeding with
any succeeding steps.

73. A-F Tests

a. Terminal 3 of VI7 (Plate of A-F Ouiput).
Apply an audio signal through a series capacitor
{approximately .08uf) to terminal 3 of V17,

2922926 G52

Listen for the signal in the headset which is
connected to jack J3. The volume will be very
low. If & speaker is connected to the AUDIO
QUTPUT terminal sirip, B4, a low wvolume
signal should be heard. If no signal is heard,
inspect the leads to transformer T35 and PHONES
jack J3 and terminal strip conmnections.

b, Terminal & of VIT (Grid of A-F Ouipui).
Place the audio signal on terminal 5 of VI17.
Tisten for an increased output in the headset
{or the spanl 3 If the volume does not
show an increase, itest tube V17. If no signal
is heard, check resistor K98 and capacitor C4.
Also check the plate and screen grid voltages.

¢. Termanal 7 of V16 (Plaie of 1st A-F Amplifier).
Introduee the signal at terminal 7 of V16 and
listen for the signal. If there is no signal, coup-
ling ecapacitor U203 may be open. Check for
an open circuit by paralleling C203 with another
01-uf capacitor.

d. Terminal I of V16 (Grid of 15t A-F Amplifier).
Place the audio signal on terminal 1 of V16 with
AUDIO GAIN control B94 set at 3 or higher.
The volume of the audio output should be in-
creased. 1f the volume does not show an increase,
test tube V16. If no zignal is heard, check resis-
tors K96, R117, and 7 and capacitors (196
and C194B. Also check the plate voltage.

e. Terminal 8 on 4ith [55-K O, I-F Tronsformer
731, Introduce the audio signal at terminal 3
on the 4th 455-ke, i-f transformer, T31. If no
signal is heard, eapacitor C176 or €200 may be
open. Check for an open circuit by paralleling
with another .01-pf capacitor. If a signal is
heard with ANL-OFF switch 83 in the OFF
position, *but no signal is heard in the ANL
position, eheck tube V12,

74, I-F Tests

g. 465-KC I-F Tesls.

(1Y Conirol seftings. Set the controls as

follows:

Control Setfing
CW-MODULATION ________.__ MODULATION
AGC-MANUAL. ___________ ... MANUAL
ANL-OFF__ . OFF
ATUDIO GAIN ... ... MAXIMUM
CRYSTAL PHABING. ... __ 0
SELECTIVITY . o NORMAL BROAD
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(4) Bfo (V14).

(2) Terminal 5 of V11 (3d 455-kc i-f plate).

Apply a modulated 455-ke signal to pin
5 of Vii. The audio modulation note
should be heard in the phones or speaker.
If no sound is heard, check tube V12,
If the test shows the tube to be satis-
factory, return it to its socket. 'There
may be an open circuit in inductor L5
or 156, resistor R72 or R70, or a shorted
capacitor, C169, C170, C172, C173, or
(174, If an audio output can be heard
with the ANL-OFT switch, S3, in the
OFF position, but no output can be
heard with switch S3 in the ANL posi-
tion, resistor R71 or BR73 may be open.
or capacitor C175 may be shorted.

(3) Terminad 1 of V11 (grid of 8d 465-ke 1. f.).

Inject the modulated signal at the grid
of V11 (terminal 1). 'The volume of
audio output should inerease. If the
volume does not increase, remove tube
V11 and test it. If the test shows the
tube to be satisfactory, replace the tube
in the socket. Resistor BE66 might be
open. Check voltage and resistance at
the tube socket.

Turn off the modulation
the signal generator, and apply the
unmodulated 455-ke signal to terminal
1of V11, Set the CW-AMODULATION
switeh, S5, at CW.  An audio beat note
should be heard at i}ao spi“l ot o phmw
Vary the BFO PIT control, 183,
and note the change {)i' :11’. Hno ;mdin
note is heard, remove tube Vid and test
it I the tube s satisfactowy, return
it 1o its socket and check the voltage
and resistance measurements.  Capage-
itor 181 may be (;)ma Parallel 1
with another j-upf capacitor to check
for an open cireut.

Note.  Return switch 35 to the MOD-
ULATION position after the bio
has been checked. Tuwn on the
modulation in the signal generator
again.

(5) Terminal 5 of V10 (plate of 2d j55-kc 1. 1),

Inject the modulated 455-ke signal at
the plate (terminal 5 ) of V10 and histen
for an audio output. If no andio

heard, check for continuily across {rans-

former T30 (terminals 2 to 7 and 5 10 6.

is

(6) Terminal 1 of V10 (grid of 24 455-ke 4. f.).

Inject the modulated 455-ke signal at
terminal 1 of Vi0. Set RF GAIN-AC
control BR83 to 10. The audio output
volume should be inecreased. If there
is no audio output, test tube V10. If
the tube is satisfactory, replace it in its
socket. Resistor R60 may be open.
Check the socket terminals for voltage
and resistance.

y Termanal 5 of V9 (plate of 1st 4 55-ke 1. 1),
Connect the modulated 455-ke signal to
terminal 5 of V9. An audio output
should be heard. ¥ no sound is heard,
check transformer T29 for continuity
(terminals 2 to 7). Capacitor (€154
may be open. Parallel it with another
33-upf capacitor to check it.

%y Terminal 1 of V8 (grid of 1st 455-ke 1. f.).

(9

(10)
With the BAND SELECTOR in the

Inject the modulated 455-ke signal at
terminal 1 of V9. The andio output
volume should be mereased. I it 18
not, test tube V8. If tube VO proves
satisfactory, replace 1t m the socket,
Check resistor B51 to be sure it is not
open. Check tube socket voltages and
resistances.  Be sure that the SEND-
RECEIVE switeh, 56, is in the RE-
CEIVE position.

Terminal 2 of transformer T28 (input fo
Ist 455-ke i-f transformery. Inject the
'm;duizzimi 455-ke signal at terminal 2
of the 1st 455-ke i-f transformer, T28.
The audio signal should be heard n the

speaker or phones.  H no signal s heard.
there may ?w an open primary or secon-
dary ¢ ml in transformer T28 or in capaci-
tor (U148, {,,a;m(-mn' 147 or C149 may
be Sh()i'{«(’ig, or the eoaxial lead from the
i-f switehover relay, K1, may have been
damaged and shorted.

Terminal 5 of V3 (plate of Ist mivery.

BAND I, 11, or 111 position, inject the
modulated 455-ke signal at the plate of
the Ist mixer.  The andio signal should
be heard in the phones or speaker. If
no signal is heard, check for continuity
from terminal 5 of V3 through the con-
tacts of imlv K1 to terminal 2 of trans--

former T28

b, G-MO T-F Tests.
(1)

(ontrol settings. Set the controls as fol-
lows:




Control Betting
RECEIVE-SEND___________... RECEIVE
CW-MODULATION . _______.__ MODULATION
AGC-MANUAL.__________.....] MANUAL
ANL-OFF._ _ o OFF
RFGAIN-AC______ .. 5
AUDIO GAIN ... 5 .
SELECTIVITY o NORMAL BROAD
BAND SELECTOR._____.___.. BANDIV,V,0or V1

(2) Terminal 5 of VV (plate of 2d mizer).

Inject a modulated 455-ke signal into
terminal 5 of tube V7. An audio output
should be heard in the phones or speaker.
If no audio cutput is heard, check to see
that relay K1 is actuated. Capacitor
(C140 may be shorted out. The coaxial
lead from the plate of V7 to the relay
contacts may be damaged and shorted.

(3) Terminal 7 of V7 (signal grid of 2d mizer).

4(4

5

]

Reset the signal generator to produce a
6-me r-f output modulated with an sudio
frequency. Inject this modulated 6-me
signal (still through a series .05-uf capac-
itor) imto terminal 7 of tube V7. An
sudio output should be heard. If it is
not, test tubes V7 and V8 (one at a tune
to prevent accidentally interchanging the
types). Return each tube to ifs socket
if it proves satisfactory. Check that the
§.455-me¢ crystal fits snugly in its socket.
Check for an open resistor, R104, R43,
R45, R46, or R106, or open capacitor
(144, Check for a shorted capacitor,

(134, C139, C141, C145, or (207.

Check the voltages and resistances at
the tube sockets for-V7 and V8.
Terminal & of V6 (plate of 6-mei-f). In-
ject the modulated 6-me signal into term-
inal 5 of tube V6. The audio signal
should be heard in the phones or speaker.
If no signal is heard, check capacitor.
(133 for a short circuit and the primary
and secondary coils of transformer T26
for open circuits,

(5) Terminal 1 of V6 (grid of 6-mec i. f.).

Inject the modulated 6-mec signal to the
grid of V6. An incresse in the audio
output volume should be noticed. If no
audio output is heard, remove and test
tube V6. If tube V6 is satisfactory
replace it in the socket. Check for an
open resistor, R114 or R39, or a shortec

(6)

capacitor; C132 or C212. Check volt-
ages and resistances at the tube socket
of V6.

Terminal 1 of T25 (input of 1st 6-me i-f
transformer). Inject the modulated 6-mc
signal at terminal 1 of transformer T25.
If no audio signal is heard in the phones
or speaker, check for an open coil, 140
or L41, in transformer T25 or a shorted -
eapacitor, (128 or C129. Capacitor
C113 may be open. The coaxial lead
from the plate of the 1st mixer, V3 to the
eontacts of relay K1 may be damaged
and shorted.

(7) Terminal 5 of V3 (plate of lst mizer).

Inject the modulated 6-mc signal at the
plate of the ist mixer. An audio signal
should be heard in the phones or speaker.
If no audio signal is heard, see whether
there is' continuity through the contacts
of relay K1.

75. R-f Tests.

a. Terminal 7 of V3 (Signal Grid of 1st Miger).
(1) Vfo operation. Set up the signal generator

to produce a modulated r-f signal within
the range of the receiver (540 kc to 54
me). Using the BAND SELECTOR
and the TUNING control, tune the
receiver to the selected signal. Set the
VFO CRYSTAL switch, 82, in the VFO
position.  An audio output should be
heard in the phones or speaker. If no
audio output is heard, test tubes V3 and
V4. Remove, test, and replace one tube
at a time to prevent interchanging the
tubes during replacement. If the tubes
are satisfactory, replace them in their
sockets. Check for an open circuit in
resistor R18, R19, R21, or R22, or in
capacitor C80, C81, or C118. Check
tube socket voltages and resistances for
tubes V3 and V4. If the vio does not
appear to be functioning, test by apply-
ing to terminal 1 of V3 the unmodulated
output. of a second signal generator
tuned to the incoming rf from the first
signal generator plus the i. f. in use
(455-ke 1. f. used below 7 me, or 6-mc
i. 1. -used above 7 me). - If an audio out-
put is now heard, the vfo stage, V4 is
not functioning. - To check the vfo
further, ‘tune the receiver and signal
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generator to one of the six frequencies
specified for crystal opera tion; set
the VFO CRYSTAL switch, 52, in
the corresponding crystal position; an
audio output now identifies a nonfunc-
tioning vio.

(2) Crystal operation. Select 2 modulated
rf signal with the signal generator to
match the frequency for which any
crystal chanuel has been assigned. Set
the VFO CRYSTAL switch, S2, in the
position corresponding to the channel
selected. An audio output should be
heard in the phones or speaker. if no
audio output is heard, check the oper-
ation of the crystal oscillator, V5, by
setting the VFO CRYSTAL switch, 52,
in the VFO position; an audio outputl now
indicates malfunctioning of the crystal
oscillator, V5. Remove and test tube
V5. If it proves satisfactory, replace it
in the socket. Check the crystal socket
for loose connections. Check for shorted
capacitor C125, open resistor -R32, open
choke coil L64, or open capacitor C119.
Check tube socket voltages and resis-
tances.

b. Terminal 5 of V2 (Plate of 2d B-F). Use
either the VFO position or a CRYSTAL position
for switch 52.  Set the modulated r-f cutput of the
signal generator at the frequency to which the re-
ceiver is tunmed. Set the RF. GAIN-AC and
AUDIO GAIN controls both at 3. Inject the
output of the signal generator at terminal 5 of V2.
The audio modulation should be heard in the
phones or speaker. If no output is heard, check
for an open coupling capacitor in the mixer trans-
former in use or a shorted capacitor, C52.

¢. Terminal 1 of V2 (Grid of 2d R-F). Inject
the modulated r-f signal into terminal 1 of V2.
The audio volume should be increased noticeably
in the phones or speaker. If there is no audio
output, remove tube V2 and test it. If the tubeis
satisfactory, return it to the socket and check the
tube socket voltages and resistances. Retune the
signal generator and the receiver to a signal in
snother band if the mixer transformer appears to
be defective.

d. Terminal 5 of V1 (Plate of 1st R-F). Inject
the signal at the plate of V1. The audio modula-
tion should be heard in the phones or speaker.
If no audio is heard, check for a shorted capacitor,
(25 or C1B, or for poor contact at the turret con-
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nections. Other checks will suggest themselves
according to which r-f transformer is in use.

¢, Terminal 1 of V1 (Grid of 1st B-F). Inject
the modulated 1-f signal at the grid of the Ist r-{
tube, V1. The audio modulation should appear
with an increased volume in the phones or speaker
Tf there is no audio output, remove and test tube
V1. 1If the tube is satisfactory, return it to the
socket. Check voltages and resistances at the
tube socket. If the tests show the receiver to be
satisfactory at this point, but the recejver still
will not operate with the normal antenna input,
check the antenna and lead-in cable. Check the
turret contacts and transformer coils in use.

76. Stage Gain Charts

a. General. Stage gain measurements allow a
check on how much amplification is occurring In
each amplifier of the receiver. In trouble shoot-
ing, the measurements serve to locate the defective
stage. The signal voltages injected by the signal
generator will provide a voltage across the de-
tector diode load resistor, R107, for the ocutput
messurement. The voltage across resistor R107
is kept constant by varying the signal generator
output to establish this condition. As the signal
generator is moved {rom each test point towsard the
antenna terminals, the input signal becomes small-
er in amplitude, thereby indicating more ampli-

cation and providing a means of gain measure-
ment. The a-f stage gains are measured by the
amount of power developed in a 800-ohm load
placed across the 600-ohm ATUDIO OUTPUT
terminals 1 and 5 (2 and 4 tied together). The
front panel controls are in the following positions
for stage gain measurement unless otherwise
specified:

Control Position

BAND SELECTOR. . .- " BAND L

TUNING e | Low frequency end of
dial.

ANT ADJ e . Peaked for measure-
ment through anten-
na terminals,

ANL-OFF__ - OF¥.

AGC-MANUAL__. ... _.._.. MANUAL.

CW-MODULATION . .. .- MODULATION,

RECEIVE-SEND.__._.___ ... RECEIVE.

RF GAIN-AC .. .- MAXIMUM.

BFO PITCH . ... G

CRYSTAL PHASING. . .- 0.

SELECTIVITY_ . ... ... NORMAL MED.

VFO CRYBTAL. .. o V¥O.

CRYSTAL VERNIER .~ Mid-position.

AUDIO GAIN. - | Maximum.




b. Audio Gain Chart.

Output walts | Stage

, | onnee- | :
F | e
| I
400 cps_o.....  Pin 5 V17__. 7 l 1 3.5
400 ops.. - Pin1Vi6 | .3 | 1233
| |
¢. Detector sensitivity.
Gutput

Input: | watts (sec-
yoltage: | ondary of
T35}

Signal generaior Input coninsction

455 ke modulated | Pin 2 of ViZ 2 S
309 at 400 eps. through = 1-gf
capacitor,

d. 3d 456-KC I-F Stage Guin Chart (Audio
Gain Maximum).

Ouiputb
Signal generator I;}g;uiig?;mec- Input voltage ;?ggéﬁ zﬁie
Ri07
455 ke modu~ | Pine 1T of+ 30,000 miero~ ... &3]
lated. Vil volts.
309 at 400 oo oo 300,000 micro~ oo .. 33
ops. volts.

#30,000 uv input produces .6 watt atoutput. 300,000 gv (produces mors
than reguired outpul (2 watts)yo Therefore, AU DIO GAIN must be
reduced to give 2 watls (undistorted power),

e. 2d and 1st 455-KC I-F Stage Gain Chart.
The output voltage is measured across détector
load resistor R107.. The SELECTIVITY control
bas an effect on the gain of the 1st and-2d 455-ke
i-f stages; therefore, gains are listed for all six
positions.

Signal generator putput connection

455 ke un- 455 ke un- 455 ke un-
mﬂduiamﬁg modulated | modulated
it i f T - topiniof | topinlof topin7of
Position of SELECTIVITY conirol giatnniohi vo Fbmugb Va %n‘o?;lzrh

a .01l a .0luf. g Dlpf.

Microvolts | Microveolts | Microvolts

input input input
CRYSTAL SHARP .. __ 18, 000 720 100
CRYSTAL MED ________. 21, 060 800 240
CRYRTAL BROAD__.____ 32, 800 1200 130
NORMAL SHARP . ___ 22, 000 3200 930
NOBRMAL MED _________ 20, 0600 4300 750
NORMAL BROAD . ____ | 30,000 3200 700

Nopte. The above input voltages are those needed to mainiain if volis
d~ across the detector.

1. 2d Mizer Stage Gain. The gain of the 8-mc
i-f and the 2d mixer, V7, is measured on BAND
1V with NORMAL MED selectivity, TUNING

is set to 7 me.

2 : % Dutput
Signal generator Inpubconnection l ﬁ’gﬁg‘ gvgig%gs
| inout } Rlﬁn‘;
455 ke unmodulated) Terminal No. 7 on | 1000 1 10
T26  through g
Dluf. i
6 me unmodulated | Terminal No. 7 on | 1500 g i0
T26 through a8 % i
01t i :
8 e tnmodiilated | Pin 1 of V6 through 179 i 10
g .Olpf. %
6 me unmodulated . Pin 7 of V3 through : 120 ; 10
2 Olul. ! ; .
| i

g. 1st Mizer and R-F Stage Cains. The BAND
SELECTOR is set to the desired band. = Measure-
ments made atantenna terminals requive the ANT
ADJ control to be peaked. Apply signals to the
gntenna terminals on A and G (ground) with the
other A terminal connected to G

Rignal generator connection
Antenna 3 % §
terminals oo dsivhoo 2d7f | ] ]
througha (Pinlef VI Pinlof Vo Bt miber Pin 76 V2
Band Freg. 100-ohm through | throigh Z through oluh
{me) dummy gl gl )
Jond % i 1
= Voltage
Microvells inpat Aeross
Bz
j .57 3 15 170 920 10
) DN 1.24 3 40 180 1300 10
L .9 3| #NM | *NM | *NM 10
1.35 b 12 310 750 | 10
| 3 2:9 2 25 250 1000 16
21 3 1 *NM | *NBHM OENM 10
32 3 15 250 700 10
2 5 B 6.8 3 20 160 900 10
5 51 *NM | *NM | *NM 10
7.3 4 16 80 135 i0
Ivo...¢4 13 3 2 13 45 120 10
10. 8 3 ANM | FNM | FNM 10
v ] 145 4 13 60 140 10
| 28 2.5 g 35 1150, 10
VI *NM | *NM | *NM | ANM |UEANM FENM

*No measurements taken.
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Figure 31. Radio Receiver B-274/FRR, chasstis, top view.
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Figure 33. Radio Receiver B-271/FRE, 1-f and audic chussis, bottom view.




Figure 84. Rudio Receiver R—274[FRR, #d mizer and 6.455-mc oscillotor, bottom view.
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Figure 35. Radio Receiver R-274/FRR, voltage and resistance measurements.
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Section il

77. Replacement of Parts

a. Little explanation is necessary for the re-
moval of most parts. However, there are some
parts which require a special removal and replace-
ment proecedure. Be careful in handling the
miniature tubes to prevent bending the base pins.
If the pins become bent and a pin straightener
is available, straighten the pins before reinserting
the tubes in their sockets. The -crystals are
held in place either by spring clips or by a spring-
loaded retaining plate. Two screws hold down
the retaining plate of the crystal oseillator erystals.
A sliding panel on the top dust cover provides
access to-this retaining plate.

b. The top dust cover is held in place by flat
springs. Remove the cover by pulling it to the
rear aboub an inch to release the springs and
lifting it upward fo take it from the receiver.
The bottom cover is fastened by 27 No. 6-32
binder head screws. All serews must be removed
in order to remove the cover. The rear dust
cover is removed by releasing the Dzus fasteners.

v. The front panel must be removed for some
repairs. The correct removal procedure is as
follows: )

{1} Remove all knobs with a special Allen
type wrench provided.

(2) Bemoveall switch nuts and also PHONES
Jjack J3 nut.

(3) Disconnect CARRIER LEVEL meter
M1 by removing the terminal nuts. Leave
meter fastened to panel

(4) Unsolder dial lamp socket leads.

{(5) Loosen the dial mask gear coupling,

(8) Loosen the two setscrews on the front end
of the coupling to the turret shaft,

(7) Loosen setserews on capacitor {22 cou-
pling to allow removal of the shaft.

(8) Remove all front panel screws.

(9) Pull the front panel away from the
chassis.

d. Capacitors (183, €125, C161, and (22 are
all removed in the same manner: Unsolder the
conpecting leads and remove the knob. Loosen
the shaft coupling setscrews,  Hemove the mount-
ing nut or screws. Move the capacitor away from
its mounting to remeve 1t from the chassis.

. The crvstal oscillator gang switch, 52, is
removed by unsoldering the connecting wires and

REPAIRS

removing the knob, and then completely unscrew-
ing the shaft bushing nut. - Slide the switch
toward the rear of the chassis.

78. Disassembly of Complex Parts

This paragraph contasins the procedures to be
followed for removing the tuning gang capacitors,
dial-drive mechanssm, r-f turret, selectivity gang
switch, second mixer, and 6-mc oscillator sub-
chassis. Follow these procedures carefully; other-
wise, damage to some parts may result.

a. Tuning Gang Capacitors (fig. 31). First, re-
move capacitors C1A and CiB (Ist and 2d rf
sections). Disconnect the leads and ground straps.
Loosen the two setscrews on the rear end of the
shaft coupling with the Allen wrench supplied
with the receiver. Next, remove the three chassis-
mounting screws and slide the gang to the rear.
It may now be taken from the chassis. To replace,
reverse the above procedure. The coupling re-
maining on the end of capacitor C2A (mixer sec-
tion) shaft is also a disk mounting for counter-
balance weights, Capacitors C2A and 2B are
removed in the same manner as capacitors ClA
and C1B.

b, Digl-Dirive Mechanism (figs. 10 and 12). To
remove the dial-drive mechanism, it 18 necessary
to remove the top and bottom covers and the
front panel. The dial-drive assembly is removed
as follows:

(1} Remove the springs from the coupling
between the tuning gang capacitor shaft
and diai-drive mechanism,

(2} Remove the dial pointer and dials.

{3) Remove the three serews which hold the
dial drive to the chassis. Openings in
the {ront plate are provided te gair
access to these screws.

(4) Slide the drive forward and upward,

pulling away from the chassis,

{5) To replace the Assembly, reverse the above
steps. Do not use too much force on any
of the shafts. Foreing may result in
bending the component parts. The dial-
drive mechanism requires special adjust-
ment to assure alinement of the dial scale
with the tuning gang. See paragraph
806 for the instructions.

w




