
MAIJ\"I'ENANCE 

SECTION 5 

MAINTENANCE 

5.1. INSPECTION. 

5.1.1. GEJ\~RAL. - This radio equipment has been constructed of materials 
considered to be the best obtainable for the purpose, and has been carefully 
inspected and adjusted at the factory to reduce maintenance to a minimum. 
However, a certain amount of checking and servicing will be necessary to 
maintain efficient and dependable operation. The following section has been 
written to aid in checking the equipment. 

5 .1. 2. ROUTINE INSPECTION. - Routine inspection schedules should be set up 
for periodic checks of this equipment. This inspection should include 
examination of the mechanical system for excessive wear or binding, and of 
the electrical system for electrical defects and deterioration of components. 

If routine inspection of the equipment is carried out faithfully, the 
chances of improper operation of the equipment are greatly minimized. It 
is important, therefore, that this inspection be made as frequently as pos­
sible, and should be sufficiently thorough to include all major electrical 
circuits of the equipment as well as the mechanical portion. 

5.1.3. CLEANING. - The worst enemies of uninterrupted service in equipment 
of this type are dirt and corrosion. Dirt reduces efficiency and causes 
undue >rear of rotating partlil, Corrosion most seriously affects contacts 
such as those on tap switches, tubes> relays and cables. Like salt laden 
air, dirt and 'lnoisture accelerate corrosion. The result may be equipment 
failure for no apparent reason. 

Periodic dusting of accessible parts by means of a .soft brush and a 
jet of dry, oil-free air removes foreign particles. Under certain con­
ditions it is difficult or virtually impossible to prevent accumulation of 
moisture. Even so, frequent >riping of parts lessens danger of corrosion. 
If the atmosphere is corrosive, frequent inspection and >Tiping of parts is 
of especial importance. 

5.1.4. VACUUM TUBES. - Check the emission characteristics of all tubes; then 
examine all tube prongs to make sure they are free from corrosion. Straighten 
bent pins >Tith a tube pin straightener. See that all tubes are firmly 
seated in their proper sockets, and that a good electrical contact exists 
between tube prong and socket. Before discarding a tube, be sure that it is 
at fault and that the trouble is not due to a loose or broken connection 
>rithin the equipment. Keep an extra set of tested tubes on hand at all times. 
If an equipment·'s faulty performance seems due to tube failure, check the 
tubes by replacing them with the extras. Inspection will usually locate 
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d.efect:Lve tubes tJ1BJt are overloading power circu:L ts ,, 
sputtering wJ.thin a vacumn tube indicates a fault in 

Excessive heating or 
the tube circuit. 

5. l . 5. TUBE EEPLACEHENT J?EECAUT.WID:L 

(a) Remove tubes by pulling them straight up. 

(b) Before inserting a tube, make certain that the pins are 
straight and that it is of the correct type for the socket into which it is 
to be placedo 

5.1.6. TUBE TABLE • 

RECEIVt;E: 

Symbol Type 

VlOl 6&1\:5 
Vl02 6BE!3 
Vl03 6BE6 
Vl04 6BA6 
Vl05 6AK5 
Vl06 6BE6 
Vl07 6BA6 
VlOB 6BA6 
Vl09 6BA£ 
VllO l2AX7 
Vlll l2AU7 

Vll2 l2AX7 

Vll3 6AQ5 
Vll4 6BA6 
Vll5 5V4 
Vll6 OA2 
VOOl 6BA6 
V002 6BA6 

5.2. ~ROUBLE SHOOTING. 

Function 

HF amplifier 
First mixer 
Band l mixer 
Calibration oscillator 
Crystal h-f oscillator 
Second mixer 
First 500 kc i-f amplifier 
Second 500 kc i~f amplifier 
Third 500 kc i~f ampl:i:fier 
Detector and AVC rectifier 
AVC amplifier and i-f ouput cathode 

follower 
Noi.se limiter and first audio 

amplifier 
Audio power amplifier 
Beat frequency oscillator 
Po;,.Jer;._Tectifier 
Voltage regulator 
Variable frequency oscillator 
Oscillator isolation amplifier 

5.2.1. GE~~RAL. - Improper performance of radio equipment is usually due 
to tube failure. Hefer to paragraph 5.1.4. In general, the type of trouble 
encountered in radio apparatus can be ascertained by means of various tests 
and measurements" Components in the E.t.ssociated circuit may then be checked 
and the cause of trouble located. 

Useful resist~~ce and voltage measurements will be found in table 5-l~ 
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MAHITENAt'ICE 

NOTE 

NO ONE BUT AN AUTHORIZED AND COMPETENT SERVICE 
MAN EQUIPPED WITH PROPER TEST FACILITIES SHOULD 
BE PERMITTED TO SERVICE THIS EQUIPMENT. 

5.2.2. FUSES. - This equipment contains fuses of the correct rating. 
Replace blown fuses only after carefully examining affected circuits to 
make certain that no permanent fault exists. Use only 1.5 ampere, slow­
blow fuses. 

5.3. ALIGNMENT. 

5.3.1. GENERAL. - Should the receiver get out of alignment, return it 
to satisfactory performance by means of the following procedure. 

5. 3. 2. EQ.UTPJYIENI AND TOOLS USED FOR ALIGNMENT. 

(a) 500-kc to 30.5-mc signal generator. 

(b) D-e vacuum tube voltmeter; 

(c) Oscilloscope. 

(d) Detuning network consisting of a .01 capacitor and 4700-
ohm resistor in series with clip leads. 

(e) Fiber or bakelite adjusting tool, l/8~inch diameter with 
screwdriver type bit. (Supplied) 

(f) Fiber or bakelite adjusting tool, 5/16-inch diameter with 
screwdriver type bit. (Supplied) 

(g) Small screwdriver. 

NOTE 

IF A SIGNAL GE~lliRATOR IS NOT AVAILABLE THE CALIBRATION 
OSCILLATOR MAY BE USED FOR ALIGNMENT. USE THE PROCED­
URE OUTLINED BELOW BUT LEAVE THE CALIBRATION OSCILLATOR 
ON. TUNE RECEIVER TO EACH .ALIGNMENT FREQUENCY BY TURNING 
THE KILOCYCLE KNOB UNTIL A PEAK READING IS OBTAINED ON 
THE INPUT METER, AND TUNE TRIMMERS AND CORES, USING 
INPUT METER TO INDICATE MAXIMUM READINGS. 

5. 3. 3. CRYSTAL OSCILLATOR TRili!MER ADJUSTMENT. 

(a) Adjust trimmer Cl67, marked XTAL on chassis, to provide an 
input capacitance of 32 mmf across the crystal holders. This value will 
occur at or near minimum capacitance setting. If this capacitor is badly 
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mistlliled J the crystals will be off frequency and low- in output~ 

(b) Connect a 470K-ohm resistor to pin 7 of tube Vl02. Connect 
VTV111 between free end of 470K-obm resistor and chassis~ Tbis resistor reduces 
the effect of the capacitance of the meter lead. 

(c) In all of the following adjustment, peak the trimmers if the 
indicated voltage is not more than 2 volts~ If it is more than 2 volts;de­
tune trimmer toward. minimum capacitance, until voltage reads 2.. See figure 
5-1. 

(1) Repeat, tuning trimmer marked 30, >rHh bandswitch on band 30. 

(2) Repeat, tuning trimmer marked 28, with bandswitch on band 28. 

( 3) Repeat on even ba.nds from 26 through 14, tuning correspond­
ingly marked trimmers. 

( 4) Repeat with bandswi tch on band 1. Adjust trimmer labeled 
B.C. that is nearer y105. 

(d) .Remove 470K-obm resistor from Vl02. Connect the resistor to 
pin l of Vl03~ Connect V11~~ between free end of resistor and chassis~ 

(e) Place bandswitch on band 1. Tune for maximum indication on 
VTVM the trimmer marked B.C. that was not previously tuned. 

5.3.4. 100 KC OSCILLATOR ALIGN!IIENT, - Calibrate the 100-kc crystal oscillator 
by means of the CAL trimmer, C169, using a secondary frequency standard. D-e 
grid voltage on Vl04 as measured with the d-e VTVM is a negative 15-30 volts 
minimume 

5.3.5. FIXED 500 KC I-F JlMPLIFIER ALTGNMENT. - Connect signal generator be­
tween pin 7 of V106 and chassis. Connect one end of a clip lead to output 
of crystal oscillator at Cl73. Hold other end near grid of V106. Set signal 
generator to zero beat at 500 kc. Turn off 100-kc oscillator and remove 
clip lead. Connect detlh~ing network consisting of an .01-mf capacitor in 
series with a 4700-ohm resistor from plate of V107 to chassis. Connect'.VTV14 
from diode load resistor to chassis~ Place 8114 in 110n position. 

(a) Tune secpndary of T103 by adjusting the bottom slug for maximum 
indication, Keep diode load voltage below 3 volts by adjustir~ signal 
generator output. 

(b) Connect detuning net,Tork from terminal 4 of T103 to chassis. 
Tune top slug, or primary, for maximum indication. 
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(c) Connect detuning network from plate of Vl08 to chassis. Tune 
secondaxy of Tl04 for maximum indication~ 

(d) Connect detuning net-vmrk to terminal 4 to Tl04. Tune primary 
of Tl04 for maximcml indication. 

(e) Connect detuning net-work to plate of Vl09. Tune secondary of 
Tl05 for maximum indication. 

(f) Connect detuning network to terminal !f of Tl05. Tune primary 
of Tl05 for maximum :Lndication~ 

(g) Tune TlOl for maximum VT-~~ indication. 

(h) If the BFO PI'l'CH knob has never been removed from the shaft 
during the life of the receiver, align the BE'O as follows. Turn BFO fln·, 
Set the line on the BFO PITCH knob at the fiducial mark on the panel. 
Adjust core ln Tl06 to zero beat. 

If the BFO PITCH knob has ever been removed from the shaft, align 
the BFO as follows. Turn BFO on. Adjust core in Tl06 to produce a beat 
note. Line up the lL'lob with the panel mark and with the mid-range point 
of the BFO pitch capacitor by turning the knob to either the right or the 
left of the fiducial panel mark until pitch of beat note rises to a maxi­
mum,- Leave knob exactly at point of maximum pitch. BFO PITCH capacitor 
plates are now either all in or all out. Loosen set screws in BFO PITCH 
knob. Rotate kno·b on shaft until knob mark is 90~' from panel mark. 
Tighten set screws. Set knob mark at fiducial mark on panel. BFO PITCH 
capacitor is now at mid-range. Adjust core of T106 to zero beat. (A 
method of aligning the BFO without a signal generator is given in para­
graph 5.3.6. below.) 

/ ~ \ 
\l; Align Tl02 as follows: 

(l) Use an oscilloscope ancl a frequency-modulated signal gen­
erator having a s¥reep rate of' four cycles per second, a :frequency 
excursion of about 20 kc and a carrier frequency between 1.5 and 3.5 me. 

(2) Line up the crystal filter PHASING control knob with the 
panel mark and with the micl-range position of the phasing capacitor. To 
accomplish this, with the aid of a flashlight look into the right-hand 
hole in the top of the crystal filter cover in order to see the plates of 
the phasing capacitor. Turn the PHASING control until the rotor plates 
are straight down toward. the bottom of the receiver, L e. , until the < 
rotor plates completely engage the bottom set of stator plates. Loosen 
set screws in PF~SING control knob. Set knob line 90° to the left of the 
panel mark. Tighten set screws. Turn knob to panel mark. Phasing 
capacitor is now at mid-range~ 

2ll4 5-5 



r 

(3) 
lead to 

generator ~Lead to 
of Rl50 and Rl52" 

and allovr them to warm up" 

7 of Connect 
Ttrrn on generator and 

( I"tttTl SELECT.IVTI~"I switch to position l. T-crrT1 AVC off_, LIIvliTER 
off 7 B.F'O off, 
carrier 

and AUDIO GAIN to :position 0~ 1T1me receiver to 
of signal generator" 

adjust 
appear~ 

mid-range and synchronize scopee Two 
appear on the scope screen, If do not, 
and controls 1J.ntil do 

these peaks is essentially ar1 i-f response curve~ 

( 6) Rotation of the PF-ASING control to the ]_eft should cause a 
notch to appear at one side of each peale If this notch does not 

appear, set the PHASING control about one-cl..gbth turn to the left of center 
and ad<just the core in toj) of Tl02( accessible tbrough the right-han.d hole 
in the crystal filter cover) until it does appear and is ~>Tell-def:Lned on 
the scope screen~ Adjust unt:Ll no evidence of a damped oscillation remains. 

( 7) 'l:'u_rn PHASING control about one..aigl)th tur"n to the of 
center~ T'ne rejection notch should appear at the other side of each peak_, 

"":..rJ.thout f\rrther adjustment, should ·be well-iie:fined and 'Without eVlQence 
o:f a damped osci.llatlon, If this is not the case 5 adjust Tl02 core slightly. 

P\ 
Vj 

looks 
steps (4) and (5) until the notch obtained in one of 

Ss~Jnetr'i,~al with respect to the notch obtained in the other 
evidence of a damped oscillation" no 

- The follow:i.ng paragraphs describe 
generator is not availabe & For the 

5~3,5., above 
a signal 

qp~~"n, and to 5,3.5. 

( Disco~nnect a..11tenna from terminal at rear of cb.assis" Tu..rn 100-kc. 
ose:tl.lator on and BFO on" 

T-une receiver to a 1.00-kc check point on ·hands 2 or 3 ~ For ex­
ample_, tune receiver to 2~0 me~ 

{c) Line up the knob 'With the pane.l mark and with the rrnu-range point 
of the B:F'O PI'I1.:;H foll,ows; If the BFO PITCH knob has never -been 
remo~J"ed from the shaft the life of the receiver, turn the knob until 
the knot :maxk lines up with the panel mark1on the receiver~ If the BFO 
PITCH lm.ob has ever been removed from the shaft, adjust the core in Tl06 to 

a beat note~ T'Uxn BFO PITCH knob either to the right or to the left 
o.f the :mark trr.ttil. the ~beat note~s pitch rlses to a maximum~ Leave knob 

of maxin:n.lm BF'O PITCH capacitor plates are now either 
all :i.n o.r all out, Loosen set screvrs in BI?Q PITCH knob e Rotate knob on shaft 
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until kno'b mark ~lS 90? from panel markQ 
mark on :paneL BFO PITCH is now at 

set screvs. Turn knob to 

(d) Tune receiver at leaBt 10 kc off of any 0~1 megacycle point 
on bands 2 or 3, and turn up AUlliO GAIN until a constant pitch beat note 
is audible~ If the constant pitcb beat note is not audible; adjust 
tuning core in top of Tl06 lli"ltil it is. Make certain that this is the 
correct note by turning the KILOCYCLEf dial ±10 kc and noting whether 
the pitch of the beat note remains constant. This constant pitch beat 
note, which occurs only on bands 2 and 3, is produced by a small amount of 
fifth harmonic from the 100-kc oscillator that .leaks into the i-f strip 
through the second. mixer stage and beats with the signal from the BFO. 
Because of the BU.Perior strength of the calibration beat note in the 
vicinity of a-lOO'"lrc check :point, this constant pitch beat note is most 
audible about half-way between check points~ 

(e) Adjust tuning core of Tl06 for zero beat. 'fhe BFO frequency 
is now 500 kc -when the BFO PITCH knob is set at the fiducial mark on the 
:panel. 

5.3.7.' 500 KC I-F PERFORMANCE l1EASliREMENTS. 

(a) Sensitivity. - The input to Vl06 at 500 kc should be within 
25 to 40 uv for 4 volts at the diode load .. 

{b) Selectivity. 

(l) Adjust the output level of the signal generator for 4 
volts at the diode load. This voltage and the output level of the signal 
generator are the reference voltages, 

(2) Increase the output level of the signal generator 6 db 
( twlce the voltage), Determine the bandv.idth by noting how far on either 
side of resonance the signal from the generator must be detuned in order 
to lower the diode voltage to 4 volts. 

(3) 
in signal input 

Repeat step 2 for 60 db increase (1000 times the voltagei) 
leveL 
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(4) The overall 

a, Minimum selectivity 

6 db 
60 db 

b. Maximum 

6 db 
60 db 

specifications are: 

5 • 5 Jro llrl:n • 
O'kc mitr;-

(crystal filter in) 

0.2 kc min. 
0.2 kc min. 

6.5 kc max. 
20 ; o~kc ·max·.· • 

0.3 kc max. 
12.0 kc max. 



M.iii:NTENANCE 

( }tiEGACYCLE DIAL POINTE.t'i. ~ - It is very that the 
on the l"1EGACYCLE dial will become inaccurate through normal rtse of the receiver 14 

li the dial pointer has accidently been slipped with respect to the cord, 
reset it as follows: Take off escutcheon plate; then rotate KILOCYCLE knob 

until it hits the mechanical stop_, Then rotate it a fraction 
of a turn clockwise ux1til the zero-zero mark lines up -~,vith the fiducial, From 
this KILCCYCLE knob exactly five turns clock>,d.se~ Grasp the dial 
cord and slide 't"he MEGACYCLE pointer along it to the center frequency of the 
band, For :~ if the receiver is set at band 2 3 set pointer exactly at 
2,0 me, Replace escutcheon plate, 

( KILOCYCLE DIAL. - If the KILOCYCLE dial reading is incorrect first 
deternrlne the and direction of the errors then correct them according 
to the procedures outlined belo~:J,. To determine the nature of the er-rors, set 
the receiver on band 2 with the R.J\ND CHil.NGE knobc Set KILOCYCLE fiducial line 
to center mark on escutcheon opening by turning ZERO ADJ knob, Set BFD exactly 
at 500 kc as in 5.3.6, Turn on the 100 kc oscillator with CALIBRATE 
switch, Turn KilOCYCLE &'lob to zero beat. Note the magnitude and direction 
of error in the KILOCYCLE dial reading, Tune receiver tc 2,5 me, \Hth BFD 
still Se"L at exactly 500 kc, turn KILOCYCLE knob to zero beat, Again, note 
magnitude and direction of error in KilOCYCLE dial reading., 

( If the KILOCYCLE dial reading is incorrect by less than 3 kc 
in the same direction by the same amount at both ends of the MEGliCYCLE dial, 
correct as follows z 

a o Be sure BFD is set at 500 kc as in paragraph .5"3~60 

be Tune the receiver to zero beat at the 100 kc check point 
nearest the dial at which maximoJn accuracy is desired~ For example, 
if maxi:mum accuracy is desired at 1,.83 me, tune to zero beat at 1,8 me by 

the KILOCYCLE blob" 

co Set KILOCYCLE fiducial line to zero-zero on the KILOCYCLE 
dial the ZERO ADJ knob, 

( If the KILOCYCLE dial reading is incorrect by more than 3 kc 
in the same direction by the same amount at both ends of the HEGACYCLE dial, 
correct as follows~ 

ao Be sure BFO is set at 500 kc as in paragraph 5e3$6~ 

b~ Tune to zero beat at 1~5 me~ 

co Set KILOCYCLE fiducial line to center index 1nark on 
escutcheon by turning ZERO ADJ knob" 
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lvJAINTENANCE 

d. Loosen set screws in the circular KILOCYCLE dial and set 
to zero-zero" TJ.ghten set screws~ 

(3) If the t·wo errors in the KILOCYCLE dial reading are either 
opposite in direction or differ<mt in size, it indicates that the VFO end :points 
have drifted. Correct as :follol<s: 

a. Be sure BFO is set at 500 kc as in paragraph 5.3.6. 
~xne receiver to zero beat at 1.5 me on band 2. 

b. If the zero-zero mark on the KILOCYCLE dial lies 
within the lines on the escutcheon opening, set KILOCYCLE :fiducial line 
to zero-zero on the KILOCYCLE dial by turning the ZERO ADJ knob. 

c. If the zero-zero mark lies outside the lines on the 
escutcheon opening, loosen set screws in the KILOCYCLE dial. Set fiducial 
to the center line in the escutcheon opening, Rotate KILOCYCLE dial until 
zero-zero mark lines up with the fiducial. Tighten set screws. 

d. Rotate KILOCYCLE knob approximately ten turns to zero 
beat. This procedure tunes the receiver ::tb 2. 5 me. 

e. Now note the error in the KILOCYCLE dial reading. 

:f. If this error is less than ±3 kc, set the fiducial to 
2.5 me by turning the ZERO ADJ knob. This 2rocedure sets the point of 
maximum accuracy at 2. 5 me. If maximum ..accuracy is desired at some other 
check point in the band, tune the receiver to zero beat at the desired check 
point. Then adjust fiducial to zero-zero on the KILOCYCLE dial. 

g. If this error is more than ±3 kc, refer to paragraph 
5.3.15. for instructions. 

(c) Check the VFO frequency against a known source to determine 
whether the VFO shaft has been displaced a full turn, and thereby has 
shifted the.VFO frequency exactly 100 kc. Using a signal generator having 
an accuracy of ±1% or ±20 kc or another 51J-3 receiver lru:town to be properly 
aligned, check as follows. 

(l) Set BFO exactly at 500 kc as in paragraph 5.3.6. Turn 
100-kc oscillator OFF. 

(2) If the signal generator is used, COlli"leCt its output to :pin 
7 of Vl06 with a clip lead. Set generator at 2.0 me. Tune receiver to 
zero beat at 2.0 me. If the VFO shaft is displaced a full turn, zero beat 
will occur within 20 kc of 1.9 me or 2.1 me instead of 2.0 me. 

(3) If an accurately aligned 51J-3, hereafter called the test 
receiver, is used, couple the antenna jack of the test receiver to the 
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output of the VFO that is checked~ Set BFO of test recei-;Fer at 500 
kc" T\rrn on 100·-kc osciJ...lat.or in test receJ.ver" Turl<:: the receiver con­
taining the VFO checked to 2 * 0 me~ 1Une the test receiver to zero 
beat at 29 5 me" If the shaft of ·the VFO; being checked is displaced a full 
turn; zero beat VI ill occur at 2. 4 me or 2. 6 me instead of 2. 5 me. 

( L1 .. ) If steps ( 2) or ( 3) reveal that the 'lFO shaft is displaced 
a full turn, correct a,s follows. 

a. Connect a c .lead from pi.n 7 of Vl06 to the 100-kc 
oscillator at Cl Turn on 100-kc oscillator. With BFO set at 
500 kc as :Ln paragraph 5. 3. 6. , tune receiver to zero beat at 2. 5 me. 
Loosen set screws in VFO coupler. 

b* If zero beat occurred at 2.1 me instead of at 2.0 me in 
step ( 2) J or at 2 ~ 4 me instead of at 2 q 5 me in step ( 3) J the VFO frequency 
is 100 kc less than ~Lt should be. Correct by turning VFO shaft one full 
turn counterclock,.fi.se to zero beat~ 

c. If zero beat occurred at 1.9 me in step (2) or at 2@6 me 
. t 113) ln s ep the VF'O is 100 kc more than it should be. Correct by 
turning VFO shaft one full turn clock-wise to zero beat 0 

d. set screws in VFO shaft coupler. 

(aJ Connect signal generator in series vrith a 47 ohm resistor and 
a 100 uuf tor to the Ji.NTEJ\TNA terminal. Connect VTVM between diode 
load resistor and chassis~ Switch receiver to band 2~ Set dial to 
read 1 .. 6 me~ Set ANT TRIM to mid-range. 

(11) -Turn BFO on and set signal generator to zero beat at l. 6 me. 
Tu..rn BFO of:f ~ of generator to give some value of diode 
load voltage below 5 volts~ Tune slugs marked 1~6 (in L116) Ll18 and Ll02) 
for a ma.ximmn indication while adjustJ.ng the signal generator to keep diode 
load voltage below 5 volts~ 

(c) Set dial to read 2, L+- me. Set generator to zero beat at 2. 4 me 
witb BFO, Turn BFO off,. T-Llile adjustments marked 2~lt (trimmer capacitors 
C1"(4, C18C, ancl for a maximUJJl indication, keeping cliocle load voltage 
belovr 5 volts. 

(d) t-uning procedures at 1~6 and 2~4 me 1mtil no further 
increase in output can be obtained, 
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IN TIIE: FOLLOWING RF' ALIGN:MENT 
LOAD VOL~lAGE BELOtf 5 VOVI:S AS 
P~lOVIc, 

NOTE 

PROCEDURES KEEP DIODE 
I \\1 P6RAGRA"•DH r 3 9 (' ) -'-' ,;. ~"1~ ....... ) • ~ • 0 
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5.3.10. RF ALIGNMENT BAND 3. 

(a) Connect the signal generator and VTVM as in step 5. 3. 9. (a). 
Set handswitch to hand 3. 

(b) Set dial to read 2.6 me. Set signal generator to zero beat 
at 2.6 me with BFO. Turn BFO off. Adjust tuning cores marked 2.6 (in 
Lll7, Lll9 and Ll03) for a maximum indication. 

(c) Set dial to read 3.4 me. Set signal generator to zero heat 
at 3.4 me with BFO. Turn BFO off. Adjust trimmer capacitors marked 
3.4 (Cl76, Cl82 and Cl06) for a maximum indication. 

(d) Repeat tuning procedures at 2.6 and 3.4 me until no further 
increase i.n output can be obtainedo 

5.3.ll. RF ALIGNMENT BANDS 4-T· 

(a) Connect signal generator and VTVM as in step 5.3.9.(a). 
Set handmritch to band 4. 

(b) Set dial to read 4.0 me. Set signal generator to zero 
beat at 4.0 me with BFO. Turn BFO off. Adjust tuningcores marked 4.0 
(in Ll04, Ll07 and Llll) for maximum indication. 

(c) Set handswitch to hand 7. Set dial to read 7.0 me. Set 
signal generator to zero beat at 7.0 me with BFO. Turn BFO off. Tune 
trimmer capacitors marked 7.0 (C108, 0120 and Cl28) for maximum 
indication. 

(d) Repeat tuning procedures at 4.0 me and 7.0 me until no 
further increase in output can be obtained. 

5.3.12. RF ALIGNMENT BANDS 8-15. 

(a) Connect signal generator and VTVM as in step 5.3.9.(a). 

(b) Set handswitch to band 8. Set dial to 8.0 me. Set 
signal generator to zero beat with BFC at 8.0 me. Turn BFO off. Tune 
trimmer capacitors marked 8 (CllO, Cl22 and Cl30) for maximum indication. 

(c) Set bandswitch to band 15. Set dial to read 15.0 me. Set 
signal generator to zero beat with BFO at 15.0 me. Turn BFO off. Tune 
trimmer capacitors marked 15 (CllO, C122 and Cl30) for maximum indication. 

(d) Repeat tULDing procedures at 8.0 me and 15.0 me until no 
further increase ~n output can be obtained. 
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5, 3. 13. RF ALIGNlviEtrr BAJ'ifDS 16-30-, 

(a) Connect signal generator and V'TVM as in step 5.3.9.(a). 

(b) 
generator to 
cores marked 

Set bandswitch to band 16. Set dial to 16r.O me. Set signal 
zero beat >ri th m·o at 16.0 me. Turn BFO off. Ad,just tuning 
16 (;tn 1106, 1109 and. Ul3) for a maximum indication. 

(c) Set bandswitch to band 30. Set dial to 30.0 me. Set signal 
generator ·t;o zero beat with BFO at 30.0 me. Turn BFO off. Adjust trimmer 
capacitors C124, Cl32 and AN'T TRIM for a maximum i.ndication. 

(d) Repeat tuning procedures at 16.0 and 30.0 me until no further 
increase in output can be obtained. 

5. 3 .14. RF A1IGNJv!ENT BAJ'ID l. 

(a) CorJ>ect signal generator and VTVM as in step 5.3.9.(a). 

(b) Set bandswitch to band 1. Set dial to 0.6 me. Se~ generator 
to zero beat >Ti th BFO at 0. 6 me. Turn BFO off. Adjust corecin 1114 so that 
it is in approximately the same position in the inductor as the cores in 
1116 and 1118. Adjust cores marked 0.6 (in LlOl and 1110) for a maximum 
indication~ Adjust trimmer capacitor marked 0.6 (Cl40) for a maximum 
indication. 

NOTE 

J:lNO PEJU\:S !flAY BE FOUND WHEN TUNING Cl40. USE THE 
PEM\: THAT REQUIRES THE HIGHER VALUE OF CAPACITANCE. 
Refer to Cl40 in figure 

(c) dial to 1.4 me. Set signal generator to zero beat with 
BFO at L 4 me. Turn BE'O off. Tune trimmers marked l. 4 ( Cl02 and Cll9) for 
a maximum i.ndication. Adjust core marked 1.4 (in Lll5) for a maximum 
indication. 

(d.) Repeat tu.'ling procedures at 0.6 and 1.4 me lli'ltil no further 
increase in output can be obtained. 

5.3.15. \'FO ALIGNMENT, 

(a) GENERAL. - During manufacture of the V:FO the freguency-determiring 
elements are her~etically sealed within the outer cylindrical cover while 
they are beipg' held at a high temperature. This drives out practically 
all mo~lsture and creates a partial vacuum within the sealed compartment~ 
Because of the method of fabrication and the efficiency of design; it is 
quite unlikely that the \'FO will become misaligned through normal use or 
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treatment~ Ho1-rever; if J.t does become sufficiently misaligned, as 
indicated by the procedure outlined in paragraph 5.3.8.(b)(3), it 
must be returned to the factory for permanent alignment. Because 
8.lignment procedure involves breakJng of the hermetic seal by removal 
of a small plug, the future stability of the VFO vill be seriously 
impaired if conditions under which it was manufactured are not duplicated 
during aligrmrent. 'Therefore, it is possible to align the 'iFO only 
temporarily without sending it back to the factory. If the VFO is 
to be sent back to the factory refer to paragraph 5.4. for instruc-
tions on removal. 1This temporary a.lign_ment can be performed by a 
qualified and prope:i:ly equipped service technician, but should be 
attempted only in case of emergency~ All components not contained 
within the sealed cover can be maintained in the field. 

VIABNI.NG 

DO NOT, UNDER A.WY CIRCUMSTAJJCES, ATTEMPT TO 
RE..'10VE 'l'HE OUTER CYLINDRICAL COVER. THIS NOT 
ONLY BREA!ffi THE HER\VIETIC S.Ef~ BUT EXPOSES THE 
FREQUENCY CORREC'l'OR MECHANISM AND THE CARE­
F1JLLY COMPENSA~rED FREQUENCY-DETEHMINING 
ELEirtE;J\P:rs c 

(b) f'.ROCEDD:RE" 

( l) Before aligning the VFO be sure that the BFO is set at 
500 kc as in paragraph 5. 3. 6., that the 500-kc i-f channel is aligned 
and that the :LOO-kc oscillator is turned off. 

(2) Use a signal generator having an output of 1 .. 5 me with 
better than ±25 kc accuracy. 

( 3) Loosen set screws in the f]_exJble VFO coupler 7 and 
slide the coupler hubs apart. Remove the receiver's front panel and 
the VFO mounting screws. Pull out the VFO a.nd carefully allow it to 
hang on the connecting 'nres. Morlllt a small circular dial on the VFO 
shaft. This dial must have a line~c scale from 0 to 100 completely 
around its periphery. Affix a small wire for use as a pointer on one 
of the VFO mounting screws. One division of the dial vill equal one 
kilocycle. 

( 4) Turn the receiver ON and. short the antenna terminal to 
chassis, Because none of the receiverts variable tuned circuits are 
used in this procedure, leave the receiver dials at whatever frequency 
they happen to be on when the receiver is turned on. 

(5) Couple the 1.5 me output from the signal generator to 
pin 1 of Vl06. 
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( 6) Find the lo>T frequency endpoint ( 2. 0 me) of the Vf'O by 
turning the VFO shaft Clockwise to the last zero beat obtainable in that 
direction. 

CAUTIGr: 

DO NOT FORCE THE VFO SHAFT BY ATTEMPTING TO 
TURN IT FURTHER WEEN IT REACHES TB:E: STOP AT 
EITHER END OF THE HA~GE, 

(7) The VFO setting is no>T >Tithin 20 kc of 2.0 me and must be 
adjusted more accurately as follo>Ts. Uncouple signal generator from pin l 
of Vl06. Con_nect a clip lead from the 100 kc oscillator at Cl73 to pin l 
of Vl06. Turn 100-kc oscillator on. Carefully rotate VE'O shaft to the 
nearest zero beat. liFO setting is no>T exactly 2. 0 me. Place VFO dial 
pointer at zero, being careful to retain the zero beat setting. 

(8) Rotate the VFO shaft exactly 10 turns in a counter­
clock>Tise direction, counting exact turns >Tith the VFO shaft dial. Find 
zero beat by turning the VFO shaft a few divisions toward. either side of 
the 10-turn mark. 

(9) If zero beat occurs on either side of the 10-turn mark, note 
t.he magnitude and direction of the error by com1ting divisions between zero 
and the pointer. Multiply this number of error divisions by 1.5. 

(10) If zero beat occurs at less than 10 turns, rotate the VFO 
shaft cou...Dterclock-wise by the number of divisions arrived at in step ( 9) 
(1.5 times the error divisions)" 

(11) If zero beat occurs at more than 10 turns, rotate the VFO 
sl.taft clocb<Tise the number of di visio!i'Sarri ved at in step ( 9) ( 1. 5 
times dtvisions). 

(12) Remove the hex plug from the front of the oscillator. 
Using the outer part of the special V}'O adjustment tool illustrated in 
figure 5-7, loosen the lock nut tr3t is visible >Then the hex plug is removed. 
Insert the screwdriver portion of the VFO tool into the outer portion. 
Adt)ust the trimmer screw by turning the screwdriver until zero beat is 
again reached~ Tighten lock nut, being careful to retain zero beatQ 

(13) The high and low end (2.0 and J.O me) zero beat positions 
should now be exactly ten turns apart. If this is not the case, repeat the 
above procedure until they are. It will be necessary to zero the dial 
pointer at the initial zero beat position each time this procedure is repeated. 
Be sure to tighten the lock nut after making each trimmer adjustment. Be 
careful not to lose the endpoints by counting incorrectly or forgetting the 
count. If they are lost turn off the 100-kc oscj_llator and start the 
procedure over at step (5)~ 
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(14) After separating the 2.0 and 3.0 ll1C endpoints of the VFO 
by exactly 10 turns, replace the hex plug) put the VFO''in the receiver and 
replace the front :panel. Aligh-"the receiver dials vrith the VFO according 
to the procedure outlined in paragraph 5. 3. 8. (b) ( 2). It is not necessary 
to readjust the r-f and i-f amplifiers for small changes in the Vf"O adjust­
ment. 

(c) EXAt\IPLES. - The following examples illustrate the procedure 
outlined in paragraph (b). 

NOTE 

DO NOT ATTEMPT TO FOLLOW THESE EXA.\IPLES AS 
INSTRUCTIONS. THEY ARE INCLUDED FOR ILLUS­
TRATIVE PURPOSES ONLY. 

(1) Zero the pointer at the low frequency endpoint (2.0 me) 
of the VFO. Read zero on the shaft dial. Rotate shaft exactly 10 turns 
counterclockwise. Again read zero on the dial. A beat note is audible at 
this setting. Find zero beat by turning Vf'O shaft by 4 divisions clock:wmse. 
TliLs indicates that the endpoints are ie divisions ~ than 10 turns apart. 
Multiply the ie error divisions by 1.5 to arrive at 6. Rotate VFO shaft 
counterclockwise by 6 divisions since zero beat occurs at less than 10 turns. 
Turn trimmer scre;r to zero beat. Rotate VFO shaft exactly""""Ii'lturns clock­
wise to check whether the endpoints are now exactly 10 turns apart. If 
they are not, repeat procedure in paragraph (b) until they are. 

(2) Zero the pointer at the low frequency endpoint (2.0 me) 
of the VFO. Read zero on the shaft dial. Rotate shaft exactly 10 turns 
counterclockwise. Again read zero c on the dial. A beat note is audible 
at this setting. Find zero beat by turning VFO shaft by 5 divisd.ons 
counterclockwise. This indicates that the endpoints are 5 divisions more 
than 10 turns apart. Multiply the 5 error d_ivisions by 1.5 to arrive--a::r-
7·5· Rotate VFO shaft clockwise by 7.5 divisions since zero beat occurs 
at ~ than 10 turns. Turn trimmer screw to zero beat. Rotate VFO shaft 
exactly 10 turns clockwise. to check whether the endpoints are now exactly 
10 turns apart. If they are not, repeat procedure in paragraph (b) until 
they are. 

5.3.16. ADJUS~lT OF L-124. -Reach L-124 from the bottom of the chassis. 
Adjust as follows. 

(a) Turn BFO ON and tux1e in the spurious signal at 1250 kc. 

(b) Adjust L-124 for greatest attenuation of the spurious signal. 

5.4. COMPlE~E \~0 REMOVAL. - If the VFO has to be completely removed from 
the receiver for servicing; proceed as follows. 
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( Remove the frarit 
(See paragraph 5 ·~ 6" 2 ~ Tor detailed 

Em.d alluvr it Go 
t:n.struct.ions on 

fori.<~aJ::>d on the 1.rires" 
the front panel~ ) 

) Loosen set screw::1 in the :flexible Pull the coupler apart 
and remove the center aJ..se. 

I .) 
\c Mark. the VFO con.L--:tect wires so that they MlY De reconnected 

correctly~ "Unsolder the wires~ 

replace 
socket so 

( Remove the three scx--ews that hold the V--:8'0 to the chassis~ 

{e) Slide the VJ:i'O back:. and the rear do•~ward~ 

(f) Pull the VFO. from. the receiver" 

Press down on 

- r:l:1he for the slide ru.le dial are mounted 
to the metal structure above the d.ial. To 

off the metal structure and pull out the 
and. turn it a fraction of a turn 

COl1nterclocb.-J.se ~ ·vriJ.en the sockets Y press the wires up into the 
channelo To remove the KILOCYCI.,E d1a.l ) reach under the drum of the 
MEGACYCLE dial and 

to 
grasp the f'rame 

the huTb~ 
o:f the d1al light socket; ,.~_then pull it back 

'T:b.e and of gears in the dial and 
this :r.'eceiver can be a clif'ficult job... It is recom-

mended that the 11nlt be sent to the for should any major 
repairs be 

lr-IAii.NTNG 

IF' DIS.ABSEivlBLY O.F T:.rm GEP.R UNI·T IS COlTTE~iJJ?L.4TED) 

IN'S1ERUCTION.8 II\!' PARA.G·BP.PHS 5~ tL 2" and 5 ~ 6~ 3. 
IYfUST BE 

(a) If the gear ·box is to be returned to the factory for servicing) 
proceed as i'o.llows ~ 

.receiver on i"'cs back., Remove the followin_g knobs: 
BFO Bfu"DJ KILOCYCLE 'j;;Jiifng, anc1 Ai\fT TRil~. 

Remove the collar, tension -washer and flat washe:r from the KILOCYClE shaft. 
Remove the sc::ce•;m that fasten the front to the chassis(> Lift the panel 
off end to one side on the cable -wires~ 

2125 



• 

c~r 

<V. 
I 

® 

I 
® 
@ 

Figure 5-4. 51J-3 Dial and Bandswitch Gear Box 



JYIItiN'TENi'LNCE 

(2) Remove the right-hand end bracket from the chassis. 

( 3) Loosen set screvrs in the following couplers: 
rack and i-f slug rack shafts, all accessible from the top of 
and two band change shafts, accessible from the bottom. 

VFO, r-f slug 
the receiver, 

( l+) Hemove the VFO mount:Lng screws an~~ the gear box mounting 
screws~ Lift the gear box from the receiver~ 

(b) If repairs are to be made in the field, the gear box may either 
be removed from the receiver or left in) depending on the extent of repairs. 
If the box is to be removed, turn the !J!EGACYCLET'knob to its clockwise stop 
and tl:le KILOCYCLE knob to its counterclockwise stop, and follow the instruc­
tions·: in paragraph 5. 6. 2. (a); then proceed according to the following steps. 
If the box is to be left :in the receiver, perform steps (l) and (2) under 
paragraph 5.6.2.(a); then proceed according to the following steps. Refer 
to figures 4-2 and 5-4 for location of gears and shafts. 

(l) Iura shaft G (BAND CHANGE) clockwise to the stop below band 
l. Turn shaft A counterclockwise to the stop. 

(2) Scribe a mark acr~ss the 85-tooth spider gear that carries 
the planetary gears, and across the 90-tooth stop-pin gear, using the top 
of the front gear panel as a guide. 

(3) Scribe a radial mark, precisely under the Geneva wheel 
detent, on the 144-tooth gear that has two stop pins attached. 

(4) Using the circumference of the Geneva wheel as a guide, 
scribe a mark on the 85-tooth gear that drives the Geneva wheel. 

(5) Scribe a mark through the edge of the small dial cord pulley 
and the front gear panel. 

(6) Remove pin from hub of large dial cord pulley. 

(7) Remove large dial cord. pulley and gear. 

( 8) Remove small dial cord pulley. 

( 9) Remove retaining ring from shaft I (shown as shaft Z in the 
front view of gear plate in figuie 5-4). 

(10) Using a pair of right angle TRUARC pliers or two bent (right 
&"""lgle) scribes, remove retaining ring from shaft F. 

( 11) Measure and record the length of loading spring using a 
pair of dividers. 
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(+2) Remove four mounting sere"" from front gear panel. 

l o+ 
~v (13) Remove front gear paneJ_J "being very careful not to 

shafts ride up with plate. ~~':.:h::i:.:l::.e::....r::..::e::m:.:o:..;v...:i:.:n::cs-:.··_~.:"::h;;:i;;:s'-"p"'an=e=l.z.,.....:d:.:oc;...:n;;:o:..tc._c:a;;:l::l:.:o...:"'-'g"'e"-a=r.::.s 
to Ulli~esh or rotate* 

( 14) Keep shim washers "i th respective gears or shafts. 

(15) Before moving or disengaging any gears other than the 90-
tooth gear on shaft F, scribe a line through detent spring, 48-tooth detent 
gear, and rear gear panel, and another line through the 52-tooth gear on 
shaft E and rear gear panel. 

( 16) liiark all gears being removed in such a manner that they 
may be identified later for reassembly. 

(17) If the overtravel coupler is removed, note that the disc 
and gear are detented. Do not lose detent ball. 

(18) liiake all necessary repairs. If any parts that have been 
scribed are to be replaced, be sure to scribe the new parts in exactly the 
same manner before placing them in the equipment. If the loading cord is 
to be replaced, form a small loop at one end of each of the two pieces to 
provide anchors for the spring. Push free ends of the cords through the 
proper pulley-holes. Knot the free ends after allowing for five inch 
lengths of cord between the loops and knots. Coat the knots with Duco 
cement. 

5.6.3. REASSEMBLY OF GEAR BOX. - The following procedure assumes that all 
gears have been removed, that all repairs have been made, and that the gear 
and shaft assemblies have been reassembled after repairs were made. 

(a) Use All-G-25 grease on all bearing surfaces during assembly. 

(b) If the 74-tooth idler gear whose shaft is riveted to the rear 
gear panel was removed, replace it first. 

(c) Replace ' 48.i;ooth gear and_ shaft K assembly and shim washers, 
item J. Replace retaining ring. 

(d) Replace 52-tooth gear and shaft E assembly and washer, item G 
Line up scribe marks on gear and rear panel. Replace retaining ring. 

(e) Replace 48-tooth detent gear, shaft C, detent, and 16-tooth 
gear assembly. Line up marks on rear panel, 48-tooth gear, and detent spring. 

(f) Replace 85-tooth spider gear, 45-tooth; 
gear assembly, and shim washer, item AP, on shaft C~ 
gears already lined up with the scribe marks. 

5-18 

and 25-tooth planetarY 
Do not move other 
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(g) .Replace 48-tooth gear) shaft B, 2Lf.-tooth gear assenibly J and 
washers) items C and D as follows: 

\.<lind the loading cord about 1-l/2 tliTns clockwise on the pulley that 
is attached to the 52-tooth gear on shaft E~ Do not move gears while doing 
this. Hook spring onto both halves of the loading cord. Insert shaft B 
into hole on rear plate, but do not yet engage the i+8-tooth gear with the 
detent gear. Hhile holding the 52-tooth gear and shaft E assembly J and 
the detent gear at their respective scribe marks) rotate shaft B counter­
clockwise until loading spring stretches to the ler~th measured before 
disassembly. Engage 48-tooth gear with detent gear while maintaining 
tension on the loading spring. 

(h) Replace the 72-tooth gear and 50-tooth sun gear assembly and 
shim washer, item w, while holding 85-tooth spider gear so that the scribe 
mark on it is horizontal (parallel with the top and bottom edges of the 
gear panels). Keep all other gea:i:·s eet at the scribe marks~ 

( i) Reassemble overtravel disc with the 144-tooth overtravel gear. 
Detent the two together with detent ball. Use AN-G-25 grease to hold ball 
in place. 

(j) Replace overtravel assembly, lining up mark on overtravel gear 
with notch on Geneva detent spring. 

(k) Replace 85-tooth gear, shaft G, and 16-tooth gear assembly, 
lining up arcuate scribe mark with circumference of overtravel gear. (This 
mark will later line up with the Geneva wheel} but at present it is con­
centric with the overtravel gear. Make gure that alignment desribed in 
step (h) is maintained. 

(l) Replace Geneva wheel and .3.3-tooth gear assembly and shim washer, 
item D.. Be sure Geneva drive :pin is engaged. with slot in the Geneva wheel 
while the Geneva wheel detent is engaged, and that the arcuate scribe mark 
on the 85-tooth drive gear lines up with the circu~erence of the Geneva 
wheel. 

(m) Replace 90-tooth gear and shaft I assembly, and washer, item G. 
Position is not critical~ 

(n) Lay the 90-tooth stop-pin gear in position with the scribe mark 
horizontal across the top, and collinear with scribe mark on the 85-tooth 
spider gear (parallel to the top end bottom enges of the gear paneilla). 

( o) Replace front gear panel as follows: l-lhile sliding the panel 
into position, slide the 90-tooth stop-pin gear on its shaft which is 
attached to the front panel, being careful to keep scribe mark lined up with 
the mark on the 85-tooth spider gear. Also keep arcuate mark on the 85-tooth 
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Geneva drive gear lined up with the circumference of the Geneva 1-rheel. 
F'urther, the mark on the 144-tooth overtravel coupler gear lined up 
with notch l.n the Geneva wheel detent~ Replace screws in front gear panel. 

(p) Check operation of the BA:f'ID CRA.NGE gear. If the gear box has 
been removed from the receiver, make the check while holding the gear box 
in a horizontal plane with the front gear panel facing do-wnJ so that the, 
90-tooth gear will not fall off during the Check. If the gear 
box has not been removed from the receiver, replace the retaining ring on 
the 90-tooth stop-p1n gear shaft before making the check. Then, in either 
case} proceecl as follows: 

(l) Shaft G should now be against the clockwise stop, and should 
detent when turned counterclockwise approximately 45° ~ The ball on shaft C 
will now detent shaft G every 180°. 

(2) Hhen shaft G is turned countercloclnrise 7-l/2 revolutions, 
or detent positions from the first detent position, the pin in the 144-
tooth gear on shaH H ( ;l'igure 5-4), and the radial pin on the overtravel 
disc rotate clockwise ll.'ltil the radial pin just touches or is about to 
touch the in the rear gear panel. Further rotation of shaft G causes 
the in the gear to leave the radial pin that was stopped by the pin in 
the rear gear panel~ 1Ihus the overtravel coupler output shaft, which 
drives r-f switches SlOl through Sl07 (figure l~-2), rotates 300° for the 
first 16 detent positions of shaft G and remains at that setting for 
further counterclockwise rotation of shaft G~ 

( 3) Shaft G should rotate 14 more detent positions or 7 
revolutions from the sixteenth detent position, and should hit the counter­
clockwise stop approximately l~5o past the thirtieth detent position. If the 
stop :tntersect before this, adjust them by changing phase relations 
of the gears at 1, 2, and 3, shown in figure 5-4. Before deciding to 

( . \ 
'j_ j J 

of these gears) double check the conditions in-Bteps 
2) and (3). If instructions in paragraphs 5.6.2. and 5.6.3. were 

followed operation of the BA.l'ID CHA.lJGE gear train should meet the 
condi t1ons set forth in these steps. 

(4) ~ne Geneva wheel should turn one notch when shaft G turns 
cou~~terclockwise from an even-nw~bered to an odd-numbered detent position~ 
(Count the first detent position from the clockvrise stop as number l.) Thus 
shaft I should rotate through 14 :positions, or 280°, for 30 detent positions, 
or lh-1/2 turns, of shaft G~ The initial position of shaft I should 
correspond to detent positions l and 2 of shaft G, the second shaft I 
position should correspond to detent positions 3 and 4 of shaft G, and so 
on through to the thirtieth detent position of shaft G. 

accomplishing proper operation of the BAllm CBP~GE gear 
the retaining ring on the 90-tooth stop-pin gear shaft. 
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(r) Replace large dial cord pulley and gear assembly as follows: 
Turn shaft A to counterclockwise stop. Mak.e sure that the 52-tooth gear 
on shaft E and the 48~tooth detent gear on shaft C are still set at their 
respective scribe marks. Place pulley and gear assembly far enough on 
shaft.B to engage the rear section of the split gear with the 15-tooth 
gear on shaft A~ Be sure that groove-pin holes on shaft and hub are 
lined up and that the pulley slot is within 45° of the position shown in 
figure 5-4.. Rotate front section of split gear so that springs Stretch 
to 3/4 inches. Engage front section with 15-tooth gear on shaft A. 
Replace groove pin and tighten set screw~ 

(s) Check operation of loading cord by turning shaft A clock­
wise. Be sure that the loadiP_g spring travels from the dr1Lm on shaft E 
to theLsame relative position at the drum on shaft B when shaft A hits 
the clockwise stop. The loading spring should not touch either drum at 
either end of its travel. 

(t) Replace small dial cord pulley. Line up with scribe mark and 
tighten set screw. 

( u) Rotate shaft A to its counterclock-wise stop, and shaft G to 
res clockwise stop; then replace the gear box in the receiver. Reconnect 
coUjllers; then replace dial cords, front panel and right-hand end bracket. 
Replace flat washer, tension washer and collar on KILCCYCLE shaft. Push 
collar against tension washer-until tens:ion washer is almost flat; then 
tighten collar set screws~ Replace knobs~ 

5 . 7. RF TUNER ASS!%!BLY HAINTE'NANCE. 

5 ¢7 ~ l" GENEHPL. - The r-f tuner assembly will require very little 
maintenance. However, should it be taken apart for any reason, the 
Iolloving information will indicate the correct positions of the cams. 

5. 7. 2. POSITIONS OF CANS. - The front plate of the slug rack assembly 
contains three alignment holes as indiGated. in figure 5-5. If the cams 
are correctly sy-nchronized, the tips of the front camB will be directly 
opposite these holes. Use a dental mirror to accurately inspect the 
position of the cam tips in relation to the alignment holes. If a dental 
mirror is not available, check positions and operation of the cams in the 
following manner. 

(a) Turn BAJ'ID CHANGE knob to band 30. Turn KILOCYCLE knob clock­
wise to stop. 

(b) Viewing the right-hand slug-moving cam from the front, the slug 
table cam rider should be approximately l/16 inches to the right of the 
cam tip. 1l1he c81n rider should descend this same right-hand edg~ ., when step 
(c) is performed. 
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(c) Turn BA:rfJ Cflftl\rGE knob to band 16~ 'I1urn KILOCYCLE lillob counter­
clock-wise to stop~ The cam rider should still be on the same side of the 
cam as in step (b), and not -bottomed in the low spot of' the cam, 

(d) Turn BAND CIDLNGE knob to ~band 15~ ~[lurn KILOCYCLE knob cloc:hrise 
to stop~ 

(e) Viewlng the center cam from the front, the cam rider should be 
approximately 1/32 inches to the left of' the cam tiiL The cam rider should 
descend this same left-hand edge when step (f) is performed. 

(f) Turn BILTID CHANGE knob to band KILOCYCLE knob counter-
clockwise to stop. The cam rider should still be on the s&~e side Of the 
cam as in step (e) and not bottomed in the low spot of the cam~ 

(g) 'I'urn BAl'ID CFJh'\fGE knob to band 
wise to stop. 

Turn KILOCYCLE knob clock-

(h) Vieving the left-ha_nd cam from the front, the cam rider should 
be approximately l/32 inches to the right of the ca'!l tip. The cam rider 
should descend this same r:Lght-hand edge when step (i) is performed. 

( i) Turn BAND Cli/\lVGE knob to band 4. Turn KILOCYCLE knob counter-
clockwise to TTie cam rider should still be on the same side of the cam 
as in step (h) and not bottomed in the low spot of the cam. 

(j) Before putting the receiver into operation frgain, investlgate 
the electrical alignment of the stages affected by any repair operations_, 
ami check the synchronization of the slug rack with the BI\IIID CID'u'\IGE mechanism, 

, 8, DIAL CORDS, 

5,8.1. MEGACYCLE POINr:L'ER COB.D~ - Refer to figure 5-6. 
1 ,o L ~· +' • h<C62(\ pane accoro.lng GO u..lrecvlOns ln paragrap )· ~ . a;0 

replaced, use 36-5/8 inches of Collins nw'llbcr 1+32 1009 
cord, 

Remove the front 
If the cord is to 
00 nylon-covered 

(a) Turn KILOCYCLE shaft counterclockwise to stop. 

be 

(b) T'ie a loop in i;.he cord~ Loop the cord over the tab at point X 
in figure 5-6 .. 

(c) Wind cord about one-half turn clockwise on pulley A, continue 
to pulley B, pointer, pulley C, and back to pulley A, 

(d) Hind cord about l-l/2 turns clock';,rise around pulley A. Fasten 
cord to the sprir.g on ptllley A with spring at full tension~ 
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Figure 5-6. 51J -3 Dial Cord Arrangement 
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MAINTENAt'ICE 

(e) Replace front panel, 'KILOCYCLE shaft flat washer, tension 
washer and collar, and ,knobs. 

5.8.2. DRUl4 CORD. - If the drum cord has jumped the pulleys, restring it 
without removing the front panel. If the cord is broken, remove the front 
panel as in paragraph 5.6.2. Use 27 inches of Collins 432 1009 00 nylon­
covered cord for replacement. 

(a) Turn BAlm CHANGE knob to band 30. 

(b) Turn pulley E, figure 5-6, about one-half turn and hold tension 
of spring. 

(c) Insert cord in pulley D and knot it. Wind cord about three­
:f'o:urths of a turn on pulley D; extend to pulley E, and wind it l-1/2 turns 
or more around pulley E as needed. Insert cord in hole and knot it. 

(d) Replace panel and knobs. 

(e) Loosen set screw in drum hub and turn drum until 30-mc band is 
centered in the es~utcheon opening; then tighten set screw. 

TABLE 5-l 

51J-3 TUBE SOCKET RESISTANCE AJm VOLTAGE MEASUREMENTS 

All measurements taken from socket pins to ground, resistance measurements 
taken with no a-c input, power on, gain controlscon full, AVC on, all other 
switches off unless otherwise noted. 

Voltage measurements taken with 115 volt a-c input, power on, no input sig­
nal, r-f gain full on, audio gain off, AVC on, all other switches off unless 
otherwise noted. Voltages measured with vacuum tube voltmeter, ll megohms 
input resistance. 

TUBE PIN RESISTANCE VOLTAGE 

VlOl l l.l Meg -1.2 
6AK5 2 Gnd. Gnd 

3 Gnd Gnd 
' 4 Fil AC 6.3 

5 58K +58 Band l 
+190 Bands 2 - 3 
+125 Bands 4 - 30 

6 'T4K +100 
'T Gnd Gnd 

I 

l 
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l'JUNTJINAI'ICE 

TUBE PIN :scrANrJ< VOLTAGE 

Vl02 I :2 0 Small indication on 
6BE6 Bands 2 & 3 

2 I:IJ.'JO +1 .. 4 
3 .. Grid Gnd 
4 Fil AC 6.3 
5 43K +180 Band 1 

Small indication 
Bands 2 - 3 

+210 Bands 4 - 30 
6 88K +47 
7 330K -1.3 to 4 ,. - . ) 

Vl03 l lOOK -1.3 Band 1 

I 
-2. Band 2 
-0 Band 3 - 30 

2 470 +1.8 
I 
J 3 Gnd Gnd 
J 

I 
4 Fil AC 6.3 
5 42K +210 Band 1 

0 Bands 2 - 30 
6 74K +85 Band 1 

+70 Bands 2 -30 

I 
7 .1 0 

I 
t .Vl04 1 680K 0 Calibrate Off 

I 
6BA6 I -2le Calibrate On 

I 
2 Inf Calibrate Off +60 Calibrate Off 

4700 Calibrate On +7.2 Calibrate On 
I 3 Fil AC 6.3 

I 

I 
4 Gnd Gnd 

I 5 270K +170 Calibrate Off 
+80 Calibrate On 

I 6 150K +175 Calibrate Off 
+64 Calibrate On 

7 Inf Calibrate Off +60 Cal:ibrate Off 
4700 Calibrate On I +7.2 Calibrate On 

Vl05 1 lOOK -10 to -30 
6AK5 2 8 +.1 

3 Gnd Gnd 
4 Fil AC 6.3 
5 90K +39 Bands 1 - 2 
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MAINT.ENANCE 

l 

TUBE PIN RESIS'l'AJiiCE VOLTJIJ;E 

+165 Bands 3 - l2 
+39 Bands l3 - 0 

6 76K +105 Bands l - 2 
+ll5 Bands 3 - l2 
+105 Bands l3 - 30 

7 8 +~l 

Vl06 l lOOK -. 2 
6BE6 2 470 +2.6 

3 Gnd Gnd 
4 Fil AC 6.3 
5 42K +205 
6 73K +82 
7 .4 0 

Vl07 l 58K -L4 
6BA6 2 Gnd Gnd 

3 Gnd Gnd 
4 Fil AC 6.3 
5 40K +155 
6 26K +47 
7 Gnd Gnd 

Vl08 l 58K -1.4 
6BA6 2 Gnd Gnd 

3 Gnd Gnd 
4 Fil AC 6.3 
5 38K +160 
6 26K +50 
7 Gnd Gnd 

Vl09 l 58K -L4 
6BA6 2 30 +.03 

3 Gnd Gnd 
4 Fil AC 6.3 

! 5 38K +l75 
6 85K +90 
7 30 +.03 
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MAINTENANCE 

' 
TUBE PIN RESISTANCE VOLTAGE 

VllO l 550 -56 
l2fLX7 2 550 -56 

3 lOOK -53 
4 Fil AC 6.3 
5 Fil AC 6.3 
6 lOOK -2.4 
7 lOOK -2.4 

I 8 Gnd Gnd 

I 9 Gnd Gnd 

I 
Vlll l 48K -1.4 
l2AU7 2 'TOOK -52 

3 2600 -44 
4 Fil AC 6.3 
5 Fil AC 6.3 
6 42K +195 
7 lOOK 0 
8 1000 +6 
9 ' Gnd Gnd 

Vll2 
I 

33K -.8 I l 
12..1\Xi 2 33K -.8 

I 
I 3 33K Limiter Off -.8 Limiter Off 

I l Meg Limiter On -.3 Limiter On 
4 Fil AC 3.4 

I 5 Fil AC 6.3 

I 6 260K +135 
7 50 0K 0 

' 8 3300 I +1.2 
9 Gnd 0 

-----·-

Vll3 l NC NC 
6AQ5 2 Gnd Gnd 

I 3 Gnd Gnd 
i 4 Fil AC 6.3 

5 40K +220 
6 40K +210 
7 lOOK -l2.5 
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HESISTANCE VOV:rAGE 

Vl14 l lOOK -.5 BFO Off 
6BA6 ··10 BFO On 

2 Gnd Gnd 
3 Gnd Gnd 
Lt. Fil j'r' 

"~ 6.3 
) 75K 200 BFO Off 

75K llfO BFO On 
~ 0 BFO Off 0 BFO Off D 

l42K BFO On 69 BFO On 
'7 .6 0 ' 

i 
V115 1 NC NC 

I 
5V4G 2 40K +240 

3 NC NC 

I 
l~ 620 AC 300 
5 NC HC 
~ 620 AC 300 -~ 

7 NC NC 
8 leOK +240 

I 
I 
I V116 

I 
l 44K _. 150 

OA2 2 NC EC 
3 NC HC 
4 Gnd Gnd 
5 NC ITC 
6 NC !IC 
7 4leK +150 
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