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SECTION 5

MATNTENANCE

S5.4. INSPECTION,

5.1.1. GENERAL, -~ This radico eguipment has been constructed of materials
congidered to be the best oblainable for the purpose, and has been carefully
inspected and adjusted at the factory to reduce msintenance to a minimum,
However, a certain smount of checking and servicing will be necegsary to
maintain efficient and dependable cperation. The following section has been
written to aid Iin checking the equipment.

Hedl.2. ROUTINR INSPECTION. - Roubine inspection schedules should be set up

for periodic checks of this eguipment. This inspecticon should include
examinatiopn of the mechanical system for sxcessive wear or binding, and of
the electrical system for electrical defects and deterioration of components,

If routine inspection of the eguipment is carried out faithfully, the
chances of improper coperastion of the equipment are greatly minimired., It
ig important, therefore, that this inspection be made zs frequently as pos-
gible, and should be sufficiently thorough to include all major electrical
gircuits of the eguipment as well as the mechanieal portion.

5:1.3. CIEANTNG, - The worst enemies of uninterrupted service in eguipment

of this type are dirt and corrosion. Dirt reduces efficiency and causes
wndue wear of robating partpg, Corrosion most seriously affects contacts
such as thosge om tap switches, tubes, relays and cables. Like salt laden
air, dirt and moisture accelerate corrcsicn. The result may be equipment
failure for no apparent reason.

Periodiec dusting of =accessible parits by mesns of a .soft brush and a
Jet of dry, cli-free air removes foreign particles. Under certain con-
ditions it is difficult or virtuslly impossible to prevent accumulation of
moisture. Even so, freguent wiping of parts lessens dsnger of corrosion.
If the atmosphere is corrosive, frequent inspection and wiping ¢f parts is
of especial importance.

5.%.4. VACUUM TUBES., - Check the emission characteristics of all tubes; then
examine all tube prongs ic mske sure they are free from corrosion. Straighten
vent pins with a tube pin straighitener. See that all tubes are firmly

segted in their proper sockets, and that s good electrical contact exists
between tube prong and socket. Before discarding s tube, be sure that it is
at Tfault and that the trouble is not due to = loose or brokemn comnection
within the equipment. Keep an extraz get of tested tubes on hand at all times.
If an equipment?s faulty performence seems due to tube failure, check the
tubes by replacing them with the extrss. Inspection will usually locate
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defective tubes that are overloading power circuits. Excessive heating or
sputtering within a vacuum tube indicstes a fault in the tube circuit.

5,1.5, TURBE REPLACEMENT PRECAUTIONG.

{a) Remove tubes by pulling them straight up.
{v) Before inserting a tube, make certaln thet the pins are
straight snd that it is of the correct type for the socket infto which it 1s

to be placed.

5.1.6. TUBE TABLE

RECEIVER:
Symbol Type Function
V101 GAKS RF ampiifier
Y102 6BER Tirst mixer
V103 HBES Band 1 mixer
V1i0k ERAS Calibration oscillator
V105 CAKS Crystal h-f oscillator
V106 ERES Second mixer
V107 5BAS Firsgt 500 ke i-T amplifier
v108 EBRAD Second 500 ke i-f smplifier
ﬁ V109 6BAD Third 500 ke i-f amplifier
§ Vil0 128XT Detector and AVC rectifier
- Vill 12AUT AVC amplifier and i-f ouput cathode
% follower
% Vile 128X7 Hoise limiter and first auvdio
. amplifier
- V1t HARS Audio power amplifier
yilk HBAG Beat freguency cscillator
V115 5vh Powermrectifier
V116 AR Voltage regulator
VOOL EBAG Variable freguency oscillator
VOO2 HBAS Ogeillator igolation amplifier

5.2.  TROUBLE SHOOTING.

5.0.1. OENBRAL., - Improper performence of radio eguipment is usually due

to tube Tailure. Refer to paragraph 5.1.4. In general, the type of trouble

encountered in radio apparatus can be asceritalned by means of varlous tests
 and measurements. Components in the assoclated circuit may then be checked

ard the cause of trouble located. '

Useful regigtance and voltage messurements will be found in table 5-1.
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NOTE

KO ONE BUT AN AUTHORIZED AND COMPETENT SERVICE
MAI EQUIPPED WITH PROPER TEST FACILITIES SHOULD
BE PERMITTED TC SERVICE THIS EQUIPMENT,

2:2.2. FUSES. - This eguipment contains fuses of the correct rating.
Replace blown fuses only afier careifully 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. CGENERAL. - Should the receiver get out of alignment, return it
to satisfactory performance by means of the followlng procedure.

5.3.2. EQUIPMENT AND TOOLS USED FOR ALTGNMENT,

{a) 500-kec to 30.5-mc signal generator.
{b) D-c vacuum tube voltmeter.
{c) Uscilloscope.

(6} Detuning network consisting of a .0l capacitor and 4700~
ohm resistor in series with clip leads.

{e) TFiver or bakelite adjusting tool, l/SLinch dismeter with
screwdriver type bit. {Supplied)

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

(g) Small screwdriver.
HOTH

IF A SIGNAL GENERATOR IS NOT AVAILABLE THE CALIBRATION
OSCTLLATOR MAY BE USED FOR ALIGNMENT, USE THE PROCED-
URE OUTLINED BELOW BUT LEAVE THE CALIBRATION OSCILLATOR
ON, TUNE RECEIVER TO EACH ALIGEMENT FREQUENCY BY TURNING
THE KILOCYCLE XIOB UNTIL A PEAK READING IS OBTAINED ON
THE INPUT METER, AND TUNE TRIMMERS AND CORES, USING

TNPUT METER TO TNDICATE MAXTMUM READINGS,

5.3.3. CRYSTAL OSCILLATOR. THIMMER ADJUSTMENT.

(a) Adjust trimmer (167, marked XTAL on chassis, to provide an
input capacitance of 32 mmf across the crystal holders. This value will
occur at or near minimwm capacitance getting. I this capacitor is badly
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migtuned, the crystals will be off freguency and low in cubput.

{b) Connect a 470K-obhm resistor to pin 7 of tube VI02. (onnect
VIVM between free end of LT70K-ohm registor znd chassis, This registor reduces
the effect of the capacitance of the meter lead. =

{c) In 211 of the following adjustment, peak the trimmers if the
indicated volisge 1s not more than 2 volts. If it is more then 2 volts,de-
tune trimmer toward minimum capacitance, until voltsge reads 2. Bee figurs

P

Sel.

1 Repeat, tuning trimmer marked 30, with pandswiteh on band 30.
1% P & 3

{2) Repeat, tuning trimmer marked 28, with bandewitch on band 28,

{3} Repeat on even bands from 26 through 14, tuning correspond-
ingly marked trimmers.

{4} Repeat with bandswitch on band 1. Adjust trimmer labeled
B,C. that is nearer V105.

{d) Remove 470K-ohm resistor from V102. Commnect the resistor to

'-"nzn i Of V103, LConmect VIVM between free end of resgistor and chassis.

: (8} FPiace bandswitch on band 1. Tune for maximum indication on
k j}VTVM the urlmm#f marxed B,C. that was not previously tuned.

/,3¢he 100 KC OSCTLLATOR ALTIGEMENT, - Calibrabe the 100-ke crvstal oscillator

by means of the CAL trimmer, C169, using = secondary frequency standard. D-c
grid voltage on VIOh gs measured with the d-c VIVM is a negative 15-30 volts
minimum.

5.3.5. FIXED 500 KO I-F AMPLIFIER ALTGNMENT., - Connect signzal generaior be-
tween pin T of V106 and chassis. {onnect ope end of a clip lead to output

of crygtal oscilisbor at C173. Hold other end near grid of V106, Set signal
generator to zero beat at 500 ke. Turn off 100-kc oscillator and remove

clip lead. Connect detining network consisting of an .Ol-mf capacitor in
geries with a L4700~ Ohm‘reSTSﬁor from plate of Vi0T to chassis. Connect VIVM
from diode load Tv81$t0? Rl; ‘“to chassis. Place 8114 in "0" position.

{a) Tune secpnéarg'az Tl@} by adjusting the bottor slug for maximum
indication. Xeep diode load Voltage below 3 velts by adjusting signal
generator output.

{v) Connect detuﬁing network from terminal 4 of T103 to chassis.
Tune top slug, or primary, Tor meximum indication.

5.k ” # 2086
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{c) Copnect detuning network from plate of V108 to chassis. Tune
gsecondary of TiOh for maximum indication.

{4) Comnect detuning network to terminal 4 to TiOL. Tune primary
of T104 for maximum indication.

(e) Connect detuning metwork to plate of Vi0Y. Tune secondary of
T105 Tor pmaximm indication.

(£} Connect detuning network to terminal 4 of Ti05. Tune primary
of T1LOS Tor maximum indication.

(g) Tune TI0l for maximm VIVM indication.

(h) If the BFO PTTCH knob has never been removed from the shaft
during the 1ife of the receiver, align the BFO as follows. Turn BFO 8,
Set the line on the BFO PITCH knob at the fiducial mark on the panel.
Adjust core in T106 to zero beab.

If the BFC PITCE knob has ever been removed from the shaft, align
the BFO as follows. Turn BFC on. Adjust core in T106 to produce a beat
note. Line up the knob with the panel mark and with the mid-rsnge point
of the BFQ pitch capzcitor 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 polot of maximum plteh. BFO PITCH capacitor
plates are now either =211l in or all out. Loosen set screws in BFO PITCH
knob. Rotate knob on shaft until kunob 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 TL06 to zero beat. (A
méthod of aligning Tthe BFO without a signal generstor is given in pars-
graph 5.3.6. below.)

(i} Align T102 2s follows:

{1 Use an oscilloscope and a frequenLyLmodulaﬁed szgmal gen- -
- having a sweep rate of four cycles per second, @ frequency
'icnﬂof about 20 ke snd = carrier freguency between L. 5 and. 3:5~mz.

- {2) Line up the crystal filter PHASTNG control knob with the
mark and with the mid-range position of the phasing capacitory -~ To™
1ish this, with the aid of a flashlight look into the right=hand =
the top of the crystal filter cover in order to gege the plates of
g ¢spacitor. Turn the PHASING comtrol until the rotor plh t’s"
ight down towerd the bottom of the receiver, l.e., untli “£h '
Grlcrod com@$ﬂﬁely engage the bottom set of sgtater plates,. Tocgen:
in PHASING comtrol knob. Set knob line 90° to the 1eft of 1
Tighten set screws. Turn knob to panel mark P. :
1 mGW'mt mid-ranife, S
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‘onacct glgna generato% Jead to pin 7 of V106. Comnect
*i@n of Rl;O and RB152. Turn on generator and

ari _l{}x:ﬁC D

%) Turn SELECTIVITY switch to position 1. Turn 4
, CF TTBRAEE off and AUDIO GATY to position 0. Tune rec
wency of signal generator.

{5} Turn BF GAIN to mid-range and synchronize scope. Two
fairly symmetrical peaks should sppear on the scope screen. I1I they do not,
sdjust receiver tuning, BF GAIN and ogeilloscope controls until they do
appesr. Bach of thesge pesks is essentially an 1-1 resgponse curve.

(6} Rotation of the PHASING control to the left should cause a
rejectlion notch to appear at one side of each pesk. If this notch does mot
appear, st the PHASING sombrol aboul one-gghth turn To the left of ”Dntvm
and adjust the core in top of T102(accessible through the right-hand hol
in the crystal filter cover) until it does appear and is well-defined on
the scope soreen. AdjJust uptil no svidence of a damped csclllation remsins.

{77 Turn PHASING control about one-ighbh turn to the right of
center. The techion nobeh shouwld appesr at the other side of each pesk,

and, without fh%x%er ad justment, should be well-flelindd and without evidence
of g desmped oseillation. IF this ig not the case, sdjust TLOZ core slightly.

Repeat steps {4) and {5} until the notch obtained in one of
ks symmetricel with respect To the notch obbained ip the other
atep snd glves no evidence of s damped oseiliastion.

R s

5.%.0. AUTERNATE BFQ ALIGHMENT METHOD. . - The following paragrephs describe
now b

to sl zgw the Qﬁ@ when a glgnai genera*mr is ﬁot availabea Fov *hﬂ

tO

onpect aztenpa from terminal at rear of chassis. Turn 100-ke

{
N . ‘L {:
ryvahal oseilistor on and BFD o=,

~

{b) Tume receiver to a 100-ke check point on bands 2 or 3. For ex-
ample, tune receliver o 2.0 mc.

¥poh with the pamnel mark and with the mid-range polint
capaciior as H1lows: IF the BFD PITCH knob hasg never been
he shalt dﬁr*ng the 1ife of the recelver, turn the knob until
lines up Wwith the panel markmun the receiver. If the BFO
ver been removed from the shafi, adjust the core in TI06 to
te. Turn BFO PITCE knob either to the right or to the lefi
¢ until the best note®s pitch rises to a maximum. Leave knob
of mpximumm pitch. BFO PITCH capacibor plates ars now either

e

i
Loogen 860 gcrews in BFQ PITCH knobk. Roltate konob on shaft
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until knob mark is 90Ff from panel mark. Tighten set screws. Turn knob fo
mark on panel. BFC PITCE is now at mid-range.

{d) Tune receiver at least 10 ke off of any 0.1 megacycle point
on bands 2 or 3.and turn up AUDIO GATW until s constapt pitch beat note
is audible. If the congtant piteh beat note ig not audible, adjust
tuning core in top of Ti06 until it ig. Make certaln that this is the
correct note by turning the EILOCYCLE! dial =10 kc and noting whether
the piteh of the beat note remaing constant. This constant pitch beat
note, which occurs only on bands 2 and 3, 1s produced by a small amount of
fifth harmonic from the 100-ke oscillator that leaks into the i-f gtrip
through the second mixer stage and beats with the signal from the BFO,
Because of tbe aupsrior strength of the calibration best note in the
vieinity of &  100"kEc check point, this constant pitch beat note is most
audible about half-way between check points.

(e) &djust tuning core of Ti06 for zero beat. The BFO frequency
ig now 500 kc -when the BFO PITCH knodb is get gt the fiducial mark on the
panel.

5.3,7. 500 KC I-F PERFORMANCE MEASUREMENTS,

(a) Sensitivity. - The inmput to V106 at 500 ke should be within
25 to 40 uv for b volts at the dicde load.

(B} Selectivity.
{1) Adjust the output Ievel of the signal generator for &

voltg at the dicde load. This voltage and the oubtpub level of the signsl
generator are the reference voltages.

{2) Incremse the cubput level of the signal gemerator 6 db - .-
(twice the voltage). Determine the bandwidth by noting how far on glther -
glde of resonance the signal fwom the genersbor must be detuned in,order S
to lower the dicde wvoltage to 4 volts. o

{3) Repeat step 2 for 60 db increase (1000 times the voltageol
in signal Input level.

{4} The overall selscbtivity specifications are:
g, Minlmm selectivity

6 dp 5.5 ke min.
60 db 17.07ke miny.

b. Meximum selectivity {crystel filter in)

£ db 0.2 ke min.
50 &b 0.2 ke min.
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Ss3s8. ALICHMENT OF DIALS WITH YFO

{ MEGACYCLE DIAL POINTER. = It is very unlikely h%i the pointer
on the MEGACYCLE disl will becoms insccurate through normal use of ths rece
Howsver, if the disl pointer has accidently been slipped w1th respeot to th
reset it as follows: Take off sscutcheon plate; then rotate KILOCICLE knob
gounterclogkwise until i1 hitz the mechanicel stop. Then rotste it & fraction
of 2 turn clockwise uniil the zero-zero merk lines wup with the fiducial. From
this point rotete KILCCICLE knob exactly five turns clockwise, OGrasp ths dial
cord and slide %the VEGACYCLE pointer along it to the center frequency of the
band, For example, if the receiver is set at band 2, set pointer exactly at
2.0 mo. BReplace escubcheon plate.

2 75», ‘i

ive
ha ccrdg

{b} XILOCYCLE DIAL. = If the KILOCYCLE disl reading is incorrect first
devermine the magnitude and direction of the errors then correct them according
to the procedures ouilined below. 7To determine the nature of the errors, set
the receiver on band 2 with the BAND CHANGE knob,. Set KITOCYCLE Piducial line
to center mark on escutcheon opening by Turning ZERD ADJS knob., Set BFO exactly
at 500 ke 25 in paragraph 5.3.6. Turn on the 100 ke oscillator with CALIBRATE
switch., Turpn EIIOCYCLE knob to zerc beat. Note the magnitude and direction
of error in the KILOCYCLE dial reading. Tune receiver to 2.5 me. With BE
gt1ll sev &t exmcily 500 ke, turn ETLOCYCLE knob to zero beat. Again, note
magnitude and direction of error in KILOCYCLE dial rsading.

(L

1f
in the same directi
corract as follows:

e

Y

Ei
in the same dirscid
s Follows:

o

@
egeubcheon opening

the KILOCICLE dial reading is incorrect by less than 3 ke
ion by the same smount at bolh ends of the MEGACICLE dial,

Be surs BRG is set at 500 ke as in paragraph 5.3.0.

R

7 he receiver to zero beat at the 100 ke check point
tiing at which meximum accuracy is desired., For sxzampls,
desired at 1.83 mc, tune to zero beat at 1.8 mc by
LB knob,

et KIIDCYCLE fiducial Jline to gzero-zerc on the XKILOCYCLE
2EED ADT krnob.

the KILOGYCLE dial resding is incorrect by mors than 3 ko
ion by the same amousnt alt both ends of the MEGACYCLE dial,

Be sure BFU is set at 500 ke as in paragraph 5.3.6.
Tune o zZero heat at 1.5 mo,

Jet KILOCYCLE fiducial lins to center index mark on
hy turning ZEHD ADT knob,
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d. Loosen seb screws in the circular XKILOCYCLE dlsl and - gei
to zero-zero. Tighten set screws.

{3) If the two errors in the KILOCYCLE dial reading dre either
opposite in direction or different in gime, it indicates that the VFO end pointis
have drifted. Correct as Follows:

a. Be sure BFO is set at 500 ke as in paragraph 5.3.6.
Tune receiver Lo zmerco beat a2t 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 fiducisal line
to zero-zero on the KILOCYCLE dial by turning the ZERC ADJ knob.

e, If the zero-zero mark 1ies outside the lines on the
egeutcheon opening, loosen 3ét serews in the KILOCYCLE disl. Bet fiduecial
to the center line in the escutcheon opening. Rotate KILOCYCLE dial until
zero-zero mark lines up with the fiducial. Tighten set screws.

4. Rotate KILOCYCLE knob approximately ten turns to zero
beat. Thig procedure tunes the receiver o 2.9 me.

g. UHow note the error in the KILOCYCLE diasl resding.

f. If this error is less Than 3 ko, set the ficducial to
2.5 me by turning the ZERO ADJ knob. This procedure sets the point of
maximum accuracy at 2.5 me. If meximumm.eccuracy is desired al some other
check point in the band, tune the receiver to zero beat at the desired check
point. Then adjust fiducisl To zero-zerc on the KILOCYCLE disl.

g. If this error ig more than 3 ke, refer to paragraph
5.3.15. fTor instructions. -

{c) Check the VFO freguency sgainst a known source to determine
whether the VFO shafi has been displaced a full turn, and thereby has
ghifted the VFO fregueney exsctly 100 ke, Using a signal generator having
an accuracy of il% or 120 ko or snother 51J-3 receiver known to be properly
aligned, check as follows. =

(1) Set BFO exactijﬁat 5@G ke 88 in paragraph 5.3.6. Turn
100-ke oscillator OFF, o

(2) IFf the signal genérastor is used, connect its output to pin
7 of Vi06 with a clip lesd. Sebt geénerstor at 2.0 me. Tune receiver to
zero beat at 2.0 me. If the VFO ghaft is displaced a full burn,; zerc beat
will ocecur within 20 ke of 1.9 me or 2.1 me instead of 2.0 mo.

(3) If an accura%eiyJaligaed 51J-3, hereafter called the test
receiver, ig used, couple the anftenns jack of the test receiver to the
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output of the ?Fﬂ hat is being checked. Set BFO of test recelver at 500
ke.. Twrn on 100-k ' =R reneiver Tane the receliver con-
talning the VFC 1 me.  Tune the tegt recelver to zero

beat at 2.5 me. 7 VF(Q being checked 1s displaced o full
turn, zerc beat will oo me or 2.6 me instead of 2.5 me.,

eveal that the VFO sghaft is displaced
a full turn, correct

8. (opnect a clip lead from pin 7 of V106 to the 100-ko
cgcilistor output at C173. Turn on 100-ke osgeillstor. With BFO set at
500 ke as in paragraph 5.3.6., tune receiver to zero beat abt 2.5 me.
Loosen set screws in VIO coupler,

. If zerc peat occurred at 2.1 me instead of at 2.0 me in
step (2), or at 2.4 mo instead of at 2.5 me in step (3), the VFO frequency
is 100 ke less thapn 1t should be. Correct by turning VFO shaft one full

turn counberciockwige to zerc beat.

e. 1If zero beat occurred at 1.9 mc in step (2) or at 2.6 me
in step {3) the VFO freguency is 100 ke more than 1% should be. Correct by

turning VFO shaft one full turn clockwige o zero beat.

d. Tighten set gecrews in VFO shaft couplexr.

'_.5,3i9;- YARTABLE I-F ALIGNMENT,

: - {ay Connect slgnal generabor in series with a U7 ohm resistor and
fa 100 il egpacitor to the ANTENNA terminal. Connect VIVM between diocde
lOaﬁ_feSleOf R151 and chassis. Switch recelver to band 2. Set dial to
read 1.6 me. BSet ANT TRIM to mid-range.

(b} Turn BFO on and set signal generator to zero beat at 1.6 me.
Turn BFG off. Adjust cubtput of signal zenerastor to give some value of diocde
load voltage below 5 volbs. Tune slugs marked 1.6 (in L116, L1118 and 1L102)
for s maximum indication while adjusting the sgignal generator to keep diode

load voltage below 5 volts.

(c) Set ai ial'to read 2.k me, Bet generator to zero beabt at 2.4 me

with BFO. Turn BFO off. Tune adjustmente marked 2.4 {trimmer capacitors
CL7h, €180, and C104) for a maximum indication, keeping diode load voltage
below 5 volts. ' o

{4} Repeat tuﬂlrg procedures at 1.6 and 2.4 me until no further

o

IN THEE FOLLOWING RYF
LOAD VOLTAGE BELG
ATOVE. I

ALTGIMENT PROCEDURES KEEP DIODE
5 VOLTS 45 TN DARAGRADE 5.3.9.{1)
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5.3.10, RF ALTGNMENT RAND 3.

{a) Connect the signal genersbor and VIVM as in step 5.3.9.{a).
Set bandswitch to band 3.

{(b) BSet 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
L1177, Lll9 and 1103) for a maximum indication.

(¢) Set dial to read 3.4 me. Set signal generator to zero beat
at 3.4 me with BFO. Turn BFO off. Adjust trimmer capaciiors marked
3.4 (C176, ©182 and CL06) for a maximum indication.

(@) Repeat tuning procedures at 2.6 and 3.4 me until no further
increase in output can be obtalned.

5.3.11. RF ALIGNMENT BANDS L-7.

(a) Connect signal generator and VIVM as in step 5.3.9.{a).
Set bandgwitch to band k.

{vb) Set dial to read 4.0 me. Set signal generator to zero
beat at 4.0 mc with BFO. Turn BFO off. Adjust tuningcores marked 4.0
(in 1104, 1107 and L111) for maximum indication.

(c) Set bandswitch to band 7. Set dial To read 7.0 me. Set
gignal geperator to zero beat at 7.0 me with BFO. Turn BFO off. Tune
trimmer capacitors marked 7.0 (€108, €120 and €128) for maximum
indication.

{&) Repeat tuning procedurss at 4.0 mc and 7.0 mc until no
Turther incresse in ocutput can be oblalined.

5.3.12. RF ALIGNMENT BANDS 8-15.

(a) Connect signal generabor and VIVM as in step 5.3.9,(3).

{v) Set bandswitch to band &. Set dial to 8.0 mec. BSet
gignal generstor to zero beat with BFC at 8.0 mc. Turn BFO off. Tude
trimmer capacitors marked 8 (9210, C122 and C130) for maximum indica%ionr

{c) Set bandswitch %o band 15. Set dial to read 15.0 me. Set
glgnal generator to zero beat with BFD at 15.0 me. Turn BFO off. Tune .
trimmer capacitors marked 15 {C110, C122 and C130) For max1mum.1ndlcatlonm'

{d) Repeat tuning procedures at 8.0 mc and lb G mc untll o  "
further increase #&n output can be obtained. : : '
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5.3.13. RF ALICHUMENT BANDS 16-30.

{a} Connect signal generator and VIVM as in step 5.3.9.{a}.

(b} Set bandswitch to band 16. Set dial to 166C me. Set signal -
generator to zero beat with BFO at 16.0 me. Turn BFC off. Adjust tuning
cores marked 16 Qin L1GA, 1109 and L 13) for a maximum indication.

{¢) Set bandewitch to band 30. Set dial to 30.0 me. Set signal
generator to zero beat with BFO at 30.0 mce. Turn BFO off. Adjust Erimmer
capacitors €124, C132 and ANT TRIM for a maximum indication.

{d) Repeat tuning procedures at 16.0 and 30.0 me until no further
inerease in oubput can be obtalined.

5.3.1h. RF ALIGNMENT BAWD 1.

{a) Connect signal generator and VIVM as in step 5.3.9.{aj.

(b) 8et bandswitch toc band 1. Set dial to 0.6 me. Set generator
to zerc beat with BFO at 0.6 me. Turn BFO off. Adjust corerin L114 so that
it is in epproximately the same position in the indfictor as the cores in
L116 and 1118, Adjust cores marked 0.6 (in L1101 and 1110) for s maximunm
indication. Adjust trimmer capacitor marked 0.6 {C140) for a maximum
indication.

HOTE

TWC PEAKS MAY BE FOUND WHEN TUNING Cl40. USE THE
PRAK THAT REQUIRES THE HIGHER VALUE OF CAPACTTANCE,
Refer to C140 in figure 5-1.

{e) ~8et dial to 1.k me. Set signal generator to zero beat with
BFO at 1.4 me. Turn BFO 6ff. Tune trimmers marked 1.k (C102 and C119) for
& maximum indication. Adjust core marked 1.4 (in L115) for a maximum
indicatiocn.

{d) Repest tuning procedures at 0.6 and 1.4 me until no further
increage in cutput can be obialned.

5.32.15.  YEO ATTCHNMERT,

{a) GENERAL, - During manufacture of the VFQ the frequency-determirng
elements are hermetically sssled within the outer cylindrical cover while
they are béipg-héeid at 2 high temperature. This drives out practically
all molsture and creates a partlal vecuum within the sealed compartment.
Because of the method of fabrication and the efficiency of design, it is
guite unlikely that the VFO will become misaligned Through normal use or

2121




MATRTENANCE

treatment. However, 1f 1t does become sufficlently misaligned, as
irdicated by the procedures outlined in paragraph 5n3~8.{b)(3), it
must be returned to the factory for permanent slignment. Because
aligoment procedure involves breaking of the hermetic seal by removal
of & small plug, the future stability of the VFO will be seriocusly

during alignment. Therefore, it is poseivle to align the VFO only
temporarily without gending it back to the factory. If the VFO is
to be sent back to the factory refer to parsgraph 5.4. for imstruc-
tions on removal. This temporary alignment can be performed by =a
gqualified and properly equipped service ltechmician, but should be
attempted only in case of smergency. ALl components not contained
within The sealed cover can be maintained in the field.

WARNING

DO NOT, UNDER AWY CIRCUMSTANCES, ATTEMPT TO
REMOVE THE OUTER CYLINDRICAL COVER. THIS NOT
UNLY BREAKS THE HERMETIC SEAL BUT EXPOSES THE
FREQUENCY COREECTOR MECHANISM AND THE CARE-
FULLY COMPENDATED FREQUENCY-DETERMINING
ELEMERDS.

{v) PROCEDURE.

{1} Before aligning the VFO be sure that the BFO is set st
500 ke g iln paragraph 5.3.6., thst the 500-kc i-f channel is aligned
and that the 100-ke ogeillater ig bturned off.

{2) Use = signal generator having an output of 1.5 me with
better Than %25 ke gecuracy.

{3) Loosern set screws in the flexible VFO coupler, and
glide the cowpler hubs apsrt. Remove the receiver’s front panel and
the VFO meunting surews. Pull out the VIO and carefully sllow it to
hang on the conpecting wiresg.  Mount a small circulsr dial on the VFO
shait. ~ This dial must have 'a linsay scale from O to 100 completely
arcund ity periphery. AFTix o smsll wire for use as a pointer on one
of the VFC mounting serevws. One division of the dial will egual one
kiloeyele, :

(&) Turn the receiver ON and short the antenna terminal to
chagsis. RBecausge none of the vecelverts varisbhle tuned circuits syre’

ﬁhey happen to be on when the renejVﬁr ig turned on.

(5} Couple the $k5 me cubput from the signal genera#o%Tﬁﬁ'
pin 1 of V106, ' S
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6) Find the low frequency endpoint {£.0 me) of the VFO by
turning the VFD ghaft &lockwise 3o the last zero beat obtainable in that
direction.

CAUTION

DO HOT FORCE THE VPO SHAFT BY ATTEMPTING T0O
TURY TT FURTHER WHEN IT REACHES THE S5TOFP AT
ETPHER END OF HHE RANGE,

(7) The VFO setting is now within 20 ke of 2.0 me and must be
adjusted more accurately as follows. Uncouple signal generstor from pin 1
of V106. Comnect a clip lead Trom the 100 ke oscillator at €173 to pin 1
of Vi06. Turn 100-kc oscillator on. Cafefully rotate VFO shaft to the
nearest zero beat. VFO setting is now exactly 2.0 me. Place VFO diasl
pointer at zero, being careful fto retain the zero beat setting.

(8) Rotate the VFQ shaft exactly 10 turns in a counber-
clockwise directlon, counting exact turns with the VFQ"shaft dial. Find
zero beat by turning the VIO ghaft a few divisions Howard. sither side of
the 10-turn mark.

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

(10) If zerc beat occurs at less than 10 twrns, rotate the VFO
shaft counterciockwise by the number of divisions arrived a%t in step {9)
{1.5 times the =rror divisions),.

(11} If zero beat occurs at more than 10 turns, rotate the VFO
shaft clockwise by the number of divisions arrived at in step {9) {1.5
times the error divisions).

(12) Remove the hex plug from the front of the oscillator.
Using the outer part of the gpecial VF0 adjustment tool illustrated in
figure 5-7, loogen the lock nut that is visible when the hex plug is removed.
Ingert the gcrewdriver portion of the VFO tool into the outer portion.

Adjust the trimmer screw by turning the gerewdriver until zero beat is

again reached. Tighten lock nut, being careful to retain zerc beab.

{13) The high and low end (2.0 and 3.0 me) zero beat positions
should now be exactly ten turns apart. IFf this is not the case, repeal the
gbove procedure until they are. It will be necesgsary to zero the disl
pointer at the initial zero beat position each time this procedure is repeated.
Be sure to tighten the lock nul after meking each trimmer adjustment. Be
careftul not to lose the endpoliznts by counbting incorrectly or forzetiing the
count. If they are logt turn off the 100-ke ogcillator and start the
procedure over at gtep (53,
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{1h) After separating the 2.0 and 3.0 mc endpoints of the YFO
by exactly 10 turns, replace the hex plug, pub the VFO in the receiver and
replace the front panel. Allgh-the receiver dials with the VFO according
to the procedurs owtlined in paragraph 5.3.8.{b;{2). Tt is not necessary
to readjust the r-f and 1i-T amplifiers for =small changes 1in the VFQ adjust-
ment .

(¢c) EXAMPLES. - The following examples illustrate the procedure
outliined in paragraph (b).

NOTE

DO NOT ATTEMPT TC FOLLOW THESE EXAMPLES AS
INSTRUCTIONS, THEY ARE INCLUDED FOR TLLUS-
TRATIVE FURPOSES OFLY.

{1) Zero the pointer at the low freguency endpoint {2.0 mc)
of the VFO. Read zero on the shaft dial. Robtate shaft exsctly 10 turns
counterclockwise. Again read zero on the dizl. A beat nobte Is audible at
this getiing. Find zero beat by turning VPO shaft by b divisions clockwise.
ThHis  indicetes that the endpoints are 4 divisions legs than 10 turng apart.
Multiply the 4 error divisions by 1.5 to arrive at &. Rotate VFO ghaft
counterclockwise by 6 divisions since zero beat occurs at less than 10 turns.
Tvrn trimmer screw to zero beat. Robtabte VFO shaft ewxactliy 10 turns clock-
wige to check whether the endpoints are now exsctly 10 burns apart. If
they are not, repeat procedure in paragraph {b) until they are.

R

(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:: on the dial. A beat note is audidle
gt this sebtting. TFind zerc beat by turning VFO shaft by 5 divigdons
counterclockwisge. This indicates that the endpoints are 5 divisions more
than 10 turns apsrt. Multiply the 5 error divieions by 1.5 to arrive at
T.5. Rotate VFO shalt clockwise by 7.5 divisions since zero.beat ccours
at more than 10 turns. Turs trimmer screvw to zerc beabt. Rotate VFQ shath
cexactly 10 turns clockwise.to check whether the endpoints are now exactly

10 turns apart. If they are not, repeat procedure in parsgraph (b) until
%hey are.

_:ﬁf5 3.16. ADJUSTMENT OF L-12k. - Reach L-124 from the bottom of the chassis.
3fﬁdgust ags follows.

{a) Turn BFO OF and tupe in the spuriouns signal_at 1250 ke.

{(b) Adjust L-124 for greatest atitsnuation of’the spurlous gignal.

LR

' COMEI“”E VIO REMOVAL, -~ If the VFO has to he comﬂlﬁtely rem@veé,from
;recelver for sgervicing, proceed zag follows. : :




7y s
L&) Mwmgv The

& to swing forward on the wiresn
:ioneg on removing the front panel.)

S . o I n
{o) Loosen get georews Iin the flexible coupler. Pull the coupler apart
and remove the cenber Glse.

{¢) Hark the VPO conmecting wires so that they may be reconnected
correctliy. lnsolder the wires.

{d) Remove the three screws that hold the VFO to the chassis.
{e) Blide the VFO back and tip the rear downward.

) Pull the VYFO Trom the receiver.

.

5.5, DIAL BULB EEPLACEMENT, - The 1lghts for the slide rule dial are mounted
in sockels which are clipped o the metal sbtructure above the dial. To

replace Tight bulbs sllde the clips off the metal structure and pull oub the
gockets. Press down on the bulb slightly and turn it s fraction of a turn
countercicckwise. When replacing the sockets, press the wires up imbto the
cchanpel. To remove the KILOCYULE dial 1ight, reach under the drum of the
MEGACYCLE dial and gr”9§ the frame of the dial light socket:nthen pull it back
Tar enough to replace the bulb,

5.6, DIAL AND BAWD CHANCE CBAR MATNTENANCE,

5 i 3 ars in the dial and
band change mechanisn of this recsiver can a diffd L Job. Tt ip recom-
mepded bhat e sent to the factory for servicing should any malor

repairs be reg

g mmw’f*:g’“: OF THE GEAR UNTIT CONTEMPLATED,
THSTRUCTIONS IN and 5.56.3.

MUST B E‘%,;éw Tﬂ? IFROSSTRER
O SYNCOERO!

If the gesr box 15 Lo be rebuwrned to the factory for servicing,

Remove the fﬂllowing Enoba:

e BILOCYCOLE Tuning, and ANT TRIM.
gher from the KILOCYCLE shaft.
to the chassis. Lift the panel

2 on the cable wires.

&””W”WY Pm”?
Remove The POilm.,
RBemove the sgoraws
off and carefulily
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(P} Remove the right-hand end bracket from the chassis.

(3) Locsen set screws in the following couplers: VFO, r-T slug
rack and 1-T siug rack shafts, all accessible Trom the Ltop of the receiver,
and two band change shafts, accessible from The bottom.

(h) Remove the VPO mounting screws and bthe gear box mounting
gerews,  Lift the gesr 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 laft in, depending om the extent of repairs.
If the box is to be removed, turn the MEGACYCLEDknob to its clockwise stop
and the KILOCYCLE knob to its counterclockwise stop, and follow the instrue-
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 (1) and (2) under
paragraph 5.56.2.{(a); then proceed according to the folliowing steps. Refer
to figures 4-2 and 5-4 for location of gears and shafts.

(1) Turn shaft ¢ {BAND CHANGE) clockwise to the stop below band
1. Turn shaft A counterclockwise to the stop.

{(2) Scribe a mark acrgss the 85-tooth spider gear that carries
the planetary gears, and ascross the 90-tooth stop-pin gear, using the top

of the Tronl gear pansl sz a guide,

{3) BSecribe a radial mark, precisely under the Geneva wheel
detent, on the 1hl-tooth gesr thet has two stop Pins attached.

{A) Using the circumference of the Geneva whsel a8 a guide,
seribe g mark on the 05- too*hAgﬁar thet drives the Geneva wheel,

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

(6) Remove piﬁffrom,hub of large dial cord pulley.
(7) Remove large disl cord pulley and gear.

{(8) Remove small'difl cord pulley.

: : .{9) Bemove ve¢a1p3ng ring from shaft T (shown as shaft Z in the
Prowt view of gear p?aﬁe in fwgurm 5.7,

{10} VUsing a pair of right apgle TRUARC p¢1ers or two bent {right
angle) scribes, remove rebaining ring from shaft F.

(ll} Measure and vecord the length of loadimgfspring uging a
pair of dividers -
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{;2) Bemove four mounbting screws Trom front gear panel.

{13) Remove front gear panel, being very careful not to let
ghafts ride wp with plate. While removing this panel., do not allow gears
to unmesh or rotale.

(14} Keep shim washers with respective gears or shafts.

{15) Before moving or disengaging any gears other than the 90-
tooth gear on shaft ¥, scribe a line through detent spring, 48-tooth detent
gear, and rear gear panel, and another line through the 52Z2-tooth gear on
shaft E and rear gear panel.

{(16) Mark all gears being removed in such = manmer that they
may be identified later for reassembly.

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

{18) Meke all necessary repairs. If any parts that have been
scribved are to be replaced, be sure to scribe the pew parts in exactly the
same manner belfore placing them in the equipment. If the loading cord is
te be replasced, form a small loop at one end of esach of the two pleces o
vrovide snchors 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 loopg and knots. Coalt the knots with Duco
cement.

5.6.3. REASSEMBLY OF (JEAR BOX., - The following procedure assumes that all
gears have been removed, that all repairs have been made, and that the gear
and shalt assemblies have been reassembled afier repalrs were made.

{a) Use AN-G-25 gresse on all bearing surfaces during ssseubly.

{p) If the Th-tooth idler gear whose shafi is riveted to the rear
gear panel was removed, reéplace 1t first.

{c) Replace : 48.tcoth gear and shaft K assembly and shim washers,
item J. Replace retaining ring.

{d) Replace 52-tooth gear and shaft I assewbly and washer, ifem G
Line up scribe marks of gesr and rear panel. Replace retaining ring.

{e) Replace 48-tooth detent gear, shaft C, detent, and 16-tooth
gear assewbly. ILine up marks on rear panel, 48-tooth gear, and detent spring.

{(f) Replace 85—t05th.ﬂ§ider.gear, 45-tooth, and 25-tooth planetary

gear assembly, and shim washer, item AP, on shaft C. Do not move other
gears already lined up with The scribe marks.
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(g) Replace 48-tooth gear, shaft B, 2h-tooth gear assembly, and
washers, 1tems € and D as follows:

Wind the loading cord sboub 1-1/2 turns clockwise on the pulley that
ig attached to the 52-tooth gear on shaft . Do znot 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 48-tooth gear with the
detent gear. While holding the 52-tooth gear and shaft B assembly, and
the detent gear at thelr respective scribe marks, rotate shaft B counter-
clockwise until leading spring stretches to the length measured before
digasgembly. fngage 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-toocth spider gear so that the scribe
mark on it is horizontal {parallel with the top and bottom edges of the
gesr panels). Keep all other gesrs get at the sgcribe marks.

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

(3] Replace overtravel agsembly, lining up mark on overtravel gear
with notceh on Geneva detent spring.

{k} Replace 85-tooth gear, shaft ¢, and 16-tooth gear assembly,
lining up ercuste scribe mark with circumference of overtravel gear. (This
mark will lster line up with the Geneva wheel, bul at present it is con-
centric with the overtravel gear, Make sure that slignment desribed in
step {h} is maintained.

(i) Replace Geneva wheel and 33-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 gcribe mark
on the 85-tcoth drive gear llnes up with the circumference of the Geneva
wheel.

{m) Replace QOmbaoth,gaar 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
horizopbal across the tep, and collinear with scribe mark on the 85-tooth
spider gear {parallel to the top and botitom enges of the gear paneld).

(o) Heplace frombt gear panel as followg: While sliding the panel
into position, slide the 90-tooth stop-pin gesr on its shalt which is
attached to the front panel, belng careful to keep sgcribe mark lined up with
the mark on the 85-tooth spider gear. Alsc keep arcuate mark on the 85-tooth
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Geneva drive gear lined up with the circumference of the Geneva wheel,
Further, keep the mark on the 1ll-tooth overtravel coupler gear lined up
with nobtch in the Gepeva wheel detent. Replace screws in front gear pansl.

{p} Check operation of the BAND CHANGE gear. 1T the gear box has

been removed from the receiver, make the check while holding the gear box
in & horizontal plane with the front gear panel fscing down, so that the
Q0-Looth stop-~pin gear will not f£all off during the check, If the gear
box has not been removed from the receiver, replace the retaining ring on
the 90-tocoth sbop-pin gear shaft before making the check., Then, in elither
cage, proceed as follows:

{1} sShaft G should now be against the clockwise stop, and should
detent when turned counterclockwise approximately #5°. " The ball cn shaft
will now deteht shafi G every 180°.

{2) Wnen sheft G is turned counterclockwise 7-1/2 revolutions,
or 15 detent positions from the first detent posibtion, the pin in the 1hi-
tooth gear on shaft H {figure 5-4), and the radial pin on the overtravel

ise rotabe clockwise until the radial pin Just touches or is sbout to
touch the pin in the rear gear panel. further rotation of shaft G causes
the pin in the gear to leave the radisl pin that was stopped by the pin in
the rear zear panel. Thus the overtravel coupler oubput shaft, which
drives v-f switches SL0L through S107 {figure 42}, rotates 300 for the
first 16 detent positions of shaft ¢ and remains at that setting for
further counterciockwise robtation of shaft G.

{3) Shaft G should rotabte 14 more detent positionms or 7

revolutions from the sixteenth detent position, and should bit the counter-
clockwise sbop approximately 45° past the thirtieth detent position. I the
gtop vinsg intersect before this, adjust them by changing phase reliations

of the gears at points 1, 2, and 3, shown in figure 5-4. Before d@cidiﬂg Lo
f%aﬂgr the relative positions of these gears, double check the conditions in.steps

1Y, (2) and (3). If instructions in Daragraphs 5.6.2, anfdl 5.6.3. were

folliowed precisely, operation of the BAWND CHANGE gesr train should meet the
conditions set forth in these steps.

{4} Tne Geneva wheel should turn ome notch when shaft ¢ turns
counterclockwise from an even-pumbered to an odd-numbered detent position.
{Count the Tirst detent position from the clockwise stop as number 1.) Thus
shaft I should rotate through 14 positions, or 280°, for 30 detent positions,
or 14«@/2 turns, of shaft G. The initial posgition of ghaft I should
correspond to detent positions 1 and 2 of shaft G, the second shaft I
position should correspond to detent positions 3 and b of shaft G, and so
on through to the thirtieth detent posgition of shaft .

{¢) After accomplishing proper operation of the BAND CHANGE gear
train, replace the retaining ring on the 90-tooth stop-pin gear shafi.
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{r) Replace large dial cord pulley and gesar assembly as follows:
Turn shaft A to counterclockwise gtop. Make sure that the 52-tooth gear
on shaft E and the L8.1tooth detent gear on shaft C are still set at their
regpective scribe marks. Place pulley and gear agsembly far enough on
shaft.3 bto eangage the rear section of the split gear with the 15-tooth
gear on shalt 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/@ inches. FEngage front section with 15-tooth gear on shaft A.
Replace groove pin and tighten set screv.

{s} Check operation of losding cord by turning shaft A clock-
wise. Be sure that the loading spring travels from the drum con shaft E
to the:same relative position at the drum on shaft B when shaft A hits
the clockwige stop. The loading spring should not touch either drum at
either end of itg travel.

(t} Replace small dial cord pulley. Line up with scribe mark and
tighten selt screw,

{u) Rotate shaft A to its counterclockwise stop, and shaft G to
its clockwise stop; then replace the gear box in the receiver. Reconnect
couplers; then replace dial cords, front panel and right-hand end bracket.
Replace flat washer, tensgion washer and collsr on KILOCYCLE shaft. Push
collar against tenslon washer until tenslion washer is alwmost flat; then
tighten collar set screws. Replace knobs.

5.7. RF TUMER ASSEMBLY MAINTENANCE,

5.7.1. GENERAL., -~ The r-f tuner assembly will reguire very 1little
maintensnce., However, should it be taken apart for any reason, the
Tolliovwing information wi&l indicate the correct positions of the cams.

5.7.2. POSITIONS OF CANS, w.Thé_front plate of the slug rack assembly
containsg three alignment holes 4s indicated in figure 5-5. IF the cams
are correctly synchronized, the tips of the front cams will be directly
opposite these holeg. Use g dental mirror Lo accursbtely inspect the
position of the cam Lips in relation to the aligmment holes. IF a dental
mirror is not available, check pogitions and operatbion of the cams in the
following manner.

(a) Turn BAND CHANGE knob to band 30. Turn KILOCYCLE knob clock-
wige Lo =top.

) Viewing the right-hend slug-moving cam from the frondt, the siug
an rider should be spproximately 1/16 ipches to the right of the

table ¢ i _
cam tip. The cam rider should descend this same right-hend edge: when step
{c) is performed.
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(¢} Turp BAWD CHANGE knob to band 16, Turn KILOCYCLE knob counter-
clockwise to stop. The cam rider should still be cn Tthe same slde of the
cam a8 in step {b}, and not bottomed in the low spot of the cam.

{a) Turn BAND CHANGE knob to band 15. Turn KILOCYCLE knob clockwise

to stop.

{e) Viewing the center cam from the Tront, the cam rider should be
approximately 1/32 inches to the left of the cam tip. The cam rider shoul
descend this same left-hand edge when step (f) is performed.

{f) Turn BAND CEANGE knob %o band 8, Turn XKILOCYCLE knob counter-
clockwige to stop. The cam vider should still be on the same side OF the
cam as in step (e) and not bottomed in the low spot of the cam.

{g} Turn BAND CHANGE knob to band 7. Turn KILOCYCLE knob clock-
wise to Btop.

{n} iewing the lefit-hsnd cam from the front, the cam rider should
e approximstely 1/32 inches to the right of the cam tip. The cam rider

ghouwld descend this same righi~hand edge when step {1) is performed.

{1) Turn BAND CHANGE knob to band 4. Turn KILOCYCLE kncb counter-

clockwise to stop. The cam rider ghould still be on the same side cf the cam

as in step {h) and not bottomed in the low spot of the cam.

{3] Before putiing the receiver into operation ggain, lnvestigate
the electrical alignment of the stages affechted by any repair operations,

and check the synchronization of the slug rack with the BAKD CHANGE mechanism.

.8. DIAL CORDS.

R

5,8.1, MECACYCLE POINTER CORD. - Refer to figure 5-6.  Remove the front
panel sccording to directions in paragraph 5.6.2.{a}. 1If the cord is to be
replaced, use 36m5/8 inches of Uollins mumber 432 1009 00 nylon-coversd
cord,

{a; Turn KILOCYCLE shaft counterclockwise to stop.

)} Tie a loop in the cord. Loop ths cord over the tab ab point X
5-6.

w.}_nd Cord abmub Gne h\o!‘(’}m.‘- tur}:i. C:LOC}&.E‘!iSEE O!:_ ullw A \,Oﬂtiﬂue
b
to pualley B, peointer, pulley C, and back Lo pulley 4,

{(a) Wind cord about 1-1/2 turns clockwise around pulley A. Fasten
cord to the spring on pulley A with spring st full tension.




‘g~g arndtg

yory 8nig ‘4 °H £-1I6

ITEM | QUAN -
RO TITY PART NG, PART NAME
4 t 504 3027 001 | CAM SHAFT ASSY
] i 504 T30 O [ CAM TYRAFT AREY
o | 504 3032 00t CAM SHAFT ASZY
o2 1 E04 3114 CGO2[ REAR PLATE ASSY
[,;:) & | 504 308 002 | FROMT PLATE ASSY
— # 3 |504 313 002[ SLUG TABLE ASSY
G 1 504732 003 [ DLER PLATE ASSY
" 4 |50a4 2950 00l | RACK STARGOFT
/ 3 B0 2689 00l | HEX STANDORE
o 5 |EGd 302 005 QALK SPRING
A + 504 2957 00t | SPRING
£ 11 343 G135 00 4-40 X 3/8 SCREW
Jicd 5 373 BGID 00 | ¥4 SHAKEPROOF
N 3 347 QU233 00 | 2-56 X 5716 SCREW
O & 313 Q037 00 1 2-56 mMUT

~CAaM LOCATING HOLE

LOCATING HOLE




Figure 5-6.

51F-3 Dial Cord Arrangement




21J-3 V. F. 0. Adjustment Tool
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Figure 5-7.




MATWIENANCE

(e) Replace Tront pahel, KIIOCYCLE shaft flat washer, tension
washer and collar, and knobs.

5.8.2. DRUM CORD.

panel as in paragraph

- If the drum cord hes Jumped the
without removing the front panel.
5.6.2, Use 27 inches of

covered cord for replacement.

(a) Twrn BAND CHANGE knob to band 30.

e pulleys, restring it
If the cord is br Dkeu, remove the front
Collins 432 1009 00 nylon-

(b) Turn pulley B, figure 5-6, agbout one-half turn and held tension

of spring.

{(c) 1Insert cord in pulley D and knot it.

Wind cord sbout three-

fourths of a turn on pulley D; extend to pulley E, and wind it 1-1/2 turns

or more around pulley E as needed.

(d) Replace panel and knobs.

(e) Loosen set screw in drum hub snd turn drum until 30-me
centered in the esputceheon orening;

TABLE 5-1

then tighten set screw.

Ingert cord in hole and knot it.

band is

51J-3 TUBE SOCKET RESISTANCE AND VOLTAGE MEASUREMENTS

All messurements taken from socket ping to ground, resistance measurements
taken with no a-c input, power on, gain controlscon full, AVC on, all other

switches off unless otherwise noted.

Vbltage meagurements taken with 115 volt a-~c inpul, power or, no input sig~ - .
nel, v-F gain full on, sudio gain off, AVC on, all other sgwitches off unless ...
Yoltages megsared Wlth vacuwm tube volimeter, 11 megohms

.othervige noted.
1nput”r331stange,_.

O TUBE | PIN RESISTANCE VOLTAGE
Viol 1 1.1 Meg -1.2
BAKS 2 Gnd tnd
: 3 Gnd Gnd
i Fil AC 6.3 S
5 58K +58 Band 1.
+1G0 Bandg 2 3_
+125 Bands: h = 305
& ThE +100
7 Gnd Gnd

2132




MATNTENANCE

TUBE PIW RESISTANCE VOLTAGE
V102 1 e 0 Bmall indication on
HREG Bands 2 & 3
2 L0 +1.4
3 and Gmd
L Fil AC 6.3
5 43K +180 Band 1
Small indication
Bands 2 - 3
+210 Bands 4 - 30
6 EK +47
7 330K -1.3 to -4.5%
V103 i 100K -1.3 Band 1
o 2. Band 2
{3 Band 3 - 30
2 170 +1.8
3 Gnd Gnd
L il AC 6.3
5 Lo +210 Band 1
O Bends 2 - 30
) ThHE +85 Bapd 1
+70 Bands 2 -30
7 .1 O
ek adst 1 680K 0 Calibrate OFF
* 6BAS -2k Calibrate On
2 Inf Calibrate OFfFf +60 Calibrate OFF
BFC0 Calibrate On +7.2 Calibrate On
2 Fin AT 6.3
Iy CGmd Gnd
5 270K +170 Calibrate OIF
+50 Calibrate On
3] 150K - +175 Calibrate OFF
R +6h Calibrate On
7 Inf Calibrate OFFf +60 Calibrate Off
W700 Calibrate On +7.2 falibrate On
V105 il 100K ~10 to =30
2 & oo +.1
3 Gnd Gnd
H Fil AT 6.3
5 S0K +3G Bands 1 - 2

2133
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MATNTENANCE

PIN

RESTISTANCE

VOLTAGE

70K

+165
+39

+105
+115
+105

4,1

Bands
Bends
RBands
Bands
Bands

3 - 12
13 - 0
1-2
3 - 12
13 - 30 ]

~1 OV W 1O R

100K
L7o
Gnd
Fii
heor
73K
LB

D
2.6
Gnd
AC 6.3
+205
+82

—3 O Bl N B

~1.h
Gad
Gnd
AT 6.3
+155
+h7
God

OV B O

~1.4
Gnd
Gnd
AC 5.3
+168
+50
Gnd

N i

-1k
+ .83
Gnd
AC 6.3
+175
+38
+.83




MATHTENANCE

TURBE o1y RESISTANCE VOLTAGE
V110 1 550 -56
124X7 2 550 -56

3 100K -53

k Fil AT 6.3

5 Fil AC E.3

£ 100K -2.h

7 100K -2k

8 Ond Ond

g Gnd Gnd
V111 1 L8 ~1.h
1PAUT 2 TOOK ~52

3 D600 ~lily

i Fil AC 6.3

5 Fil AT 6.3

6 Loy +195

7 100K 0

8 1000 +65

g Gnd Ond
Akl 1 33K -5
12AYT 2 33K -.8

3 33 Limiter OFf -.8 Limiter OfF

1 Meg Limiter On ~.3 ldmiter Om

L Fil AC 3.4

5 il AC 6.3

6 260K +135

7 500K o

8 3300 +1.2

9 Gnd 0
Vii3 1 NC
EAGS 2 Gnd

3 (nd

I w1

5 BOK

6 oK

7 - 1loex

5-26




TUBE PIN RESISTANCE VOLTAGE
viik 1 100K -.5 BFO OFff
GRAG | -10 BFD On

o Gnd Gnd
3 Ond Gnd
b il AC A.3
3 75K 200 BFO OfF
75K 140 BFO On
5 O BFO Off O BFO OFf
142K BFO On 69 BFO On
7 .G G
V115 1 NC jite]
5VLo 2 LOK +2hG
3 NC NC
Y 620 A 300
5 NC {8
5 620 AC 300
7 e NC
8 Lox +240
V116 1 +150
QAL 2 e
3 e
i Und
5 G
& e
ST +150




