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RESTRICTED

This insteuction book is furnished for the information of commissioned, warcrant,
enlisted and eivilian personnel of the Navy whose duties involve design, instruction, opera-
tion and installation of radic and sound equipment.  The. word "RESTRICTED™ as
applied to this instruction book signifies that this instruction book is to be read only by the
above personnel, and that the contents of it should not be made known to persons not
connecied with the Navy.

NOTICE

The Models RBG, RBG-1 and RBG-2 Radio Receiving Equipments covered by this
instruction book are identical with the single exception that the Type CHC-26163 Radio
Receiver unit, which is designed for operation from a 25 eycle power souree, is supplied
with the Model RBG-1 equipment. The Type CHC-46140 Radio Beceiver unit, designed
for uperation from a 50-60 cycle power source, is supplied with both Model RBG and
Maodel RBG-2 Radio Receiving Equipments.

All references throughout this instruetion book to Model RBG equipment and to
T}'P" CHC-46140 Radio Receiver app]}' !;‘lil]ﬂ“}" to all models with this E\In,g]l_’ exceplion
unless otherwise specifically stated.
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CONTRACTUAL GUARANTEE

Applicable only 0 Model RBG, Contract NOs 87147 dated June 14th, %41 and
Contract NXes 20831 dated Jan. 5, 1943,

The equipment, including all parts and spare parts, except vacuum tubes, shall be
guaranl.rm] for a servies I}Eﬂ'inl] ol one enr with the u:ﬁerstundiug that. a2 a condition of
this contract, all items found to be defective as to design, material, workmanship or manu-
facture shall be replaced without delay and at ne expense to the Government, provided
that such guarantee and agreement shall not obligate the contractor to make replacerment
::.rf defective material unless the fuilulf., exclusive of normal shelf life detertoration, ccours
within a period of two years from the date of delivery of the equipment to amnd acceptance
by the Government. and provided lurther, that if any part or parts {except vacuum tobes)
fail m service or are found defective in ten per cent (M055) or mere of the total number of
equiprments furnished under the contract, sueh part or parts, whether supplied in the
equipment or as spares, shall be conclusively presumed to be of defective design, and as a
condition of contract subject to one hundred per cent (10057} replacement of all gimilar
units supplied on subject contract by suitable redesigned replacements.  Failure due to
poor workmanship while not necessarily indicating poor design, will be considered in the
same category as failure due to poor design,  Redesigned replacements which will assure
proper operation of the squipment shall be supplied promptly, transportation paid, to the
MNaval activities using such equipment. upon receipt of proper notice and without cost to
the Government. Al defective parts originally furnished under contract shall be held

subject to rejection and returny o the contractor,

This period of tro years and the service period of one year shall not indude any portion
of the time that the equipment foils to give setisfactory performance due to defective items and
the necessity for replocement thereof, end provided further, that any replacement part shall be
guararieed (o give one year of satisfactory service.

Tachnical Libra Y
Code 22g:
ATH ~ U8By, Sscttie
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REPORT OF FAILURE

Report of failure of any part of this equipment, during its service life, shall be made
to the Burean of Ships in accordance with current instruetionz.  The report ghall cover all
details of the failure and give the date of installation of the equipment. Refer to latest
revision of Bureau of Engineering Circular Letter No. 40 for instructions concerning Report

of Failures, elc.

"PERTINENT DATES AFFECTING REPLACEMENTS UNDER
THE GUARANTEE

Contract NOs 87147 Date of Contract 14th, June, 1941
Contract NXss 20831 Date of Contrset 5th, Jan. 1943

Serial number of Equipment .
Date of acceptance by the Navy.
Date of delivery to contract destination .
Date of completion of installation.
Date placed in service
Blank spaces in the book shall be filled in at time of installation. Operating personnel

shall also mark the “date placed in service” on the acceptance date plate located on the

rear skirt of receiver chassis.
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RBG RADIO RECEIVING EQUIPMENT

Use~{General service,

Freguency range.—0.54 me. to 310 me,

Power required for operation.—115/1/50-60, 60 watis

Deserfption.—The eirouit employed comprises one
stage of eadio frequency 'mpliﬂm, first eletector
and high frequeney oscillator, three slages of ioter-
medinte frequeney amplifiestion operating st 455 kilo-
cyeles, second detector, first audio smplifier and &
power-cutput stoge, A best-froquency oseillator =
coupled to the second detector to provide for CW eode
receplion, A foll-wave high-vacuum roetifier furnishes
plate voltagn nod & valtage regulator tube ia used to
stabilize the HF oecillator supply.

A crystal filter, the uee of which is optional, is in-
cluded and provides adjustable selectivity for the
reeeption of signals where the pormosl nooorystsl
meleotivity of the receiver i insufficient for rejeciion of
closely adjacent interfering signals,

Ome geclion of the duplex dinde operatos ns seoond
detector and also provides swtomatie volume control
for the radio frequency smplifier and the first and seeond
intormedinte freguency amplifiers, The other diode
apotion is utilized in & lmiter cireuit which is useful in
the redustion of ignition snd slmilsr pulse types of
interferenes.  The wuss of the limiter & optional and kB
controlled by & switch on the froot panel.

A tuning meter i provided which indécates relative
gignal strength, when the receiver is operated om AVOC
and the seneitivity conterl iz eet al mazimuin, This

meter operates on either AVC or manual control as &

tuming indicator, the meter resding is mazbmum st
eyreect tuning of the signal.

The snlenns sompensator control on the front panel
provides correat  alignment of the sadicfrequency
amplifier stage for maximum senaitivity, image rejec-
tion, and signal Lo noies mibio.,

Tre sudin sutput cirouits are provided; a phone jack
mounted oo the front panel is convected to & halaneod
winding which will deliver approximately 10 milliwatts
of mudio power to & G00-ohm lesd, when the sudio
oubpuet s adjusted to provide 2 watts of nudio power 1o
the 5,000-phm speaker terminsk loosted on the resr
of the receiver chassis,

The Inudspeaker CHO-48154 is sa S-loch permanent
megnet dynamic type, monnted in o motal howsing snd
provided with matching input transfornser and phone
tipped eable for connection to the pin jack terminals on
the resr of Lhe chassis,

The imput cireuit of the receiver is areenged to be
piitable for use with either o baleneed feed line or &
gimple  antenne-ground  eombinetion. The antenns
length i not eritical. A good lenglh s approximately
B0 feet. The sntennsa compensstor provides correcl
buning of the radio frequency stage, which is essential
in obtaming marimium sigrel to noise wmatio and inege
frogueney rojection.

TECHNICAL FEATURES

Tube eomplament
Fen ﬁ.m TFpe

q MEET
1 HEE
1 m
1

1 BCE
1 Y0
1 = ]
1 VI
1

Type of cecelver.—Superhetercdyne,

IF hwm.—iﬁﬁ ke,

Type of recoption.—OW, MOCW, and vaice.

Input.— Tuned circult with aotenns compensator.

Owigut impedanes.—600 ohms for phones amd 5,000
ohma for loudspeaker.

Power output.—L10 mw. to phooes and 2 watts to
londspeaker.

Sensliivity.—Dats to be supplied.

Antenng. Palanced foed line or siraight antonna,
Antenno length ia not eritical but npproximataly 50 feet
in the clear in matisfaelory.

Eadiation frequency.—Band 2: eafe; band 1: very
clase to lmit, just sbove &t 540 and 1300 ke; bands 3,
4, and 5: unaafe.

Band coverage:
Band: Frequency (wac)
| O 0 54 o 132
.. ee- LB2t0 8.2
3 . B2 0 BT
a_. 57 tolDD
| g w0
(| Fet cewemeee 1B D o3l 0D

nnd in sddition band spreads ore provided sithin four
of the bands as followa:

fo) 4.0t 46 me
(B B.0Oto 0 mo
(ey 120 to 18 0 me,
() 16,0 to 150 me.

Weights, dimenslons, and Navy type numbers of
pquipme ml wnits included in the contract

TRl Twpe B, Hﬂgtﬂlwuﬂr_lﬂmh| Walghi
HEO recefver. CHC-afm8
Tousdspeaier_ | CHE S | [Datn o be supplied.
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1. GENERAL DESCRIPTION

1.1 The Maodel RBG Equipment is a complete
radio receiving equipment,

1.2 The cquipment is suitable for either headphone
or lond speaker reception of radio telephone,
CW telegraph, or MOW telegraph signals.

1.3 The equipmment is of the table model type, snd
the recciver uwnit includes a shock absorber
eqquipped monting frame.

L4  The equipment iz suilable for operation from

L1200 wolte AL, either 50060 cyele oe 25
evele se may be designated on the front panel and power
transformer nameplate,

1.5 Each complete equipment consists of the fol-
lowing major items:
Type CHC-46140 Radio Recciver for S0, 60
cyele operation, or
Type CHC-46163 Radio Receiver for 25 cyele

operation.

Tvpe CHC-49154 Loud Speaker.
Tnstruction books and a set of spare parts are supplicd
with each equipment.

1.6 The CHC-46140 Radio Receiver weighs 62 Ths,
The CHC-16162 Radic Receiver weighs 67 Tha.
The CHC-49154 Loud Speaker weighs 12 lhe.
Spare parts and spare tubes (vased) for cach equip-
ment weigh & Tha.
The totsl weight of the RBG or RBG-2 equipment,
with cased spare parls, is 82 [hs.
The totsl weight of the REG-1 equipment, with ensed
spare parts, i 87 Tha
The overall dimensons of the Hadio Heceiver unit
CHOA6140 or CHC-46163 are: 1815 inches wide. 1234
inches high and 1414 inches deep.
The CHC-49154 Loud Spesker is 10084 inches wide,
94 inches high and T3 inches deep,

1.7 Outline Drawings are shown in Figs. £ and 9.

2. DESCRIPTION OF MAJOR UNITS

2.1 The tvpe CHC-#6140 Radio Becedver is an
eleven tube, table model, superhetercdyne cov-
ering a continuous frequency range of .54 to 310 mega-

eveles i sin bands,  In addition. band spread is
provided on four hands ag ollowe:
100 1) me
RB.00— 60 me
12,00—13.60 me
15.00— 1800 me
211  The rcircuit employed comprises one stage of
radio frequeney amphification, a first detector
and high frequency oscillator, three stages of inter-
mediate frequency amplification operating at 155 kilo-
eveles, a diode type secornld  detector, 8 resistance
coupled first audio amplifier and s resistance coupled
sudio output stage. A hest frequency oacillator s
coupled to the second deteetor to provide for Cy
reception. A full wave, bigh vacuum rectifier furnishes
plste voltage and a voltage regulator tube is used to
stabilize the OF cecillater plawe supply. A crvstal
filter, the use.of which iz optional, is incheded and
provides adjustable selectivity for the reception of
signals where the noemal non-crysial selectivity of the
receiver i insufficient for rejection of closely adjacen

interfering signals,  One section of the duplex diode

operates as the second detector and also provides suto-
matic volume conwmol for the radio frequency amgplifier
and the first and second intermediate frequency ampli-
fiers. The other dinde section iz utilized in a limiter
cirenit which is useful in the reduction of ignition and
gimilar pulae types of interference.  The u=e of the
limiter is optional and is controlled by a switch on the
fromt panel. A tuning meter is provided which indi-
cates relative sigoal strength, when the veceiver is
operated on AVC and the sensitivity control is set at
maximum. This meter operates on either AVC or
Manual control ag a tuning indicator, the meter
reading muximum at correct tuning of signal, The
antenna compensator control on the front panel pro-
vides eorvect alignment of the madio frequency amplifier
gtape for maximom sensitivity, image rejection ratio
and sgnal Lo noise ratio.

212 Two sudio output circnits are provided:

(1) A phone jack mounted on the front panel is
commected to 2 balinced transformer wind-
ing which will deliver apprexmately 10
milliwa s of audio power to 5 6 ohm load,
when the audio cotput iz adjusted 1o
provide 2 watts of audio power to the 5040
ohm loud speaker terminals located on rear
of the receiver chiassis,  The jack is so wired
that the loud speaker cireuit ie opened when
the phone plug is ingerted.

(2) Loud gpeaker tip jack terminals located on
the rear of the reeeiver chassis are connected
thruu‘:l] the iar]\_ E'w'ilf‘l'llll'IE cirenit tooa 9‘.'[.!’-

I
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rate winding of the power owrpul trans-
former which will deliver spproxcimately 2
watte of audio power to a 5000 ohm load,
The Type CHC-49154 Loud Speaker is
fitted with & coupling wansformer which
correctly matches this owput impedance,

213 Antenna input terminals are provided on the

rear of the receiver chassis. The input circait
is smitable for use with either a halanced [ced line or a
simple antenna-gronnd combination. See section 5.

211 The power supply for the egquipment is an in-

tegral pact of the receiver unit and employs a
power transformer which ie provided with a protective
fuze in the primary circuit.  See section 4.

22  The ype CHCA9154 Loud Speaker is a table

mounting, permanent magnet, dynamic speaker,
mounted in an open back steel cabinet, provided with
a matching input transformer with shiclded, phone
tipped leads, See Fige. 19 and 20,

3, TUBE COMPLEMENT

31  The tubes employed in the Radio Heceiver are

as follows:

Symabal RMA Type Fronerion
V14l (i i EF Amplifier
Y102 GRS HE (dec. & 1et, Det
Vi3 6sK7 It TF Amplifier
Y104 (it .| Zndl. IF Amplifier
V15 65K7 Jed, ITF Amplifier
V1 6l Znal. Det, AVOC & Limater
vior 65817 CW Beat Oecillator
V10 5 I1st. AF Amplifier
Y109 6Y6 AF Power Amplifier
VI ST Rectifier
Vi VE-105  Voltage Regulator

4. POWER REQUIREMENTS

4.1  The Model RBG Radio Receiving Equipment is

designed for operation from a 110120 velt
single phase power source,  The type CHC-46140
Badio Receiver operates on a 50/60 eycle source,  The
type CHC-46164 Radio Receiver is supplied for 25
eycle operation.  This type will alo operate satisfac-
torily em a 60 eyele power sooree. The noremal power
eomsumption i 95 watls.

2

42 The heater current for all tubes exclusive of the
vectifier tube = 3.3 amperes at 6.3 volte. The
rectifier tube operates st 3.0 volts and 3.0 amperes.

4.4 The maximum total B power delivered from the
rectifier 5 120 milliamperes ar 270 volts

5. ANTENNA REQUIREMENTS

LN | The input circoit of the CHC-46140 Hadio

Beceiver is arranged to be suitable for use with
cither o balanced feeddine or a simple antenma-ground
combination.

5.2 The average input impedance is approximately
SO0 ohms.

5.3 The antenna inpart terminale F101 are located
on the rear of the receiver chassis.  These
terminals are marked A, A & G

5.4 In an installation having a simple antennoa-

ground eombination, connect the single lead-an
wire froam the antenna to the left band terminal marked
A and connect the ground lead, by means of a wire
Jumptr, o both of the remaining terminals, (eenter A
terminal and G terminal). The length of the antenna
is not critical. A pood length is approximately 50 feet,

5.5 Tn an installation having & balanced feed-line

commect the two wireg of the feed-line to the
two terminals marked A and connect the terminsl
marked G oo the ground.

6. INSTALLATION

6.1 The Model RBG Radio Recelving Egquipment

i shipped with cach major it packed in a
separate container. Spare parts and spare tubee are
alsn packed in separate containers

0.2 After umpacking the units, the equipment may
he permanently installed i the operating posi-
tion.  Fige. § and 9 show complete dimensions for this

purpuwe.

6.3 The Recciver unit is shipped with the rubes in

the zockets and ready for operation. Open the
hinged fid, remove any paper packing, and be sure thai
all tubes are firmly in their sockets,
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[ | Attach the speaker eable to the tip jacks. FI102,

on the rear of the receiver chassie, or insert
headphone plug in e thu- jack JHOT, on ithe fromi
pael.

6.5  Make anteana and gromed conpeeticng inoac-
eordance with Sevtion 5, Antenna  Reguire-
nments.

6.6 Tosert the pover cord phagz W mite o 110120

volt, 30060 exele source of single phase alter-
nating eurrent, I the only available power soures i
35 cvele the Type CHO-16163 Receiver should be
used.

6.7 Do not commect this cquipment to divect curreiil,

.l The equipment is now ready for operation and

is trmed on by means of @ power switch which
i= theown by tuening the audio gain control knob F1125
in a clekwise direction, Thie vonwol adjusts the
ameunt of  audio sig“u] desired.  The send-receive
switch, koob EL126, shoubd be in the “receive”™ position.

7. CONSTRUCTION
71 GENERAL

701 AI items of the Model ERG Radie Receiving

Equipment are ruggedly  constrocted of ma-
terials konown to be snitable for each specific emplo -
.

7.2 Al matevial: are insofar as @5 peacticable,
resistant to the corrosive action of moist sea
atmosphere or are suitably protected therefrom.

T3 All soldered joints are hoth mechanically and
elecirically sccurs and rosin flux i wsed exclu-
sively for all soldering.

Td4  The steel chasis 2 copper plated before appli-

cation of cadmivm plating, and the steel calin-
et are copper I,'I,-.tcd underneath a hlack wrinkle finish
so that the steel will be protected should the outer
finish berome njured.

T.13  Provision for ventilation i made by the use of
louvees,

the chassiz Dottom by machine sorews,

T.1h A major parts and spare parts are mierehange

able. insofar as iz practicalde. sithoot maedih-
caticn. with simmilar parts conplos ed in other erpuipments.
aned are smtably omarked e prermnlt ifen tificatim  for
vrclering purpeoses,

7.17  Hromze lockwashers of the spht type are wsed

throughoui under serew heads o nuts exeept
in zome places where the shakeprool tvpe s used due
to the cequirement for wniform sorface pressure. a8
againet crramic sarfaces.  Both types nsed are of
birvwnee anl have a nickel or cadmimm plating.

T8 Al wiring is eolor coded o onder 1o facilitate

testing and the location of faslts. AN wiring
i« of the stranded fexible tope and e progecied by
Aameproad insulation.

T4 The fromt panel bas all markings etched per
manently on the metal and carries a protective
lagruer.

7.2 Tue Tvee CHC 414 Bamio Receiver

7.200 The receiver is desipned foe table mounting,

amel includes a shock absorber ecquipped mount -
ing frame with provision for eecuring permanently in
the desired operating position. See Figs. 1 and 8

7242 The sides, top and back of the cresiver are pro-

1eirted hq. g steel calanel whirh is attached 1o
the front panel aud o the sides and eear of the chassis
by machine sorews, which theead inio tupw'ﬂ holee.

7205 The bottom of the recoiver s protected by a

hegvy steel bottom plate which is secured Lo
Four eorner
serews are part of rabber fect that are provided for
eushinning.

7.204  The assembled receiver b= secured m the ghock

absorbier frame, by means of 1 stainless steel
kingrled thumb serews,  Haoles o the feet of cach of
the 4 shock absorbers are provided for securing the
unil tor the tahle,

7.205 The receiver panel layout is shown wm Fig 12,
The functions of the varions controls are de-
seribed 10 Section 9, Operatng ITnstruetions,
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T2 The tuning capacitor assembly  including  the

main tuning capacttor. the band spread capac-
itor amd the antenna compensator, = desigoed  es-
peciallv. for use in the CHC-A6140 Heceiver.  The
main tuning capacitor and the band spread tumng
capacitor are of the 3 gang in lise type with 180 degrees
eotation for maximum capacitance change.  Stator
plates are supported by ceramic insulators.  Contact
to esch of the rotore is made by means of 3 dual Aingered
Leonge springs which have fine silver inlay at the con-
tact ends. These make contact with fine silver collars
that are soldered to the two rotor shafts. The main
tuning capacitor consists of 3 twoeunit sections. a small
seetion and a lapge ection, designed to provide different
aned more desirable capacitance values for the lower
and higher portious of the large frequency range that
is covered, See Section B, Circuit Description,

T.207  The tuning caopacitor rotors turn on single-ball

bearings; one at cach end of the shafts. Each
rotir 2 driven through a pair of gears. with tension
springs to climinate backlash, by the tuning dials, The
dials are operated by fricvon drive from the wning
knaobs on the fromt panel.  The turning ratio from knoh
to capaciter shaft is approximately 19 to 1. This
arrangement provides vernier fumng aciion and peErmits
the dial calibrations to extend over an angle of more

than 30 degrees on the dial.

7.2088 The tuning dials, as well as the tuning meter

dial, are made of rranslocent laminated cellu-
lnid. The calibration scales are permanently imprinted
on the center lamination, and the dials are iluminaed
from the rear by theee separate dial lamps.

7.200  The BF and HF oecillator tuning eoils. together

with trimmer capacitors, fixed padder capaci-
tors arnd band switch wafers are assembled in 3 separate
umite on eadmiom plated brass angle frames.  These
frame assemblies are each secured to the chassiz by
machine serews,  Additional rigidicy of the entire coil
sesembly iz accomplished by bolting two brags angles
between the outer ends of the coil frames. See Fip. 18

T.210 The band change switch comsists of separate

ceramic waler tvpe switches with =slver con-
tacts, which are mounted in each of the 3 coil frame
assemblies, A bakelite shafi is passed through the
entire coil and switeh gssemblyv, and is conneeted by 2
coupling 1o the detent mechaniz=m on the front of the
chaseis,

1

7211 The imtermediate frequency  transformers are
all of the permeabilivy tuned tpe with fixed
rapaeitors of the silver on mica type.

7212 Al rube sockers are of the cerame type,

T.213 AN compoment parts are moanted with machine
serewe. 0 (acilitate replacement i the event
of failure or damage.

7214 Al fixed capacitors, with the exception of C108,

111 and C139, of 01 mid. or less are of molded
miea conztruetion. Capacitors of more than 01 mii.
are of the metal cased. hermetically sealed, oil im-
preguated 1y pe.

7.215 Al fsed vesistors, except R121 and H142, are

of rither the metallized filament or wire wound
type, sealed in @ plwnl;-li:' boly and bear the R.AA.
color code.  Resistors B141 and R142 are of the wire
wound type. sealed in a eeramic tube,

7216 The power transformer, filter clwokes and audio

output transformer are impeegnated and her-
metically sealed in drawn steel cases, suitably protected
to prevent rusting. These units are each provided with
phenolic terminal boards sl pin type soldering ter-
minals, suitably numbered.

1.3 Twe Tvre CHCA9154 Louvn SFEAKER

731 The loud speaker iz of the prrmancnt magnet,
dvnamic,  mch cone ivpe.

7.32  The cabinet iz [abrcated of cheet steel with

spot. welded inzide lapping corner Banges and
i copper plated under o black wrinkle finish. A4
gpeaber opening bole of 54 inches dismeter i the
front is provided with an ormamental and provective
grille spot welded to the insde of the cabinet.

783 The speaker impedance matehing transformer
i& “ported” in a metal case and is provided with

a two-wire ehielded cable with phone tip terminals fer

connection to the receiver. See Figa, 19 and 20.

8. CIRCUIT DESCRIPTION

8.001 The circuit diagram of the Receiver s shown
i Fig. 1
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8.002  For purposes of illustration it will be assumed

that the band switch iz in the position shown
in the cirenit diagram i, e, for operation from .54 10 1.32
megacy cles. Tt iz to be noted that the 6 switch walers,
5100 1o S106 inclusive, are operated v a common
ghafi az described umder Constroction Par, Mo, 7.210.
This gwitch may be operated in either a clockwise or
coumter-clockwice direction.  The positions are 60
degrees apart and the varous bands are peositioned
progressively it o clockwise divection as indicated on
the front panel.  See Fig. 12

002 The signal b5 connected throuph the antenna

terminals E101 and by switch 5101 1o the pri-
mary antenna cofl L101,  The secondary of eoil 1.101
ia tuned by the large section CI02A and the small
section C102T) of the main tuning capacitor in parallel,
and by the antenna compenzating capacitor €101, The
connections between tuning condenser and ool are
made by swiech S102.

8.0 Tt should be noted here, that the large sections
CLO2ZA, CH2ZE and CLO2C of the main woing
caparcitor are veed ooly for the two lowest frequency
bands, i, 34 10 132 megacycles and 1.32 10 3.2
megacyrles.  This is ehown by the cireuit diagram.

8005  The cutput of cail L101 i= connected to the grid

of the RE Amplifier tube V101 through block-
ing capacites C103,  The plate cirenit of V101 is shunt
fed, by means of choke L11% and capacitor €10,
through switch 5103 10 the primary of BF coil 1107,
The secondary of RF cail L107 & tused by the tuning
capacitor sections CI02B and C1OZE in parallel and by
trimmer capacitor CUGL  The coil connections to the
main tuning capacitors are made theough switch 5105,
The output of coill LI07 & connected to the signal grid
of the converter tebe V102,

806 The HF orcillator cireuit is of the plate-tuned

iype with a fixed-coupled tickler coil in the prid
circait. The plate civenit of the oscillator section of the
VI02 wube is shunt fed by means of choke L123 and
capacitor C109, The plate coil of L113 is tuned by the
C102C and CI0ZF sections of the main tuning con-
denser in parallel and the trimmer capacitor C149, The
conpection: between the tuning capacitor and the coil
are made through switch 5106, In series with the
tuning capaeitor and the coll 12 8 series padder con-
denser C148.  This capacitor is used 1o modify the
tuning characteriztie of the HF oseillator cireuit so that
it will maintain a fixed frequency difference of 455

kiloeweles from the signal-frequency circisits when the
main tuning capacitor is varied through ils tuning
range.  The TF oscillator frequency, in this receiver,
is alwavs higher than the signal frequency by the above
mentioned 4535 kilooveles which 12 called the intermed-
iate frequency of the receiver.  The grid coil of L113
eemnects theowgh switeh 3104 and grid capacitor C110
o the oscillator grid of VIDZ, The plate tuned circuit
bas, in addition to the capacitors abosve mentioned, a
small capacitor C111 which has a negative capacitance-
temperature characteristic.  The function of this capae-
iter i to automatically compensate foe capacitance
variations in the HF oscillator circuit which are due to
temperature change, The capacitee G108 connected
between the signal grid and the escllator grid is a small
fixed capacitor the function of which 5 10 neutralize
the space charge curvent set up in the signal grid, which
otherwise reacts on the cecillator cireuit in such a man-
ner as o lower the conversion conductance,

BT Itis to be noted that the band spread capacitors

C102G, CHEl and CH02L are pennanently
connected in the ciewitz.  These capacitors are not
normally used when operating in the two low frequency
bande and the main dial calibeations are all made with
the band spread capacitor set at the minimum capae-
wance end of ite seale. The use of the dials is descriled
under Operation Par. Mo, 9,011,

B8 The converter tube V102 mixes the signal with

the HF Oscallator oatput and prodwees the inder-
mealiate frequency of 455 kiloeycles in it plate circuit,
across the proimary of the fiest 1F transformer, Z101.
Both the primary and secondary of this transformer are
permeability tuned by adjustable von dust cores and
fixed silver-mica type capacitors, The signal, 1aken
from a tap on the secondary of L1001, is impressed on
the grid of the first TF amplifier tube, V103,

B.O00D  The plate of the V103 connects to the primary

of coil L126 in the erystal filter assembly Z102.
This primary has a shunt capacitor CLI5 and is per-
meability-tuned as in the case of the Z101. The signal
froan the secondary of L126, which is a low impedance
wntuned coil, goes through the erystal selectivity switch
S107 {in the Yoo 1 or non-crvstal position) 1o the geid
coil L1237, which has o shunt capacivor, U120 and is
permegbilitvtuned.  On all other positions of the
ervstal selectivity switeh, 2 1o 6 inclusive, the quartz
erystal Y101 is introduced, as a high impedance series
tuned circuit, in series between the plate coll LI26
and the grid eoil L127. The latter, having resistanes
connccted by switch 5107 in series with ite reactance,

]
)
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appears as a load impedance on the crvstal,  This load
]‘m]}e![ﬂllﬂﬂ Im'ﬂ'l'l L] ]Q“ﬂr |_|'I R nl! o ®E II'I{' E“I‘ti'li 'Emﬁlli'jﬁn
inereases the sevies resistance, and has the effect of
iwreasing the selectivity of the ervetal filter.  In
positions 2 to 6 inclusive, with the cevstal in the circut,
the phasing capacitor C119 introduces a voltage 180
di_'gtws il -;,1[ }rhaar. with the B:igr.ml 1n|tap: u]-[.-l'u:d
i the crystal, therely neutralizing the capacitance of
the e =tnl I‘Jnlam'. Further dm:rip'l'iml of the hmetion
of G119 will be found under Operation Par. Moo 90010,
The signal is taken frem a tap on LI127 to the grid of
the second 1F Amplifier tube V104, The plate of V104
codinieets 1o the pritnary of LI transformer Z1035, which
e ulentical to 101 and the signal ie taken from a tap
on the secondary of Z103 to the grid of the thind IF
amplificr V105, The plate of VI05 connects to the
pramary ool L128 of the TF teanslormer Z104.  This
eoil has a ehunt capacitor C124 and iz permeabilivy -
toned,  The secondary of cml LI28 feeds the signal
through a low impedance shielded cabde. with the
conpling limiting coil LI129 in series, to the low imped.
ance primary of the detector mput cedd LML

B0 The sccondary of L1300 has a shung capacitor
C125 and is permeability.tuned.  This circuit
 wtroduces the signal to the detoctor anods of the diade
Y106, The IF Signal s demodulated in thiz diode
detector ciremit and the modulation OIS of the
signal are developed across resistor RI31, with the
limiter section of the disde V106 in series.  The limiter
dhoade 18 connected pan“el with the hmiter switch
Sl and when this switch is in the "off™, or closed,
position the lmiter dicdde iz chort crenited and does
not function.  The Hmiter timing cesistor R125 and
capacito CI324 gerve to hold the anedds of the Timiter
dinde at a positive potential with respect to the cathode
wder normal signal conditions. When the switeh 5108
ORI, O ni the limter "on™ [HJhilil'JlI-_ the dpode offers
a low impedance 1o the modulation components of the
signal. When o higher pulee of potential ceeors, such
as ignition or other short pulse type of noise, the anode
of the hmiter diode Fvcomes rlngalilt wilth regpect bo
the cathode and the then non-conducting diode preveans
the passage of the pulse or reduces it o s great degree.

BAOIL The capacitors CL26 and C127 and the resistor

RI123 constitute a low-pags Glter, the funetion of
which is 10 suppress the 455 kilocyele component of
the second detector pupue.

B.012  The resistors R124 and B130 constitute & path

o the TC component developed by the diode
detector, and the biae 'ﬂ'lltugf" fowr mutomatc volume

6

control is taken from the junction of these two resistors
The resistor B12Y% amd capsciter C131 conetitute a
tming circuit for the AV, which rompensates for
variations in signal-strength due to fading.  When the
MANAVC-BFO switeh S109 iz 10 the AV position.
the AV voltage is impressed on the comrel grids of
the BF amplifier tube V101 and the fret and second
1IF amplifier tubes V103 and V104 through the hlter
resigtors. B102, RI00 modd R113 regpectively,  These
resistors, topether with the capacitors €105, CLL2 and
C121, provide fleering and isolation of their various
RF eircuits.

8013 When the MAMAVC-BEO cwitch S100 = in

the manual peeition. the AVC voltage i not
wged and the sensitivity eontral R127 i used to adjost
the sensitivity of the receiver,

8014 The tuning meter MIOD is 2 seneitive micro-

ammeter connecied in the ground retuen of the
detector cirewit. When the switch S10Y 32 in the AVC
position and the sensitivity conteol R12Z7 is sct at maxi-
mum the meter indicates relative signal stremgthe and
gerves as an accnrate nning indicator,  The merer is
also in the ciremit sz a tning indicator when switch
S109 iz in the manual poeition.

£.015 The beat frequency oscillator is of the conven-

tional electron coupled tvpe.  The ooil 1131
has a fAxed shunt capacitor Cl35 and an adjustable
Beat Oscillator Controd C136 for manually adjosting
the pitch of the beat Fequency tone.  Ttis permeability-
tuned, for the zero beat sctiing, to the intermediate
froquency of 455 kiloeyeles. H133 is the ozeillavor grid
leak amd C134 the oscillator grid condenser. R134 is
the oscillaior plate load of the tbe VIOT. The bear
oscillator s emergized by applymg ecveen and plate
voltage through switch 5109 when it is in the BFO
position. oaly. K135 and R136 are isolating filter
regigtors.  The capacitor CL32C i the growmd return
for the sereen (oscillator vietual ]-Iat-e) and Cl3iZHE
serves as a return by-pass for the plate load, The beat
oscillator potential is impressed on the diode detector
anode through the capacitor C128,

016 The sudie eomponent appeanng  across the

resigbor [131 is connected through the blocking
capacitor G133 1o the Audio Gain eontrol R132 and
from the adjustable arm of this control to the grid of
the first AF amplifier tube V108, The plate circuit of
this tube is resistance coupled to the grid cireuit of the
avdio output tube VI0H by the plate resistor RI3E,
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the coupling capaciter C138. and the grd resistor
RB139. Resistor H137 |mwirlr1= a0l hiss for tube VIO
The andia Ak paal tube V1Y 12 self biased I]} the resigtor
G The plate of the audic ootput tube connects Lo
the primary of the owpot wransformer T102 This
trameformer has two seeondsey windings, one being
connected  through switch eircuits of the I-"l":'“"-‘ jack
T100 1o the speaker terminals F102 located on the rear
of the chassis. The load impedance for this winding i
S0 ghme.  The other secondary is & balaneed-to-
grovnd winding connected 10 the phooe jack J101 on
the front panel. The load impedance for this winding
is 600 ohms,  The eireuit is g0 arranged that when a
phone plug is inserted in the jack, the jack switch dis-
connects the speaker terminale and introduces 3 reEist -
ance [H141) Juad of 5000 ohms scross the speaker
winding, The phone winding is designed =0 that the
power it delivers to a 600 ohm load is approximately
1 milliwatis when the audiv output at the speaker
termmnals 1 adjusted to 2 wanis.

8017 AC power iz supplied to the receiver through

the combination plag and cable WI01 and
through a L5 ampere fuge FIDL to the primary of
transformer T10]. The fuse F101 provides sdequate
protection 1o the power transformer and the Rectifier
tube W110 in the event of faillure or damage in some
part of the reosiver which might impose a heavy over-
load on the transformer.  One secondary supplies
hearer prower for all of the tubes, other than the rectifier,
aned for dial lampe.  The rectifier tube heater i sapglied
from 8 separate sccondary and the plute supply by 2
center tapped high veltage winding,  Filtering of the
rectified plate power is accomplished by the two reactors
L124 and L125 and by Glter capaciters C157 e Cl61
inclugive.  Voltage from the output of the Alter is
gupplied through resistor R142 10 the anode of the
Voltage Hegulator tube VIIL  This tube maintains a
steady potential of approsimately 105 volis, which i=
used to supply plate power o the HF oseillator, anel
soveen voltage to the converter, the RF anwl the firsg
two TF anplifier tubes.

L.00 The send-receive switels S0 connecis the plate

voltage to the BF amplifier and the fivet two TF
amplificr tobes and when o the "send™ position de-
wezibal tiees the recerver for J.l_'i!l:'|:3l]l'i“.'il|.!; |'.l¢:ri.€ll.‘|6.. for pro-
tection of the receiver from the ocal transmitter, bt
does non diseonnect the receiver from the power source,
thus leaving the tubes heated and ready for mstant use.

9. OPERATING INSTRUCTIONS

9,000 All switches and eontrols are identified by
etched titles and indices on the fromt pane.

Sec Frg. 12.

942 The equipment s turned o by means of the

wer switch which is thrown by turning the
Audio Gain Control Eoob E125 in a clochwise direc:
tion.  This control adjusts the smoomt of audio signal
desired.

G.00%  The Send-Receive switch knob E126 should be

in the “receive™ puosition and unless there iz &
lowal transmitter, see Par, Moo SLOTEH, this switch may
be left in the “receive’™ position at all times,

g The band-change switch, koob FI122, 1= used 1o
gelect the frequency band in which reception is
dlesired.

9005 The MANAVCBFO switch knob E123 is =t
in accordance with the type of signal that is
desired.

9006 The sengitivity control knobe E124, is used 1o

manually control the signal when either CW
code reception or manual control of sensitivity  for
modulated signals is desired. In either of these cases
the audio gain cottrol should be set at or near maxi-
pem &ned the sensitivity contral advanced only ag far
ae ie required by the signal, in order Lo prevent over-
oading,. When AVO s used the sensitivity conirol
should be fully advanced aml the owipet adjusted by
means of the audio gain conual,

4,007 When the MAN-AVE-DBFO switeh huok, E123,

is operated in the BFO position. the beat fre-
quency escillator is “on” foe CW reception o for locat-
ing very weak modulated signals.  The Beat Oscillator
Conteod knob, E128, is normally get &t the zero position
and is adjusied from this posttion to produce the desived
i beat tone after tonimg the desired gignal to sero
heat.

9008 The Antenna Compensator. hoch E121, pro-

vides correct tumng of the anlenna circuit,
which is essential in obtaining  maximem  sgial -to-
noige ratin and image frequency rejection. The adjuer-
ment of this control is verv important when tuning in
weak signals,

i
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9.000  The lmiter control. kool E127. on or off, i=

opticnal and derermined by the conditions of
reception,  [figmition or other similar short pulse tvpes
of noise are present the limiter will be of great help in
reducing the interference.

9.000  The quartz crvstal filter has six different degrees

of selectivity, controlled by the Crvsial Selec-
tovitr switch, knob E129. When this switch i set on
position 1. the ervetal holder is ehort-cicuited, the
eryvetal consequently inactive, and the receiver exhibitz
leaet gelectivity, or broadest response,  Refer to Fig. 6.
Positiones 2, 3 anel 4 give selectivity varying from broad
to fairly sharp and are waislly suitable for phone or
modulated signal reception.  Positions 5 and 6 are sharp
and wery sharp respectively and are wewally amtahble
for CW code reception. Normally the phasing contral,
knoh E150. showld be get st the arrow in the center of
its seale,  Adjustment of this control when oo any of
the five positions from 2 1o 6 greatly increases the
selectivity on one side or the wther of the sipnal fre-
quency and reducce or climinates heterodyne inter-
ference.

9011 The mam mning knob, ETIY controls the main

tuming condeneger and digl Ni04.  The main
dial is calibrated in megacveles, in six bandz.  The
band and secale used depend vpom the setting of the
band-change switch, controlled by knob 122, When
using the mam <hal calbration the band gpntad dhal
should be set st the 2000 line on sts arbitrary acale.
The calibration of the main dial should then be accorate
within ane per cent,

8.012  The band spread twming koob EIZ20, controls

the band spread condenser and dial N105. The
hand spread dial iz calibeated in megacyeles for each
of the four MNave short wave bands, and also has an
arbitrary 0-200 scale,

G013 When the band s||n:a.r] dial is u=ed, it i to be

noded that the 200 line on ite arbitrary scale
coincides with the high frequency end of all four of the
Navy bands.  The main disl should be set at the
dismond mark comresponding to the high froquency
end of the band spread range in which operation iz
desired.  For example: if reception of a 12,70 megaey cle
signal iz desired wsing the band spread dial; ser the
band-change switeh a1 1018 megacyeles and set the
main dial at the diamond mark ar 13.6 mepacycles.
The hand gpread dial i now used 1o tune the desived
12.70 I'Il.i‘.ﬁﬂl:‘_'}l"ll'r sigﬂ:l] I:I;I‘ any q;-l.lu:r H-IIKII-'II 1 lllf Land
from 12.00 to 13.60 megacyeles). When set ap in this

i

mantet the band zpl‘r:ul calibration should agreds Ap.
provimately with known signal frequencies.  Tf, how-
ever, it is found to be slightly off, the band spread dial
should be eeadjusted 10 corvespond with the known
frequeney of the signal, and the signal should then be
reiuncd by slighely aliering the sctting of the man
dial, A wery shipght deviation feom the dizmond mark
an the mam dial wall make an appreciable change in the
band spread tuning.

1. PERFORMANCE DATA

The curves in thes section are pdicative of the per-
formance to be expected of the CHC-46140 or the
CHC-46163 Radio Heeriver. and provide data which
= wseful in determinmg whether repairs or alignment
adjustments are necessaryv.  Fig. 2 chows the overall
Fidelity . characteristic of the receiver.  Fig. 3 shows
the overall maximum Sensitivity and the masinmuom
mose ountput in relatuen o the masimum sensitivity.
Fig. ¢ shows the attenuation of Image Frequency
sigmals, pe, signals squal to the signal frequency, for
which the receiver is funed, plus twice the Intermediate
Frequency, Fig. 3 shows the AVC chameteristic,
Fig. 0 shows the overall Sr.li:-ctivit}' of the I'EBHITEI.. foe
both mom-crvstal and for the five different crystal
n&!{‘.rntiljg condi tios.

11. MAINTENANCE AND REPAIRS

LLAOL Adeqguate test equipment for maintenance of
the Model RBG Radie Heceiving Equipment
should include the fellowing items:
(17 A Madel 605-E General Radio Co. standard
signal generator, or equivalent.
(2) A vype 418-C General Radio Co. standard
[RE durmmy antenna. of equivalent.
(3) A Maodel 695 Type 11 Weston Output meter,
or equivalent,
141 A Madel 663 Weszton wolt-ohmmeter, or
equuivalent,
{5) A rr{:qurll.r.}' waewil ullaged siglwl generator
BCA Mo, 150, or squrivalent,
i6) A catlsde-ray oscillograph. RCA Do 155,
or equivalent.
{7) A G0 ohn resistor for phone jack load and
a 6] ohm 5 wart resistor for speaker lnad,
or a buitable resistor which in parallel with
the vesistance of the output meter produsces
a 000 ol bad.
(5) An insulated aligmment screw driver having
small meral blade.
The performance and wat data of sections 10 and 12
were determined with equipmeni as listed above.
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1.2 In making anv testz= or adpustrnents. i 1=

eseential that the operator consider the influ-
coce that any one circuit element may haye upon other
asgociated cireuis. The test data of section 12 will be
particidarly belpful in determining the extent of such
influence and the necessity for making further veplace-
ments after a fault in one particolar ciccuit element
s been loca ted and Ti:pli’lr.d. For tmumph‘-: a shorted
bypass condenser or tube element mav cause damage
te 8 filter resistor and upon lecating the shorted con-
dhenger the azsoctated] flter resistor shonld be checked,
OF Vit versa,

T1L.003 A faulty vacuwm tehe in the receiver mayv

greatly reduce the sensitivity, produocee mter-
mittent  operation, cavse intermiitent or cxcessive
ngise, or result in complete failure of operation. In
suth cases, all tlws should be checked preferably by
replacement with tubes of koown gualitv. A light
tapping of the tubes may locate a motsy or intermittent
fault.

L0 The CHC-26140 receiver i= not critical o tabes

in general, ae regarde effect on alignment. A
replecement of the V102 tube may, however. affect the
calibration awd performance,  See Alignment, Section
13

1L.005 Tn case of beeakdown o failure of the receiver

the fauli must first be localized in one portion
of the cipewsit,  This can usally bee accemplished ]:rg.
obacrvation of some Pq'q'ltliar actaon uF PRTATS -u:[' the -
trols or bwv checking the receiver against the test dara
in #ection 12, Beference to Figs, 17 and 18 and circuit
diagram. Fig. 10, will aid in the loeauon of any oom-
porent part.  Funeticns and ratings of component partes
are given in the Paris Lists, section 14

L1y Tn st be remembercd that the test data of

section 12 will oo Iu‘rﬁil’iv‘ﬁl} locate rertain
fanlts.  For example: an open-ciccuited byv-pass capaci-
tor will mol appear in point to point resistance lests

I-'I-

aned mav introduce regeneration or escillation in certain
circuits which affect the gain of other circuits. Simi-
larly a short-cirewit COCArTinyg in s low resistance mduoe.
tor will not appear in & point b0 posnl Pesistanes test,
A short in an BF or TF inductor will usaally requice a
resart 1o an lignment cheek and the fauliy circain will
not tune properh or will give very poor gain

11007 By-pass or filier capaciters which develop poor

internal connections or become open-circeited
will canse decressed sensitivity andlor poor stability,
The defective unit can be located by temporarily con-
necting a good capacitor in parallel with any capacitor
suzpected of faalt.

11,008 Failure of sny by-pase or [ilter capacitor may

seriously overload resisiors of the associated
cirenits,  Owverloads of this kingd will usually scorch the
painted surface of the vesistor and make it very easy
to loeate by visual inspection.

[LO009 Open or short-cheuited resistors can be defi-
nitely Iocated by cheeking the resistance of the
individual unite. The circuit diagram Fig, 10 should
b consulted to make sure that & resistor under test s
not connected in parallel with some other cireit ele-
ment, which would prodoce a false measurement.

11010 Loose connections, which cause intermittent or

noisy operation, and which cannot be Incated
by resistance tesis may be located by individually
testing each cireoit elemeut or by tapping or shaking
any l:ulnpl,tnl_-ul under B-l:ap:il'_'im]. with I!J.I: reCerver -
justed for normal operatio.

1LA1E Failure of operation accompanied by a Blowing

af Fuse, FIOL, mavy be caused by a short-vie-
enited Blter capacitor C157 to CL61, by a short-circuit
in the rectifier tube Y110, or by any unnsual load such
as a short-vircnit on a heater winding, or on the I
supply.  Faults of this kind are divectly traceahle by
FESTERANCE FIASUDEINET,
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12. TEST DATA

12.1 Tuse SockET VouTaces
| VYariabls D, Vol
'I'ﬁm’i_rul Fin | - 2ol
i o : R127 K127
|i Symbsal Seitimg AL At 1D
Yion Grul 4 none L] ]
Vgl Cathode 5 nong BZ3 AdB
VIl  Sereen 6 AROIELE s o2
Vol Plate B i | et D34
Vie?  Sig. Grid CAFP nHone 4]
Vit Cethode B o A2 A2
V2 Screen 4 none 95 LR
Y Sig. Plare 3 nowe C247 a2
Vo2 Owe, Grid 5 none - e
Y2 Owe. Plaie f oL Clos LM [l
Vi CGrid 4 nomne ] L]
Vi0d Cathode 5 TCHEE B3 AlB
VI3 Soresn i1 TICHEE Cl105 e
VIod  Plote 1 Ao €250 | CEI0
YI0d Lo 4 e L] L
V104  Cathode M [PATEE [Eha] A3E
g L renn f e LIS cloz
Vi FPlate B e C25 C220
VIS5 Cerid 4 e L] L
VIO Cothode 5 e AdD A33
VIS E [ o i L&
VIS Flate ] none 233 2y
Vi G i shog B0 B g B.b §
VT Cathode 5 S1049 BFO L] | L]
VIOT  Sereen 1 [ SL09 BF{ B36 s
VI0T  Flae Y 0w BEQ 0 CIEE
VIR  Gid 5 I 0 1]
VIO Cathode I none ART AR7
Yios Plaie 3 nane LA Cl22
YW Ged 5 none L1 ]
Vi Carhode B e BL3 Bl2
Vi 4 O D53 D2
VI Flate 3 none Tx2s0 240
¥l Carhosde 2 o 1 1]
V11l Anesde 4,5 8 noneE | LS | s
| i

Valies in this tabic are made with the equipment conpected
frir negmal operatbon, Power inpan 115 \-dme.éﬂ cycles. Mo in
:Iﬁnu]. MAMN, AYVC BFOSwitch (S109) in MAN, pesition =
atherwise speciied. Send-receive switch (5110 in revcive position.
Vol megsnrements made with o DLC volimeter, 1 ok s
pﬂﬁ All voltages aro tneasured hetween termingl and recoiver
rhassis, the chaesia being the minus or negative lead, except value
marked #, for which the polarity s reversed.

TA™ readings om 0-11  scale: meter resistanoe 10,006 ohume,

B peadings on 0-100 genle: meter resistance 100 obans.
" peadings an 0250 seale: meter resistance 250,000 obme.
I readings on (500 seale: meter reslstance 500,000 ohos.

* Measurement cannot be made with voltmeter sue to loading
effeets on circail.

13
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12.2  Pomer o Poist RESisTANCE

Terminal to Chassis

Vi
Vo9
Vi
vioe
V1L
YL
Vi
vl
viil

Flate
Gridd
c:ﬂkuh'
Bcreen
Plaie
Cathode
Cathode
Cathode
Tlaie
Flate
Hlate

ericl
Caibhode
Sereen
Hlate
Gorad
Cathoule
Flawe
Grd
Caibhode
&MI
Flate
Cathode
Plate
FMae
Cathoule
A nad

=] ?.wmﬂ-Pa-mmw-hmEm = Sh W S e

LRSI e 00 W R D WL I AT 0E T AR R RN e DD SR W0 o R 0T TR P e

Variable

Symbol Selbing
S0 MAN.
5100 AV
S04 BEO
K127 o
R127 i
none
510 HEC
a110 SEMND
S1ins 4
e
e
TR
wone
T
ST MAMN.
S1ir AVC
510 BEFD
R1ZT - 0
R127 1]
RO
5110 REC
511 SEND
Sl MAN.
S0 AVE
Shiw RFD
H127 L1}
H1z27 1]
none
S110 REC
Iy EEMND
TeHaE
none
e
nwone
pLO T
Sl OFF
S1ia L]
S1inE OFL
S L)
SR OFF
e
AECHLE
SHi HETY
B HFD
R132 11}
none
nHone
naone
LUl
none
LI L
LLE L
Lt L
LIRL e
none
none

Resistance

i e

1 bR, 00
EXLCIRLLE
1LAHCHL DK)
5. 000
140
TL K
i 0
INFINITE
D2 e £
230
71,000
67000
5l

" Vahse depwnude om frequency band setting,

14
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12.3  Stace Gan MEessunemEsTs

12,31 The sensitivity measurements listed below are

provided as a guide in the loeation of the cause
of low sensitivity. The high output lead from the
Signal Generator is connected to the grid terminal of
the indicated tube and the low output lead is conmected
1o the receiver chaseiz.  The signal is modulated 30
per cent at 400 cyeles and the signal adjusied to the
intermediate freguency of the receiver.  Adjust the
signal input to obtain an output of 500 milliwatis (50
volte aeross a 5000 ohim load).  The input at the various
intermediate frequency tubes should be as followe:

Inpuct to Microvolis
il less than 175
Vs less than 2,000
Yiod less than 5,000
VIog less than 175,040

13. ALIGNMENT

13.1 GexeRrar

13,11 Should realignment of the reecivir cirewite be-

come teceseary the following aligrmment data
should be studied carefully bofoce making any circuit
adjustments. It is important that the operator under-
stand the function of ench circuit element so that cor-
pect alignment may be accomplished.  The operator
should, therefore, familiarize himself with section T
Copstruction, and section 8 Cireuit Deseription.

13.12 The operator is canboned against making any

adjustments indiscriminately and he should not
alter any alignment adjustiienst unless tests definitely
indicare thai alignment s necessary,

1313 All alignment adjustments can be made with
the test equipment listed in Par. No. 11001
vnder Maintenance and Repaire.

12.14  The complete slignment of the receiver is
divided into two main steps:
(1) Intermediate frequency amplifier alignment.
(2) HF cecillator and RF amplifier alignment.

13.15 To slign the inteemediate frequency amplifier

il 1% NECEssary o remove the receiver cabinet,
bottem plate and corner ghield feom the chassis. This
is acoomplished as follows:

(1) Bemove the four knucled thumb seeews that
gecire the recciver to the shock mounting
frame and lift the receiver from the mount-
ing frame,

(2} Remove the two screwe from cach side and
the three sorews from the rear of the receiver

cabinet.  Remwone the ten screws from
around the top and sides of the receiver
front panel send it the calunet off the
FeCEiver.

{3} Unzcrew the six serews and the four rubber
feet from the bottom of the receiver and
remove the bottom eover plate,

(4] Remaove the ebield, covering the corner of
the chaszic where the phone jack is located,
by removing the ten screws and lockwashers
that secure it to the chassis, being careful
to not leave these sorews and washers loose
in the receiver.

132 Viswar Merson

13,21 Connect the output lead from the frequency

modulated sigmal generator through a blocking
capacitor (0110 1 mid, ) to the control grid terminal pin,
Now 4, of the thied IF tabe VI05.. Connect the syn-
chronizing lead from the frequency modulated signal
generator, 1o the external synchronizing terminal of
the cathode ray oscillograph and connect a lead from
the vertical input terminal of the sscillogeaph to the
cathode terminal, T.l!ih 4, of the limiter and detector
tube V106,

13.22 The loud speaker or phones may be used to

monitor the signal if desived and is suggested
aze an aid in beinging the adjustment into spproximate
FeSQIanee.

13,23  Set the main tumng dial to 54 megaeycles and

the band ewitch to the 54 to 132 megacyele
position, the send-receive switch o “receve”, the
limiter “off”" and the MAN-AVC-BFO switch 1o the
T"MANY position.  Set the crystal selectivity switch on
position Mo, 1 and the phasing contred Lo the areow of
ite seale,

13.24 With gignal input to the V105 grid ane the
freguency of the signal generator adjusted to
155 kilooyeles, adjust the plate inductoe, L1ZE of
traneformer £104 and the detector input inductor L130
of transforiner 105, alternately, to obtain maximum
ajl‘lpli‘hlﬂq\ and epmmetry tngEI,hFr with pattern coin-
cidence on the osdllograph.  See Figs, 15 and 16,

13.25  Move the signal input lead from the V105 grid

to the grid cap of the converter tubc VIDZ,
without removing the mormal grid cap conmection.
Adjuet the lower, (plate) inductors and the upper
{grid) inductors of tranefornmers Z101 and Z103 and the
lower (plate) inductor L126 of the cevstal fileer Z102
for maximum amplitode, symmetry and eoincidence of
the oscillograph pattern.

15
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1326 SNow set the orvstal selectivity switech to the

Mo 2 oposition and the phasing control at the
amow {center posation) amd adjust the upper (grid)
inductor LI2T of the envstal filter £102 for maximum
amplitude and amilar appeacance of the two images.
Adjust signal mpuet or receiver sensifiviiy ennireal o
prevent overloading.

13.27  Set the crystal eelectivity switch to the No.o 3

pesition and adjest the phasing control lightly
from ite arrow position, il necessary to produece identieal
images.  Adjust the signal generator frequency  to
abitain eoincidence of the images and if complete ooin.
cidence ie not obtamed, alteenately make slight adjust-
ments of the phasing control and signal gencrator
freqoency until coincidenee ie realized.  If after making
these adjustments the phasing control should deviate
materislly from the zreow position, remove the side
cover plate from the orystal filter Z102 and aftcr setting
the phasing conrol at the arcow  position,  adjus
capacitor C11E for comcidence of images.  These lagt
aljustments have determined the exact frequeney of
the quartz erystal and the signal geneeator froqueney
should be befi undistocbed.,

15328 Repeat the complete IF alignment peoceduree,

of paragraphs 13.Z1 o 1527 inclusive, for the
cry alal .Er\m"uﬁﬂl:'}.| 'LIIII'..II T EATT LT umplil‘mic .'|:|1-(| oA -
cidence are obtamed for both ervstal and non-erysral
positinms of the c[}'l.l.'ll selectivity switeh.

13.3  Ameirmone MopuvaTion Meraon

13,31 With the Signal Generator adjusted for o 455

kilocyele signal. 307, modulated at 400 excles,
connect the Genecator output to the grid, pin No. 4,
of the third TF tube '1."1“5. {.:mlntl‘:l 1.]3.1,- -ul,:l[n.lr miler
to the speaker terminals of the receiver. The meter
should be shimted with a resistive load, snch that the
parallel vesistance of the combington i= 5000 olims.
The recetver tuning meter may be vsed mstead of the
output meter, as a tuning meter, if desired.  Adjust the
plate inductor, LI128, of traneformer 72104 and the
detector input inductor LI of transformer 2105,
alternately o obtain masximum amplitede of the output
meter reading.

1332 Maove the Signal Gencrator output lead from

the V105 grid to the grid cap of the sonverter
tube V102, without removing the normal geid cap con-
veetioan. Adjust the lower (plate) and upper (gric)
indoertors of mransformers 2101 and £103 and the bower

16

(plate) idhoctoe of D120 of the cesseal filter 002 for
Thaxiin output,

13,33 Now twmn the cevstal selectivity switeh o the

Mo 6 posation and the phasing control (o the
arvow (center position) and turn off the modulation of
the Signal Generator, Carelully adjust the frequency
of the Signal Generator for masimum reading on the
tuming meter MI01. The Signal Generator frequency
sheuld not be disturbed after making this sdjustment.
Turn the Grystal Selectivies switch 10 the No. 1 posis
tion and adjust the lower (plate) mdnetor, L126 of the
CEN stal filver, 102, for maximom meter !'I:-i.ll:l.illr_: anel by
means of the Generator output or the Sensitivity eon-
trol adjust Lor o reading of ¥ on the tuning meter.  Now
turn the Crystal Selectivity switch to the ™o, 2 position
and adjost the upper (prid) indoctor LI2T of the
crystal filter Z102 to obtain a tuning meter ceading
uljglll'.l:.' lowwer than 9 [Appros. B.49)

5.3 Bemove the four screws and 1op cover plaie of

the Crystal Filter Z102, and remove the sorcw
and retaining spring of the Crystal holder.  Carefulls
vemaove the Cryvetal electeode and keep ite bottomn side
free of dust and fnger marke,  (This side has a grownd
finish.) MNow remove the Quartz Crystal being ex.
tremely carelul to prevent chipping i, and keep it
clean.  Leaving the ceramic spacing bars in place,
replece the metal clectrode and the retainer spring and
sorew.  Adjust the signal inpui or sensitivity control
to produee & reading of % on the tuning meter M 1001
with the crystal selectivity switch on position MNe. 2
andd the ervetal phasing control set a1 No. 3 of i dial
and adjust the trimmer capacitor CHH o obeain the
lvwest possible reading of the tuning meter.  Replace
the l?llil_'tz Cr:\'ﬁl."ll arnd  the associated parts and,
without disturbing  the signal  generaior  lrequency,
repeat the procedure followed an paragraphs 13,31 and
13.32.

13.4 EmeEpcEncy 1P ALicswenr

13.41 If emergeney replacements or cepawrs become

necesEary in a loeation where no signal generator
is available, it is possible to accomplish any or all of the
I'F alignment adjustments described under P.-l:y,gral,uhs.
13.31 to 13.34 by substitutimg the beat {requency oscil -
lator of the receiver for the sgnal generator and by
uging the receiver tuning meter thronghout e the
resomance ndicator.

13,42 Thiz method requires unsoldering and discon-

necting the termunal of capacitor 128 from
pin Mo, 4 of the detector tube socket V106, Attach a
test lead of insulated wire to this terminal of the capaci-
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tor CI28, long enough to reach to the grid eap of the
VI02 tube, Make s temporary wike jurmper connection
between the center and rear teeminalz of the five ter-
minal conmection strip ELL3, See Fue, 17,

13.45% Tlsing the lead from capadtor C128 o replace

the ontpor lead from the signal gemerator,
follow the instructions for TF alignment as descrilred in
paragraphs 1351 o 15.34. The beat eecillator of the
receiver, nnless its adjustment has been distucbed, wall
be adjusted for the frequeney of the Quarte Crysal
and the IF amplifier when the beat oscillavor contenl
is al zero.  When adjustments have been made remove
the jumper conmection and Jesd deseribed in Par. Mo,
1342 above and resolder the connection to capacitor
L28.

13.5 HF Osciiaronr axkn RF ALGcRMeEsT

1351 With the signal generator comnected to the
anterma  terminal  strip EI01  throwgh  the

dummy antenna (or theough a 40 ohm resistor if the
dummy antenna is not available) and with the band
spread dial set st 200 on ite arkatracy seale, adjost the
signal frequency to 125 wegacyeles.  Set the band
change switch Lo the 54 10 132 me position, the main
dial to 1.25% me (see Fig. 70 and adjust capacitors
Cl44, C150 and the antenns compensator C10T for
maximum omiput,  Adjost the signal generator outpat
or the sensitivity control to give the desired output
meter reading without ovecloading,

13.52 Set the man dial and the signal generator

frequency at .6 megacveles and adjust inductors
LIDE. LIOT, and L1017 for maximum output meter
readine.  Repeat the above adjustments until no in-
erease of ontput is obtained.  Follow the same pro-
cedure as above [or the ciher five frequency bands,
referring to the alignmeni chart Fig. 7 and te Fig, 14
for the alignment frequencies and loeation of adjust-
men =,
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14.5 TABLE 11

SPARE PARTS LIST

Maseis BRG wwe RBG- R Recmvive Eguieunyrs

1. BULK SPARE PARTS —QUANTITY FURNISHED PER EACH 10 EQUIPMENTS

Hnmm.u.rh.:nd
uanticy Part Mo All Symbuol Designationis Lrvodved [escription
TRAMSFORM ERS
1 6251 e h! oapipul iransformer
1 GA0E T201 waker coupling teansfsrmer
1 G252 T F’lmkw teanefopmer (for Mledel KB only)
1 G ‘T 1 Power teansfopmer [for Maodel RBG-1 only)
1 G253 L1234, 125 Filter emiior
IF TRAMSFORMERS
2 G2E Z101, 103 TF transformer msembly
1 SA Thi 1K I'F teampfsrmier aoeembily
1 SA-T6T 2105 IF transfermer assembly
I, SPARE FARTS— QUANTITY FURNISHED PER BEACH RECEIYER
z FUSES
1 Lol | Fl Lig Amp. foee
VACULM TUBES

& VIO, 103, T, 105 GEKT
1 Wz [
1 V06 tHG
1 ¥ ooy G317
I ¥ s 5
1 L L] Y6
1 Yo a4
1 VIl W H-10G-30

RF TRANSFORMERS AMD CHORES
1 SA-T6H £102 O?Hal filter nesembly (incloding guartz erystal)
1 [ ) L1233 ke [!1.! mh}
1 Gl L1148, =0, 121, 122

CAPACTTORS
2 [ ] G157, 156, 159, 16y 161 4 pafel paper fixed eopacitor
1 LTS C 156 Zx., :‘spapw fixed capacitar
3 AEar | f‘m 107, K14, 122, 123, 132 3x fixed capacilon
1 G307 A0 mdd 1 1 VIHCW papar copacitor
4 ARG | 'EIIZE 102, 013, 121, 130, 131, 12X, 134 At mfd maldad mea huu! eRpEnitor
i G55 | Ci40, 191, 142, 145, 146, [49, 150, 151, 152, 153, 4 mmf miica trimnes
| 154, I55, 156

1 [ 1] it Cle 1.5<% mmf mica trimmnser
1 635 Cldd 1530 ol molded mibca fxed ospecitor
1 [ a7 QRE mmf molded mica fixed capadctor
1 Gl Cres 673 mml molded mica fiwed capacito
2 [ i) 109, 14, 137 G wrf snalded micn Boed copoc o
1 6205 C148E 375 wmf molded mien fiaed capaci e
z [ ik CllG, 107 L0 wnandl enoldbed mica fixed capacitos
1 6151 Ch2g 5154 mumf maolded micn fiomd copacitos
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14.3 TABLE IT—{Cantinued)

Hﬂmﬂ.l'l‘“d
ity Part No. All Symbol Designations Tuvolved Dheeerigticn
RESISTORS
1 il R132 AF guin eanbrod 250000 ol
1 G254 RnLz? Senaitivity eonmrol SO0 clinws
1 G2TH Rid4z ADHY e 5 walt resistor
1 [ e 1] 141 SO0 olhma. 5 watt resistor
1 A2TR B 144 250 ohim | wabt resislor
1 Gl66 Rl2i SO0 ohim | wati resistor
1 a0g 126 G000 ohum L want resisior
1 G209 138 25006 ohirm 1 wea it resistor
1 4812 K28 Tk o ' wall pestsior
1 6156 LS 230 ohum 1 walt cesistor
1 G169 1 LG, 1M 3000 ohim M) watt ressstor
I 807 K137 G0 olun 1 wott resistor
1 AT B1od, 107 100 ohma 85 weakt résistor
B o L) K103, voG, 110, 111, 112, 117, LIE. 119, 122 A ol Y5 wall resistor
i [ ¥ H134 f B30 ohun Lo wabl resistor
2 165 R102, 149, 113, 136 1000 ol L5 watl rekisbor
| wTS Klo#, 123 S0 ohen L4 watn resistor
1 12 K135, 139 AO00B0 obm 1 watl resistor
1 LR Ri124, 130 270000 wbirn b5 walt pesisior
1 [tk Ll K1 AWM ol 14 awatl pesaplor
1 6167 R1b1, 125 10HHMI00 b L weat d resiator
| Lkl K125 2000000 ohe Y4 watn resisior
SWITCHES
| ] B100 “Eenel-Heceive” awiteh
| G4l SliE Limiter switcl
1 G2l S0 MAN-AVC-BFO switeh
1 G217 1o Swileh waler
I G218 SL0E, 1od Switeh waler
I G219 5105, 106 Switeh waler
I G S102 Swirtch waler
TUBE S0CKETS
1 G265 KII.[II. 102, 103, 104, 105, 166, 107, 10, 109, 110, Ceparmie tabe sockets
i
JATKS
1 G255 11 Phone jack
INDICATOHRS
i GG TLoL, 102, 103 [¥inl lnmups
METERS

MR

1Il.l'1i.l'l.ﬁ meter

an
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44 EMA COLOR CODE FOR RESISTORS

Cobor let. Hand 2rdl, Band Hed. Band
HEbacle - LK
Brown L] 1 o
Bed 2 2 H)
Orange k] 3 DY
Yellow 4 4 (CHMHD
(Zreen 5 5 AOHIMY
Blue [ & AR
Purple i 7 THICEMI
Lrayd 8 g AWM R0
White Ll Q itk
15T, BAMDY depotes st oomecal in resistanes valie.
2N BANDY denptes soveend numeral,
ARDL. BAND denites mumber of ciphers following first two numieeals.
GOLD BAND indicates 5 per cent toleranoe.
SILYER BANIY indicates 10 per cont tolerance.
14.5 LIST OF MANUFACTURERS
Code No. Mame Adddress
1 Ammerican Phenolin Cor Chicage, 1L
Zz Atlantie Tradin Bubler Co. Chicage, 111
b ieede Eloct, Inst, Co, Pemmeock, M. H.
4 Baszeamon Mig. Co. Mew Yook, M. Y.
5 Chie Tranaformer Corp, Chiecago, TIL
& Cornell-Dubilier Fleoi. Carp. South Plainficld, M. J,
T Hurry Davies Co. T,
8 Genernl Elect. Co, (Magba) Clevelpnd, Ohio
] Hummarfund hlig. Co., Foc. Mew Yook, IN. Y.
T Intermatinnal Resistanse Co. Philadelphbua, Pa.
11 Jemmen Raallo Mg i Chebeago, L
12 Howard B. Jomes Chir. I1L
13 Eoarp Metal Producis Co. Bm::?;n. .Y,
14 Kure Easch Co. Daytom, Ohio
15 Lord Mig Co. e, Pa
14 F. R Mallwy & Co., Ine Indinnapslis, Il
17 Metal Etebing Coep, Brooklyn, [N, Y.
ki Ma ticmal Co., Ine, Blalden, Maes,
1% Mational Lock Cao. Hockford, TIL
1 Oak Mifp. Co. Chicsgo, KL
21 . C. A ¥ig. Co. Harriaon, 4. 1.
22 H. C. A Mig. Co, Camden, . J.
23 F, W, Sickles 5 'li,iﬁeld. Plass,
24 Erie Resistor Corp. e, "o
5 Sprage Spocinlties Co. Feorth Adanme, Mass.
26 eation Elecl. Inst. Corpe Memenrk, N ]
27 Baelden Mg, Co. f'.il'lum Ik
4] Larnbefuse Ine. Chicagy, TIL

il
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Fig. 18. RF and IIF Osc. Coil Assembly
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Fig, 20, Rear View of Speaker
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