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RESTRICTED

This instruction book is furnished for the information of com-
missioned, warrant, enlisted and civilian personnel of the Navy
whose duties involve design, instruction, operation and installa-
tion of radic and sound eguipment. 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
corntents of it should not be made known to persons not connected
with the Navy.

GUARANTEE

All items used in this equipment, except vacuum tubes, will
be guaranteed by the contractor for a period extending one
yvear from the instaliation date of the equipment, provided that
in no case will the guarantee extend longer than two yvears, after
the date of acceptance. This guarantee will cover items failing in
normal operation and the contractor will replace these at no cost
t0 the Government and with transportation charges prepaid to
destination, If the contractor elects to have the defective unit
returned to his plant for examination, he will be required to pay
the transportation charges.
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MopEL RBO RADIO RECEIVING KQUIPMENT

1. INTRODUCTION

1.1 These instructions cover the installa-

tion, operation, and servicing of the
Model RBO Radio Receiving Equipment.
THEY SHOULD BE READ AND STUDIED
WITH GREAT CARE BEFQRE THE IN-

\;

STALLATION OR OPERATION OF THE
EQUIPMENT IS ATTEMPTED IN ORDER
THAT OPTIMUM PERFORMANCE MAY
BE OBTAINED.

2. GENERAL DESCRIPTION

2.1 The Model RBO Radio Receiving
] Equipment is suitable and is primarily
intended for use aboard Naval vessels of all
types. It is equally suitable for use at Naval
Radio shore stations. -

2.2  The receiving equipment covers the fre-

quency ranges of 0.54 to 1.80 and 5.55
to 15.60 megacycles in three frequency bands.
It is specifically designed to provide optimum
performance and high quality reception of
voice or tone modulated radio frequency sig-
nals, on all frequency bands, by head tele-
phone or loud speakér methods., For this rea-
son, no beat frequency osecillator for the re-
ception of radiotelegraph signals is provided.

2.3 Special eircuits and features are incor-

porated in the Model RBO Radio Re-
ceiving Equipment to preclude its oscillator
feeding voltages into the antenna circuit and
radiating interferences which could bhe de-
tected by sensitive radic receiving or radio
direction finding equipments in the same, or
close vicinity.

2.4 The receiving equipment is designed

for a-c operation, being equipped with
a self-contained rectifier type power supply
for supplying 2ll operating voltages required
from an a-c source of 110/125 volts, 58/62
cycles, single phase.

2.5 'The audio frequency output circuits of
- the receiving equipment are designed

3. DESCRIPTION

3.1 The Type CZC-46139 Radio Receiver is

a 12 tube superheterodyne covering the
frequency ranges of 0.54 to 1.60 and 5.55 to
15.60 megacycles in three freguency bands,
as follows:

BROADCAST BAND
054 to 1.60 MEGACYCLES
SHORT WAVE BAND-1
5.55 to 9.55 MEGACYCLES
SHORT WAVE BAND-2
9.20 to 15.60 MEGACYCLES

3.2 This major unit employs the cabinet
type of construction, with the cabinet
suitably shock mounted and designed for top

1

to permit the use of one pair of Navy stana-
ard 600 ohm head telephones separately or in
conjunction with a suitablelocal loud speaker,
of the permanent magnet type, coupled to the
equipment by means of either a 600 chm or
5000 ohm matching transformer; or, with a
number of loud speakers with self-contained
amplifiers, installed in various locations
throughout the vessel, and fed by low im-
pedance transmission lines.

2.6 The Model RBO Radio Receiving Equip-

ment consists of one major unit, namely,
the Type CZC-46139 Radio Receiver. This
major unit, as supplied, employs the cabinet
type of construction and is designed for in-
stallation atop an operating table or bench
by means of a cradle type shock mournting.
The chassis of the Type CZC-46139 Radio
Receiver is of such design and construction
as to be amenable to mounting in a standard,
cabinet type, relay rack with one or more
other major units of the same type. Loud
speakers and head telephones are mot fur-
rushed as parts of the complete equipment.

2.7 The equipment is supplied with one set

of vacuum tubes contained within the
Type CZ(C-46139 Radio Receiver. Two in-
struction books and one set of spare parts are
also supplied with each equipment.

2.8 The net weights and overall dimensions
of the major unit of the complete equip-
ment are listed in Par. 8.16. ,

OF MAJOR UNIT

of table or bench mounting. The chassis de-
sign and construction are such that the chas-
sis may be mounted in 2 standard, cabinet
tyvpe, relay rack. However, this type of
mounting is not recommended for installa-

" tions where the equipment will be subjected

to severe shock or vibration, owing to the
fact, that it can be accomplished only with
the sacrifice of the shock mounting feature.

3.3 The major unit contains, on a single

chassis, all apparatus, {including power
supply) necessary for taking energy from an
antenna, amplifying and converting such en-
ergy into intermediate frequency energy, am-
plifying the intermediate frequency energy
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and then demodulating such energy into
audio frequency energy for delivery, through
an audio frequency amplifier to a phone jack
on the front operating panel and/or one of
three sets of loud speaker terminals at the
rear of the chassis. '

3.4 The electrical circuits of the Type CZC-

46139 Radio Receiver employed for sig-
nal reception on all frequency ranges, com-
prises one stage of radio frequency amplifi-
cation, first detector (or mixer), high fre-
quency oscillator, two stages of intermediate
frequency amplification operating at 455 kilo-
cycles, a diode type second defector, two
stages of resistance coupled audio frequency
amplification and an audio frequency power
output stage. The second detector utilizes
one set of elements of a dual diode; the other
set of elements is utilized for delayed auto-
matic volume control and for the operation
of an electron-ray tuning indicator. Inverze
feedback is incorporated, within the audio
output circuits, o maintain a relatively con-
stant voltage across the primary of the out-
put fransformer, when the output load is
varied upon connection of one or more ampli-
fier type loud speakers across the secondary
winding of the output transformer which
also feeds the front panel mounted phone jack.

3.5 The power supply section of the Type

CZ(C-46139 Radio Receiver, which is
employed for supplying the necessary oper-
ating voltages for the receiver circuits, is de-
signed for operation from a 110/125 volt,
58/62 cycle, single phase source of a-¢ power.
The power supply includes a power trans-
Tormer with r-f input filter and primary fuse,
two vacuum tube rectifiers, and a two-seetion
a-f filter.

3.6 Four audio output circuits are provided:

(1} A phone jack is mounted on the
front panel and is supplied from
one of three output windings on the
audio output transformer. This
winding is directly connected to one
pair of speaker terminals attherear
of the chassis and fo the phone jack
through an attenuation network
which limits the maximum available
power at the phone jack to approxi-
mately 30 milliwatts. The phone
jack is provided for monitoring pur-
poses, by head telephone methods,
since the equipment is primarily in-
tended for loud speaker signal re-
production. Only Navy Type-49016,
Navy Type-49028, or equivalent,
head telephones having a nominal
impedance of 6800 chms should be
employed for monitoring the re-
ceiver.

(2) The pair of speaker terminals, re-

ferred to in (1), above, is provided
for the connection of the audio out-
put of the Type CZ(C-49139 Radio
Receiver to a system of remotely in-
stalled, parallel connected, Type
CRV-49181A Speaker-Amplifiers.
The output winding on the audio
output transformer supplying these
terminals, afswell as the phone jack,
is capable of supplying, by virtue of
the inverse feedback associated with
the audio output stage of the re-
ceiver, substantially constant volt-
age at the speaker ferminals for
any variation in load impedance
from 60 to 600 chms.

(3) A second pair of speaker terminals

at the rear of the receiver chassis

. is supplied from a separate output

¢+ winding on the audio output trans-

= former. These terminzls are pro-

7. vided for the connection of a high

quality, permanent msagnet type,

_ locally installed loud speaker having

. a seli-contained input transformer

" designed to matech the 600 ohm im-

pedance of the audio cutput trans-

% former winding supplying the

- speaker terminals. The maximum

undistorted audio power available

at these terminals is nominally 2
walts.

(4) A third pair of speaker terminals,
also supplied from a =zeparate out-
put winding on the audio output
transformer, provides for the con-
nection, at the rear of the receiver
chassis, of a~high quality, perma-
nent magnet type, locally installed
loud speaker having a self-contained
input transformer designed to match
the 5000 ohm impedance of the
winding supplying the terminals.
The maximum undistorted audio
power available at fhese terminals
is nominally 2 watts.

LA

(5) FOR ANY INSTALLATION, -

ONLY ONE OF THE THREE
SETS OF SPEAKER TERMINALS
MAY BE EMPLOYED AT ANY

ONE TIME FOR SUPPLYING .

AUDIO POWER TO LOUD
SPEAKER CIRCUITS. This does
not preclude the use of a head tele-
phone set for monitoring while'the
required loud speaker system is in
operation. : P

3.7 A concentric jack, Navy Type 49120, is
mounted at the rear of the chassis of

the Type CZ(-46139 Radio Receiver for an-

tenna and ground connection. A hole in the
rear of the cabinet provides access to the
jack. A concentric plug, Navy Type 49121A,

oy
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which mates with the concentric jack is fur-
nished as part of the complete Model RBO
" Equipment, but with no antenna or ground
leads attached. .

3.8 A power receptacle and mating plug are
) also provided at the rear of the chas-
sis for a-c power input eonnection. No power

input eable is furnisheid.

3.9 The fuse, in the primary circuit of the

power supply, is mounted adjacent to
the power input receptacle at the rear of the
receiver chassis. The fuse mounting is of
such design that the fuse, which is of the

miniature cartridge type, is replaceable with-
out the use of tools, and without the neces-
sity for the removal of the receiver chassis
from its cabinet.

3.10 Facilities " are also provided, in the

form of separate auxiliary terminals
at the rear of the receiver chassis and a suit-
able gwitching arrangement, for connecting
a phonograph pickup to the input circuits of

.the audio frequency amplifier. With the nec-
essary switching completed, the radio fre-

quency circuits are rendered ineffective dur-
ing operation of the audio frequency circuits
in conjunction with a phonograph pickup.

4. TUBE COMPLEMENT

41 The vacuum tubes employed in the Type - V-105

CZC-46139 Radio Receiver are as fol-

68K7 Second LF. Amplifier
- V-108 6H6 Second Detector, AV.C.
v-107 6J5 First A.F. Amplifier
V-108 637 Secorld A.F, Amplifier
“YV-109 6EK6GT A.F. Power Output
V-110 6E5 Tuning Indicator
V-111 8XB5GT Rectifier (Full Wave)
V-112 6X6GT Rectifier (Full Wave)

5. POWER REQUIREMENTS

lows:
Commercial

Symbol and Navy Type Function

C T V-101 6K7 R.F. Amplifier

- V-102 _ 6J5 H.F. Oscillator

V-103 6SAT First Detector and MIXER
V-104 B6SKT7 First 1.F. Amplifier
5.1 The Model RBO Radio Receiving Equip-

ment is designed for operation from a
110/125 volt, 58/62 cycle, single phase power

source. The line current at 115 velts is .74
amperes. The nominal power consumption at
115 volts is 85 watts.

6. ANTENNA REQUIREMENTS

6.1 The input circuit of the Type CZC-
46139 Radio Receiver is primarily de-
signed for operation with a separate antenna

not used for other equipment. A conventional

single wire antenna will suffice since the an-’

tenna requirements are not critical. Such a
single wire.antenna should be gpaced at least
six feet away from any parallel stay, mast,
or stack. It should be well insulated and
should be erected as high as possible. The
recomunended minimum overall length of an-
tenna and lead-in is fifty feet. The antenna
proper (not including lead-in) should be at

least fifty feet In the clear. A one-half
megohm static-drain resistor should be per-
manently installed between the antenna and
ground.

6.2 In an installation having a simple an-

tenna-ground combination, solder the
antenna lead-in to the retaining nut for the
jack socket of the Navy Type 49121A con-
centric plug. Connect the ground lead to the
terminal provided for this purpose and
mounted adjacent to the Navy Type 49120
concentric jack at the rear of the receiver
chassis.

7. INSTALLATION

7.1 The Model RBO Equipment, with its
Type CZC-46139 Radio Receiver
equipped with one full complement of vacuum
tubes, one Navy Type-49121A concentric an-
tenna-ground connecting plug, and one fe-
male power input plug, is shipped in a single
wooden packing box. Two instruction books

and one set of spare parts, which include one
set of spare vacuum tubes, are also contained
in the same packing box.

7.2  Afier unpacking the equipment it should
be inspected for any possible damage
that might have resulted from careless han-
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dling in transit. Make certain that all vacuum

tubes in the Type CZC-46139 Radio Receiver

are firmly seated in their respective sockets.
Inspection of the chassis and vacuum tubes
may be readily effected upon the removal of
the chassis from its cabinet. This is accom-
plished by loosening the four thumb screws

and removing their respective retaining

plates at either side of the front operating
panel, The chassis may then be drawn out of
the cabinet by pulling on the two handles on
the front panel.

7.3 The mounting base, to which the shock

mounts for the Type CZC-46139 Radio
Receiver are attached, should be removed to
permit the drilling of four mounting holes in
this item. The location and size of the mount-
ing holes should be such-as permit the use of
sufficiently large screws or bolts to provide
a secure mounting for the Type CZC-46139
when the mounting base is fastened on the
top of an operating table or bench. Such ze-
curity should predicate freedom from loosen-
ing or “tearing away” of the mounting serews
or bolts when the eguipment is subjected to
the shock of gun fire or strains resulting
from vessel rolling in heavy seas.

7.4 In planning an installation, care should
be exercigsed to provide adequate clear-
ance from the back of the Type CZ(C-46139
Radio Receiver to the bulkhead or nearest
obstruction in order to provide access to the
power input plug, the antenna-grouand con-
centrie plug, speaker dutput or phonograph
input terminals, fuse, or the movement of
feeder cables when withdrawing the chassis
from the cabinet for servicing, vacuum tube
replacement, or inspection.

7.5 Make connection to the proper 110/125

volt, 58/62 cycle, single phase, a-¢c power
source by means of a suitable, two conductor,
ghielded cable for connecting the power
source with plug P-102 which is then inserted
i:t}:w1 receptacle E-106 at the rear of the receiver
chassis.

7.6 DMMake antenna connections in accordance

. with Section 6, Antenna Requirements.
The antenna lead, or shielded patch cdble,
should be soldered to concentric plug P-101
in accordance with previously described
methods.

7.7 No loud speakers are furnished with

the equipment as it is primarily de-
signed to be operated with a separate system
of remotely located, parallel connected, Type
CRV-49131A Speaker-Amplifiers; the num-
ber of such units being governed by the size
and type of vessel, and the number of loud
speaker positions desired throughout the ves-
sel. Should the size and type of vessel, in
which an installation of a Model RBO Equip-

ment is to be made, be such as not to warrant
the use of more than a single loud speaker,
and presumably one located near or at least
in the same compartment with the receiver
installation ,such a loud speaker may be of
the following:

(1) A Type CRV-49181A Speaker Am-
plifier; or, ¢

A high quality permanent magnet
type of Ioud speaker, with self-con-
tained matching transformer for
600 ohm input, capable of handling
2 watts of audio power; or,

A loud speaker similar to (2) above,
but containing a matching trans-
former for a 5000 ohm input.

@)

(3)

7.8 The exact details concerning the instal-

lation and interconnection of the Type
CRV-49131A Speaker-Amplifiers, whether
such units are employed singly or in parallel
groups, as well as similar details relative to
other types of loud speakers that might be

involved in any particular installation or op-

eration of a Model RBO Equipment, are out-
gside of the scope of this Instruetion Book.
Separate instructiong will be furnished to
cover the installiation of the required number
and type of loud speakers, the size and char-
acter of wiring to be employed for intercon-
nections bhetween the loud speakers and the
Model REQO Equipment, ete., to meet the spe-
cific requirements of each vessel or each class
of vessel. Suffice it to state, that all external
wiring between the Type CZC-46139 Radio
Receiver and speaker amplifiers or loud
speakers should be of the shielded type.
Where several Type CRV-49131A Speaker-
Amplifiers are involved in a particular in-

_ stallation, careful attention should be exer-

cised in the laying of the interconnecting
wiring to these units to preclude audio crosg-
talk between units. This problem is partially
golved by the fact that the input imapedance of
the Type CRV-49131A Speaker-Amplifier is
low, and hence, the audio power to these units
may be “piped” around the vessel at low im-
pedance. In any event, in making the connec-
tions between the loild speaker feeder leads
and the speaker terminals on the receiver,
sufficient slack in the leads to the terminal
should be allowed to permit the removal of

- the receiver chassis from its cabinet without

disturbing the connections.

7.9  Accordingly, and in view of the forego-
ing, one of the following connections

between loud speakers and the Type CZC-

46139 Radio Receiver should be made:

(1) Connect the low impedance trans-.
mission line supplying two or more
remotely mounted, and one locally
mounted, Type CRV-49131A
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Speaker-Amplifiers to speaker ter-
minals E-105; or,

Connect the feeder leads supplying
one locally mounted Type CRV-
49131A Speaker-Amplifier to
speaker terminals E-105; or,

Connect the faeder leads supplying
one locally mounted, high quality,
permanent magnet type loud
speaker, with self-¢ontained 600
ohm input matching transformer,
to speaker terminals E-104; or,

Connect the feeder leads supplying

(2)

(3)

(4)

one locally mounted loud speaker,

similar to (8) above, except contain-
ing a 5000 ohm input matching
transformer, to speaker terminals
E-103.

7.10 A phonograph pick-up may be con-

nected, through a suitable matching
transformer, to terminals E-102 at the rear
of the.chassis. These terminals are marked
PHONO and GND for convenience in making
the desired connections.

7.11 The equipment is now ready for oper-
ation and is turned on by means of
toggle switch S-103 on the front operating

panel of the Type CZC-46139 Radio Receiver.

7.12 The Type CZC-46139 Radio Receiver

may be mounted with other units of
the same type in 2 common cabinet type relay
rack in such installations as, for example, at
Naval Radio shore stations where the prob-

“lem of vibration is relatively unimportant.

This is accomplished by removing the re-
ceiver chassis from its cabinet and securing
the chassis on the relay rack by its front
panel, using the same holes in the edges of
the panel for the securing screws as for the
original securing thumb screws. It is essen-
tial that a cabinet type relay rack be em-
ployed in order to preclude the accumulation
of dust on the chassis mounted components,
and in the tuning drive mechanism. This
method of installing the Model RBO Equip-
ment does not abrogate the contents of Par-
agraphs 7.5 to 7.12, inclusive, except as they
might be qualified with respect to certain

< minor details.

8. CONSTRUCTION

8.1 The Type CZC-46139 Radio Receiver is
primarily designed for top of table or
bench mounting. It is furnished with its
chassis housed in a metal cabinet supported
from its mounting base with rubber shock-
mounts at the four bottom corners of the
cabinet. The front panel, to which the chassis
is secured, forms the enclosure for one side
of the cabinet. The general appearance and
type of construction employed are shown in

Figures 1 and 2.

8.2 The cabinet is of fabricated construe-

" tion with ventilating louvers in its two
gides and clearance apertures in the rear for
access to the antenna and power input re-
ceptacles, fuse, and speaker and phonograph
feeder connection terminals.

The chassis assembly is rigidly secured
to the front panel. All component
items, exclusive of those mounted on the
front panel, entering into the construetion of
the Type CZC-46139 Radio Receiver, are
mounted either on top or underneath the
chassis structure. The chassis and fromt
panel form a basic assembly capable of being:
inserted or withdrawn from the cabinet, as
a unit.

8.3

8.4 When the chassis assembly is housed in

the cabinet, it is secured to the cabinet
by the front panel through the use of eight
knurled, captivated type, thumb screws
which pass through four slots in opposite

edges of the panel and engage with suitable
inserts in the flanged sides of the front open-
ing of the cabinet. The captivated type thumb
screws are retained, when loosened, in groups
of four in removable angles which also serve
as “trim,” for the front side corners of the
cabinet, by concealing the mounting screw
siots in the front panel. Two handles are
conveniently arranged on the front panel to
permit the insertion or removal of the chassis
assembly without subjecting any of the oper-
ating controls to strain.

8.5 The construction of the chassis assem-
bly and the arrangement and mounting
of the component parts are clearly depicted
in Figures 3 to 6, inclusive. All vacuum tubes
are accessible from the top side of the chassis
upon removal of the chassis from the cabinet.
The design and construction of .the chassis
agsembly, and the arrangement of the com-
ponent items mounted thereon, provides a
high degree of accessibility to all items for
ingpection, servicing, or replacement. A bot- -
tom cover plate, not shown in Figures 5 &
6,-completely encloses the bottom of the chas-
gis proper. It is provided as an added ghield-
ing feature, and for the protection of the
under side chassis mounted components
against damage due to careless handling., It
is secured to the chassis with machine screws
8o that it is readily removable, as and when
necesgary to make repairs or to effect re-
placement of chassis mounted components.
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8.6 The receiver panel layout is shown in

Figure 1, and the location and fune-
tions of the various controls are described in
Section 10, Operating Instructions.

8.7 The Type CZC-46132 Radio Receiver is
especially designed to minimize radia-
tion from the high frequency oscillator. This

is accomplished by isolating the antenna in-'
. put cirenits from the first detector (or mixer)

and the high freguency oscillator circuits,
through the use of extensive shielding and
filtering, and by the employment of a type of
construction which reduces, to praectical lim-
its, undesirable circuit coupling by virtue of
circulating currents in common shields.

8.8 A separate shielded compartment, de-

signed as a coraplete sub-assembly and
easily detachable, as such, from the chassis
for inspection and servicing of the component
parts which it houses, containg all the cireuit
elements between the antenns input and the
signal grid of the R.F. amplifier tube. This
sub-assembly, as pictured in Figures 3 to 6,
inclusive, is mounted at the rear center of
the chassis, and is centrally disposed, above
and below the chassis, through an aperture
in the chassis. The compartment is grounded
at only one point on the chassis and sinee
the mounting flanges are insulated from the
chassis this ground constitutes the only
grounding for the compartment. Details of
the construction of the shielded compartment
and the arrangement and mounting of the
component * parts, which it contains, are
shown in Figure 8. The figure depicts an
oblique rear view of the shielded compart-
ment with the sides removed or opened to
display the internal components. The com-
partment, as pictured, is inverted with re-
spect to its normal position in the receiver.

8.9 A second shielded compartment, con-

structed and mounted in the sams man-
ner as for that containing the antenna cireuit
elements, but larger in overall dimensions,
containg all of the circuit elements from the
R. F. amplifier tube to the 1st I. . amplifier
input transformer, and includes also, all cir-
cuit elements associated with the high fre-
guency oscillator. This compartment, as pie-
tured in Figures 8 to 6, inclusive, iz mounted
on the chassis between the front panel and
the compartment containing the antenna in-
put circuit elements. The arrangement and
mounting of the circuit components are de-
picted in Figure 7 which portrays an oblique
view of the sub-assembly with the bottom
cover plate removed to show the disposition
of the internal cirecuit components. This view
depicts the sub-asgembly in an inverted posi-
tion with respect to its normal position in the
receiver. Circuit components, associated with
the compartment sub-assembly, and not vis-
ible in Figure 7, are shown in Figure 4 which

shows the two compartment sub-agsemblies,
described above, mounted in their normal po-
sitions, but with their top shield cover plates

. removed.

Insulated mechanical couplings are em-
ployed for joining together the shafts
of the tuning capaciters and band selector
switches in the two shielded compartments.
These couplings are shown in Figures 3 to 6
inclusive. The R.F. amplifier tube ig mounted
in a horizontal position in a socket which is
provided with a clamp for securing the tube
in place. The socket is mounted on one side
wall of the large compartment and all wiring
thereto is contained within the shielded com-
partment. The vacuum tube then projects
into the side of the compartment containing
the antenna circuit components, and connec-
tion to the signal grid cap is made within the
confines, of this compartment. The internal
shields in the vacuum tube isolates the signal
grid circuit from the plate circuit, and, in
effect, completes the shielding of the antenna
circuit compartment so that these cireuits
are electrically isclated from the plate circuit
of the R.F. amplifier tube, insofar as stray
coupling from the high frequenecy oscillator
is concerned. :

8.11 Removable cover plates, secured with

thumb screws, are provided on the
two shielded compartments for access to the
vacuum tubes contained within. Similar
cover plates on the bottoms of the shielded
compartments are secured with conventionsal
machine serews. Either the top or botiom
cover plate, ag described above, must be re-
moved for access to the circuit trimmers of
the R.F. amplifier, 1st detector and high fre-
quency oscillator, sinee it was not possible to
provide access holes in the plates, themselves,
without compromising the shielding integrity
of the receiver.

8.12 The secondary windings of the an-

tenna coupling transformers feeding
the grid of the R.F. amplifier tube are pro-
vided with individuzl adjustable-iron cores
for inductance trimming, and adjustable mica
dielectric trimmer capacitors for capacity
trimming during circuit alignment. Adjust-
ment of the trimmer capacitors is afforded
through access holes in the rear of the
shielded compartment housing these trans-
formers. Corresponding holes in the rear of
the chassis and cabinet permits the adjust-
ment of the trimmer capacitors, as a final ad-
justment, in the installation of the equipment
for optimum performance with the specific
antenna employed, without the necessity for
the removal of the receiver chassis from its
cabinet. Access to the adjustable iron cores
is provided upon the removal of the top cover
plate of the shielded compartment containing
the antenna coupling transformers.

8.10
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8.13 The r-f transformers, eoupling the

plate of the R.F, amplifier tube with
the signal grid of the first detector, are each
provided with both inductance trimmers, in
the form of adjustable iron cores, and capac-
ity trimmers in the form of adjustable mica
dielectric trimmer capacitors, for purposes
of alignment, of these;circuits with the high
frequency oscillator &ireuits. Access to all
trimmers, either capacitive or inductive, is
afforded upon the removal of the bottom
cover plate from the shielded compartment
containing these transformers.

8.14 The inductors employed in the high

frequency oscillator circuits are sim-
ilarly provided with adjustable powdered
iron cores, and adjustable, air dielectric trim-
mer capacitors for inductance and capacity
trimming. These adjustable trimmers, to-
gether with “padder” capacitors, permit the
“tracking” of the high frequency oscillator
cireuits with the R.F. amplifier circuits. The
“padder” capacitors are, except for the
BROADCAST BAND, of the fixed, molded
phenolic, mica dielectric type. In the excepted
case, an adjustable, air-dielectric capacitor
is employed in parallel with the fixed capac-

9, CIRCUIT
9.1 GE}IERAL

9.11 The actual schematic diagram of the

Type CZC-46139 Radio Receiver is
shown in Figure 9. For purposes of illustra-
tion, it will be assumed that the circuits are
set up as for signal reception on SHORT-
WAVE BAND-2, as depicted in the diagram.
The following description will refer, there-
fore, to the symbol numbers of the circuit
elements of the band as, or when, pertinent to
the description. It shall be assumed that, un-
‘less otherwise specifically noted, the deserip-
tion will be equally applicable to SHORT-
WAVE BAND-1 and the BROADCAST
BAND.

9.2 SieNAL FrEQUENCY CIRCUITS

Signal input to the receiver through
concentric jack J-103 is connected to
the primary winding of antenna input frans-
former T-103 by switch S-102E. An electro-
statie shield, at ground potential, separates
the secondary winding from the primary
winding. The secondary winding together
with variable, air dielectrie capacitor C-156
and series capacitor (C-134, constitutes the
first tuned circuit. Transfer of r-f signal, at
the resonant frequency of this tuned cireuit,
from the antenra to the control grid of R.F,
amplifier tube V-101, is accomplished by in-
ductive eoupling through antenna input
transformer T-103. Variable capacitor C-156

9.21

itor. All adjustable trimmer and “padder”
capacitors are accessible for adjustment upon
the removal of the bottom cover plate of
the compartment containing these ecireuit
elements.

8.15 The cabinet, front panel and mounting
base of the Type CZC-46139 Radio Re-
ceiver have a Navy standard black wrinkle
finish. Al metallic parts which enter into
the construction of the chassis are finished
with a suitable plating or paint to provide;
first, a high degree of protection to these
parts agalnst the deleterious effeets of corro-
sion; and second, a chassis assembly present-
ing a pleasing appearance.

8.16 The dimensions and weights of the
CZ(C-46139 Radio Receivers are as fol-
lows:

(1) Dimensions:

Chassis in Cabinet Chassis Only

Length «......... 20.50 inches 19.00 inches
Depth ..nvna.... 18.50 inches 18.50 inches
Height .......... 13.75 inches 10.50 inches

(2) Weights:
Chassis in Cabinet— 108 pounds
Chassis Only ~ T9 pounds

DESCRIPTION

is ganged with variable capacitors C-144A
and C-144B to provide uni-controiled tuning
of the receiver. Capacitor C-134 is shorted
out for the BROADCAST BAND and its se-
lection and proper connection is controlled
by switch 3-102D. The secondary winding
of transformer T-103 is provided with ad-
justable iron core E-123, for inductance trim-
ming, and a shunt connected, variable, mica
dielectrie capacitor C-151 for capacity trim-
ming. Thege trimmer elements permit the ac-

curate alignment of the tuned circuit with

the succeeding tuned eircuit, at both ends of
the frequency band, and are accessible for
adjustment, as described under Section 8.
The high potential end of the tuned eireuit
is connected to the eontrol grid of R.F. am-
plifier tube V-101 by switech S8-102D and
through coupling capacitor C-123. The low
potential end of the tuned circuit is returned
to ground. The d-c bias return from the con-
trol grid of R.F. amplifier tube V-101 to the
ﬁ;%g bus is closed through grid resistor

9.22 Plate potential from the high voltage

d-c bus is applied to the plate of R.F.
amplifier tube V-101 through decoupling
filter resistor R-112, by-passed to ground by
capacitor C-109B, and r-f inductor L-101.
Screen potential, also obtained from the high
voltage d-¢ bus, is applied to the screen
through a decoupling filter consisting of filter -
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resistor R-126 and by-pass capacitor C-109C.
The suppressor is connected to the side of
the heater circuit which is operated at ground

potential. Initial grid bias is obtained by .

means of cathode resigtor R-109, by-passed
by capacitor C-109A.

9.23 The amplified signal voltage from the

plate of R.F. amplifier tube V-101 is
applied to the primary winding of R.F. trans-
former T-106, through coupling capacitor
C-124, by switeh S-102C. The low potential
end of the primary winding is returned to
ground. The secondary winding of trans-
former T-1086, together with variable, air
dielectric tuning capacitor C-144A and series
connected capacitor C-185 (the latter em-
ployed for the same purpose and in the same
rmanner as capacitor C-184), constitute the
second and final tuned circuit operating at
the signal frequency. Transfer of signal en-
ergy from the plate circuit of R.F. amplifier
tube V-101 to the control grid of first detector
tube V-108 is accomplished by induective
coupling through R.F. transformer T-106
and by the eonnection of the high potential
end of the tuned circuit to the control grid of
first detector tube V-103 by switeh S.102C,
through coupling capacitor C-125. The low
potential end of the tuned circuit connects to
ground. Adjustable iron core E-126 and par-
allel connected (wvariable) mica dielectrie
trimmer capacitor are associated with the
tuned circuit for purposes of circuit align-
ment and are accessible for adjustment as
described in Section 8. The d-c¢ bias return
from the control grid of first detector tube
V-108 to the A.V.C. bus is closed through
erid resistor R-136.

9.24 Screen potential from the high voltage

d-c bus is applied to the screen of first
detector tube V-103 through r-f inductor
L-102, by-passed to ground by capacitor
C-129, and thence through decoupling filter
resistor R-144, by-passed to ground by capac-
itor C-107B. The suppressor is internally
connected to the shell of the tube. Initial bias
iz obtained by means of cathode resistor
R-105, by-passed to ground by capacitor
C-107A.

9.2 HicH FREQUENCY Q3CILLATOR CIRCUITS

9.31 The H. F. oscillator circuit is of the

s0 called “electron coupled” type. The
tuned circuit consists of tapped inductor ele-
ment T-109, shunted with wvariable, air di-
electric trimmer capacitor C-147 and tuned
with variable, air dielectric tuning capacitor
C-144B, series connected capacitor C-136 and
padder capacitor C-143. Capacitor C-136 is
shorted out by the switch 3-102B for the
BROADCAST BAND. The inductor element
is also provided with adjustahle iron core
E-129 for inductance trimming. Padder ca-

pacitor C-143 ig used to modify the tuning of
the H. F. oscillator so that it will maintain a
fixed frequency difference of 455 kilocycles
with respect to the signal frequency when
tuning capacitors C-156, C-144A and C-144B
are simultaneously varied from minimum to
maximum capacity. The high potential end
of the oscillator tuned circuit is connected,
by switch 8-102B,through coupling eapacitor
C-132 to the control grid of the H. F. oscil-
lator fube V-102. This grid is returned to
ground through grid resistor R-122 for d-c
bias return. The low potential end of the
tuned circuit is also returned to ground. The
cathode of H. F, oscillator tube V-102 is con-
nected, by switch 8-102B, to the tap on in-
ductor element T-109, and through coupling
capacitor C-131 to the oscillator injector grid
of first detector tube V-108. This grid has a
%—cl rseturn to ground through grid resistor
-118,

9.32 The plate of H. F. oscillator tube

V-102 is connected to the hizgh voltage
d-¢ bus through decoupling filter resistor
R-143, by-passed to ground by capacitor
C-10€B, and r-f filter induector L-103, by-
passed to ground by eapacitor C-130. One
side of the heater circuit operates at ground
potential while the other side is filtered by
capacitors G-106A and C-128 and r-f filter
inductor L-104.

94 I.F. AMPLIFIER CIRCUITS

The signal frequency arriving at the
control grid of first detector tube
V-103 and the H. F. oscillator frequency ar-
riving at the injector grid of this tube are
mixed (or hetrodyned) and the resultant dif-
ference frequency (455 kilocycles) is fed to
the input of the intermediate frequency am-
plifier. '

9.42 Transfer of intermediate frequency

. energy, from the first detector tube
V-103 to second detector tube V-106 is ac-
compiished by inductive coupling through
I. F. transformer T-110, T-111 and T-112 and
amplified through I. F. amplifier tubes V-104
and V-105. First L. F. transformer T-110
consists of two tuned circuits, primary and
secondary, with the secondary tuned eircuit
operating in conjunction with switch S8-101B,
resistors R-103 and R-104 and a tertisry
winding to provide three degrees of selec-
tivity by changing the electrical constants of
the secondary tuned cireyit and its coefficient
of coupling with the primary tuned circuit.
The primary and secondary windingg are
each tuned to the intermediate frequency by
fixed, mica dielectric capacitors C-187 and
C-138, augmented by adjustable iron cores
E-180 and E-131, provided for inductance
trimming, and accessible through the top and
bottom of the transformer shield can. The

9.41




MoDEL RBO Rabio RECEIVING EQUIPMENT

high potential end of the primary tuned cir-
cuit connects to the plate of first detector
V-103 through z shielded conductor, while
the low potential end conneets to the high
voltage d-¢ bus through decoupling filter re-
sistor R-113, by-passed to ground by capac-
itor C-112A. The high potential end of the
econdary tuned circuit is connected to the
grid of first I F. amplifier tube V-104 while
the low potential end is connected to the
éfé}B bus through A.V.C. filter R-134 and
-11

9.43 Screen potential from the high voltage

d-c bus is applied to the screen of first
I. F. amplifier tube V-104 through decoupling
filter resistor R-127, by-passed to ground by
capacitor C-113B. Initial cathode bias 18 ap-
plied through bias resistor R-110, by-passed
by capacitor C-113A.

9.44 Second L F.transformer T-111 isiden-

tical to first I. F. transformer T-110,
with respect to its design, construction, and
operating characteristics. Accordingly, ex-
cept for differences in circuit symbol desig-
nations, which becomes obvious upon exam-
ination of Fig. 9, the circuit description of
paragraph 9.42 is applicable to this trans-
former, in all details, except that the low po-
tential end of the secondary tumned circuit is
returned to ground instead of to the A.V.C.
bus.

9.45 'The circuit arrangement of second
amplifier tube V-105 is the same, ex-
cept for symbol designations, as described for
the first I. F. amplifier tube V-104, in para-
graph 9.43 above. No automatic control of
control grid bias is provided for this tube,

however,

046 Third I F. transformer T-112 con-

" tains a ftuned primary circuit and an
untuned ' secondary cifcuit. The primary
tuned circuit consists of the primary winding
shunted by fixed, mica dielectric capacitor
C-183, and permeability tuned by adjustable
iron core E-134 which is accessible, for ad-
justment, through the top oi the transformer
shield can. Plate potential to the plate of
third I. F. amplifier tube V-105 is applied
" from the high voltage d-¢c bus through the
primary winding and decoupling filter re-
sistor R-115, by-passed to ground by capaci-
tor C-116B. The high potential end of the
secondary winding feeds the second detector
-diode while its low potential end connects to

The cathodes are connected together and
grounded, thus, the tube acts as a half-wave
rectifier. The voltage appearing across diode
load resistor R-129 is filtered by resistor
R-139 and by-pass eapacitor C-114A and the
resulting direct current A.V.C. voitage is
used to control the gain of amplifier tubes
V-101, V-108 and V-104, the degree of con-
trol being dependent on the strength of the
incoming signal. Thus, tube V-106 serves
bAO%}lCthe funetions of second detector and

9.52 'The voltage appearing across diode
load resistor R-129 is also filtered by
resgistor R-142 and ecapacitor C-116A and the
resultant d-¢ voltage is applied to the control
grid of electron-ray indicator V-110. This
d-¢c voltage regulates the shadow angle of
the electron ray tube to indicate when the
receiver is tuned to resonance with the re-

ceived signal.

9.6 A.TF. AMPLIFIER, CIRCUITS

9.61 The a-f voltage developed across the
diode load resistor R-129, as the result
of the demodulating action of the second de-
tector tube V-106, is applied to the control
erid of first A. F. amplifier tube V-107,
through coupling capacitor C-117 and series
connected filter resistor R-130, shunted by
capacitor C-126, by switch S-101A and VOL-
UME control potenticmeter R-146. This po-
‘%?ntiometer is shunted by fixed load resistor
-131.

9.62 Switch S-101A is ganged with switch

$-101B and 8-101C. It operates fo
transfer the input to VOLUME control po-
tentiometer R-146, and hence, the input cir-
cuits of first A, F. amplifier tube V-107 from
the second detector circuit to PHONO ter-

“minals E-102 to permit the operation of the

“the A.V.C. bus through filter R-120 and

C-121.
9.5 SecoND DETECTOR CIRCUITS

9.51 Tube V-106 is a dual diode tube, the

plates of which are parallel connected
to the high potential end of the secondary
winding of third I. F. transtormer T-112.

9

audio amplifier system of the Receiver with
a high impedance phonograph pick-up. Low
impedance pick-ups may also be employed
provided that their connection to E-102 are
made through suitable matching transform-
ers.

9.63 Amplification of the a-f signals from
the second detector is accomplished
by resistance-capacity coupling between first
and second A.F. amplifier tubes V-107 and
V-108, respectively, and the output amplifier
tube V-109. Transfer of audio frequency
energy, from the plate of output amplifier
tube V-109 to head telephone PHONE(S)
jack J-101 and loud speaker terminals E-103,
E-104 and E-105, is accomplished through
output transformer T-113, E-104 and E-105,
which matches the plate impedance of the
tube with the separate loads with which the
Receiver is designed to operate. A resistance
net work, consisting of resistors R-106,
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R-107, and R-108 is connected between head
telephone jack J-101 and the secondary wind-
ing of output transformer T-118 to reduce
the maximum audio power below that avail-
able at speaker terminal E-105.

9.64 Inverse feed back is provided for the

second A. F. and output amplifier
stages to maintain approximately constant
voltage across the primary winding of out-
put transformer T-118 for relatively wide
changes in output load, as specified elsewhere
in these instructions.

9.65 A separate hich voltage d-¢ bus sup-

plies d-¢ voltage to the plates and
screens of A. F. amplifier tubes V-107, V-108
and V-109. Direct current potential is ap-
plied to the plate of first A. ¥. amplifier tube
V-107 through load resistor R-123 and de-
coupling filter R-124 and C-155; to the screen
of second amplifier tube V-108 through de-
coupling filter R-188 and C-108B, to the plate
of this tube through load resistor R-132, and
decoupiing filter R-125 and C-108A; and
finally, to the screen and plate of output am-
plifier tube V-109, directly, with respect to
the screen, and through the primary of out-
put transformer T-113.

9.66 Variable potentiometer R-147 and

series connected capacitor C-118 con-
stitutes the control for regulating the fidelity
of the audio amplifier system of the Receiver.

The series combination is connected between
the plate of first A. F. amplifier tube V-107
and ground.

9.7 RECTIFIER POWER CIRCUITS

9.71  The proper a-c heater potential for all

vacuum tubes is obtained from a com-
mon secondary winding of power trans-
former T-114. One side of the secondary is
operated at ground potential. High voltage
a-c plate potential from a second secondary
winding of the transformer is applied to the
parallel connected plates of rectifier tubes
V-111 and V-112. The rectified pulsating po-
tentials are derived from each cathode and
fed through separate filters to two separate
high voltage d-¢ feeder circuits to the Re-
ceiver vacuum tubes. The cathode of recti-
fier tube V-111 supplies d-¢ power to one
feeder line through filter L-105, C-108, C-104
and C-110, while the cathode of rectifier tube
V-112 supplies d-c power to the second feeder
gne 6hrough filter 1-106, C-101, C-102 and

-120.

9.72 The a-¢ power input line to the pri-

mary winding of power transformer
T-114 is filtered by eapacitors C-111A and
C-111B to prevent stray r-f potentials from
being applied across the primary winding.
Power is applied through switch $-108 in one
%éde of the line circuit, which also is fused by

-101. .

10. OPERATING INSTRUCTIONS

10.1  All switches and controls (with the

exception of the main tuning control)
of the Type CZC-46139 Radio Receiver are
identified by panel engraving.

10.2 The main tuning control knob E-118

is centrally located near the bottom
of the front panel and is secured to a shaft
which drives the ganged, main tuning capaci-
tors through a friction operated mechanical
drive. The mechanical drive, also controls
the movement of dial pointer N-108, through
a system of pulleys and a flexible bronze
cable, across the face of main tuning dial,
N-107. Dial dise N-104, which carries a lin-
ear dial scale and operates in conjunction

- with fixed index plate N-105, is rotated by

the tuning drive mechanism in such a man-
ner that one rotation is completed with a
complete traverse of dial pointer N-108
across the face of main tuning dial N-107.
Main tuning dial N-107 is of Lucite with
white scale markings and characters on a
black background. This dial carries a fre-
quency scale for each band. The Luecite dial
is framed with escutcheon plate H-110, fitted
with a transparent shatter-proof lense. In-
direct dial illumination is afforded by edge

10

lighting of the Lucite dial plate, from suit-
ably placed dial lamps mounted behind the
panel and at the two sides of the dial plate.

10.3 The VOLUME control is located at

the left of the main tuning control and
is operated by control knob E-117. The con-
trol is a potentiometer which operates to ad-
just the signal input level that is applied to
the grid of the first A.F. amplifier tube, and
hence, the signal level at the output terminals
of the receiver, since the A.F. amplifier is
operated at constant gain. Clockwise rota-
tion of control knob E-117 increases the
audio output signal level.

10.4 The FIDELITY control, located at

the left of the VOLUME control, is
operated by control knob E-116. It is a rheo-
stat which operates, in conjunction with a
series connected fixed capacitor, in the plate
circuit of the first AF. amplifier tube to
limit the high frequency response of the re-
ceiver. Full clockwise to full counter-clock-
wise rotation of this control affords a con-
tinuous reduction of the high frequency audio
response, The control should be adjusted to
an extreme clockwise setting for high fidelity
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reception. For such reception, the SELEC-
TIVITY control, described in Paragraph
10.8 should be set at BROAD.

10.5 Immediately above the FIDELITY

control is mounted PHONE (8) jack
J-101 which is provided to permit monitor-
ing of the received sigmals by head tele-
phone methods, as described in previous por-
tions of these ingtructions.

10.6 The power on-off toggle switch, lo-

cated at the upper left-hand corner of
the operating panel of the receiver, is con-
nected in the power line input eircuit and is
provided to apply or remove line power to or
from the complete equipment.

10.7 A BAND SELECTOR switch, operat-

ing by control knob E-119, is located
at the right of the main tuning control knob
E-118. This control operates to select the
R.F. and high frequency oscillator ecircuits
 for the three frequency ranges covered by
the Type CZC-246139 Radio Receiver. The
settings of this switeh for the three fre-
quency bands covered by the Receiver are
marked SW2, SW1 and BC, in left to right
sequence. .

10.8 The SELECTIVITY control is located

adjacent to the BAND SELECTOR
control. It operates the ganged, rotary type,
four-position switches, operating in conjunc-
tion with the second 1. F. transformers,
to vary the selective characteristics of the
1. F. amplifier. Selectivity control is afforded
by three positions of the ganged selector
switches to provide for three degrees of
selectivity, namely SHARP, MEDIUM and
BROAD; while the fourth position of the
ganged switches connects the “PHONOQ” in-
put terminals, at the rear of the Receiver
chagsis, to the input of the audio amplifier

through the VOLUME control. The panel
markings for the four-positions of the
SELECTIVITY control are marked in left
to right sequence, SHARP, MED, BRD and
PHONO.

10.9 There is located at the upper right
hand corner of the Receiver panel an
electron ray indicator which indicates when
the Receiver is tuned to resonance with the
frequency of the received signals. Resonance
is indicated by the shadow angle of the elec-
tron ray indicator, whichk should be adjusted,
by manipulation of the main tuning confrol,
until the two halves of the shadow approxi-
mately meet. The shadow of the electron ray
indicator can be adjusted on a strong signal,
go that the two halves of the shadow just
meet, by turning the eye-adjusting control
R-148 with a screwdriver. CAUTION:

. WHEN TUNING THE RECEIVER AL-

WAYS TURN THE SELECTIVITY CON-
TROL TO THE SHARP POSITION AND
TUNE FOR MAXIMUM SIGNAL AS IN-
DICATED BY THE ELECTRON RAY
INDICATOR. Should the receiver be tuned
while the SELECTIVITY control is at ME-
DIUM or BROAD, the electron ray indicator
may indicate maximum signal on either side
of rescnance owing to the fact that the
selectivity characteristic of the 1. . ampli-
fler has somewhat of a flat-top characteristic
in each of these two positions of the selectiv-
ity control. After the Receiver has been
properly tuned to resonance, as described
above, the SELECTIVITY control may then
be adjusted to the BROAD and MEDIUM
positions as desired. Hand grips H-111 and
H-112, are mounted on either side of the
panel for convenience in the removal of the
chassis from its cabinet without subjecting
any of the operating controls to undue strain.

11. PERFORMANCE DATA

11.1 The SENSITIVITY va. FREQUENCY

carves are plotted in Plate 1 and are
representative of the overall sensitivity of
the Model RBO Radio Receiving Equipment
over the three frequency bands covered by
the Type CZC-46139 Radio Receiver. These
curves, together with the OVERALL SE-
LECTIVITY curves shown in Plate 2, pro-
vide data for definitely checking the Type
C7C-46139 Radio Receiver to determine if
repairs or re-alignment are necessary since
the majority of circuit element failures or
any misalignment will reduce the sensitivity
of the equipment. The data referred to above
will, therefore, also serve to show the efficacy
of repairs or realignment.

11.2 The selectivity of a radio receiving
equipment is that characteristic which

11

determines the extent to which it is capable
of differentiating between the desired signal
and disturbances of other frequencies. The
OVERALL SELECTIVITY curves of Plate
2, are representative of the overall selectivity
characteristics of the equipment for the three
degress of selectivity, that is made possible
by suitable adjustment of the SELECTIV-
ITY control of the CZC-4613%9 Radio Re-
ceiver. QOver the frequency ranges covered
by the Model RBO Radio Receiving Equip-
ment, the OVERALL SELECTIVITY, for
any adjustment of the SELECTIVITY
control, will be essentially the SELECTIV-
ITY characteristics of the intermediate fre-
quency amplifier. For signal frequencies be-
low 1000 kilocyeles, the OVERALL SELEC-
TIVITY characteristics for the BROAD and
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MEDIUM adjustments of the SELECTIV-
ITY control will be somewhat sharper than
shown by the corresponding curves in Plate
2, due to “side band cutting” by the tuned
circuits of the r-f amplifier preceding the
first detector.

11.3 The image attenuation is the degree

to which a superhetrodyne type of
radio receiving equipment ig capable of re-
jecting signals off resonance which, in com-
bination with the fundamentsal or any har-
monic of the conversion oscillator, produce
intermediate frequencies which are amplified
by the intermediate frequency amplifier and
result in spurious responses. The IMAGE
ATTENUATION vs. DESIRED SIGNAL
FREQUENCY curves of Plate 3, show the
extent to which the Model RBO Radio Re-
ceiving Equipment iIs capable of rejecting
image responses. The curves of Plate 8, are
representative of the extent to which pri-
mary image freguencies are attenuated by
the preselector tuned circuits of the Type
CZ(C-46139 Radio Receiver. The primary
image frequency is equal to the desired signal
frequency plus two times the intermediate
frequency. The attenuation of the primary
image, corresponding to any desired signal
frequency, as derived from the curves of
Plate 3, is predicated on the ratio between
the r-f inputs, at the desired signal and pri-
mary image frequencies, fo produce a con-
stant output as measured with the receiver
tuned for resonance with the desired signal
frequency.

11.4 The intermediate frequency rejection
offered by the Type CZC-46139 Radio
Receiver is better than 75.0 decibels. This

12

expression is the ability of the Model RBO
Radio Receiving Equipment to reject signals
at the frequency to which the intermediate
frequency amplifier is resonated.

11.5 The AV.C,, OVERALI, FIDELITY,
and A.F. AMPLIFIER FIDELITY
characteristics shown on Plates 4, 5, and 6
are necessary when particular performance
checks are desired, but are of secondary im-
portance in most cases in the determination
of the necessity for repairs or realignment.

11.6 The maximum undistorted power out-
put, as measured at 400 cycles across a
load impedance of 60 ochms connected to ter-
minals E-1035, is approximately 2 watts. Due
to the inverse feed-back featurs associated
with the audio amplifier system of the Type .
CZC-46139 Radio Receiver, the voltage ap--
pearing across terminals E-105 remains con-
stant, within a total tolerance of 2 decibels,
ag the load impedance ig varied from 60 to
600 ohms. A maximum undistorted power
output of approximately 2 watts may alsc be
obtained across terminals E-104 and E-103
when connected to load impedances of 600
and 5000 chms, respectively, providing that
at no time more than one set of output ter-
minals E-108, E-104, or E-105 are used.

11.7 The high frequency oscillator radia-

tion, as measured at the r-f input ter-
minals of the Type CZC.46139 Radio Re-
ceiver, is less than 100 miecro-microwatts at
any frequency covered by the Model RBO
Radio Receiving Equipment. This character-
istic will permit “safe” operation of the.
equipment on Naval vessels,
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12.

12.1 GEﬁERAL

1211 Adequate test equipment for mainte-
nance of Model RBO Radio Receiving
Equipment should include the following
items:
(1) A Model LP Radio Frequency
Standard Signal Generator, or
equivalent.

An audio output meter, General Ra-
dioc Company Type 5234, or equiv-
alent.

A Medel OE Analyzer, or equiv-
alent, for resistance measurements,
testing vacuum tubes and measuring
a-¢ and d-¢ potentials and currents
in the ecircuits with whieh the tube
under test is associated. The Per-
formance and Test Data of Sections
11 and 18 may be determined with
equipment as listed above.

(2)

(3)

12.12 In making any tests or adjust-
ments, it is essential that the oper-
ator consider the influence that any.one ecir-
cuit element may have upon other associated
circuits. The Test Data of Section 13 will be
particularly helpful in determining extent of
such influences and the necessity for making
further replacement after a fault in one par-
ticular circuit element has been located and
repaired. :

12.13 Any repairs in the Model RBO Radio
Receiving Equipment which necessi-
tate resoldering of joints should be made with
care. The new joint should be such that the
pleces to be soldered are firmly connected
mechanically hefore solder is applied.

12.2 TUBE REPLACEMENT

12.21 ALL TUBES SUPPLIED WITH

THE EQUIPMENT OR AS SPARES
ON THE EQUIPMENT CONTRACT
SHALL BE USED IN THE EQUIPMENT
PRIOR TO EMPLOYMENT OF TUBES
FROM GENERATL STOCK.

12.22 Failure of 2 vacuum tube in the Re-
ceiver may reduce the sensitivity of
the equipment to radio signals, produce in-
termittent operation or cause the equipment
to be completely inoperative. In such cases
all tubes should be checked ejther in an an-
alyzer, or similar tube testing equipment, or
by replacement with tubes of proven quality.
When any tube is tested it should be tapped
or jarred to make sure it has no internalloose
connections or intermittent short-circuits,

12.23 When tube replacements become nec-
essary, substitution of new tubes may

alter alignment of r-f or i-f amplifier circuits

1%

MAINTENANCE-FAILURES AND REMEDIES

mnmasmuch as the replacement tubes may not
be identical with those originally employed.
The mnecessity for realignment as well as
?11'gninent procedure are discussed in Sec-
ion 14,

12.3 FAILURE OF THE RADI0 RECEIVER

12.31 1In case of breakdown or failure of ~

the Type CZC-46139 Radio Receiver,
the fault must first be localized in one portion
of the circuit. This can be accomplished by
observation of some peculiar action of one of
the controls or by checking ithe Receiver
against Test Data tabulated in Section 13.
Reference to Figures 1 to 9, inclusive, will
show the location of any component part of
the Receiver. Functions and ‘ratings of
component parts are given in-Parts List,
Section 15.

12.32 It must be remembered that the Test

Data of Section 13 will not positively
locate certain faults. For instance, an open-
circuited by-pass capacitor will not appear in
point to point resistance tests and may intro-
duce regeneration or oscillation in certain
circuits which effect the stage gain of other
circuits. Similarly, a short cireuit occurring
in a low resistance induetor will not appear
in point to point resistance tests and if the
short appears in an R.F. ¢oil, a false indica-
’cionltof the necessity for realignment may
result.

12.33 By-pass or filter capacitors, which

develop poor internal connecticns or
which become open-circuited, will cause de-
creased sensitivity and/or poor stability. The
defective unit can generally be located by
temporarily connecting a good capacitor in
parallel with each capacitor that is under
suspicion.

12.24 Failures of any by-pass or filter ca-

pacitor may seriously overioad re-
gistors of associated circuits. Overloads of
sufficient magnitude to permanently damage
a registor will cause the painted surface of
the resistor to be scorched, making the defec-
tive unit easy to locate by visual inspection.

12.35 Open, — or ghort-circuited resistors
can be definitely located by testing
the resistance of each individual resistor. The
Schematic diagram, Figure 9, should be con-
sulted to make sure that any particular re-
sistor under test is not connected in parallel
with some other circuit element which might
produce misleading measurements.

12.36 Loose connections, causing intermit-
tent or noisy operation, and which
cannot be found by point to point registance
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tests, can usually be located by individually
testing each circuit element, or by tapping or

-shaking the component, under suspicion,
. when the Receiver is adjusted for normal op-

eration. .

12.37 The primary fuse F-101 will “blow”

when the primary circuit, of trans--
former T-114, is subj ected to a sustained. pri- -
mary current in excess of approxxmately two.
amperes.

13. TEST DATA

13.1 The TUBE SOCKET VOLTAGES

AND CATHODE CURRENTS, Table
1 must not be considered as a list of the ac-
tual operational voltages and currents in the
cirecuits of the Type CZC-46139 Radic Re-
ceiver. The resistance of the measuring in-
struments, together with capacitive and re-

sistive loading effects, will disturb many of .

the circuits to such an extent that they be-
come inoperative, thus altering normal voit-
age and current distribution.

13.2 The only currents listed in Table 1 are

those in the various cathode circuits.
This listing iz a desirable simplification, inas-
much as measurements of cathode current
constitutes a definite check on all cireuits di-
rectly associated with the vacuum tube in
question.

13.3 The POINT TO POINT RESISTANCE
Table 2 shows average resistance val-
ues in the Type CZC-46189 Radio Receiver
with speakers disconnected from terminal
panels E-103, E-104, E-105 and headphones
removed from PHONE(8) jack J-101. The
vacuum tubes need not be removed from their
sockets. In using Table 2, the statements of
Par. 12.32 must be given consideration.

13.4 All measurements in Table 1 are made

with the Receiver connected for nor-
mal operation a 115 volt, 60 cyele, single
phase a-¢ power source. The VOLUME con-
trol should be adjusted for full clockwise ro-
tation and the FIDELITY control for ap-
proximately mid rotation.

20
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Table 1: TUBE SOCKET VOLTAGES AND CATHODE CURRENTS
T . Voltages Currents
erminal D.C. Volts D.LC. M.A.
V-101 Grid .0
Cathode 5 6.5
Screen 110
Suppressor 0
Plate 270
V-102 Grid 0
Cathode 0 8.0
. Plate 150
V-103 Grid #1 0
Cathode 3.2 11.5
Grid #3 0
Grid £5 0
Grids 32 & 4 110
Plate : 270
V-104 Grid 0
Cathode 4.8 6.7
Sereen 100
Suppressor 0
Plate 270
V-105 Grid it
Cathode 5.0 7.0
Screen 100
Suppressor 0
Plate 270
V-106 Cathode 0
Plate 31 0
Plate £2 0
V-107 Grid 0
Cathode 3.0 1.6
Plate 7 100
V-108 Grid 0
Cathode 2.6 1.8
Screen 65
Suppressor 0
Plate 70
v.108 Grid 0
Cathode ’ 20 . 29
Screen 270
Plate 260
V-110 Grid 0
Cathode 0 1.4
Target 270
Plate 100
V-111 Cathode 290 31
Plate #1 255 A.C.
Plate #2 255 A.C,
V-112 Cathode 290 42
Plate #1 255 A.C.
Plate #2 255 A.C.
# Measured on 500 Volt Scale
Voltage measurements made with = D.C. Voltmeter, 20,000 ohms per volt. All voltage measurements made

between socket terminals and Receiver chassis.
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Table 2: POINT T0O POINT RESISTANCES
(Terminal to Chassis)

Variable Reststance
Terminal (Ohms)
Symbol Setting Plus or Minus 10%
V-101 Grid NONE 1.65 Meg.
Cathode NONE 680
Sereen . NONE Infinite
Suppressor NONE 0
Plate NONE Infinite
Vv-102 Grid NONE .047 Meg.
Cathode 8-102 BC 12
Czthode S-102 SW-1 .17
Cathode 5-102 SW-2 J167
Plate NONE Infinite
V-103 Grid 21 NONE 20,000
Cathode NONE 270
Grid %3 NONE 1.65 Meg.
Grid #5 NONE 0
Grids 42 & 4 NONE Infinite
Plate NONE Infinite
V-104 Grid 8-101 SHARP 1.4 Meg.
Grid S-101 MED 1.4 Meg.
Grid S5-101 BRD 1.4 Meg,
Grid S-101 PHONO 1.4 Meg.
Cathode NONE 680
Sereen NONE Infinite
Suppressor NONE 0
Plate NONE Infinite
V-105 Grid S-101 SHARP 5
Grid S-101 MED 15
Grid 3-101 BRD 52
Grid S-101 PHONO 52
Cathode NONE 680
Sereen NONE Tufinite
Suppressor NONE 0
Plate NONE Infinite
V-106 Cathode NONE 0
Plate #1 NONE 2 Meg
Plate £2 NONE 2 Meg
V-107 Grid R-146 MIN ]
Grid R-148 MAX .16 Meg.
S-101 SHARP
Grid R-146 MAX .16 Meg.
S-101 MED
Grid R-146 MAX .16 Meg.
g-101 ERD
Grid S-146 MAX ) .16 Meg.
Grid ‘ 5-101 ' PHONO .5 Meg.
V-107 Cathode NONE 2,400
Plate NONE Infinite
V-108 Grid NON® .47 Meg.
Cathode NONE 1,500
Sereen NONE Infinite
Suppressor NONE 0
Plate NONE Infinite

22
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Table 2: POINT TO POINT RESISTANCES {(Continued)
(Terminal to Chassis)
Variable Resistance
Terminal (Ohms)
Symbol Setting Plus or Minus 10%
V-109 Grid NONE 1 Meg.
Cathede NONE 680
Screen NONE Infinite
Plate NONE Infinite
V-110 Grid R-148 MAX -9 Meg.
Grid \ R-148 MIN .22 Meg,
Cathode ' NONE 0 :
Target NONE Infinite
Plate NONE Infinite
V-111 Cgzthode NONE Infinite
Plate #1 NONE 35
Plate £2 NONE 25
V-112 Cathode NONE Infinite
Plate #1 NONE 85
Plate %2 NONE 85

18.5 Stace GAIN MEASUREMENTS

13.51 The sensitivity measurements, listed
below, are made under the following
conditions:

(1) The Model RBO Radio Receiving
Equipment is set up in accordance
with Par. 14.18. The Standard Sig-
nal Generator is connected in ac-
cordance with Par. 14.23, except
that the high potential output lead
is connected to the contrel grid of
the tubes specified in Table 3.

Adjust the Standard Signal Gen-
erator for a test signal frequency of
455 kilocyeles, modulated 30% at
400 cycles.

The VOLUME control of the Re-

(2)

(3)

ceiver is fully advanced, the FI-

DELITY control set approximately

mid position and the SELECTIV-
© ITY control on SHARP position.

Table 3 ag a tabulation of the min-
imum allowable I.F. sensitivity
(maximum signal input) for 10
milliwatts as measured at the
PHONE (8) jack with the General
Radio Type 583A outpuf meter.

(4)

Table 3

IF, Sensitivity
Microvolts

120 uv =+ 20uv
1500 uv £ 300 uv
60000 uv == 5000 uv

Terminal

V-103 Grid
V-104 Grid
V-105 Grid

14. ALIGNMENT DATA

14.1 GENERAL

Should realignment of the Type CZC-
46139 Radio Receiver become neces-
sary, the following alignment data should be
carefully studied before making any ecircuit
. adjustments. It is important that the oper-
- ator understand the functions of each eircuit
element so that correct alignment may be
obtained quickly and accurately. The align-
ment data of this section is, therefore, sup-
plemented by Section 8, Construction, and
Section 9, Cireuit Description.

14.11

23

14.12 Performance Data and Test Data,
presented in Sectiong 11 and 18, will
be particularly helpful in determining the ne-
cessity for making any specific adjustments,
The operator is cauntioned against making
any adjustments indiscriminately and he
should not realign any circuit unless tests
definitely indicate realignment Is necessary.

14.13 Al alignment and calibration tests,

measurements, etc., may be made
with the Model LP Standard Signal Gener-
ator, or similar equipment, and an output
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meter, General Radio Type 583A, or equiv-
alent. All tests are made with the Standard
Signal Generator adjusted to provide a test
signal having 400 cycle 80% meodulation, un-
less otherwise speciiied.

- 14,14 Before proceeding with the align-

ment of any circuit of the Type CZC-
46189 Radio Recelver, other than adjustment
of trimmer capacitors associated with the
secondary windings of the antenna coupling
transformers, then the Receiver chassis must
he taken out of its cabinet; the bottom cover
plate of the chassis; top cover plate of the
shielded compartment (Fig. 8), containing
the antenna coupling transformers; and the
bottom cover plate of the shielded compart-
ment containing the H.F. oscillator and R.F.
transformers, (Fig. 7) must be removed.
Removal of the latter cover plaies provide
access to the capacitive and inductive trim-
ming components.

14.15 The Type CZ(C-46139 Radio Receiver

must be connected to 115 volt, 80
eyele, single phase, A.C. power source: the
power switch S-103 to ON; SELECTIVITY
control knob, E-120, to SHARP; FIDELITY
control knob E-116 to approximate mid po-
sition, and, VOLUME control knob E-117 to
full clockwise rotation. An output meter,
General Radio Type B83A, or equivalent,
should be connected either to the PHONE (S)
output jack J-101, or to speaker terminals
E-105, and adjusted for 600 ohm impedance.

14.16 The compilete alignment of the Radio
Receiver may be divided into four
steps:

(1) Intermediate frequency amplifier
alignment.’ R i
(2) Highfrequency oscillator aligrment.
(8) Radio frequency amplifier align-

ment.
{4) Trimming of antenna input eircuit.

NOTE: THE CIRCUITS MUST BE
CHECKED IN THE ABOVE
ORDER WHEN COMPLETE
ALIGNMENT IS NECESSARY.

14.2 1. . AMPLIFIER ALIGNMENT

14.21 The intermediate frequency of the
CZC-46139 Radio Receiver "is 455
kilocycles, plus or minus one kilocycle.

14.22 Tuning adjustments are provided

in each LF. transformer. These ad-
justments consist of adjustable iron cores
and are designated by symbol numbers E-130
to E-134, inclusive, as indicated on schematic
diagram, Figure 9.

14.23 The high potential lead of the Model

be connected to the control grid (terminal
No.5) of the first detector tube V-103 and the
ground potential lead to any metal part mak-
ing direct eonnection to the chagsis.

14.24 The freqency of the Standard Signal

Generator should be carefully ad-
justed to 455 kilocycles and the signal input
to first detector tube V-103 adjusted to pro-

vide a reading on the output meter. The IL.F.

tuning adjustments, listed in Paragraph

14.22, should be carefully adjusted to give a

maximum reading on the output meter. The

order in which the adjustments are made is
unimportant.

NOTE: IT IS ESSENTIAL THAT THE
INPUT SIGNAIL, FROM THE
STANDARD SIGNAL GENER-
ATOR, BE KEPT BELOW THE.
THRESHOLD OF OPERATION
OF THE AUTOMATIC VOLUME
CONTROL. EXCESSIVE SIGNAL
INPUTS WHICH WILL CAUSE
OVERLOAD OF EITHER THE
SECOND DETECTOR OR AUDIO
CIRCUITS SHOULD ALSO BE
AVOIDED.

14.25 The performance of the Type CZC-

46139 Radio Receiver, from the con-
trol grid of the first detector to the cutput
load, can be checked against the stage gain
data in Table 3, Section 13, after alignment
has been completed. Similarly, the selectivity
may be checked against the curves of Plate 2,
Section 11.

14,3 Hicx FREQUENCY OSCILLATOR
ALIGNMENT

14.31 Realignment of the H.F. oscillator
: circuits. for any frequency band is
usually necessary if the resonant frequency
of the Receiver, ag indicated by the tuning
dial reading, is in error with respect to the

-actual resonant fr_equency by more than

= 1.0 percent.

WARNING: READJUSTMENT OF THR
H.F. OSCILLATOR CIRCUIT
TRIMMERS SHOULD NOT
BE ATTEMPTED UNTIL
AFTER THE NEED FOR
SUCH READJUSTMENTS
HAS BEEN POSITIVELY
ESTABLISHED BY TESTS
COVERED IN SECTION 13. -

14.32 To check the operation of the R.F.

amplifier and H.F. oscillator circuifs, .
the Model LP Standard Signal Generator, or
equivalent, should be connected to the an-
tenna input jack J-103, using a 400 ohm non-
inductive resistor as a dummy antenna. The-
VOLUME control may be retarded somewhat
if desired, as background noise may be ex-

LP Standard Signal Generator should . cessive when the control is fully advanced. :
04 ‘
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14.33 If error in ealibration is found, check
the dial pointer to make certain that
it has not been pushed out of position. This
may be checked by turning the main tuning
control kmob E-118 until pointer N-106 is at
the extreme left position of its travel. At
this point the pointer should line up with the
vertical lines on the end of the dial scales.

. 14834 The following general procedure

should be employed in the alignment
gf I(-iIF oscillator cirecuits of any frequency
and.

(1) General.

If, when the Receiver is resonated,
at the high frequency end of the
band, with a test signal frequency,
the dial pointer appears above the
dial scale marking for this test fre-
quency, then adjustment is made by
tuning the oscillator trimmer capac-
itor, associated with that band, in a
clockwise direction to increase its
capacity; conversely, if the Re-
ceiver resonants at a lower fre-
quency, as indicated by the mark-
ings on the dial, correction is made
by turning trimmer counterclock-
wise.

(2) Broadeast-B.C. position of BAND
SELECTOR switch.

(A) Set Signal Generator to 1500
kilocycies.

{B) Set Receiver dial pointer to
1500,

(C) Adjust trimmer C-145 until
maximum output is obtained.

(D) BSet Signal Generator to 600
kiloceyeles.

(E) g(e)et Receiver dial pointer to
600,

(F) Adjust padder C-148 for max-
imum output.

(&) Set Signal! Generator to 900
kilocycles.

(H) Set Receiver dial pointer to
900.

(I) Adjust iron core E-127 for
maximum output.

{(J) Repeat operations A to I, in-
clusive, until the pointer lines
up with the dial markings at
all three points on this band.

(3) Shortwave Band I.SW 1 position of
BAND SELECTOR switch.

(A) Set Signal Generator to 9.0
megacycles. '

(B) Set Receiver dial pointer to
9.0. :

2b

(@)

(C) Adjust trimmer capacitor
C-146 for maximum output.

(D) Set Signal Generator to 5.8
megacycles.

(E) 5Set Receiver dial pointer fo
8.

(F) Adjust iron core E-128 for
maximum output.

(&) Repeat A to F, inclusive, until
the dial markings correspond
to these two frequencies with-
out further adjustment.

Shortwave Band II-SW 2 position
on BAND SELECTOR switch.

(A) Set Signal Generator to 15
megacycles.

(B) Set Receiver dial pointer to
15.

(Cy Adjust C-147 until maximum
output is obtained,

{D) Set Signal Generator to 9.3

. megacycles.,

(E} Set Receiver dial pointer to
9.3,

(F) Adjust E-129 for maximum
output.

(&) Repeat A to F, inclusive, until
these two frequencies are res-

onated at the dial markings
for these frequencies.

144 R, F. AMPLIFIER ALIGNMENT

14.41

of R.F.

(1)

(2) .

The following general procedure
should be employed in the Alignment
and antenna stages.

General.

Standard Signal Generator is ad-
justed to provide a 30%, 400 cycle
modulated carrier, specified in (2),
(3} and (4); connecticn make to
the Receiver through J-103 using a
400 ohm, non-inductive resistance
a8 a dummy antenna.

Broadeast Band (BC).

(A) BSet Signal Generator to 1500
kiloeyecles,

(B) Set Receiver dial pointer to
1500.

(C) Adjust C-149 and C-152 for
maximum output.

(I}) BSet Signal Generator to 600
kilocycles.

(E) .ge‘é Receiver dial pointer to
00,

(F') Adjust E-121 and E-124 for
maximum cutput.
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(3)

(4)

(G)

(A)
(B)
(C)
(D)
(E)
(F)

(&)

Repeat A to C, inclugive, for
final adjustment.

"Shortwave Band 1 (SW1).

Set Signal Generator to 9.0
megacycles.

S%t Receiver dial poinfer to
9.0. :

Adjust C-150 and C-153 for
maximum output.

Set Signal Generator to 5.8
megacycles,

Set Receiver dial pointer to
5.8.

Adjust E-122 and E-125 for
maximum output.

Repeat A to C, inclusive, for
final adjustment.

Shortwave Band II (SW2).

(A)

Set Signal Generator o 15
megacycles.

26

(B)
(€)
(D)
(E)
(F)
()

14.5

fgt Receiver dial pointer to

Adjust C-151 and C-154 for
maximum output.

Set SBignal Generator to 9.3
megacycles.

Set Receiver dial pointer to

1938,

Adjust E-123 and E-126 for
maximum output. .

Rebeat A to C, inclusive, for
final adjustment.

ANTENNA ALIGNMENT

Final antenna alignment should ‘be made
after instzllation, by adjusting trimmers
C-149, C-15¢ and C-151, for the B.C., SW-1
and SW-2 bands respectively, for opiimum
performance with the specific antenna em-

ploved.
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15. PARTS LISTS

15.1 TABLE I

LIST OF MAJOR UNITS
FOR MODEL RBO RADIO RECEIVING EQUIPMENT -

Symbol Navy Type L ) Assembly Drawing
Group Designation Name of Major Unit Number
101-199 1 CZC-46139 RADIO RECEIVER

INENAIN0 DNIATEORY 01av Y Oad a0




15.2 TABLE 11
PARTS LIST BY SYMBOL DESIGNATIONS
FOR MODEL RBO RADIO RECEIVING EQUIPMENT
Navy Type : Special Contractor’
Sg:;:)()l TruNcTION DEsCRIPTION Number Navy gra‘Vlng MFR. MF.R. Toleraﬂce Rating |Drawing anf’j
g. o or Spec. Desig. X .
or Modifieation |Part Number
CAPACITORS
*(0-101 ' { Input Filter Capacitor, paper, 4mfd, 600 volts DC | -481080 REA4A8A 2238 | "9 149571A 5070
working.
(1102 Output Filter Same as C-101 -481080
*(0.103 Inpuf Filter Same as C-101 -481080
(1104 Output Filter Same as C-101 -481080
+(_105 V.107 Cathode Bypass Capacitor, electrolytic, 25 Mfd. $-50%, RE 13A 549A 9 {5088 5088
—10%, 25 Volts DC working.
*(1.106 - Capacitor, paper, 0.1/0.1 Mfd. cach sce- | -48703-A10 RE 48A 138D 9 | 7673 BOGO
C-1064A | V-102 Healer Bypass tion 600 Volts DC working, Hermet-
C-106B | V-102 Plate Bypass ically sealed.
*C-107 Same as C-106 -48703-A10
C-107A | V-108 Cathode Bypass
C-107RB | V-103 Screen Bypass :
*(108 - Capacitor, paper, 0.1/0.1 Mfd. each sec- | -48712-B10 RE 48A 1201 9 7574 5089
" . tion 600 Volts DC working., Hermet-
01\3 (C.108A | V-108 Plate Bypass ically sealed.
C-108B { V-108 Screen Bypass . .
*(1.109 Capacitor, paper, 0.1/0,1/0.1 Mfd. each | -48713-B1i0 RE 48A 129F 9 17569 5066
C-109A | V-101 Cathode Bypass section 600 Volts DC working, Her-
C-109B | V-101 Plate Bypass metically sealed.
C-109C | V-101 Sereen Bypass
*(G-110 Filter Tuning Capacitor, paper, 0.05 MEd. 600 Volts DC RE 13A 488C g | 7002 7002
working, Hermetically sealed.
*Oouq1t Capacitor, paper, 0.05/0.08 Mfd. each sec- | -48315-B10 RE 484 120F 9 (771 5067
C-111A | Line Bypass tion 600 Volts DC working, Hermet-
C-111B | Line Bypass ically scaled. Tor replacement use
Navy type—48313C.
*C-112 Same as C-111 -48315-B10
C-112ZA | V-103 Plate Filter
C-1128 | V-104 Grid Filter
*C-113 Same as C-111 -48316-B10
€-113A | V-104 Cathode bypass
C-113B | V-104 Screen bypass
*(C-114 Same as C-111 -48316-B10
C-114A | AV.C. Line bypass
C-114B | V-104 Plate filler ]
*C-11b Same as C-111 -48315-B10
C-116A | V-105 Cathode bypass
C-116B | V-105 Sereen bypass
* Spare parts furnished. Refer to Table IV, .
#* In many cases the Navy Type Number listed is not the nctual item supplied; however, this type will effect a suitable replacement,
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15.2

TABLE 11 (Continued)

.PARTS LIST BY SYMBOL DESIGNATIONS

FOR MODEL RBO RADIO RECEIVING EQUIPMENT

mbol Navy Type . Special Contractor's
Sg esig. FUNCTION DESCRIPTION Number Na‘g ]S);::mg MEFR. %igf; Tolerance Rating {Drawing and
** or Modification |Part Number
CAPACITORS (Continued)
*C-116 Same as C-111 -48315-B10
C-116A | V-110 Grid bypass
C-116B | V-106 Plate filter
*C-117 | V-106 to V-107 Coupling Capacitor, paper, 0.02 Mfd. 600 Volts DC { -48597-A10 RE 48A 129F 9 [7570 5066
working, Hermetically sealed.
*(1-118 | Fidelity Control Condenser Same as C-117 -48597-A10
*C-119 | V-107 to V-108 Coupling Capacitor, mica, 5000 MMF, -+109% 300 | -481037.10 RE 484 143F 4 |1WS 5079
Volts DC working. RT: 48A 1541
*C-120 [ 4- B bypass Same ag C-119 -481037-10
*C-121 | Diode filter bypass Capacitor, mica, 50 MMF, 4109, 600 | -48895-B10 RE.48A 148C 4 ibWLS 5076
' Volts DC working, Low loss case, RE 48A 154F
*(-122 Diode filter bypass Same as C-121 -48895-B10
*(-123 | Ant to V-101 Coupling Capacitor, mica, 250 MMF +109%, 500 | -48680-B10 RE 48A 154F 4 |BWLS 6077
Volts DC working. Low loss case. RE 48A 148C
*C-124 | V-101 Plate eoupling Same as C-123 -48690-B10
*(C-126 | V-103 Grid coupling Same as C-123 -48690-B10
*C.126 | Audio Compensating network Capacitor, mica, 100 MMF =+10%, 500 | -48674-B10 RE 48A 1480 4 [5WLS 5078
. : Volts DC working., Low loss case. RT 48A 15410
*C-127 V-108 to V-109 Coupling Same as C-119 -481037-10
*(-128 V-102 Heater bypass Same as C-119 ~481037-10
*C-129 * | V-103 B 4 bypass Same as C-119 -481037-10
*(C-130 V-102 B + bypass Same as C-119 -481037-10
*C-181 | Oscillator coupling Capacitor, Silver mica, 50 MMT' +2.5%, | -48895-D214 RE 48A 1p4F 4 [BR 5080
BOO Volts DC working, RE 484 148C
*C.182 Oscillator grid Coupling Same as C-181 -48895-T1214
*C-183 [ T-112 Primary tuning Capacitor, Silver mica, 100 MMF +2.5%, | -48674-D214 RE 484 154TF 4 |BR 5081
600 Volts DC working, RE 48A 148C
*C-134 | Antenna tuning padder Capacitor, Silver mica, 176 MMF +2.5%, 4 iBR 65082
50O Volts DG working,
*(C-185 R.F, tuning padder Same as C-134
*(C-136 Oscillator tuning padder Same as C-134
*C-187  { T-110 Primary tuning Capacitor, Silver mica, 225 MMF -+2.59%, 4 |BR 5083
500 Volts DC working,
*C-138 | T-110 Secondary tuning Capacitor, Silver mica, 260 MMF +2.5%, | -48690-D214 RE 48A 154TF 4 |5R 5084
: 500 Volts DC working., RE 48A 148C
*C-139 T.111 Primary tuning Same as C-138 -48690-D23%
*(C-140 T-111 SBecondary tuning SBame ag C-138 -48690-D214
*C.141 T-107 Padder fixed Capacitor, Silver miea, 350 MMP +259%, 4 [2R 6085

600 Volts DC working.

* Spare parts furnished. Refer to Table IV.

** In many cases the Navy Type Number listed is not the actual jtem supplied; however, this type will effect a suitable replacement.

t




Navy Type _— . Special Contractor’s
ngPOI TFunerion DESCRIPTION Number Nm;);]é;::vmg MFR. i\)&ers‘i Tolerance Rating} Prawing and
esig. o ’ ) or Modification [Part Number
CAPACITORS {(Continued)
*(-142 | T-108 Padder Capacitor, Silver mica, 8000 MMF | _481036-D21% | RE 48A 154F 4 |1R 5086
+2.5%, 600 Volts DC working. RE 484 143F
*(-143 T-109 Padder Capacitor, Silver- mica, 4000 MM | _48925.p21s RE 48A 154F 4 1R 5087
+2,6%, 300 Volts DC working. RIC 48A 143F
C-144 Capacitor, variable air, 2 gang. Mini- 20 | 80063 5101
C-144A | R.F. tuning mum capacity 14 MMTF, Max, capacity
C-144B | Oscillator tuning 390 MMF, 25 plates each section curve
“C”, 0.015 inches min. spacing.
*(Co14b T-167 trimmer Capacitor, variable air, Minimum capac- 28 |5072 EGT2
ity 3 MMP, Max. capacity 26 MMF.
*(3-148 P-108 trimmer Capacitor, variable air, Minimum ecapac- 23 5073 5073
ity 4 MMP, Max. capacity 50 MMF,
*C-147 T-109 trimmer Same as C-146
*(3-148 | T-107 variable padder Capacitor, variable air. Minimum capac- 23 |6074 5074
- . - ity 6 MMF, Max. capacity 76 MMF,
< | *C-149 T-141 trimmer Capacitor, Var. mica, Min. capacity 1 26 |T-6616 G093
MMF, Max, capacity 12 MMIF. Com-
pression type.
*(3-150 T-102 trimmer Capacitor, variable mica, Minimum ea- 26 [18F-47 BO71
pacity 4 MM, Max, capacity 60 MMFE,
Compression type.
*C-151 T-108 trimmer Same ag C-150
*(C.152 T-104 trimmer Same as C-149
*(C-163 T-105 trimmer Same ag C-150
*(C-164 T-106 trimmer Same as C-150
*(L156 | V-107 Plate fier Same as C-109 -48718-B10 )
C-156 Antenna tuning Capacitor, variable air. min. capacity 14 20 |80062 5100
MMF, Max. capacity 390 MMEF 25
plates, eurve “C”, 0,016 min, spacing,
MIBCELLANEOQUS ELECTRICAL PARTS
E-101 | V-101 Grid cap 14" Grid cap for octal tubes 17 |Type8 6046
E-102 Phono input terminals Phono input two terminal strip marked 11 [6001 6001
PHONO and GND, Terminals have
captive serews,
E-108 Speaker output term. 5000 ohm | Speaker output two terminal strip 11 | 6003 6003
marked 5000 ohm SPKR. Terminals
have captive screws,
* fBpare parts furnished. Refer to Table IV,
** In many cases the Navy Type Number listed is not the actual item supplied; however, this type will effect a suitable replacement,

15.2

TABLE II (Continued)

PARTS LIST BY SYMBOL DESIGNATIONS
FOR MODEL RBO RADIO RECEIVING EQUIPMENT

— e
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A 15.2 TABLE II {Continued)
PARTS LIST BY SYMBOL DESIGNATIONS
FOR MODEL RBO RADIO RECEIVING EQUIPMENT

Navy Type . Special Contractor’
b Navy Drawin g pecia or's
Sg:;igo.l FuNcrioN DescrpTioN Nu;r;ber ?;S? e:] ¢ |MFR. g?;lé Toleranc‘e Rating | Drawing and
or Modification |Part Number
MISCELLANEOUS ELECTRICAL PARTS (Continued)
B-104 Speaker output term. 600 ohm | Speaker output two terminal strip 11 56004 6004
: marked 600 ohm SPKR. Terminals
have captive screws.
E-106 Line term. 60 ohm Output two terminal strip marked 60 11 | 6005 &006
obhm LINE. Terminals have captive
SCrews,
E-106 AC power receptacle Two pole plug set in drawn steel shell 2 |[$61-M-10 6006
. for below surface mounting,
E-107 SW II lamp socket Bayonet type socket 14 5174 5174
B-108 SW I lamp socket Bayonet type socket 14 (5173 5173
E-109 BG lamp socket Bayonet type socket 14 (5172 5i72
E-110 Phono lamp socket Bayonet type socket 14 {5171 B171
E-111 Dial lamp socket Bayonet type socket 14 {5041 5041
E-112 Dial lamp socket Same as E-111
E-113 V-10 grid lead insul, Porcelain lead through bushing 12 [g44 5036
Code word
“STUMP”
E-114 L-101 support insul, Same as E-113
.B-115 I.-101 support insul. Same ag E-113
E-116 Treble eontrol knob 13" Black bakelite knobh. 27 1421027-502 5119
E-117 Volume control knob Same as E-116
BE-118 Main tuning knob 214" Black bakelite knoh, 2% | 414778-603 5120
E-119 Wave Change knob Same as [-116
E-120 Selectivity knob Same as BE-116
B-121 T-101 Sec. Inductanee Trimmer | Compressed powdered-iron core eoil in- 22 | 5103 E108
] ductance trimmer,
E-122 | T-102 See. Inductance Trimmer | Compressed powdered-iron core coil in- 28 | 8-272 5102
. ductance trimmer,
E-123 T-103 Sec. Inductance Trimmer | Same as E-122
E-124 | T-104 See. Inductance Trimmer | Same ag E-121
E-125 T-105 Sec. Inductance Trimmer | Same as E-122
E-126 T-108 Sec. Inductance Trimmer | Same as B-122
E-127 T-107 See. Inductance Trimmer | Same as E-121
E-128 T-108 Sec. Induetance Trimmer | Same as E-122
E-129 T-109 See. Inductance Trimmer | Same asg B-122 '
B-130 T-110 Pri. Inductance Trimmer | Same as BE-121
E-131 T-110 Seec. Inductance Trimmer | Same as B-121

* Spare parts furnished. Refer to Table IV,

#% In many cases the Navy Type Number listed is not the actual item supplied; however, this type will effect a suitable replacement.



ég

i5.2

TABLE 1I (Continued)

, PARTS LIST BY SYMBOL DESIGNATIONS
FOR MODEL RBO RADIO RECEIVING EQUIPMENT

Symbol Navy Type N . ; Special Contractor’s
If; ; FUNCTION DESCRIPTION Number a\;}; g;::;vmg MPR, i\){el"s]R ' | Toleranee Rating | Drawing and
g : o ’ g or Modifieation |[Part Number
_ ‘ MISCELLANEQUS ELECTRICAL PARTS {(Continued)
E-132 T-111 Pri. Inductance Trimmer | Same as E-121
E-133 T-111 Sec. Inductance Trimmer | Same as F-121
E-134 T-112 Pri, Inductance Trimmer | Same as E-121
FUSES
101 AC line fuse Fuse, 2 Amps, up to 250 V., cartridge 13 H1042(3AQ) 111
type, 134" long, ferrules 14" diameter,
- HARDWARE
H-101 | Plug button for T-101 Trimmer | %" Plug button 21 | 5038 6038
H-102 {Plug button for T-102 Trimmer | Same as H-101
H-103 Plug button for T-103 Trimmer | Same as H-101
H-104 | Not used
H-105 | Plug button for T-110 Shield %" Plug button 21 160637 5037
H-106 | Plug button for T-111 Shield Same as H-1056
H-107 N-106 to C-144 coupling Insulated coupling for 3" shaft 21 | 6081 6081
H-108 C-144 to C-1566 coupling . Insulated coupling for 3" shaft 21 | 6081A 6081LA
H-109 0-101 to 0-102 coupling Insulated coupling for 4" shaft 21 {5106 5106
H-110 |Dial escutcheon Transparent Escutcheon 5 {5109 5109
H-111 Pull Handle Right Pull Handle 2 |511b 65115
H-112 Pull Handle Left Pull Handle 3 |b11b 5116
H-113 | Caplive thumb serews 8/32 Captive thumb screws 21 | b166 5166
H-114 | Panel thumb screws 16/32 thumb screws 21 | 5167 5167
H- 116 {Shock Mounting Rubber Shock Mounting 15 §200 PI 20 5170
INDICATING DEVICES
+1-101 SW II Indicator lamp Type 44—86.3V, .Z25A lamp 8 44 5110
*[-102 SW I Indicator lamp Same as 1-101
*1.103 B.C. Indicator lamp Same as 1-101
*1.104 Phono Indicator lamp Same ag 1-101
*1-106 Dial lighting lamp Same as [-101
*1-108 Disal lighting lamp Same ag 1-101
’ JACK AND RECEPTACLES
J-101 Phone Jack Jack, single, open circuit, short, for 2 16 | #501 5118
conductor plugs, with tip and sleeve
only.
J-102 I"use Holder Extractor type fuse holder 18 {31075 5112
J-108 Concentric Antenna Concentrie line jack for RF counections -49120 RA 49T 2151) b 7010

* Spare parts furnished. Refer to Tahble IV,
. %% In many cases the Navy Type Number listed is not the actual item supplied; however, this ty

pe will effect a suitable replacement,
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15.2 TABLE II (Continued)

PARTS LIST BY SYMBOL DESIGNATIONS
FOR MODEL RBO RADIO RECEIVING EQUIPMENT

Navy Type . Special Contractor’s
Symbol N D MFR.
gm_ ° TFuNeTION DESCRIPTION Number av;; Sll;z;zvmg MFR.| p esg_ Tolerance Rating | Drawing and
esig. *E ) ’ or Modification |Part Number
INDUGCTORS R.T', & AF.
L-101 V-101 Plate choke Radio Frequency choke, 2.6 M H,, 126 § -47122 17 | R-100 BO4T
MA.DC, distributed capacity 1IMMPF
50 ohms DC resistance. Pigtail ter-
. minals.
L-102 V-103 4+ B choke Same as L-101 -47122
1-108 V-102 4 B choke Same as L-101 -47122
I-104 V-102 heater filter BRI choke, 82 turns of #20 wire 21 | 5046 5046
L-105 Audio 4 B filter choke 32 H, 40MA choke +10% Test voltage 25 | T-46788 5048
1500 RMS 3900 T #34L, 450 OIIMS.
I-106 RE + B filter chole Same as L-105 95
NAMEPLATES, DIALS, CHARTS
N-101 | Type nameplate Etched stainless stecl type plate 7 |6092 6092
N-102 Model nameplate Ttched stainless steel Model plate 7 6083 6083
N-108 | Service nameplate Titched stainless steel Service plate 7 |6082 6082
N-104 Linear dial Etched linear scale 7 |b107A 5107A
N-105 | Dial Index plate Etched indicator index plate 7 |B107TB 51078
N-106 Dial main tuning Friction Drive dial pointer 3 {5107 5107
N-107 TFrequency dial Dial plate with Jucite calibration 3 {B108 5108
PLUGS
P-101 Antenna and ground plug Concentrie plug single circuit for RF | -49121-A RA 48F 216D 5 7009
connection -
P-102 Power input receptacle & plug | Receptacle, 2 pole 2 |61-Fi1 T006
MECHANICAL PARTS, SHAFTS
0-101 Band switch shaft Switch shafi & detent plate i8 |5196-A b5195:A
0-102 Band switch shaft extension Shaft extension 21 {7018 7018
0-103 | Selectivity switch shaft Switch shaft & detent plate 18 j5196-A 5196-A
RESISTORS
*R-101 T-111 secondary series Resistor, wire wound, 10 ohms, £10%, | -63678-10 RE 13A 372G 10 §BWi 5131
1 watt, phenolic insulated. Pigtail
type terminals.
*R-102 | T-111 secondary series Resistor, wire wound, 47 ohms, +10%, -63678-10 RE 13A 372G | 10 |BWik 5132
1%, watt, phenolic insulated. Pigtail
type terminals,
*R-103 T-110 secondary series Same as R-102 -63678-10

* Spare parts furnished. Refer to Table 1V.

** T many cases the Navy Type Number

listed is not the actual item supplied; however, this type will effect a suitable replacement,
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15.2 'PABLE II (Continued)

PARTS LIST BY SYMBOL DESIGNATIONS
FOR MODEL RBO RADIO RECEIVING EQUIPMENT

Navy Type s ; Special Contractor’s
Sym{ml Funeorion DESCRIPTION Number Na?; g;z;vmg MFR. II\)/,[ EIS‘;{;' Tolerance Rating | Drawing and
Desig. ** ' ) or Modifieation | Part Number
RESISTORS (Continued)
*R-104 T-110 secondary series Same as R-102 -63678-10
*R-105 V-103 Cathode bias Resistor, composition, 270 ohms, 5%, | -53356 RE13A 372G | 10 | BT 5133
1% watt, pigtail terminals
*R-106 | Phone pagd resistor Same as R-105 -63356 .
*R-107 Phone pad resistor Same as R-105 -63365
*R-108 Phone pad resistor Resistor, compeosition, 660 ohms, +5%, | 63366 RE 13A 372G 10 | BT% 5134
1% watt, pigiail terminals
#R-100 | V-101 Cathode bias Resistor, composition, 680 ohms, +5%, | -63356 RE13A 372G | 10 | BT% 5135
Y watt, pigtail terminals -
*R-110 . { V-104 Cathode bias Same as R-109 -63365
*R-111 | V-105 Cathode bias Same as R-109 -63355
*R-112 V-101 Plate filter Resistor, composition, 1000 ohms, +10%, | -63360 RE 134 372G 18 | BT 5136
’ % watt, pigtail terminals
*R-118 V-103 Plate filter Same as R-112 -63360
*R-114 | V-104 Plate filter Same as R-112 -£3360
#R.115 | V-1056 Plate filler Same as R-112 83360
*R-116 | V-108 Cathode bias Resistor, composition, 1600 ohms, +10%, | -63360 RE13A 372G | 10 | BT% 5137
1% watt, pigtail terminals,
*R-117 V-107 Cathede biag Resistor, composition, 2400 chms, =10%, | -63360 RE 134 872G 16 | BT 5138
1% watt, pigtail terminals.
*R-118 V-103 Grid #1 resistor Resistor, composition, 20,000 ohms, -63360 RE 13A 372G 10 | BT% 6189
+10%, % watf, pigtail terminals.
*R-119 T-113 to V-108 Feedback Resistor, composition, 10,000 ohms, ~(3360 RE 13A 372G | 10 | BT% 7008
+109%, % watt, pigtail terminals.
*R.120 V-106 diode filter Resigtor, composition, 27,000 ohms, -63360 RE 13A 372G | 10 | BT% 5140
+10%, % watt, pigtail terminals.
R-121 | Not used
*R-122 | V-102 Grid leak Resistor, composition, 47,000 ohms, ~63860 RE 13A 872G | 16 | BT% 5141
+10%, 14 watt, pigtail terminals. )
*R-123 | V-107 plate load Same as R-122 _63360
*R-124 | V-107 plate filter Same as R-122 -63360
*R-125 | V-108 plate filter Same as R-122 63360
*R-126 | V-101 screen filter Resistor, composition, 100,000 chms -63360 RE13A 372G | 10 | BTY% 5142
=109, ¥ watt, pigtail terminals.
¥R-127 | V-104 screen filter Same as R-128 -63360
+R-128 | V-105 screen filter Same as R-126 -63360
#R-129 | V-106 Diode load Resistor, composition, 189,060 ohms -63360 RE13A 372G | 10 | BT% 5148
+10%, % watt, pigtail terminals.

* Spare parts furnished. Refer to Table IV,

** In many cases the Navy Type Number listed iz not the actual item supplied; however, this type will effect a suitable replacement,
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15.2 TABLE II (Continued)
PARTS LIST BY SYMBOL DESIGNATIONS

FOR MODEL RBO RADIO RECEIVING EQUIPMENT

Composition, linear taper
Shaft 260 x.B00, screwdriver slot

Navy Type s Special Contractor's
Sym?ol FUNCTION DescripTioN Number Na‘g' lér:?mg MFR. 11;{;? ; Toleralr)nce Rating| Drawing and
Desig. ** pec. E: or Modification | Part Number
RESISTORS (Continued)
*R-130 | Audio compensation Resistor, composition, .22 Meg. +10%, | -63360 RE 13A 872G § 10 | BT% Fidd
3% watt, pigtail terminals,
*R-131 Audio compensation Same as R-130 . -63360
*R-132 | V-108 plate load Resistor, composition, .47 Meg. +10%, { -63360 RE 13A 372G | 10 {BT% 5145
16 watt, pigtail terminals,
*R-183 | V-109 to V-108 feedback Same as R-130 -63360
*R-184 | V-104 grid filter Same as R-130 -63360
*R-186 | V-101 grid filter Same as R-132 -63360
*R-136 V-103 grid filter Same as R-182 -63360
*R-137 | V-108 grid leak Resistor, composition, I Meg. +10%, | -63360 RE 13A 872G | 10 |BT% 5148
1% watt, pigtail terminals,
*R-188 | V-108 screen filter Same as R-132 ~B83360
*R-139 AV.C. filter Same as R-187 -63360
*R-140 Eye control limiting Same as R-130 ~ -63360
*R-141 V-109 grid leak Same as R-187 -63360 .
*R-142 [ V-110 indicator filter Resistor, composition, 2.2 Meg., +109, { -63360 RE 13A 872G { 10 [BT% 5147
1% watt, pigtail terminals.
*R-143 | V-102 plate filter Resistor, composition, 15,000 ohms £59, | -563426 RE 13A 372G | 16 | BT2 5148
2 watt, pigtail terminals,
*R-143 | V-102 plate filter Resistor, composition, 15,000 ohms -63474 RE 13A 3720 10 | BT2 5148
+10%, 2 watt, pigtail terminals
*R-144 | V-103 screen filter Resistor, composition, 18,000 ohms +5%, | -63426 RE13A 872¢¢ | 10 | BT2 5149
: 2 wait, pigtail terminals,
*R-145 | V-109 cathode bias Resistor, wire wound, 680 ohms, +5%, | -68705-6 10 |BW-2 8050
2 watts, phenolic insulated, pigtail
type terminals.
*R-146 | Volume control Potentiometer, .5 meg 209, 16 1 VC-11964 5120
Composition, semi-logarithmic
Clockwise taper, shaft .250x2.187
*R-147 | Treble econtrol Potentiometer, .25 meg £20% 10 | VC-11956 E180
Composition, semi-logarithmic '
Cloclwise taper, shaft .250x2.187
*R-148 | Tuning indicator control Potentiometer 1 meg +209, i VC-11953 5128

* Spare parts furnished. Refer to Table IV.

#* In many cases the Navy Type Number listed is not the actual item supplied; however, this type will effect a suitable replacement.
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15.2

TABLE 1L (Continued)

PARTS LIST BY SYMBOL DESIGNATIONS

FOR MODEL RBO RADIC RECEIVING EQUIPMENT

. Navy Type . . Speeial Contractor’s
Sg::;: FuNcTION DESCRIPTION Number Nm;),;ls);zézvmg MI'R. g‘{;z Tolerance Raling | Drawing and
' *k ) or Modification |Part Number
SWITCHES
8.101A | Phono Radio section Selectivity gang switch, rotary type, 3 18 |5196-B-41 6196-B
' B [ #1 IT® selectivity section wafer sections 5196-3-42
C | #2 IF selectivity section
8-102 A Band switeh, rotary type, 5 wafer sec- 18 |6195-B-t 5195-B
A | Indicator Iamp section tions 5195-B-42
B | Oscillator seetion 5195-B-§3
G | R.I° section
D | Antenna secondary section
E | Antenna primary section
#3103 | A.C. - off - on gwitch Toggle switch S.P.8.T,, silver plated con- | -24000 RE 24AA 118A| 6 |8280 b197
tacts rated 3A, 2560 volts DC
TRANSFORMERS R.F, A.F. AND POWER
T-101 J-103 to V-101 coupling R.F.Transformer assembly antenna 21 | B050 PRI , Pri-5050
B.C. band section 5061 SEC Sec-5061
. Pri.D.C. resistance 0.58 ohms *=10%
Sec.D.C. resistance 4.73 ohms +10%
T-102 J-103 to V-101 coupling R.F.Transformer assembly antenna 21 {5064 PRI Pri-b0b4
8.W.I. band section 5065 SEC Sec-5055
Pri.D.C. resistance 0.2 ohms +10%
Sec.D.C. resistance 0.11 ohms *+10%
T-103 | J-108 to V-101 coupling R.FTransformer assembly antenna 21 |5058 PRI Pri-6068
S.W. 1I band section 6059 SEC See-5069
Pri,D.C, resistance 0.}16 chms +10%
Sec.D.C, resistance 0.06 ohms +=10%
T-104 | V-101 to V-103 coupling R.F.Transformer assembly R.F., section 21 |5052 bob2
B.C. band Pri.D.C. resistance 0.3 ohms =+-10%
See.D.C. resistance 4.82 ohms +£10%
T-105 | V-101 to V-103 coupling R.F. Transformer assembly R.F. section 21 |b60b6 5056
S.W.L band Pri.D.C. resistance 0.14 ohms *+10%
See.D.C. resistance 0.11 ohms -+10%
T-106 | V-101 to V-103 coupling R.F.Transformer assembly R.F, section 21 | 5060 5060
S.W.II band Pri.D.C. resistance 0.094 ohms +10%
) See.D.C. resistance 0.062 ohms +=10%
T-107 B.C. Band oscillator R.F.Transformer assembly oscillator 21 {5063 5063
section :
Tap, D.C, resistance 0.564 ohms +10%
Total coil, D.C, resistance 3.1 ochms
+10%

* Spare parts furnished. Refer to Table IV, .
*¥ In many cases the Navy Type Number listed is nof the actual item supplied; however, {his type will effect a suitable replacement.




15.2 TABLE II {Continued)
PARTS LIST BY SYMBOL DESIGNATIONS
FOR MODEL RBO RADIO RECEIVING EQUIPMENT

. . - Special Contractor’s
Symbol FUNCTION DESCRIPTION Navy Type Navy. Drawing |MpR. ]I;IFR Tolerance Rating | Drawing and
Desig. ‘ Number or Spec. eslg. or Modification |Part Number
TRANSFORMERS R.F.,, A.F., AND POWER
*T-114 Power Transformer Pri. 808 Turns #22E, D.C. resistance 26 | T-47670 Pri. TOVA. 115v | 7070
3.1 ohms *+10% - AC, 0.61A,
. +10%
Sec, #1, 1416 Turns Center-Tapped 32E,
: ) Sec. #1, 265y
D.C. resistance 166.2 ohms +10% AC, 40 MA
Sec. #2, 18 Turns $17E, D.C. resistance +10% 268y
0.076 ohms +=10% AC, 40 MA,
: *+10%
Sece, #3, 18 Turns 208, 1.C, resistance Sec. $2, 6.3v
0.151 ohms +10% AC, 384
+10%
Sec. #3, 6.3v
AC, 1.2A
+10%

L ArAN

* This unit supplied on equipments with Serial Numbers 3444 to 8811,
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15.2 TABLE II (Continued)
PARTS LIST BY SYMBOL DESIGNATIONS

FOR MODEL RBO RADIO RECEIVING EQUIPMENT

Navy Type ; Special Contractox’s
Sg;:?d Funcrion DESCRIPTION Number Na‘;ig;g:mg MFR. %ﬁi Tolerance Rating | Drawing and
g *k or Modifieation | Part Number
TRANSFORMERS R.F., A.F. AND POWER (Continued)
T-108 8.W.IL Band oscillator R.F.Transformer assembly oscillator 21 | BOBT bObBT
section
Tap, D.C. resistance 0.08 ohms +:10%
Total coil, D.C. resistance 0.1 ohms
+10%
T-109 5. W.II Band oscillator R.I".Transformer assembly oscillator 21 5061 561
section
Tap, D.C. resistance 0.023 chms +10%
Total coil, D.C. resistance 0.06 ohms
+10%
T-110 | V-103 to V-104 eoupling 1st LI, Transformer 455 K.C, 21 | 5062 5062
Pri.D.C. resistance 4.66 ohms +10%
Sec.D.C, resistance 4.78 ohms :+109%
T-111 V-104 to V-105 coupling Znd LT\ Transformer 455 K.C. 21 5063 5063
Pri.D.C. resistance 4.89 ohms +10%
Sec.D.C. resistance 4,78 ohms +10%
T-112 V-105 to V-106 coupling 3rd LF, Transformer 455 K.C. 21 |b064 5064
' . Pri.D.C. resistance 13 ohms +10% N
Bee.D,C. resistance 17.4 chms +10%
T-113 V-109 to Speaker terminals Output Transformer 26 |'T-46789 Pri, impedance 6008
Pri.2600 turns #37 B, D.C. resistance . 8000 209 at 400
649 ohms +10% cycles 40 MA,
Sce. §1, 236 turns 261, D.C. resist- Sec, #1,60 ochms
ance 5.088 ohms +10% + 209%
Sec. #2, 753 turns $31E, D.C. resist- ’ Sec. #2,600 ohms
ance bb.8 ohms +10% = 20%
See, $3, 2260 turns #36E, D.C. resist- Sec. $3,5000 ohms
ance 48% ohms +10% + 20%
T-114 | Power Transformer Pri.308 turns #$22E, D.C. resistance 3.1 25 |T-46786 Pri, 70 VA, 116V | 6007
ohms +10% 0.61A+10%
Sec. #1, 1416 turns centertapped $32F, Sec. #1,265V AQ,
D.C. resistance 166.2 ohms +=109% 40 MA. = 10%
Sec. #2, 18 turns $16E, D. C. resist- 256V AC. 0.40
ance 0.063 ohms =10% MA,+10%
’ Sec. §2, 6.3V AC,
5 A. - 10%

* Spare parts furnished. Refer to Table IV.

** In many cases the Navy Type Number listed is not the actual item supplied; however, this type will effect a suitable replacement.
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15.2 TABLE II (Confinued)

PARTS LIST BY SYMBOL DESIGNATIONS
FOR MODEL RBO RADIO RECEIVING EQUIPMENT

Symbol
Desig.

FuNeTION

DescrIPTION

Navy Type
Number
*%

Navy Drawing
or Spec.

MFR.

MFR.
Desig,

Special
Tolerance Rating
or Modification

Contractor's
Drawing and
Part Number

YACUUM

TUBES

*V-101

*V-102

*V-103

*V-104

*V-106
*V-106

*¥V-107
*V-108

*V-109

R.F. amplifier

H.F, oscillator

Ist detector and mixer

ist LF. amplifier

2nd LF. amplifier
Second detector and AV.C.

Ist Audio amplifier
2Znd Audic amplifier

Output amplifier

Vacuum tube ( Receiving—Metal), Triple-
grid super-control amplifier, Base:
Small wafer octal 7 pin. Miniature
cap. Heater: Current 0,30 amp at 6.3
volts AC or DC

Vacuoum tube (Receiving—Metal), De-
tector amplifier triode, Base: Small
wafer octal 6 pin, phenolic. Heater:
Current 0.30 amp at 6.3 volts AC or
DC

Vacuum fube (Receiving—Metal}, Pen-
tagrid converter, Base: Small wafer
octal 8-pin, phenolic. Heater: current
0.3 amp at 6.3 volts AC or DC

Vacuum tube { Receiving—Metal), Triple
grid super-control amplifier, Base:
Small wafer octal 8 pin, phenolic,
Heater: Current 0.30 amp at 6.3 volts
AC or DC :

Same as V-104

Vacuum tube {Receiving tube——Metal).
Twin diode, Base: Small wafer octal
7 pin. Heater: Current 0,30 amp at 6.3
volts AC or DC”

Same ag V-102

Vacuum tube (Receiving — Pentode
metal). Triple Grid Detector Ampli-
fier. Base: Small wafer octal 8 pin,

phenolic. Heater: current 0.3 amp at
6.3 volis AC or DC

Vacuum Tube ({Receiving — Pentode
glass). Power amplifier Pentode. Base;
Medium Shell Octal 7 pin, phenolie,
Heater: current 0.4 amp at 6.3 volts
AC or DC

-6KT

-6Jb

-68AT

-GSK7

-65K7
-6HG

-6J5
-63J7

-6K8-GT

RE 13A 600E

RE 13A 600E

RE 13A 600E

RE 13A 6001

RE 13A 600E

RE 13A 600E

RE 13A 6001

19

19

19

19

19

19

19

6K7

6J6

6SAT

65KT

6He

6837

6K6-GT

6017

6016

6014

6016

6010

6009

6011

% Spare parts furnished. Refer to Table IV.

** In many cases the Navy Type Number listed iz not the actual item supplied; however, this type will effect a suitable replacement.
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15.2 TABLE II {(Continued)

PARTS LIST BY SYMBOL DESIGNATIONS
FOR MODEL RBC RADIO RECEIVING EQUIPMENT

Navy Type s Speecial Contractor’s
Sym?ol Funcrion DESCRIPTION Number Navyr]é)r:vmg MFR, %{ FR Toleraice Rating | Drawing and
- Desig. % or Spec. esig: or Modification |Part Number
VACUUM TUBES (Continued)
*V-110 Tuning indicator Vacuum Tube (Receiving——Glass), Iilec- | -6EG RIE 13A 600R 19 | 6EB 6012
tron-Ray tube (Indicator). Base:
Small 6 pin, phenolic, Heater: Current
(.30 amp at 6.3 volts AC or DC
¥Y-111 | Rectifier Vacuum Tube (Receiving—Glass). Full | -6X5-GT RE 18A 600K | 19 |6X5-GT 6096
wave high vacuum rectifier. Base:
intermediate shell octal 6 pin, phen-
olic. Heater: Current 0.6 amp at 6.3
volts AC or DC
*V-112 | Ractifier Same ag V-111 -6X56-GT
SOCKETS
*X-101 Socket for V-101 Vacuum tube socket eight contact (octal) | -49373F RE 49A A 313AF 2 |RSS8M 5175
plug-in type, with retaining ring and
spacer washer, Molded ceramic base,
Circular.
X-101 Soeket for V-101 Vacuum tube socket eight contact {octal) | -49351 RE 49AA 3134 2 {RSB-TM 7035
: plug-in type, with retaining ring and
spacer washer. Molded bakelite base.
Circular.
*X-102 Socket for V-102 Same ag X-101
*¥-103 Socket for V-103 Same as X-101
*X-104 Socket for V-104 Same as X-101
*¥-1056 | Socket for V-105 Same as X-101
*X-106 | Socket for V-106 Same as X-101
*X-107 | Socket for V-107 Same as X-101
*X-188 | Socket for V-108 Same as X-101
*X-109 | Socket for V-109 Same as X-101 :
*X-110 | Socket for V-110 Vacuum tube socket, 6 prong, phenolic. 14 {5040 5040
*X-111 Socket for V-111 Same ag X-101
*X-112 | Socket for V-112 Same as X-101

* Spare parts furnished. Refer to Table IV,

** In many cases the Navy Type Number listed is not the actual item supplied; however, this type will effect a suitable replacement.




15.3 TABLE III .
PARTS LIST BY NAVY TYPE NUMBERS
FOR MODEL RBO RADIO RECEIVING EQUIPMENT
sy e B
= };;PVZ Al Symbol Designations B I;;;z ATl Symbol Designations :é }E;;Z All Symbeol Designations
§- Number Involved 8 Number Involved g Number Involved
& &
MISCELLANEOUS MISCELLANEGUS (Continued) VACUUM TUBES (Coentitued)
Class 10 Class 10 Class 38
1 E-101 1 N-105 1 -6K6-GT V-109
i E-102 . 1 N-106 1 -6KT V-101
1 E-103 1 N-107 1 -6SAT V-103
1 E-104 1 0-101 1 -68J7 V-108
1 E-105 1 0-102 2 -6SK7 V-104, V-105
1 E-106 1 0-103 2 -6X5-GT V-111, V-112
1 BE-107
1 E-108 - : :
1 F-100 SWITCHES R.F. CHOKES and TRANSFORMERS
i ®-110 Clasy 24 Clazsy 47
1 2 E-111, E-112 ,
=13 BE-113, B-114, E-115 1 -24000 S-103 3 47122 L-101, £-102, 1.-108
4 B-116, E-117, E-119, E-120 1 8-101 1 L-104
1 E-118 1 8-102 1 T-101
8 E-121, E-124, E-127, E-130, 1 T-162
E-131, E-132, F-133, E-184 FUSES 1 T-103
] E-122, B-128, BE-125, E-126, Class 28 1 T-104
E-128, E-129 ass 1 T-105
3 H-101, H-102, 11-103 1 T-106
Not Used H-104 1 F-101 1 T-107
2 H-106, H-106 1 T-108
1 H-107 POWER TRANSFORMERS and A.F. INDUCTORS 1 T-109
1 H-1068 Class 30 1 T-110
1 H-109 1 T.111
1 H-110 5 1105, L-106 1 112
2 H-111, H-112 1 T-113
21 H-113 g 114 CAPACITORS
3 H-114 Clasg 48
4 H-115 :
6 1-101, 1-102, 1-103, I-104 VACUUM TUBES 6 -48316-B10 | C-111, C-112, C-113, C-114,
1-105, I-106 Class 38 C-115, C-116
1 N-101 -
1 N-102 1 -6E5 V-110
1 N-103 1 66 V-106
1 N-104 2 -6J5 v-102, V-107




15.3 TABLE III (Continued)
PARTS LIST BY NAVY TYPE NUMBERS
FOR MODEL RBO RADIO RECEIVING EQUIPMENT
B N B N &
'43 T?pvg All Symbol Designations é T;’;;Z All Symbol Designations % ?";;z All Symbol DPesignations
8 Number Involved ] Number Involved q Number Involved
& | . & &
CAPACITORS (Continued) VACUUM TUBE SOCKETS
Class 48 Class 49
2 -48597-A10 | CG-117, C-118 11 -49378 X-101, X-102, X-108, X-104,
1 -48674-B10 | C-126 X105, X-106, X-107, X-108,
1 -48674-D2%; | C-133 X-109, X-111, X-112
3 -48690-B10 | C-123, C-124, C-126 1 X-110
3 -48600-D2% | C-138, C-139, C-140
2 -48703-A10 | C-106, C-107 RESISTORS
1 -48712-B10 | C-108 Class 63
2 -48713-B10 | C-109, C-155
2 -48805.B10 | C-121,C-122
9 _48895.D21, | C-181, C-132 3 -63355 R-105, R-106, R-107
1 | -48929-D21 | C-143 1| -63355 R-108
11 _481036-D234| C-142 3 -63355 R-109, R-110, R-111
Bl ¢ | .dst037.10 | C-119,0-120, C-127, C-128, 1| -63360 R-117
0129, C-130 1 63360 R-118
p 481080 0-101, G-102, 0-108, C-104 4 -63360 R-112, R-118, R-114, R-115
1 C-105 1| -63360 R-116
1 C-110 1 63360 R-119
3 C-134, 0-185, C-136 1 { -63360 R-120
1 C-187 Not Used R-121
1 C-141 4 63360 R-122, R-123, R-124, R-125
1 C.144 3 -63360 R-126, R-127, R-128
1 G145 1 -63360 R-129
o C-146, G-147 5 63360 R-130, R-131, R-133, R-134,
1 C-148 R-140
2 C-149, C-152 4 63360 R-132, R-185, R-136, R-138
p G150, G-151, C-1653, C-154, 3 63360 R-137, R-139, R-141
1 -63360 R-142
1 C-156
1 63426 R-143
JACKS and PLUGS 1| -6347d R-143
1 -63426 R-144
Class 49
1 -$3678-10 R-101
1 49120 Iy108 3 -63678-10 R-102, R-103, R-104
1 -48121A P-101 1 ~B3T0R-6 R-145
1 J-101 1 R-146
1 J-102 1 R-147
1 - P-102 1 R-148



154 TABLE IV
SPARE PARTS LIST BY NAVY TYPE NUMBERS
FOR MODEL RBO RADIO RECEIVING EQUIPMENT

™ i
= Navy Navy Special Contractor’s
§ Type Desi Ailt.Sym;aoI Ived Description Drawing MFR. Mf.r. Tolerance Rating | Drawing and
& Number eslgnailons Inveive or Spec. Desig. or Modification | Part Number

MISCELLANEQUS (Class 10)
3 1-101, 1-102, I-108, 1-104, I-105, | Type 44—6.3 V 0.25A lamp 8 44 5110
1-106
SWITCHES (Class 24)
1 -24000 S-103 Toggle switch S.P.S.T. Silver plated | RE 24AA-118A 6 8280 5197
contacts. Rated 3A, 260V. D.C.
FUSES (Class 28)
1 o | F-l01 Fuse, 2 Amps, up to 260 V., cariridge 13 #1042 ’ 6111
type, 1347 long, ferrules 4" diameter (3AG)
TRANSFORMERS & REACTORS (Class 30)
- 1 T-113 ' QOutput Transformer. Pri, 2500 turns 25 T-46783 | Pri. Impedance 6008
o : $37E, D.C. Resistance 649 ohms 8,000 ohms -209%
+10%. Sec. §1, 236 turns #26E, D.C. at 400 cycles
Resistance b5.088 ohms =10%, Sec. 40 MA,
2, 763 turns £31E, D.C. Resistance Sec. 41, 60 chms
55.80 ohms +10%. Sece. #3, 2260 turns d +20%
#36E, D.C. Resistance 489 ohms Sec. §2, 600 ohms
+10% +20%
Sec. #8, 5,000 chms
+20%

VACUUM TUBES (Class 38)

1 -6 D V-11H Vacuum Tube (Receiving—Glass Elec- | RE 13A 600E 19 8Eb 6012
tron-Ray tube) (indicator type). Base: '
Small 6 pin, phenolic. Heater: current
0.3 amp at 6.3 volts AC or DC

1 ~6H8 V-106. Vacuum tube (Receiving tube—Metal) { RE 13A 6001 19 GHG 6010
Twin diocde. Base: Small wafer octal
7 pin. Heater: current 6.30 amp at
) 6.3 volts AC or DC

2 -6J6 V-102, V-107 Vacuum tube (Receiving—Metal), De- | RE 13A 6001 18 6J5 6016
tector amplifier triode. Base: Small
wafer octal 6 pin, phenolic, Heater:
current 0.30 amp at 6.3 volts AC or
bC :
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15.4 TABLE IV (Continued)

SPARE PARTS LIST BY NAVY TYPE NUMBERS

FOR MODEL RBO RADIO RECEIVING EQUIPMENT

Quantity

Navy
Type
Number

All Symbol
Designations Involved

Deseription

Navy
Drawing
or Spec.

MFR.

Mfr,
Desig.

Special

Tolerance Rating

or Modification

Contractor’s
Drawing and
Part Number

VACUUM TUBES (Class 38) (Continued)

-6K6-GT

-6K7

-85 AT

-68J7

-65K7

-6X56-GT

V-109

V-101

V-103

V-108

V-104, V-106

V-111, V-112

Vacuum tube (Receiving - Pentode
glass). Power amplifier Pentode.
Base: Medium Shell Octal 7 pin,
phenolic, Heater: current 0.4 amp at
6.3 volts AC or DC

Vacuum tube (Receiving—Metal).
Triple-grid super-control amplifier,
Base: Small wafer octal 7 pin, Minia-
ture eap. Heater: Current 0.30 amp at
6.3 volts AC or DC

Vacuum tube (Receiving—Metal),
Pentagrid converter. Base: Small
wafer octal 8 pin, phenolic. Heater:
Current 0.3 amp at 6.3 volts AC or DC

Vacuum tube (receiving—Pentode met-
al}. Triple grid Detector Amplifier,
Base: BSmall wafer octal 8 pin,
phenclic. Heater: Current 0.3 amp at
6.3 volts AC or DC

Vacuum tube (Receiving—DMetal).
Triple grid super-contrel amplifier.
Base: Small wafer octal 8 pin,
phenolic, Heater: Current 0.30 amp at
6.3 volts AC or DC

Vacuum Tube (receiving—Glass), Full
wave high vacuum rectifier, Base: in-
termediate shell octal 6 pin, phenolic.
Heater: Current 0.6 amp at 6.3 volts
AG or DC

R 13A 600K

RE 13A 600K

RE 13A 600E

RE 13A 600F

19

19

19

19

19

19

6K6-GT

6ET7

65AT

63J7

68KT

6X5-GT

6011

6017

6014

6009

6016

5098

CAPACITORS (Class 48)

-48315-B10

C-111, C-112, C-113, C-114,
C-116, C-116

Capacitor, paper, 0.05/0.05 Mfd., each
section 600 Volts DC working. Her-
metically sealed, For replacement use
Navy type—48313C

RE 48A 1297

7571

5087




B T

¥

SR

154 TABLE IV (Continued)

SPARE PARTS LIST BY NAVY TYPE NUMBERS
FOR MODEL RBO RADIO RECEIVING EQUIPMENT

Contractor’s

+2.5%, 500 Volts DC working

.*E Navy Navy ME Special
g Type All Symbol Deseription Drawing T. Tolerance Rating | Drawing and
5 Number or Spec. Desig. or Modification Part Number
CAPACITORS (Class 48) (Continued)
1 -48597-A10 C-117, C-118 Capacitor, paper, 0.02 Mfd. 660 Volts DC | RE 48A 129F 1670 5066
! working. Hermetically sealed
1 -48674-B10 C-126 Capacitor, miea, 100 MMF +10% 500 | RE 48A 1541 SWLS 6078
volts DC working. Low loss case RE 48A 148C
1 -48674-D2% C-138 Capacitor, Silver mica, 100 MMF +2.6% | RE 48A 1541 BR 5081
500 volts DC working RE 48A 148C -
2 -48690-B10 (-123, C-124, C-126 Capacitor, mica, 250 MMF =+10%, 500 | RE 48A 148C EWLS3 BOTT
Volts DC working. Low loss case RE 48A 154 ) -
2 -48690-D2% (C-138, C-139, C-140¢ Capacitor, Silver mica, 250 MMF | RE 48A 1541 bR 5084
+2.6%, 500 Volts DC working RE 48A 148C
1 -48703-A10 C-106, G-107 Capacitor, paper, .1/0.3 Mfd. each sec- | RE 48A 138D 7673 5069
tion 600 volts DC working
1 -48712-B10 G-108 Capacitor, paper, 0.1/0,1 Mfd. each sec- | RE 48A 120F 7674 5089
tion 600 volts DC working. Hermet-
ically sealed ’
1 | -48713-B10 | C-109, C-166 Capacitor, paper, 0.1/0.1/0.1 Mfd, each | RE 48A 120F 7569 5066
) section 600 Volts DC working. Her-
’ metically sealed
1 -48895-B10 C-121, C-122 Capacitor, mica, 50 MMF =10%, 500 | RE 48A 148C FWLS 5076
Volts DC working. Low loss case RE 48A 154F
1 ]| -48895-D2% | C-131,C-132 Capacitor, Silver mica, 50 MMF, | RE48A I54F bR 5080
+2.5%, 500 Volts DC working RE 48A 148C
1 -48920-D2% | C-143 Capacitor, Silver mieca, 4000 MMF | RE 48A 143F 1R 5087
+2.6%, 800 Volts DC working RE 13A 154F
1 | -481036-D2% | C-142 Capacitor, Silver mica, 3000 MMF | RE 48A 143F 1R 5088
+2.5%, 500 Volts DC working RE 48A 154F
3 | -481087-10 | C-119, C-120, C-127, C-128, Capacitor, mica, 5000 MMF, +10%, 300 | RE 48A 143F 1wWS 5079
G-129, C-130 Volts PC working RE 48A 1647
2 | -481080 C-101, C-102, C-103, C-104 Capacitor, paper, 4mfd, G600 Volts DC | RE 48A 223B T6TTA 65070
working
1 C-105 ‘Capacitor, electrolytic, 26 Mfd. +650% | RE 13A 549A 5088 5088
—109, 25 volts DC working
i C-110 Capacitor, paper, 0.06 Mfd. 600 Volts DC | RE 13A 488C 7002 7002
- working
2 C-134, C-135, C-136 Capacitor, Silver miea, 176 MMF SR 5082
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15.4 TABLE IV (Continued)
SPARE PARTS LIST BY NAVY TYPE NUMBERS
FOR MODEL RBO RADIO RECEIVING EQUIPMENT

& Navy Navy Special Contractor’s
*é Type Des All .Sym;)ol d Deseription Drawing MFR, Mf}' * Tolerance Rating | Drawing and
g‘ Number esignations Involve or Spec, Desig. or Modification | Part Number
CAPACITORS (Class 48) (Continued) .
1 C-137 Capacitor, Silver mica, 225 MMF 4 bR 5083,
#2.5%, 600 Volts DC working
1 C-141 Capacitor, Silver mica, 350 MMF 4 2R N 51112151
+2.6%, 500 Volts DC working i
1 C-145 Capacitor, variable air, Minimum Ca- 23 BOT2 5072
pacity 3 MMF. Max. capacity 26 MMF
1 C-146, C-147 Capacitor, variable air. Minimum Ca- 23 5073 BOT3
. pacity 4 MMTF. Max. capacity 50 MMF
1 C-148 Capacitor, variable air, Minimum Ca- 23 6074 6074
pacity 6 MMPF, Max, capacity 76 MM "
1 C-149, C-162 Capacitor, varlable mica, Minimum ca- 26 | T-6618 60987
pacity 1 MMF. Max, capacity 12 MMF 1 o ’
2 C-150, C-151, C-153, C-154 Capacitor, variable mica, Minimum ca- 26 18147 5071
pacity 4 MMY¥. Max. capacity 60 MMF
SOCKETS (Class 49) , L .
4 -49373 X-101, X-102, X-108, X-104, Vacuum tube, socket eight contact |RE40AA 313A 2 RSS%M . <5176
X-105, X-106, X-107, X-108, (octal), plug-in type, with retaining L R E 3 e
X-109, X-111, X-112 ring and spacer washer. Molded cer- 1 '
amic base. Circular SR AN -
4 -49361 X-101, X-102, X-103, X-104, Eight contact (octal), plug-in type, with S E ) 27 1 R88:TM 1086
X-~105, X~1086, X-107, X-108, retaining ring and spacer washer. ,
X-109, X-111, X-112 Mica filled bakelite base. Circular ! '
RESISTORS (Class 63)- :
2 | -63865 R-105, R-106, R-107 Resistor, composition, 270 ohms, RE 13A 372G 10 | BT% 5183
+5%, % watt, pigtail terminals :
1 -63366 R-108 Rasistor, composition, 560 ohms, RE 134 372G 10 BT% 5184
+6%, 1 watt, pigtail terminalsg
2 | -63356 R-109, R-110, R-111 Resistor, composition, 680 ohms, RE13A 872G | 10 | BT# 5136
5%, % watt, pigtail terminals ~
2 | -63360 R-112, R-118, R-114, R-115 Resistor, composition, 1000 ochms RE 18A 872G 10 | BT% 5136
+10%, Y watt, pigtail terminals
1 | -63360 R-117 Resistor, composition, 2400 ohms RE13A 372G | 10 | BT% 5138
+10%, Y% watt, pigtail terminals
1 -63360 R-118 Resistor, composition, 20,000 chins, RE 13A 872G 10 BT% 6189

+10%, % watt, pigtail terminals

. [
PR Lt
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154 TABLE IV (Continued)

SPARE PARTS LIST BY NAVY TYPE NUMBERS

FOR MODEL RBO RADIO RECEIVING EQUIPMENT

_%' Navy . Navy Special Contractor's
'% Type Desi ‘:;iﬁ:;nfgiolve d Deseription Drawing MFR. DI\;I;I‘ g Tolerance Rating | Drawing and -
3' Number £ or Spec. or Modification | Part Number
1
_ RESISTORS (Class 63) (Continued)
1 -63360 R-116 - Resistor, composition, 1600 chms RE 13A 872G 10 BT 5137
+10%, % watt, pigtail terminals ’
1 -63360 R-119 Resistor, composition, 10,000 ohms RE 13A 372G 10 BT 7008
+10%, %% watt, pigtail terminals
1 -33360 R-120 Resistor, composition, 27,000 ohms RE13A372G | 10 BT#% B140
: *+10%, % watt, pigtail terminals
2 -63360 R-122, R-123, R-124, R-125 Resistor, composition, 47,000 ochms RE 13A 372G 10 BT% 5141
+10%, % watt, pigtail terminsls
2 -63360 R-126, R-127, R-128 Resistor, composition, 100,000 ohms RE 13A 872G 10 BT 142
' +10%, 34 watt, pigtail terminals
1 -63360 R-129 Resistor, composition, 180,000 ohms RE 13A 372G 10 BT% 6143 -
+10%, % watt, pigtail terminals
8 -63360 R-130, R-131, R-133, R-134 Resistor, composition, .22 Meg, RE 13A 372G 10 BT b1l44
R-140 -£10%, 3% watt, pigtail terminals
2 -63360 R-132, R-185, R-136, R-138 Resistor, composition, .47 Meg. RE 13A 372G 10 BT blds
+10%, 3% watt, pigtail terminals ’
2 -63360 R-137, R-139, R-141 Resistor, composition, 1 Meg. RE 13A 372G 10 BT% 5146
. +10%, 1% walt, pigtail terminals .
i -63360 R-142 Resistor, composition, 2.2 Meg. : RE 18A 372G 10 BT BI147
+10%, 3% watt, pigtail terminals '
1| -63426 R-143 Resistor, composition, 16,000 ohms RE 13A 372G 10 BT2 6148
=4=56%, 2 watt, pigtail terminals
-63474 R-143 Resistor, composition, 15,000 ohms RE 13A 372G | 10 BT2 5148
+10%, 2 watt, pigtail terminals
1 -63426 R-144 ~ Resistor, composition, 18,000 ohms, RF 13A 372G 10 BT2 5149
‘ 5%, 2 watt, pigtail terminals -
-1 -63678-10 R-101 Resistor, wire wound 10 chms =+10%, | RE 13A 372G 16 BWig 5131
1%, watt, phenolic insulated. Pigtail
type terminals
-2 -63678-10 R-102, R-103, R-104 Resistor, wire wound 47 chms =109, | RE 13A 372G 10 | BW% 5132
1% watt, phenolic insulated. Pigtail
type terminals
1 -63706-b R-145 Resistor, wire wound, 680 chms 5%, 10 BwW2 6060
. ' 2 watts, phenolic insulated, pigtail
. type terminals
1 R-146 Potentiometer, .5 mep #+20% 10 VC-11964 5129
1 R-147 Potentiometer, .25 meg #20% 10 VC-11966 5130
1 R-148 Potentiometer, 1  meg =+20% 10 V(-11953 b128




TABLE V
APPLICABLE COLOR CODES AND MISCELLANEQUS DATA FOR MODEL RBO RADIO RECEIVING EQUIPMENT
Color Code in MMFD for Capacitors BMA Color Code for Resistors
A B c : A B ¢
Color 18t Digit 2nd Diglt Ciphers Color 18t Digit gnd Digit Ciphers
Black — 0 0 Black — 0 .0
Brown 1 1 0 Brown 1 1 0
Red 2 2 00 Red 2 2 00
Orange 3 3 000 Orange 3 3 000
Yellow 4 4 0000 Yellow 4 4 0000
Green b 5 00000 Green b 5 00000
Blue 6 6 000000 Blue 6 6 000000
5 Purple 7 7 0000000 Purple ( 7 0000000
Gray 8 8 00000000 Gray 8 8 00000000
White 9 9 —- White 9 9 —
D—Tolerance Code:
oo oy Gold—5% Yilver—10%
/( .
6 Q@ O ey
A \ MRS
¢ B C
Silver mica capacitors have values stamped into
hody of condenser.
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TABLE VI

LIST OF MANUFACTURERS FOR MODEL RBO RADIO RECEIVING EQUIPMENT

Cope No,

MrR. PREFIX NAME ADDRESS
1 CHH Arrow Hart and IHegeman Blectric Co. Hartford, Connecticut
2 CPH American Phenolic Corp. 1250 W. Van Buren St,, Chicago, Il
3 American Emblem Utica, N. Y,
4 Ch Cornell-Dubilier Corp. 1000 Hamilton Blvd,, So. Plainfield, N. J.
5 CN National Electrieal Machine Shops, Inc. 1935 - bth St., N. E., Waghington, D. C.
6 CAR Cutler-Hammer Mfg. Co. Milwaukee, Wisconsin
7 Etching Company of America Chicago, Illinois
8 CG General Blectric Company Schenectady, N. Y, -
9 CIE Industrial Condenser Corp. 1725 West North Ave., Chicago, 111
10 CIR International Resistance Corp. 401 N. Broad St., Phlladelphla, Pa.
11 cIc Jones, Howard B. 2300 Wabansia Ave,, Chicago, 11l
12 CEJ Johnson, B. F. Waseca, Minnesota
13 CLF Littlefuse Laboratories, Inc, - 4238 Lincoln Ave,, Chiecago, 111
14 CLE Lenz Electric Mfg, Co. Chicago, lllinois
15 Lord Manufacturing Co. Erie, Penna.
16 CRA Utah Radio Products Co. 812 Orleans St., Chicago, Il
17 CNA National Company Malden, Mass.
18 CocC Oak Manufacturing Co. 711 W. Lake St., Chicago, TiL
19 CRC RCA Manufacturing Co. {Radiotron Div.) Harrison, N. J,
20 CRK Radio Condenser Company Camden, N, J.
21 CZC Scott, E. H. Radio Lab., Ine, 4450 N. Ravenswood Ave., Chicago, IlL
22 CSA Stackpole Carbon Co, - St. Mary's Penna.
23 CFW Sickles, F. W. Co. Springfield, Mass,
24 CTh Tobe-Deulschmann Corp. Canton, Mass,
25 CTH Thordargon Elee, & Mfg. Co. 500 W. Huron St., Chlcago, 11,
26 CTN Teleradic Engineering Corp. 484 Broome St., New York, N. Y,
27 CRV RCA Manufacturing Co. Camden, N. J.
28 Ferrocart Corp. of America

Hastings-on-Hudson, N. Y,
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E-119

LEFT FRONT OBLIQUE VIEW, RADIO RECEIVER,

E-120




R-148 E-I02

FIG. 2. LEFT REAR OBLIQUE VIEW, RAbio RECEIVER.
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FIG. 3.

V-109

V107

H-107 V-108 V-1i0

ToP VIEW, RADIO RECEIVER CHASSIS.
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FIG. 4. Tor VIEW, RAD10 RECEIVER CrAssiS. COMPARTMENT SHIELD COVERS REMOVED,



8%

FIG. b.

C-120 C-127 R-119

LEFT BorroM OBLIGQUE VIEW, RADIO RECEIVER CHASSIS. BorToM COVER PLATE REMOVED.
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R138  R:124

Ri46 X109 R-123
R-145 125

c-108

R132  C155 S:102A (\ng

C-1i8

R-147

FIG. 6. RGHT BorTroM OBLIQUE VIEW, RADIO RECEIVER CHASSIS. BoTToM COVER PLATE REMOVED,
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FIG. 7

Ti0
R-118 E-lZf? E-114

G147

C-146
G145
C-148

TopP OBLIQUE VIEW, R.F, AND H.F, Osc. COMPARTMENT. SHIELDS PARTIALLY REMOVED,
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T-103 123
T-10} T-102 PRI.
PRI PRI.

T-103 SEC.

T-102 SEC.

T-101 SEC.

FIG. 8, LgrT OBLIQUE, INVERTED VIEW, ANTENNA COMPARTMENT.

SHIRLDS PARTIALLY REMOVED.



MopeL RBO RADIO RECEIVING EQUIPMENT

16. SUPPLEMENT

16.1 On all Type CZC-41639 RADIO RE-
CEIVERS with serial numbers above
3812 the following changes have been made:

16.11 The addition of an efficient noise

limiter circuit with the on-off switch
located on the front panel marked N.I.. This
circuit will reduce peak noises to a very low
level and permit reception that might other-

“wise be covered up by the noise. This cirenit

utilizes one set of elements of the twin diode
V-106. The other zet of elements are utilized
for the gecond detector and AVC.

16.12 The rectifier tubes have been changed
from type 6X5-GT to the 5Y3-GT
type to facilitate replacement.

16.13 The power transformer 'T-114 has
been changed to a type suitable for

supplying the proper voltages for the 5Y3-GT
tubes.
16.14 A brake has been installed on the
MAIN TUNING KNOB E-118 so
that the dial can be positively locked in posi-
tion when required. The brake is actuated
by knob E-135. Turning it clockwise wil
lock the dial and turning it counter-clockwise
will unlock the dizl.
16.15 The following parts listed by SYM-
BOL DESIGNATIONS are deleted
from TABLE II by the above changes:
C-115 R-120 V-111 T-114
C-122 R-129 V112
G-127 R-130
R-131
16.3 The following changes are made in the
parts list by NAVY TYPE NUM-
BERS for MODEL RBO RADIO RECEIV-
ING EQUIPMENT.

ADD:
All Symbol All Symbol
: Navy Type : ) . Navy Type 2 :
Quantity Designations Quantity Designations
Number Involved Number Involved
i -48713-B10 C-157 1 -24002 S-104
2 -63360 R-149, R-150 1 T-115
1 -63360 R-151 2 5Y3-GT V-118, V-114
1 -63360 R-152
DELETE:
All Symbol All Symbol
: Navy Type A + . Navy Type d p
Quantity Designations Quantity Designations
Number Involved Number Involved
1 -48315-B10 C-115 1 -63360 R-129
1 -48895-B10 - C-122 2 - -63360 R-130, R-131
1 -481037-10 C-127 1 T-114
1 -63360 R-120 2 6X5-GT V-111, V-112

16.4 The following changes are made in the SPARE PARTS LIST BY NAVY TYPE

NUMBERS.
APD:
: Navy Type Symbol i Drawing and
Quantity Number Designation Description Part Number
1 -48713-B10 C-157 Capacitor, 0.1/0.1/0.1 MFD. 600 volts
DC working, 5067
1 -63360 R-151 Resistor, 0.82 Meg, +109 %% Watt. 7090
‘ 1 -24002 S-104 Toggle Switch S.P.D.T. Rated 3A, 250
: Volts. 7091
' 2 5Y3-GT V-113, V-114 Vacuum tube (Receiving Glass), Full
: wave high vacuum recfifier. 7238
% Heater: Current 2A at 5.0 voits AC
% DELETE:
1
: . Navy Type Symbol N Drawing and
j Quantity Number Designation Description Part Number
i -63360 R-120 Resistor, 27,000 ohms +10% 14 Watt. 5140
] -63360 R-129 Resistor, 0.18 MEG. +10% %% Watt. 5143
2 8X5-GT V-111, v-112 Vacuum tube (Receiving Glass), Full
wave high vacuam rectifier. 5096
Heater: Gurrent 0.6A at 6.8 volts AC

58




16.2 TABLE VI1
*PARTS LIST .BY SYMBOL DESIGNATIONS
FOR MODEL RBO RADIO RECEIVING EQUIPMENT

. . Special Contractor’s
Symbol FUNCTION DE9CRIPTION N;}vy 'gyl,’e Navy Is)mwmg MFR, glf.l' Tolerance Rating | Drawing and
Desig, : unmber or Spec. £sig. or Modification |Part Number
CAPACITORS
C-167 Capacitor, paper, 0,1/0.1/0.1/ MFD. each | -48713-B1¢ RE 48A 129F 9 § 7669 5065
C-187A | V-105 screen bypass section 600 volts DC working., Her-
C-167B | V-105 cathode bypass metically sealed. :
C-1p7C | V-105 plate filter
RESISTORS
R-149 V-106 diode filter Resistor, composition, .22 MEG. +10%
’ %5 watt, piptail terminals, -63360 RE 13A 872G 10 BT% 0144
R-160 V-106 diode Lood Same as R-149 ’ -63360
R-151 V-106 cathode Resistor, composition, .82 MEG, +10%
% watt, pigtail terminals, -63360 RE 184 372G 10 BT T000
R-152 Noise limiter Resistor, composition, 1.0 MEG, +10%
o 14 watlt, pigtail terminals. -63360 RE 18A 372G 10 BT 5146
©
SWITCHES
S-104 Noise limiter switch Toggle switch 8.P.D.T. silver plated con- | -24002 RE 24AA 11BA[ 6 7091

tacts rated 8A, 250V DC

TRANSFORMERS R.F., AF. AND POWER

T-116 Power transformer Pri, 82,6VA, 116V, 6.71A =10% ) 26 T-47901 : 7233
DO resistance 3.1 chms +10% :
See. §1, 266V, 40MA +10%
Sec, §1, 2656V, 40MA. +10%
DC resigtance total 165.2 ohms +10%
Sec. #2, 6.3V, 3.8A AC
DC resistance .0756 ohms +=10%
Sec. #3, 65V, 4A, AC
DC resistance .062 ochms +10%

VACUUM TUBES

V-113 Rectifier Vacuum Tube, (Receiving—pglass) full | 5Y3-GT 19 6Y3-GT 7238
wave high vacuum rectifier.

Base: Intermediate shell octal 5 pin.

Heater: Current 2 AMP at 6.3 volts AC

- V-114 Rectifier Same as V-113 5Y8-GT

* This Parts List applies only to Recelvers with Serial Numbers above 3812,
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