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CONFIDENTIAL

INSTRUCTIONS FOR INSTALLING AND OPERATING

MODEL XRAT

TWO-BAND RECEIVING EQUIPMENT

GENERAL

This equipment is désigned for the simultaneous reception

of MCW or CW signals in two adjacent high frequency bands, 13.5-
20 MC. -and 20-87 MC, The units of the equipment closely resemble
the corresponding units of Type K equipment recently supplied to
the Navy under Contract NOs-64476, and the units are interconnected
in puch the same way. - The following units, designated XRAT, are.
supplied-as preliminary samples of Model RAT equipment as required
by Contract NOs-67258.

Quantity Item

Receiver Units (13,5-20MC) with vacuum tubes
Receiver Units (20-87 MC) with vacuum tubes

Switch Panels

Switech Panel Adapters

Receliver Dynamotor Units ) o

Local Tuners (2 crank-iype and 2 knob-type)

Racks (each for two Receiver Units) with two

wired plugs each _

Mountings (each for a two-Receiver Unit Rack)
Control Boxes (egch for two Receiver Units; one
with crank-type tuning controls, and one with
knob-type tuning controls)

Cables, each 10 ft. long (Receiver Rack to Battery)
m@cwom._mmow 5 ft. long (Receiver Rack to Control
Box

wunwmmmm. each 5 £ft. long (Receiver Unit to Control
Box). :

Cables, each 5 ft. long (Receiver Rack to associated
ITransmitter Equipment)

Right angle Linkage Coupling

12K8 Vacuum Tubes (Spares)

125R7 Vacuum Tubes (Spares)

1246 Vacuum Tubes (Spares)

128K7 Vacuum Tubes (Spares)
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*Not required by Contract NOs-67258.

Since the association of the various Model XRBAT units for
remote or local control is substantially the same as for similar
Type K units, no detailed description of this assoeiation will
be given here. There are, however, a few changes in Model XRAT
equipment from its prototype which will now be described.



CONNECTIONS FOR I.OCAL CONTROL

For local control the Switch Panels are mounted in the fronts
of the Receiver Units and the wired plugs (#6420) are serewed into
receptacles locatéd on the top of the rack junection box. The Lo~
eal Tuners are secrewed to the threaded tuning studs on the Re~
ceiver Units. Telephones are connected to the A LINE and/or B LINE
jacks located on the front of the Receiver Rack.

CONNECTIONS FOR REMOTE CONTROL

For remote control, the Switch Panel Adapters are mounted in
the fronts of the Receiver Units and the control box cables are
serewed into the receptacles located on the top of the rack junc-
tion ‘box and-into the Control Box. The mechanical linkages are
serewed to the threaded aﬁb»bm studs -on - the Receiver Units and on
the Control Box. Teléphones are conrected to the A LINE and/or-

B LINE Jacks located on the bottom surfacé of the Control Box. The
7switches on the front .of the woomw<wu wmow szmd do wwmawa 1A eumwu
a»mooaumodma wom»¢uenm.

wgmm 0@ Q&HZ‘QOZHwoh

anmw Mwbe mmamudow dawam uuowzm@ a awamwm WHbg ow mmwﬂ con-
trol, so that the AUTO-MANUAL switches used in Type K are not re-
@m»woa. This new type of gain control is essentially a manual
mmus control for signals of such magnitude as not to produce
serious overload, and is a kind of automatic gain control, ar-
ranged to @Hmdmud blocking of the receiver, for stronger mwmumwm.

PROVISION FOR TWO OPERATORS

By providing two telephone line jacks (A LINE and B LINE) at
the Control Box and Receiver Rack, two operators may use one re-
ceiving equipment with some degree of independence. Under each
Recelver Unit on a Receiver Rack is a three-position switech,
through which the output of this receiver may be impressed on the
A LINE jack, the B LINE jack, or left disconnected from either.

A similar selector switeh on the Control Box performs the same
function wow remotely oonﬂaowwmn receivers.

In addition to the A LINE gnd B LINE jacks, there is provided
on the front of each Receiver Unit a jack through which an opera-
tor may obtain the output of the Receiver Unit independent of the
position of its A LINE-~B LINE selector switch and of its cut-off
relay.

It might be mentioned here that the possibility for more
flexible receiving procedure which the provision for two operators
affords, is not nearly so apparent when using the two-receiver
combination of Model XRAT as it would be for a more extensive re-
celving equipment inecluding a greater number of Receiver Units.



CONTROL BOX

In the Control Box used in Type K equipment, electrical
cables and mechanical linkages were attached to the back of the
box, and the telephone jacks were on the bottom surface. Through
a change in the proportions of this box and the introduection of «
slightly more complicated gear trains in the tuning units, the
Model XRAT Control Box has been designed for all electirieal and
mechanical connections on its bottom surface.

SWITCH PANEL ADAPTER AND RECEIVER RACK

The junction box on the back of the Receiver Rack has been
somewhat enlarged. This box now includes receptacles for the
Receiver Rack--Receiver Control Box cables (in Type K located
on the 8witeh Panel Adaptérs); A LINE and B LINE telephone jacks;
and two receptacles (wired in parallel), one of which may be used
to connect two Receiver Racks together, and the other to provide
circuits from the Receiver Rack to any associated transmitter
equipment. This rack box includes relays, the windings of which
should be connected, by way of this last mentioned receptacls,
aeross the coils of the keyed relays in the associated transmitter
equipment in order to provide for receiver cut-off during trans-
mission. A single side-tone connection from the transmitter will,
by virtue of extra contacts on these same relays, supply side-tone
to both telephone lines.

AIRCRAFT RADIO CORPORATION
Boonton, New Jersey.

Decenmber, 1939.
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RESTRICTED

PRELIMINARY
INSTRUCTION BOOK

FOR

Model RAT
Aircraft Radio Telegraph and
Telephone Receiving Equipment

Frequency Range: 13.5 to 27 Megacycles (MC)

This instruction book is furnished for the information of commissioned,
warranted, enlisted and civilian personnel of the Navy whose duties involve
design, instruction, operation, and installation of radio and sound equipment.
The word ‘“‘RESTRICTED" as applied to this instruction book signifies that
this instruction book is to be read only by the above personnel, and that the
contents of it should not be made known to persons not connected with the
Navy. .

AIRCRAFT RADIO CORPORATION
BOONTON, NEW JERSEY

CONTRACT NOs-67258,
Dated June 24, 1939



OPERATION OF THIS EQUIPMENT INVOLVES THE USE OF HIGH VOLTAGES WHICH
ARE DANGEROUS TO LIFE. OPERATING PERSONNEL MUST AT ALL TIMES OBSERVE
ALL SAFETY REGULATIONS. DO NOT CHANGE TUBES OR MAKE ADJUSTMENTS
INSIDE EQUIPMENT WITH HIGH VOLTAGE SUPPLY ON. DO NOT DEPEND UPON DOOR
SWITCHES OR INTERLOCKS FOR PROTECTION BUT ALWAYS SHUT DOWN MOTOR
GENERATORS OR OTHER POWER EQUIPMENT. UNDER CERTAIN CONDITIONS DAN-
GEROUS POTENTIALS MAY EXIST IN CIRCUITS WITH POWER CONTROLS IN THE
OFF POSITION DUE TO CHARGES RETAINED BY CAPACITORS, ETC. TO AVOID CASU-
ALTIES ALWAYS DISCHARGE AND GROUND CIRCUITS PRIOR TO TOUCHING THEM.

THE ATTENTION OF OFFICERS AND OPERATING PERSONNEL IS DIRECTED TO
BUREAU OF ENGINEERING CIRCULAR LETTER NO. 5a OF 3 OCTOBER 1934, OR SUB-
SEQUENT REVISIONS THEREOF ON THE SUBJECT OF ‘“RADIO—SAFETY PRECAU-
TIONS TO BE OBSERVED".
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Model RAT Aircraft Radio Receiving Equipment

TYPE CBY-21400 RECEIVER
DYNAMOTOR UNITS

TYPE CBY-46083 TYPE CBY-46084
RECEIVER UNIT RECEIVER UNIT

TYPE CBY-49109
SWITCH PANEL ADAPTERS

TYPE CBY-23154
SWITCH PANELS

TYPE CBY-23155 TYPE CBY-46096 TYPE CBY-46085
RECEIVER CONTROL BOX RECEIVER RACK RECEIVER MOUNTING

Fic. 1—PrincipaL Units, MoDEL RAT EQUIPMENT



Model RAT

Aircraft

Radio Receiving Equipment

I. DESCRIPTION
GENERAL {5) Continuous wave or modulated radio signals
may be received.

Model RAT Aircraft Radio Receiving Equip- (6) Both receivers may be no:.:.mo\mo&.ﬁo a single
ment consists of two complete superheterodyne antenna of the fixed or ﬂ.nw:._:m..é:m type.,
aircraft radio receivers designed for individua!l or (7) Manual control of sensitivity is employed,
simultaneous operation in the frequency bands of aided by an m.:E:mQ circult é.r_or prevents
13.5 to 20 megacycles and 20 to 27 megacycles. strong radio signals from blocking reception.
The equipment may be described generally as (8) Tuning dials are calibrated directly in mega-
follows: cycles.

. ) . (9) The schematic circuit diagrams of both

(1) Primary power is obtained from the 12-volt receivers are alike. The capacitance and
dc supply on the airplane. inductance values of the antenna input,

(2) Six 12-volt, octal-base, metal tubes are em- radio amplifier, and oscillator circuits differ
ployed in each receiver. in the two receivers, but all other circuits

(3) The receivers may be operated one at a time are alike .anrwaom:v\ and m_mnq_ow:%. ‘H,r.m
or simultaneously. Either may be remotely intermediate frequency of both receivers is
or locally controlled. 4.2 megacycles.

(4) The output of both receivers may be paral- The following is a list of Major Units and
leled on a single headset, or may be separa- Accessories supplied with each Model RAT Equip-
ted for split or double headset operation. ment on Contract NOs-67258.

TABLE 1
Quantity
Navy Type per Mfrs.
Designation Name of Major Unit or Accessory Equipment Designation
21400 Receiver Dynamotor Unit. .. ..........oiuuiniiii .. 2 5206
23154 Switch Panel. .. ... ... . 2 6434
23155 Receiver Control Box (two receiver)..... ... ... 1 6546
46083 Receiver Unit (13.5-20 MC) with set of tubes ........................ 1 6716
46084 Receiver Unit (20-27 MC) with set of tubes. .................ou.... 1 6717
46085 Receiver Mounting. .......... .. . i 1 5694
46096 Receiver Rack...... ... ... . 1 6593
49109 Switch Panel Adapter......... ... ... ... ... .. 2 6433
Local Tuner. ... ... . 2 6743
Wired Plug. . ... o 2 6787
Cable, Receiver Rack to Battery, 10feet.................. ..o, 1 6694
Cables, Receiver Rack to Receiver Control Box, Sfeet................. 2 6693
Cable, Patch (to external equipment), 10feet......................... 1 5808
Mechanical Linkages, Sfeet........ .. .. ... ... . . . i 2 6151
Slip Cover (EW0 reCeiVer). . .. ...ttt e e 1 6939
Preliminary Instruction Books............. ... ... ... ... .. .00 2
*Operating Spare Parts. ... ... . 1 set
*Operating spare parts include:
PSS e cospmuoaoimas s auns s f oo s s ME s B M AT A IE LR A 2N AR S AE 3 Y B omnni e 8 4414
Relay contacts (relay 6318), ready for assembly to relay frame....... ... 1 set
Vacuum tubes. One set consists of three 12SK7, one 12K8, onc 12SR7,
and one 12A6 tubes....... ... .. 1 set
Control grid clips. ... ..o 1 6343
Receiver mounting shockproof cup assembly. ......................... 1 5185
Dynamotor shockproof ring assembly............. P TT LT T T T TV I 1 4681
Maintenance tools;
Bristo set screw wrench #6. ... ... .. ... 1 8021
Phitllips screw driver #Hl . oo g oo marsnooyonmnosswnnssmma s smss s sz ip 1 8020
Tubesextracton s mascomms s mis e mm s s SEEE s oMo E o Er MBS ERmELERD LS 1 7489




Model RAT Aircraft Radio Recetving Equipment

NOMENCLATURE

In the following text, Type CBY-46083 Receiver
Unit (13.5-20 MC) or Type CBY-46084 Receiver
Unit (20-27 MC) may be referred to as ‘“the re-
ceiver”’ together with an indication of the fre-
quency range if significant; the Type CBY-46096
Receiver Rack may be referred to as ‘‘the rack’;
the Type CBY-46085 Receiver Mounting as ‘“ the
mounting’’; the Type CBY-21400 Receiver Dyna-
motor Unit as “the dynamotor’”’; the Type CBY-
23155 Receiver Control Box as ““ the receiver con-
trol box’’; the Type CBY-23154 Switch Panel as
“the switch panel’’; the Type CBY-49109 Switch
Panel Adapter as ““ the switch panel adapter”.

The abbreviation “ RF” will be used throughout
the text to denote the “radio frequency’ of the
incoming signal, or the “radio frequency’ of the
oscillator associated with the mixer tube. “IF”
will be used to indicate the resonant “intermediate
frequency’’ of the three tuned circuits following the
mixer. This frequency is “intermediate’” between
the “RF” and the frequencies of the audible
signals.

200 —>»
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FiGc. 2—TvypricaL RECEIVER UNIT

SYMBOL AND DRAWING NUMBERS

The symbol numbers used in the following dis-
cussion refer to parts shown and similarly num-
bered in the photographs and schematic drawings
of this book (Figs. 1 to 10, inclusive). These two
or three digit numbers are also shown in the Parts
Reference List, at the end of the text. Figs. 11 to
20, inclusive, are exact copies of manufacturing
drawings, and show only Aircraft Radio Corpora-
tion drawing numbers.

SERIAL NUMBERS

Serial numbers appear on all units having Navy
Type designations. In one Model RAT equipment
there are fwo each of Type CBY-21400 Receiver
Dynamotor Units, Type CBY-23154 Switch
Panels, Type CBY-49109 Switch Panel Adapters,
and one each of the remaining units. An example
of the serial numbering of 50 Model RAT equip-
ments follows: Receiver Dynamotor Units will be
numbered 1-100, and likewise Switch Panels and
Switch Panel Adapters. All other units will be
numbered 1-50.

The nameplates on the bases of the Dynamotor
Units are hidden from view when these units are
mounted on the receivers. In order to aid in check-
ing the dynamotor serial number without dis-
mounting these units from installed equipment,
additional serial-number plates have been pro-
vided, which are mounted conspicuously on the
tops of the dynamotor machines. These plates are
of the “write-in"’ type, so that if it becomes neces-
sary to mount a new machine on the base, the
proper number may be inscribed on the “write-in"’
plate. The Number engraved on the Dynamotor Unit
nameplate is the permanent serial number of that
unit.

POWER SUPPLY

The equipment is designed to operate froma
primary source of 11 to 15 volts dc. The current
drain is 3 amperes per receiver at 14 volts input.

VACUUM TUBES

Six octal-base metal tubes are employed in each
receiver as follows: one 12SK7 as a radio frequency
(RF) amplifier, one 12K8 as a ““mixer”’ or ‘“con-
verter’’, two 12SK7 as intermediate frequency
(IF) amplifiers, one dual purpose 12SR7 as a de-
tector and CW oscillator, and one 12A6 as an
audio amplifier. The heaters of all of these tubes
are rated at 12.6 volts, but may be operated from
an 11-15 volt source. All tubes terminate in a
standard octal base and, except for the 12K8 which
has its signal grid brought out at a top cap, are of
the single-ended type. The 12SK7 is a “ triple-grid,
super-control” RF amplifier tube. It is sometimes
referred to as a ““remote cut-off”” or ““variable-mu”’
tube. The 12K8 is a combination “‘ triode-hexode”
used to perform the functions of oscillation and of
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Fic. 3—REeceIvErR OutPUT CONNECTIONS

modulating or ‘“mixing” this oscillation with the
incoming RF signal to produce the IF. In early
superheterodynes these functions were performed
by two tubes called the ““first detector” and the
“RF oscillator’”. The 12SR7 is a ‘““duodiode-
triode”’, that is, it consists of two diode plates, plus
a triode. One diode plate is used as a detector, the
second diode is grounded externally, and the triode
is used as a heterodyne oscillator for CW reception.
The 12A6 is an audio amplifier power output tube,
sometimes referred to as a ‘*‘beam’’ power tube.
Table II lists the electrical characteristics and
terminal arrangements for each of the four types
of tubes used in the equipment.

RECEIVER OUTPUT CONNECTIONS

By means of a three-position toggle switch
associated with each receiver, the output of one
or both receivers may be connected to either of
two telephone lines terminated at jacks marked
“A Tel” or “B Tel”, or may be left disconnected
from all telephone jacks (three-position switch
left in the center position).

The schematic circuit arrangement is shown in
Fig. 3. For local control operation, the receiver
control box switches shown, are not employed, and
the wired plug, 103, (Fig. 10) is assumed to be in
place. It will be noted that a switch on the rack
connects the first receiver output to the “A Tel”
line, or to the ‘B Tel” line, or leaves the output
disconnected, and similarly, a second switch con-
nects the second receiver output to the “A Tel”
line, or to the “B Tel” line, or leaves the output
disconnected. The switch which controls the out-

Y BECEIVER
CoNTROL BOX

? ¢

put of a receiver, is on the front of the rack directly
under that receiver. If the equipment is to be oper-
ated by remote control, all switches shown in Fig. 3
are in the circuit, but the switches on the rack must be
left in the center or neutral position. When this is
done, the disposition of receiver outputs is con-
trolled by the two control box ‘A-B" switches. Here
also, it is possible to connect either or both re-
ceivers to ‘A Tel” or “B Tel’ jacks, or to leave
the output of either or both receivers disconnected.

Fig. 3 shows a relay associated with each re-
ceiver. The function of each relay is to connect the
telephone line either to the side tone line from an
external transmitter, or to the output of the re-
ceiver. These relays are designed and connected
to operate simultaneously with the keying relay
of the transmitter.

ANTENNA

A single antenna of the trailing-wire or fixed
vpe may be connected to both receivers. Any
convenient length of wire greater than 5 feet may
be used. Separate antennas may be used, if
desired.

GAIN CONTROL

The gain control is a variable resistor in the
cathode to ground circuit of the radiofrequency
(RF) amplifier tube and the first intermediate fre-
quency (IF) amplifier tube. In addition to this
manual gain control, a kind of automatic gain
control is added, which comes into action only
when signals otherwise strong enough to overload
the radio amplifiers, are present, and which thereby
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prevents blocking of reception. The result is that
regardless of the setting of the manual gain con-
trol resistor, strong signals will not block the
receiver, and at the same time the sensitivity for
weak signals will not be less than that for which
the manual control is set.

DIALS

Dials on both the receivers and receiver control
box are direct reading in megacycles (MC). The
mechanical design of the receiver control box is
such that the dials may be adjusted for corre-
spondence with the dials on the receivers, after all
units, cables, and mechanical linkages have been
installed.

SIMILARITY OF THE TWO RECEIVER
UNITS

The coils and gang capacitors associated with
the antenna, RF amplifier, and RF oscillator cir-
cuits of the two receivers, and the tuning dials,
are not alike, but all other mechanical and electri-
cal parts are identical. The intermediate frequency
of both receivers is 4.2 megacycles.

TYPE CBY-46083 RECEIVER UNIT

The Type CBY-46083 Receiver Unit is a six-
tube superheterodyne aircraft radio receiver de-
signed for the reception of amplitude modulated
or unmodulated (MCW or CW) signals in the fre-
quency range of 13.5 to 20 megacycles. A photo-
graph of this receiver is shown in Fig. 2, top and
bottom views are shown in Figs. 4 and 5, a sche-
matic circuit diagram is shown in Fig. 10, an out-

line drawing showing dimensions and weights is
shown in Fig. 12, and a wiring diagram is shown
in Fig. 13.

The “radio frequency’” (RF) part of the receiver
consists of a preselector, comprising a tuned
antenna circuit followed by a tuned ‘“radio fre-
quency”’ (RF) amplifier stage feeding the mixer
tube signal grid (top cap); and a ‘‘radio frequency”’
(RF) oscillator circuit. Each of these three circuits
is tuned by a section of the 3-section gang capaci-
tor. The ““intermediate frequency’ (IF) part of the
receiver consists of three 4.2 megacycle tuned cir-
cuits, one following the mixer and one after each
of the intermediate frequency amplifier tubes. A
diode detector follows the third IF circuit. The
audio output from the diode detector is resistance
coupled to an audio amplifier and the output from
this amplifier is coupled to the telephone line
through a transformer. A CW oscillator, tuned to
4.2 megacycles, is coupled loosely to the input to
the second IF amplifier tube by means of ca-
pacitance 56, to obtain a beat note for CW
reception.

Current from the 11-15 volt primary source is
fed to the heater terminals of all tubes, and to the
input side of a small dynamotor. The high voltage
dc from the dynamotor supplies plate and screen
voltages to all six tubes. No other source of dc
supply is used.

Cathode current from the RF and first IF
amplifier tubes is fed through fixed resistors 19
and 40 respectively, to the manual gain control
resistor 98 in the switch panel (or to a similar
resistor in the control box, if the receiver is re-
motely controlled). Increase in resistance of the
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gain control resistor causes the voltage between
cathode and ground to increase, and since the
grids of these tubes are at ground potential for
dc, the grids become more negative with respect
to cathode. The amplification (or gain) of each of
these tubes is reduced as its grid becomes more
negative, and thus the basic radio gain of the
receiver is manually adjustable.

If the setting of the manual gain control is left
fixed, signals strong enough to produce control
grid current in the 2nd I.F. tube develop a dc
voltage across resistor 54. This voltage increases
with further increase in signal strength. In order
to prevent blocking of the RF and IF amplifier
by such strong signals, the amplification of the
RF and first IF tubes is reduced by completing
the grid circuits of these tubes to ground through
resistor 54. As the voltage across resistor 54 tends
to increase, the grids of the two amplifier tubes
become more negative, and their gain is reduced.
The result of this action is that signal voltages as
high as 2 volts in the antenna will not overload
the radio and IF amplifier, regardless of the
setting of the manual gain control.

To receive modulated signals, the “CW-OFF-
MCW?” switch controlling that receiver, should be
on “MCW?”, in which position the plate of the CW
oscillator is grounded. To receive unmodulated
signals this switch should be on “CW”. In this
position the CW oscillator operates at the inter-

mediate frequency of 4.2 megacycles and produces
a beat note as the receiver is tuned to resonance.
A very small coupling capacitance, 56, between
the plate of the CW oscillator and the grid of
second I.F. amplifier, formed by the capacitance
between pin plugs in the 2nd IF receptacle, is
sufficient to produce the level of CW oscillator
voltage at the diode detector necessary for ade-
quate beat audio output.

The small tube, 10, is a neon lamp across the
antenna input tuned circuit, which glows at ap-
proximately 80 volts. The lamp acts as a voltage
limiting device, and prevents a voltage higher
than 80 from being developed across the tuned
circuit by extremely strong local signals or electri-
cal disturbances. Tube 89 is a similar protective
device across half of the primary of the output
transformer. Strong signals or static crashes cause
the lamp to glow and thus limit the maximum
voltage that can be developed across the terminals.

Capacitor 11 is a small fixed unit of approxi-
mately 6.5 micromicrofarads capacitance. Capaci-
tor 14 is an adjustable air capacitor used for trim-
ming the antenna input circuit. The capacitances
of 11 and 14 are so designed that the antenna cir-
cuit can be aligned for any antenna which may be
connected to terminal A.

17A, B, C, are three equal tuning sections of the
gang capacitor. 17A tunes the antenna circuit,
17B tunes the RF amplifier circuit, and 17C

RF OSCILLATOR 35 190 54 87 8IB 86 74 31 188 89
RF 189 27 140 187 85|8IA| 193 | 72| |78A| 90 9] 80
AB AlBIC| (]2
235> F
100
147

ANTENNA
INPUT

4

52 46 57 83 55 68

ABC
65| 67 78B | 84
94 79

_,_ T AIBLC
19| 77 |61| 82

Fic. 5—TypricaL REcEIvER UNIT, BorTOM VIEW, INSIDE
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tunes the RF oscillator. 17D, E are adjustable air
aligning capacitors which are in parallel with the
sections 17B and 17C of the gang capacitor. 17F
and 17G are additional variable air capacitors in
sections 17B and 17C.

Coil 13 is the antenna tuning inductor. 23 is an
RF transformer. The secondary of this transformer
is tuned by 17B and 17D to the signal frequency.
33A, B are the grid and plate coils of the RF
oscillator.

Capacitor 34 is in series with the RF oscillator
tuning capacitor 17C and the oscillator plate coil
33B. The capacitance of 31 is adjusted to a value
such that the sum of the capacitances of 31 and 34
is sufficient to cause the RF oscillator to oscillate
over the entire tuning range at a frequency 4.2
MC higher than the resonance frequency of the
antenna and RF amplifier circuits. 32 is the RF
oscillator grid capacitor, and 29 is the RF oscilla-
tor grid resistor. 43A, 51A and 64A are IF tuning
coils. They are tuned to 4.2 MC by fixed mica
capacitors 42, 49, and 62 in parallel with air
trimmer capacitors 39, 48, and 59 respectively.
Coils 43B, 51B, and 64B are RF choke coils and
have only incidental magnetic coupling to tuning
coils 43A, 51A and 64A.

Audio voltage is developed across diode resistor
82, which is applied to the grid of the audio
amplifier tube through resistor 83 and capacitor
84. Resistor 83, with the aid of capacitor 65, acts
as a filter to prevent IF voltage from reaching the
grid of the audio amplifier. The amplified audio
voltage is transformed by 91 so that several stan-
dard Navy 600 ohm headsets may normally be
connected across the secondary. Capacitors 90 and
55B, together with the leakage reactance in the
transformer 91, form an audio filter which attenu-
ates frequencies above 3500 cycles per second.

TYPE CBY-46084 RECEIVER UNIT

The Type CBY-46084 Receiver Unit is like the
Type CBY-46083 Receiver Unit described above
except in the tuned circuit capacitances and in-
ductances associated with the antenna input, RF
amplifier, and RF oscillator circuits. The descrip-

- (

106 158 107 157

bk P_w.?h _mi_

tion of the circuits will not be repeated. A wiring
diagram of this receiver is shown in Fig. 14.

TYPE CBY-23155 RECEIVER
CONTROL BOX

The Type CBY-23155 Receiver Control Box
may be seen in Figs. 1 and 6. A schematic circuit
diagram of the unit is shown in Fig. 10, and a
wiring diagram in Fig. 15. Its dimensions and
weight may be found in Fig. 12.

This control box contains all of the electrical
circuits and controls for the remote operation of
the two receiver units in this equipment. An en-
graved line down the center of the control box
face, separates the controls for the two receivers.

The “A-B” switch, the “CW-OFF-MCW"
power switch, the gain control, and the tuning
control, perform the same functions in remote
operation that the “A Tel, B Tel” switch on the
rack, the “CW-OFF-MCW"” power switch, and
the gain control on the control panel, and the local
tuning knob on the receiver, perform in local
operation of the equipment.

The remote tuner dial may be adjusted to corre-
spondence with the dial on the receiver which it
controls, by unscrewing the knurled nut in the
center, and rotating the dial to give the same indi-
cation as the receiver dial, at which position it
should be locked by hand tightening only of the
knurled nut.

Headset plugs may be inserted into either of the
“A Tel” or ‘B Tel” jacks without regard to loca-
tion of these jacks. The “A-B” switch associated
with each of the receiver controls, determines
whether that receiver shall be connected to either
of the “A Tel” or “B Tel” jacks. See Fig. 3 for

the schematic circuit arrangement.

TYPE CBY-46096 RECEIVER RACK

A photograph of the Type CBY-46096 Receiver
Rack is shown in Fig. 7. A schematic and a wiring
diagram of it is shown in Figs. 10 and 15. Two
receivers may be slid into stalls and locked in place
by means of two screw clamps on the rack. In

.

il ?

115 107 116

157

14 17 106

Fi16. 6—TvyrE CBY-23155 RECEIVER CoNTROL BoxX, FRONT AND REAR VIEWS,
WITH BASE AND MOUNTING
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128 103

129 122

92

Fi1c. 7—TyprE CBY-46096 RECEIVER RACK, REAR ViEW, WITH REAR COVER REMOVED

addition to the receptacles necessary for intercon-
necting the several units of the equipment, the
rack includes tworelays 126 and 130 and a pair of
telephone jacks 120and 121. Therelaysare designed
to be operated simultaneously with a transmitter
keying relay when connected to a transmitter
through cable 136 (Fig. 10), and to connect either
the receiver output or transmitter side tone to the
headphone circuits. An “‘A Tel” and a ‘B Tel”
jack are located on the left rear of the rack. These
jacks are connected in parallel with the other
“ATel” and “B Tel” jacks in the equipment. Fuses
123 and 129 are in the positive battery line to the
two receivers. A wired plug, 103, must be connected
to receptacle 128 if the receiver is to be operated
locally at the switch panel. (A similar wired plug
must be connected to receptacle 122 if the second
receiver is also to be operated locally.) A jumper
from terminal 1 to terminal 6 on plug 103 completes
the battery circuit up to terminal 1 of the receiver.

TYPE CBY-23154 SWITCH PANEL

The Type CBY-23154 Switch Panel contains a
manual gain control resistor 98, a “CW-OFF-
MCW?” switch 97, and a coupling plug 96. It is
connected into receptacle 20 for local control of
the receiver into which it is plugged. A photograph

11

of the unit may be seen in Fig. 8. Fig. 10 shows the
schematic circuit diagram and Fig. 15 shows the
wiring diagram.

TYPE CBY-49109 SWITCH PANEL ADAPTER

The Type CBY-49109 Switch Panel Adapter is
shown in Figs. 1 and 8. It is used only when a re-
ceiver is to be controlled remotely. Its function is
to replace the switch panel and to connect termi-
nals 1 and 2 on coupling receptacle 20.

TYPE CBY-21400 RECEIVER
DYNAMOTOR UNIT

The Type CBY-21400 Receiver Dynamotor
Unit is shown in Figs. 1 and 4. A schematic circuit
diagram and a photograph of the component parts
may be seen in Figs. 10 and 9. The dynamotor
generates the high-voltage direct current only for
the receiver to which it is attached. Each receiver
is therefore independent of the other, but in an
emergency, due to failure of one dynamotor, the
other may be substituted in its place. Coupling
plug 178 on the dynamotor is designed to be
loose, so that motion of the dynamotor relative to
the receiver will not place an undue strain on the
pin plugs of the receiver coupling receptacle 93.
Bumper studs on the dynamotor mounting plate
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170 627

Fic. 8—TvyprE CBY-23154 Switca PANEL AND TyPE CBY-49109 SwitcH PANEL ADAPTER

and chassis act as shock “limiters”, and also and capacitors 94B and 77 in Fig. 10).

prevent damage to pin plugs on the receiver cou-

pling receptacle due to improper insertion of the DYNAMOTOR RATING

dynamotor. Tnbut Outbul
A capacitor 140 across the motor brush termi- 140 :w_ﬁ d 250 Q,\(_w: de

nals, acts as an RF filter. The high voltage audio 22 Mmﬂwmﬁ%m 0.06 amperes

filter is a part of the receiver unit (see choke 76

12
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II.

GENERAL

Fig. 12 shows the dimensions and weights of the
several units comprising the equipment. Fig. 11
shows the cabling of all units of the equipment for
local and for remote control installations. As may
be seen from this diagram, the following units are
required for local control operation: 2 dynamotors,
2 receivers, 2 switch panels, 1 mounting, 1 rack,
2 local tuners, 2 wired plugs, and 1 battery cable.
For remote control, the following units are required:
2 dynamotors, 1 receiver control box, 2 receivers,
1 mounting, 1 rack, 2 switch panel adapters, 1
battery cable, 2 receiver control box cables, and
2 mechanical linkages. For interconnection with a
transmitter, a cable, 136, is required for either
local or remote control installations. Cable 136 is
not essential to the operation of this equipment by
itself. In case additional similar receiving equip-
ment is installed in the airplane, a cable similar
to 136 (not supplied on_this contract) may be used
to interconnect the first and second racks, thus
eliminating the necessity for an additional trans-
mitter cable, and in additipn, connecting the new
receivers to the “A Tel” or “B Tel” lines of the
first receivers. A battery cable will be required for
the second rack, however. This method of con-
nection can be extended to any number of receiver
racks.

It is recommended that the equipment be in-
stalled for local operation wherever possible, not
only to reduce weight and space requirements, but
to eliminate the backlash that exists in tuning by
mechanical linkage. If local control is not possible,
the receiver mounting should be so located as to
reduce the length of the mechanical linkages and
to require as few bends as possible.

ANTENNA

A single antenna, five feet or longer, and of
either the fixed or trailing-wire type, should be
connected to the antenna binding posts of both
receivers. (Separate antennas may be used if for
any reason it is desirable). A satisfactory antenna
connection may be made to the ““ Receive’ binding
post on the antenna relay of the transmitting
equipment, thereby making use of the transmit-
ting antenna when the relay is in the “receive”
position.

For protection of the receivers from exception-
ally strong atmospherics it is recommended that a
1 megohm, 2 watt, carbon resistor be connected
between antenna and ground at some convenient
point between the antenna binding post on the
receiver and where the antenna comes into the
airplane. This prevents extremely high voltages
from being built up which might damage the
antenna series capacitors.
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INSTALLATION

DISPOSITION OF UNITS

If the equipment is to be locally controlled, it
should be mounted on a bench in front of the
operator where he can easily read the dials and
operate the controls on the switch panels. Care
should be taken to see that plenty of slack exists
in all cables near the point of attachment to the
rack. Reduction in shockproofing will result if this
precaution is not taken. When the receivers are
locally controlled, wired plugs similar to 103 must
be plugged into control box outlets 122 and 128.
See Figs. 10 and 11.

If the equipment is to be remotely controlled,
cables and mechanical linkages must be installed
with sufficient slack near the units that the shock-
proofing is not destroyed. The mechanical link-
age should not be bent to a sharper radius than §
inches. The location of the receiver control box
should be such that the calibrated dials may be
easily read and the switches and gain controls be
accessible.

Make certain that the mechanical linkages con-
nect the receiver and receiver control box having
the same frequency range on their direct-cali-
brated dials, and that the receiver control box
cables likewise connect the corresponding units.

A cable, indicated by 136 in Fig. 10, may be
used to connect the transmitter side tone and
transmit-receive relay into this equipment. The
“A Tel” and “B Tel” lines in this cable are not
used. Fig. 10 indicates the proper transmitter
connections. For installations where side tone and
relay operation are not desired, this cable may be
omitted.

A patch cable, indicated by 137 in Fig. 10, may
be used to link together additional similar racks.
Cable 137 is not supplied on this contract. Trans-
mitter side tone, transmit-receive relay, and
“A Tel” and “B Tel” lines may be “patched”
over to the corresponding outlet on a second
similar rack. A battery cable on the second equip-
ment is necessary. Outlets 134 and 135 are alike
and corresponding terminals are paralleled.

All cables have a tough outside covering to pro-
tect the shielding braid. However, it is recom-
mended that the cable be kept away from sharp
metal edges which might chafe through the coating
to the shielding. If it appears necessary to violate
this precaution, a layer or two of rubber or friction
tape should be used at these points as additional
protection.

INPUT ALIGNMENT

The final installation adjustment is the align-
ment of the antenna input circuit for the particular
antenna used. The alignment knob 143 is on the
lower left front of the receiver and is marked
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“Align Input”’. Both receivers should be connected
to the antenna. Turn the receiver on to “CW’" and
adjust the gain control for maximum gain with
the receiver tuned to the high frequency end of the
dial. Adjust the atignment knob for maximum
background noise. Do the same for the second
receiver. The adjustment is not critical but there
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should be a maximum amount of background
noise at some point. If the length of the antenna
happens to be near a half wavelength, the noise
will be about equal for any setting of this ‘“trim-
mer’”’. If this situation is encountered, tune to the
middle of the receiver dial and repeat the opera-
tion.
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ITI.

Operation of this equipment involves
the use of High Voltages which are
dangerous to life. Operating personnel
must at all times observe all safety
regulations. See safety instructions on
page 2 of this book.

LOCAL CONTROL OPERATION

There are two switches, a gain control knob, and
a tuning control associated with the operation of
each receiver whether operated locally or remotely.
In the center (OFF) position of the switch panel
switch, all power is off. In the “MCW" position,
power is on the vacuum tube heaters and dyna-
motor. In the “CW?’ position the same is true, and
in addition the CW oscillator is turned on. A
three-position toggle switch is mounted on the
rack under each receiver. When this switch is
thrown to the left to “A Tel”, the output of the
receiver directly above is connected to “A’” tele-
phone line, and when thrown to the right it is con-
nected to the “B’” telephone line. When the
switch is in the center position, the receiver output
is connected to neither line (see Fig. 3). Thus the
output of each receiver may be connected to either
or neither line by means of these switches.

REMOTE CONTROL OPERATION

To change to remote operation of both receivers,
replace the switch panels with the switch panel
adapters, remove the wired plugs from the receiver
control box outlets on the rack, connect the con-
trol box and rack with two cables as shown in
Fig. 11, and set the toggle switches on the rack to
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OPERATION

the center position, and replace the local tuning
controls with the mechanical linkages. At this
time, the precautions as to cable, dial, and linkage
correspondence under ‘‘Disposition of Units”
should be observed, and the dial settings at the
remote control box established, as described above
under ‘‘Receiver Control Box”. The lever switch
marked “A-B’ associated with each receiver, now
performs exactly the same switching function be-
tween “A Tel” and ‘B Tel” that the toggle switch
on the rack did for local control (but the rack
toggle switches must be in the center position). The
gain control and “CW-OFF-MCW” switches
operate as indicated above for local control
operation.

The design of the receivers is such that under
“stand by” conditions the gain control may be
left in the maximum gain position without fear of
losing a signal from a nearby transmitter in the
same squadron. This is due to the automatic gain
control action on the RF and first IF amplifiers
which prevents RF overload.

The RF oscillator of the 13.5-20 MC receiver
oscillates at a frequency 4.2 MC higher than the
indicated frequency on the dial, so that in tuning
from 13.5-20 MC, the RF oscillator is tuned from
17.7 to 24.2 MC. If the 20-27 MC receiver is
operating on “CW" in the region of 20-24.2 MC, a
beat note will be heard caused by the first receiver.
If such an interference should occur, a slight re-
tuning of the first receiver will eliminate the
difficulty.

The output from an RU receiver may be plugged
into any “‘A Tel” or “B Tel” jack in either local
or remote controlled installations. In this way the
RU receiver may be paralleled with one or two of
the receivers in this equipment, or it may bealone
on either line.
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IV. MAINTENANCE

INSPECTION BEFORE EACH FLIGHT

An aural check on the operation of the receiver
can be made by listening (1) to a low pitch tone
with the gain control retarded (2) to a slight
hissing noise with the controls on CW and at
maximum gain. If each receiver responds normally
as indicated above, no further test is necessary.
If it does not, then an examination of all external
circuits and plug connections should be made,
followed if necessary, by a check on the tubes and
dynamotor. A good set of tubes, and a dynamotor,
should be available for a quick substitution test.
If the fault appears to be within a receiver, it
should be removed and bench tested as outlined
below.

GENERAL MAINTENANCE OPERATIONS

A systematic service inspection should be per-
formed on the equipment at approximately sixty
day intervals. If an aural check on the operation
of the equipment indicates that it.is performing
normally, this check should include: (1) a micro-
phonic test of all tubes, (2) removal of carbon dust
from the dynamotor by use of an air hose, (3) a
check on the condition of the brushes and com-
mutators of the dynamotor, (4) a check on dyna-
motor bearing noise (do not grease bearings
oftener than once in about 1000 hours of opera-
tion), (5) a check on tightness of all plug locking
rings and snapslides.

SERVICING FAULTY RECEIVERS

If an aural check indicates that the equipment
is not operating properly, first look for all the simple
causes of failure such as battery voltage, cabling,
plug connections, switch positions (including “‘A
Tel”, “B Tel” switches), tubes and dynamotors.
It is suggested that a standard set of specially
marked tubes be kept handy for a quick check. A
dynamotor from another receiver known to be
operating properly may be used as a dynamotor
check. If these simple tests do not reveal the
trouble, the receiver should be removed from the
rack and bench tested for more serious faults.

Disassembly of such parts as may be required for
servicing faully receivers.

(1) Receiver from the rack.

Disconnect the antenna lead from the receiver
antenna binding post, remove the mechanical
linkage (if present), unscrew the two knurled
nuts far enough to allow the lugs to be disengaged
from the pointed studs. Slide the receiver out of
the rack.

(2) Cover for bottom of the chussis.
Remove the fourteen bright screws around the
bottom edge of the chassis and front panel.
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(3) RF coil assembly.

After removing the bottom cover of chassis, as
above, remove the two black screws, one at each
side of the chassis at approximately the center of
the RF coil set assembly, and then lift the coil
assembly out squarely so as not to damage the
pin plugs.

(4) Outer recetver shield.

First unfasten the four dynamotor snapslides
and lift out the dynamotor. Remove the eight
bright screws, (four rearmost screws along the
top edge of the tie strap on each side of the chassis)
and slide the outer shield back and off. This outer
shield is not fastened by the three foremost black
screws along the top edge of the tie strap on each side
of the chassis, nor by the black screws around the
outer edge of the front panel.

(5) IF coil assemblies and tubes.

These components may be removed without
taking off the outer receiver shield. Each IF coil
assembly is secured by two bright screws at its
base. Remove these screws and pull the assembly
out squarely so as not to damage the pin plugs.

Location of Faults.

One or both of the following methods may be
used to locate trouble in the receiver.

(1) After removal of the chassis bottom cover,
a systematic measurement of the voltages at each
of the tube terminals listed in Table III will de-
termine which of the dc circuits, if any, is defec-
tive. This measurement will also check continuity
or shorts in the RF and IF plate circuits. If the
trouble is not located at the conclusion of the
above test, use an ohmmeter to check the con-
tinuity of the coils in the grid and plate circuits of
all RF and IF circuits by removing IF and RF
coil assemblies.

Check the secondary of the output transformer
for continuity.

Example: All voltages check closely to those
shown i1n Table III except that 0 voltage is
measured at terminal 8 (plate) on the first IF
tube. Fault: either the resistor 61 or IF coil 64A
is open, probably caused by a short circuit from
plate to ground in the first IF tube or by a short
in variable capacitor 48 across coil 64A. An ohm-
meter check on the coil assembly and resistor will
quickly locate the unit or units affected. The cause
of breakdown should then be determined and the
condition rectified.

(2) A second method of locating faults in the
receiver is to measure the microvolts, at each of
several points, required to produce 10 milliwatts
output. Table IV lists the test points and shows 2
value of “sensitivity’’ in microvolts which may
be considered normal for each of these points. By
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systematically applying the signal generator to
the points indicated, the stage in which the fault
lies may be quickly determined. Specific instruc-
tions follow: Note the general precautions to observe
in the application of Table IV. This table is meant
merely as a guide, and departures of 2 to 1 from
these figures do not necessarily indicate a fault.

Equipment required: (1) A standard signal
generator which covers the tuning range of the
receivers as well as the intermediate frequency of
4.2 megacycles, and which may be modulated
309, at 400 cps., (2) an output meter of the copper
oxide rectifier or vacuum tube voltmeter type,
(3) a resistor of such value that combined with
that of the headphones and the voltage measuring
instrument across it, the effective load resistance
will be close to 300 ohms, (4) a bench test set,
Aircraft Radio Corporation #7369, or equivalent,
consisting of necessary cables, meters, jacks, gain
control, and power switch. (5) a crystal frequency
indicator (or equivalent) for accurately determin-
ing test frequencies. (The variable portion of the
alignment tuning capacitors in this equipment is so
small, that unless the signal generator frequency
is precise, it may not be possible to find a resonant
point within the range of the aligning capacitor.)
The receiver may be connected to this equipment
for convenient inspection and adjustment in any
position. In lieu of this special equipment, a bench
test of a receiver may be made by connecting the
battery + to terminal 6 (see Fig. 10) and bat-
tery — to the chassis. The headphones, output
meter, and load resistor, may be connected to
terminal 2 and the chassis. The receiver may then
be operated with a switch panel on the front of the
receiver.

Order of test. (It is not necessary to remove the
outer receiver shield for these tests):

(1) Connect the ground lead from the signal
generator output to the receiver chassis.

(2) Connect the other lead from the signal
generator output direct to the antenna binding
post. See that the lengths of both leads from the
signal generator are no greater than necessary
(less than one foot) and that these leads are kept
close together.

(3) Set the signal generator modulation to 309, at
400 cps, set the signal generator microvolts to
200, set the receiver indicated frequency to the
lowest calibrated value, switch to MCW position,
turn the gain control to maximum, and vary signal
generator frequency through the indicated receiver
frequency and far enough on either side to avoid
errors in signal generator frequency calibration.
Use head telephones in the receiver output circuit.
If a 400 cycle output is heard, retune the receiver
to the highest calibrated frequency (20 or 27 MC)
and retune the signal generator through this fre-
quency. Keeping the signal generator output
microvolts adjusted to produce not more than 10
milliwatts output, tune the signal generator and
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“align input” knob, 143, to produce maximum
output. If not more than twice the number of
microvolts listed in Table 1V is now required to
produce 10 milliwatts output, the receiver sensi-
tivity is not abnormally low, and any serious
defect apparent in MCW operation must be
found elsewhere. If the MCW sensitivity is satis-
factory as indicated above, check the CW position,
and consider the CW sensitivity satisfactory if
not more than one half the MCW microvolts is
required on CW to produce a maximum beat audio
output of 10 milliwatts.

(4) If the receiver sensitivity on MCW is ab-
normally low, measured at the antenna post,
determine whether the fault lies ahead of, within,
or following the “mixer” stage, by checking the
sensitivity at the mixer grid (top cap of type
12K8 tube).

(5) Set the signal generator modulation to 30 % at
400 cps, and tune its frequency through the in-
dicated receiver frequency as before. If not more
than twice the microvolts indicated in Table IV
is required for 10 milliwatts output, the fault lies
between the antenna binding post and the output
of the RF amplifier stage. If three or four times
the number of microvolts indicated in the table is
required in this RF test, change the signal gene-
rator frequency to 4.2 MC and vary its frequency
and output level progressively to obtain a maxi-
mum output of 10 milliwatts. If the normal num-
ber of microvolts is now required, the fault lies in
the oscillator tube elements, or oscillator circuit
of the mixer stage.

(6) Check the mixer tube voltages, and if these
are normal, replace the mixer tube with one known
to be operative.

(7) If considerably more than the normal micro-
volts at 4.2 MC on the mixer grid is required, the
fault lies further along the amplifier including, or
in, the mixer tube elements not used for oscillation.

(8) Continue with the signal generator sensi-
tivity checks at 4.2 MC on the control grid of the
first IF tube. Wrap a wire around the control grid
terminal, (fourth terminal clockwise from the
locating pin as viewed from the bottom) for con-
nection to the signal generator.

(9) If this check still shows faulty sensitivity,
repeat the measurement in a similar manner on the
control grid of the second IF tube, checking the
terminal voltages of the tubes and circuits in-
volved, in order to locate the position of the fault
more exactly. Abnormally low sensitivity at the
second IF grid indicates trouble between this
point and the audio output circuit. The signal
generator is not useful beyond the second IF grid.

Using this method, the source of the trouble may
be quickly narrowed down. It is then possible to
use an ohmmeter to check the components be-
tween the tube which was found to give correct
sensitivity, and the first one toward the antenna
which failed to do so.
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(10) After the fault has been removed, recheck
the CW operation at 4.2 MC by returning the
signal generator to the mixer grid (top cap) to see
if less than half the MCW microvolts are there
required to produce maximum beat audio output
when in the CW receiver position. The signal
generator tuning which here produces maximum
MCW output should agree closely with that
required to produce zero beat on CW,

RECEIVER STAGE AND
OSCILLATOR ALIGNMENT:

THIS OPERATION SHOULD NOT BE AT-
TEMPTED WITHOUT PROPER EQUIP-
MENT AND AUTHORITY

If the sensitivity of a receiver is found to be
low, and the tubes, dynamotor, and circuit ele-
ments are normal, it may be necessary to realign
(“trim”) the several stages. The equipment re-
quired for this operation is the same as that
indicated above for “location of faults”, plus a
small metal screwdriver. Do not attempt to improve
the alignment on an outside radio signal unless the
alignment is very bad or unless the signal is a con-
tinuous tone. The alignment operation should be
performed in the following order:

(1) Set the signal generator to 4.2 MC modu-
lated 309 at 400 cps. The 4.2 MC should be as
precise as possible. Use a crystal frequency indi-
cator. The receiver should be operating on
“MCW?” at maximum position of the gain control.

(2) Connect the signal generator leads to the
control grid of the 12K8 mixer tube and to the
chassis of the receiver, as described under “Loca-
tion of Faults”. Do not remove the grid cap.

(3) Increase the signal generator input to the
smallest amount which will produce an easily
readable level in the output meter (say 10 milli-
watts).

(4) Tune capacitor 59 for maximum output,
using a metal screwdriver inserted in the hole in
the top of IF assembly 176. As the output in-
creases, reduce the signal generator input to the
amount necessary to keep the output level ap-
proximately 10 milliwatts. It should be possible
to obtain a maximum in each of the following
alignment operations, i.e., the output should be a
maximum at some point on the trimmer other
than at the maximum or minimum capacitance
points.

(5) Tune capacitor 48 of IF assembly 175 for
maximum output using the method of (4).

(6) Tune capacitor 39 of IF assembly 174 for
maximum output in a similar manner. If further
alignment appears necessary, remove the outer
receiver shield 164. (It is necessary that shield 164
be removed in order to gain access to RF amplifier
trimmer 17D and to RF oscillator trimmer ca-
pacitors 17E and 31).
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(7) Switch to “CW” and tune the CW oscillator
trimmer capacitor 73 for zero beat. Capacitor 73
may be tuned with a small metal screwdriver
through the hole in the right rear side of the
chassis.

(8) Next, set the tuning dial of the 13.5-20 MC
receiver to 20 MC (or the 20-27 MC receiver to
27 MC) and set the signal generator as accurately
as possible to the corresponding frequency. (Use
crystal frequency indicator).

(9) With the signal generator lead still attached
to the control grid (top) of the mixer tube, tune
the RF oscillator shunt trimmer capacitor 17E
for maximum output. If two different capacitance
settings of 17E can be found at which the output
is a maximum, be sure to use only the setting
corresponding to the higher capacitance. The max-
imum capacitance position of the rotors of all air
trimming capacitors (except auxiliary trimmers
under gang capacitor shield) in the equipment is
obtained when the top of the ‘‘cross’ or “‘arrow’’
on the rotor shaft is lined up with the fixed fiducial
mark on the dust shield, IF can, or chassis. Turn-
ing the rotor 180° in either direction reduces the
capacitance to a minimum,

(10) Next, connect the signal generator to the
antenna post, and leaving its frequency and the
receiver dial setting unchanged, align the RF
amplifier trimmer 17D, and the antenna input
(*‘align input’’ knob).

(11) Next, tune the 13.5-20 MC receiver to
13.8 MC (or the 20-27 MC receiver to 20 MC)
and the signal generator to the corresponding
frequency.

(12) Tune the RF oscillator series trimmer
capacitor 31 for the maximum output which can
be obtained by tuning the receiver slowly back
and forth between trial settings of trimmer 31.

(13) Return the signal generator and receiver
to the settings indicated in (8) above and repeat
the tuning adjustment of (9). If appreciable re-
tuning is here necessary repeat procedure (12),
then (8) and (9) until no more improvements are
obtained.

Auxiliary aligning capacitors 17F and 17G are
in parallel with aligning capacitors 17D and 17E.
17F and 17G may be tuned only after removal of
the gang capacitor shield. These are adjusted at
the factory either to maximum of half capacity,
depending on the receiver and the capacitor, and
should not be altered subsequently. The correct
settings follow:

I7F 17G

(Mixer Input)  (RF Oscillator)
13.5-20 MC... ... Half Max.
20-27 MC........ Half Half

Anyone charged with servicing of the equip-
ment should make it a point to learn the plate,
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screen, and cathode voltages to be expected at the
terminals of the several tubes. He should be able
to identify on sight each RF and IF coil assembly,
the function of the several tubes, the sections of
the gang capacitor, and the several terminals of

each tube. The above knowledge, plus a syste-
matic approach, will expedite trouble shooting.

Again,—LOOK FOR THE SIMPLE CAUSES

OF FAILURE FIRST.

Type 125K7
Heater voltage. .............. 12.6 v
Heater current............... .15a
Control grid voltage........... -3v
Plate voltage................. 250 v
Screen grid voltage............ 100 v
Plate current............ 9.2 ma
Screen grid current............ 2.4 ma
Oscillator plate voltage (12K8). .
Oscillator plate current (12K8). .
Cathode current.............. 11.6 ma

Conversion conductance. . .....

Transconductance. .. ... (ORTE vy 2000 micromhos

Plate resistance............... 0.8 megohm

Amplification factor. ... .. 1600
Output load resistance.........

Power output. ...............

*Base Connections............ #1 Shell (S)

#2 Heater (H)
#3 Suppressor
grid (Su)

#4 Control
grid (G)
#5 Cathode (K)

#6 Screen grid

(Gs)

#7 Heater (H)

#8 Plate (P)
Top cap

TABLE 11

ELECTRICAL CHARACTERISTICS AND TERMINATIONS
OF RECEIVER VACUUM TUBES.

12K¢&

12.6 v

15 a

-3v

250 v

100 v

2.5 ma

6.0 ma

100 v

3.8 ma

12.5 ma

350 micromhos
(hexode) 570
micromhos
(triode) 3000
micromhos
(hexode) 0.6
megohm
(triode) 8300
ohms
(hexode) 342
(triode) 24.9

Shell (S)
Heater (H)
Plate
(hexode) (P)
Screen grid
(hexode) (Gs)

Control grid (osc)
and grid #1 hexode

(Go),
Plate (osc) (Po)

Heater (H)

Cathode (K)
Control grid
(hexode) (G)

125R7

12.6 v
15 a
O v

250 v

om ma

9.5 ma

1900 micromhos

8500 ohms

16

Shell (S)
Control grid (G)
Cathode (K)

Diode plate
(2) (Dp2)
Diode plate
(1) (Dp1)

Plate (triode) (P)

Heater (H)
Heater (H)

* Base connections are numbered clockwise from the locating pin as viewed from the bottom.

12406

12.6 v
.15 a
-12.5v
250 v
250 v
30 ma
4.0 ma

34 ma

,.wooo micromhos
50000 ohms

150

7500 ohms
2.5 watts
(109, total
harmonic
distortion)
Shell (S)
Heater (H)
Plate (P)

Screen
grid (Gs)
Control
grid (G)

Heater (H)
Cathode (K)

19
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TABLE III
VYACUUM TUBE TERMINAL VOLTAGES

Normal de¢ voltages between each of the tube socket terminals and the chassis. Input voltage 14.0. Receiver in
the “CW,"” maximum gain condition. Variations of as much as 2109, from the following values may be obtained
due to differences in tubes, resistors, dynamotors, and measuring equipment. Some terminals are accessible only
with a bent voltmeter prod. Reference to the wiring diagram, Fig. 13 or Fig. 14, will indicate more accessible points
which connect directly to these terminals.

RF Mixer First Second Detector- Audio
Tube IF IF CW Osc. Amp.
12SK7 12K8 " 12SK7 12SK7 12SR7 1246
*Base Connection #1............ 0 0 0 0 0 0
*Base Connection #2. .. 0 0 0 0 **No test 13.4
*Base Connection #3............ 4.0 227 4.4 3.0 0 230
*Base Connection #4............ 0 85 0 0 0 229
*Base Connection #5............ 4.0 **No test 4.4 3.0 0 0
*Base Connection #6............ 87 40 87 85 ..
*Base Connection #7............ 13.4 13.4 13.4 13.4 13.4 0
*Base Connection #8............ 227 4.0 227 227 0 16.7
TopCap..ooovovviiiiv i . 0 . - -

*Base connections are numbered clockwise from the locating pin as viewed from the bottom. o
**Under oscillating conditions a small dec voltage exists between these terminals and ground, but the application
of voltmeter leads may stop oscillations, resulting in unreliable voltmeter readings.

TABLE 1V
SENSITIVITY

Microvolts, modulated 30 percent at 400 cps, required to produce 10 milliwatts, (1.74 volts)into 300 ohms resistive
load, is shown for six points in each of the two receivers operating independently. The frequencies at which the
measurements must be made are in parentheses. Input voltage, 14.

20-27 MC

13.5-20 MC

Recetver Receiver
Terminal #4 (control grid) of Second IF amp....... 90,000 microvolts 90,000 microvolts

(4.2 MC) (4.2 MC)
Terminal #4 (control grid) of Firsst IF amp........ 4,000 microvolts 4,000 microvolts

(4.2 MC) (4.2 MC)
Top cap (control grid) of Mixer........ 1,200 microvolts 1,200 microvolts

(4.2 MC) (4.2 MC)
Top cap (control grid) of Mixer................... 1,100 1,000

(20 MC) (27 MC)
Terminal #4 (control grid) of RF amp............. 250 200

(20 MC) (27 MC)
Antenna Post. . ucismnissmissmmassmasomessmazs 25 20

(20 MC) (27 MC)

The above table of sensitivities is presented for use as a guide in servicing the receiver units. It applies to undamaged
and perfectly-aligned receivers, under reasonable climatic conditions. These values are to be regarded as ‘‘desired,” to be
obtained if possible when adjusting the equipment after overhaul or long service use. Departures from these values are not
necessarily cause for major operations on the equipment, and they should be employed with caution and discretion, par-
ticularly in the case of measurements carried out under extreme conditions of temperature or humidity, or with a signal
generator whose accuracy is not definitely known.

20
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TABLE V
RESISTOR COLOR CODE

Small composition resistors are color coded by one of two methods to indicate the resistance in ohms. The first
method is as foHows: first digit by body color, second digit by tip color, the number of zeros after the second digit
by a dot painted on the body. The second method is as follows: three narrow rings are painted around the body,
starting at one end. The color of the end ring represents the first digit, the second ring the second digit, and the
third ring the number of zeros after the second digit. A fourth ring represents the tolerance, +59, by gold and 109,
by silver. The body color represents the power rating, black for ¥{ watt and brown for 14 watt.

0—Black 3—Orange 7—Violet

1—Brown 4—Yellow 8—Gray

2—Red 5—Green 9—White
6—Blue

ExampLe: 350,000 ohms. First method: body orange, tip green, dot yellow. Second method: orange, green and
yellow rings, starting at one end. If the second method were used and the body were brown and the fourth ring silver,
it would indicate a l4-watt resistor of 109, tolerance from nominal.

See table below for nominal and acceptable operating limits for all composition resistors used in this equipment.

TABLE VI
CAPACITOR COLOR CODE

Fixed-capacitance molded mica capacitors, which are too small to be conveniently marked with capacitance
values, are color coded by the use of three dots. Colors represent the same numbers as listed above for resistors.
Reading from left to right in the direction of the arrow, the micromicrofarads capacitance is indicated by the fol-
lowing: first color, first digit; second color, second digit; third color the number of zeros after the second digit.

ExaMpLE: 350 micromicrofarads (0.00035 mfd.) would have an orange dot, a green dot, and a brown dot, reading
from left to right.

TABLE VII

EQUIPMENT OPERATING RESISTANCE TOLERANCE
FOR COMPOSITION RESISTORS

Equipment*

Operating

Symbol ARC Type Nominal Resistance

No. No. Resistance Tolerance
19, 27, 40 6004 620 ohms +209,
21 4439 2 megohms +309,
29 4569 0.051 megohm +209,
38, 54, 68, 83 4501 0.1 megohm +209,
41, 46, 61 4497 200 ohms +209
52 4502 0.2 megohm +30%
57 6006 390 ohms +209,
72 6001 5100 ohms +309%,
81A, 81B 4569 0.051 megohm +209,
82 4570 0.51 megohm +209
85 4503 2 megohms +309%,
86 4506 1500 ohms +209,

*Equipment is still satisfactorily operable if resistance is within these limits.
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PARTS LIST BY SYMBOL DESIGNATION

TABLE VIII

Parts of Type CBY-46083 and CBY-46084 Receiver Units

Symbol
10
11
12
13
14

15

16
17

19
20

21
22

23
24A
24B
24C
27
29
30
31
32
33

34

35A
35B
35C
38

40
41
42
43
44

45
46

47
48

Function
Input voltage limiter

Antenna coupling
Tuning inductor
Input alignment

Osc. tube drift compensator

RF amp. grid blocking

Tuning capacitor

First RF cathode auto bias
RF amp. grid resistor

RF amp. 5

RF transformer

Mixer plate by-pass

Gain control line by-pass
First RF cathode by-pass
Mixer cathode resistor
RF oscillator grid resistor
Mixer tube

Osc. series trimmer

RF osc. grid blocking

RF osc.

RF osc. series

Mixer screen by-pass
Mixer cathode by-pass
AGC line by-pass

RF osc. plate decoupling

First IF trimmer

First IF cathode auto bias

Mixer plate decoupling

Fixed capacitance part of
first IF tuning

First IF coil assembly

Stage coupling

First 1F amplifier

RF amp. and mixer screen
decoupling

Second IF trimmer

Description
Neon lamp

Capacitor, approximately 6.5 mmid.,
fixed, mica

Antenna binding post

Input tuning coil, part of assembly 189

Capacitor, variable, air, AC approxi-
mately 15 mmfd.

Capacitor, compensator, 3 mmfd. 415
mmfd., temp. coefficient, minus
0.00075 mmfd. per mmfd. per degree
Centigrade, +15%

Capacitor, 0.0001 mfd. +5%,
volts, mica

Gang capacitor assembly, including

parts 17A to 17G inclusive:
For Receiver Unit Type CBY-46083
For Receiver Unit Type CBY-46084

Resistor, 620 ohms 4109, { watt

Receptacle assembly, 8 circuit (to
switch panel or switch panel adapter)

Resistor, 2 megohms +10%, 14 watt

12SK7 triple grid, super-control RF
amp. vacuum tube

RF amplifier transformer, part of RF
coil assembly 189

Capacitor, 0.05 mfd. 159%,, 300 voits,
paper (0.05/0.05/0.05 mid.)

Same as 24A

Same as 24A

Same as 19

Grid clip

Resistor, 0.051 megohm =+10%, 4
watt, part of assembly 189

400

12K8 triode-hexode, ‘‘mixer’’ vacuum

tube

Capacitor, variable, air, AC approxi-
mately 40 mmfd.

Capacitor, 0.0002 mfd. =£59%,
volts, mica

RF oscillator coil, part of RF coil as-
sembly 189

Capacitor, fixed, 400 volts, mica:
For Receiver Unit Type CBY-46083

34045 mmfd.
For Receiver Unit Type CBY-46084
30045 mmfd.

Same as 24A

Same as 24A

Same as 24A

Resistor, 0.1 megohm 109, Y watt,
part of assembly 189

Capacitor, variable, air, AC approxi-
mately 17 mmfd., part of assembly
174

Same as 19

Resistor, 200 ohms +10%, Y watt

Capacitor, 180+2.5 mmfd., 400 voits,
mica, part of assembly 174

Coil assembly, part of assembly 174.
“a’ is plate and “‘b" is grid winding.

Capacitor, 170£20 mmfd., 400 volts,
mica, part of assembly 174

Same as 22

Same as 41

400

Typical RF coil receptacle assembly
Same as 39, but part of assembly 175

23

Navy
Type

48674-5

63433

125K7

63433
12K8

48675-5

63433

Mfr's.
Mfr. Desig.
GE T2
modified
A
A
A
C 807
CD 5
A
A
AB E
A
IRC F 14
HS 12SK7
A
A
AB E
RCA 12K8
A
CD 5
A
A
AB E
AB E
A
A
A
A

Dwg. and
Part No.

5913
5603
4667
5676
7020

4520

6558
4609
6004
4724

4439

5414

4754
4569

3865

4513

6701

6701

4501

4497
5145

6168
5145

4722
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TABLE VIII—PARTS LIST BY SYMBOL DESIGNATION—Continued

Parts of Type CBY-46083 and CBY-46084 Receiver Units—Continued

Symbol
49
50
51
52

54
55A

55B

55C
56

71

72
73
74A
74B
74C
76
77
78A

788
79

80
81A

81B
82
83
84

85
86

87
88

Function
Fixed capacitance part of
second IF tuning
Stage coupling
Second IF coil assembly
Connects high voltage to
gain control resistor
AGC resistor
Second IF amp.
by-pass
Output filter

cathode

Second IF amp. plate by-
pass
CW osc. coupling

Second IF catnhode auto bias

Second IF amplifier

Third IF trimmer

Second IF plate decoupling

Fixed capacitance part of
third IF tuning

Stage coupling

Third IF coil assembly

Diode series resistor by-pass

Detector and CW oscillator

CW osc. grid blocking

CW osc. grid resistor
CW osc. grid and plate in-
ductors

Fixed capacitance part of
CW osc. tuning

CW osc. plate by-pass

CW osc. plate dropping and
decoupling
CW osc. trimmer

First IF cathode by-pass
Not used

CW osc. plate filter
Audio filter choke

Audio filter capacitor
High voltage bleeder

Same as 78A
RF choke

Coupling receiver to rack
CW osc. plate dropping

Same as 81A

Diode series resistor
RF decoupling
Audio coupling

Grid resistor

Audio amp. cathode auto
bias

Audio amp. cathode by-
pass

Audio amp.

Description
Same as 42, but part of assembly 175

Same as 44, but part of assembly 175
Same as 43, but part of assembly 175
Resistor, 0.2 megohm +109, 1{ watt

Resistor, 0.1 megohm #10%, }4 watt

Capacitor, 0.05 mfd. £159%, 300 volts,
paper (0.05/0.01/0.05 mfd.)

Capacitor, 0.01 mfd. %159, 300 volts,
paper (0.05/0.01/0.05 mfd.), part of
same assembly as 55A

Same as 55A

Capacitor, formed by proximity of CW
osc. plate lead and lead to second IF
control grid

Resistor, 390 ohms +109%, }{ watt

Same as 22

Same as 39, but part of assembly 176

Same as 41

Same as 42, but part of assembly 176

Same as 44, but part of assembly 176

Same as 43, but part of assembly 176

Same as 32

Duodiode-triode vacuum tube

Capacitor, 0.0001 mfd. 5%, 400
volts, mica

Same as 54

Coil, part of CW oscillator assembly
188, “a’ is grid and “b” is plate
winding

Capacitor, 180+2.5 mmfd., 400 volts,
mica, part of CW oscillator assembly
188

Capacitor, 0.001 mfd. £5%, 400 volts,
mica, part of CW oscillator assembly
188

Resistor, 5100 ohms £+109%, 14 watt

Capacitor, variable, air, AC approxi-
mately 17 mmfd., part of CW oscil-
lator assembly 188

Same as 24A

Same as 24A

Same as 24A

Choke, approximately 3H with .05
ampere dc, dc resistance 325 ohms
+159%,

Capacitor, 5 mfd. —30% +80%, 300
volts, electrolytic

Resistor, 7000 ohms +2 9%, wire wound,
7 watts

Same as 78A

Choke, 112 microhenries 459, dc re-
sistance 0.13 ohm 109,

Coupling plug, 7 circuit (to rack)

Resistor, 0.051 megohm =109, 14
watt

Same as 81A

Resistor, 0.51 megohm 109, }{ watt

Same as 54

Capacitor, 0.006 mfd. 459, 400 volts,
mica

Kesistor, 2 megohms +10%, ¥4 watt

Resistor, 1500 ohms +109%, 1{ watt

Capacitor, 15 mfd. —0%, +200%, 35
volts, electrolytic

Audio amplifier ““beam’’ power vacuum
tube

24

Navy
Type

63433
63433

63433

12SR7
48674

63433

63433

63433
48672

63433
63433

12A6

Mfr.

AB
AB

AB

HS

CD

AB

AB
AV

AB
AB

HS

Mfr's.
Desig.

12SR7
5

12A6

Dwg. and
Part No.

4502

4501
5415

5415

6006

4520

5145

4157

6001

5634

6350
5895

5546
5488
4569
4570
4091

4503
45006

5416
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TABLE VIII-PARTS LIST BY SYMBOL DESIGNATION—Continued

Parts of Type CBY-46083 and CBY-46084 Receiver—Continued

Symbol

89
90

91

93

94A
94B
94C

100
143
148
149

171

173
174
175
176
177

181
183

184
185
186
187

188
189

190
191
193

195
235

Function

Output voltage limiter
Output filter capacitor

Output transformer

Second IF scrcen by-pass

Dynamotor high voltage
filter

Dynamotor
filter

low voltage

Input alignment control

Local tuning control
Frequency indicator

Covers tubes and IF coil
assemblies

Covers tubes, IF coil as-
semblies, and gang ca-
pacitor

Covers gang capacitor

Description

Same as 10

Capacitor, 0.001 mfd. £5%, 400 volts,
mica

Transformer, turns ratio 8 to 1, pri-
mary resistance 1000 £15%, secon-
dary resistance 16 ohms =159,

Coupling receptacle, three circuit (to
dynamotor)

Capacitor, 0.22 mfd. £20%,, 300 volts,
paper (0.22/0.22/0.22 mid.)

Same as 94A

Same as 94A

Switch case
Knob

Knob
Dial:
For Type CBY-46083 Receiver Unit
For Type CBY-46084 Receiver Unit
Cover

Shield

Snapslide
Other parts of the mechanism in-
clude:

Snapslide guide (on cover)
Snapslide button (on cover)
Snapslide stud (on shield)
Washers (on cover)

Pin plug (on dynamotor receptacle as-

“irst IF coupling unit assembly

Second IF coupling unit assembly

Third IF coupling unit assembly

Mnmwévnmn (part of assemblies 174, 175,
6

Bumper stud (on chassis)

Shock absorber assembly (for dyna-
motor)

Mounting plate

Mounting plate

Same as 184

Typical IF coupling unit receptacle as-
sembly

CW oscillator assembly, 4.2 megacycles

RF coil set assembly:

For Type CBY-46083 Receiver Unit
For Type CBY-46084 Receiver Unit

Typical resistor panel assembly

Cover (under side of chassis)

Typical socket (does not include bake-
lite washer 6566). (Make replace-
ments with socket 6559 made of
Micanol instead of Steatite)

Bakelite washer for use with socket
6559

Conical stud for receiver locking

25

Navy

Type Mfr.

48695 AV
A
A
A
A
A
A
A
A
A
A
A

>

Ernrr » > 2 pr pEEEE BB

>

Mfr's.
Desig.

1461

Dwg. and
Part No.

4114
5631

4718
5413

5691
4713

6743

5616
6345
6266

6276

3888

3887
3890
4708
3889
3995

5738
6165
6169
6172
4664

5480
4681

4638
5220

4723
5857
6248
6175
5452

5508
6559

6566
4710
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TABLE VIII—PARTS LIST BY SYMBOL DESIGNATION—Continued
Parts of Type CBY-21400 Receiver Dynamotor Unit

Navy Mfr's. Dwg. and
Symbol Function Description Type Mfr. Desig.  Part No.
140 RF filter Capacitor, 0.001 mfd. 5%, 400 volts, AV 1465 4251
mica
141 Receiver Dynamotor Unit 21400 A
168 Snapslide A 5206 2540
Other parts of the mechanism in-
clude:
Snapslide guide A 4750
Snapslide button A 5172
Washer A 5171
178 Coupling plug, 3 circuit (to receiver) A 5211
179 Bumper stud (on dynamotor base) A 5219
180 Mounting base assembly (including A 5722
casting)
The following dynamotor parts are manufactured by Continental Electric Company, Newark, New Jersey.
200 Dynamoter CE Type DM-310 5324
Assembly
25926-WS6328
201 Frame CE 22944
202 Pole, field CE 21667
203 Coil, field CE 21668-WS6328
204 Screw, pole CE 25926-17
205 Guard, wire CE 12077
206 Grommet CE 25926-18
207 Bearing bracket, L. V. and H. V. CE 26201
208 Brush holder, L. V. CE 23610-1-X
209 Brush assembly, L. V. (+) CE 23609-3(+)
210 Brush assembly, L. V. (=) (209 and CE 23609-3(—)
210 are alike except for the 4+ and —
marking)
211 Screw cap brush holder, L. V.and H. V. CE 23607-2
212 Brush holder, H. V. CE 23610-2-X
213 Brush assembly, H. V. (+) CE 23609-4(+)
214 Brush assembly, H. V. (—) (213 and CE 23609-4(—)
214 are alike except for the + and
— marking)
215 Lock pin, brush holder, L. V.and H. V. CE 25926-19
216 Screw, connecting L. V. and H. V. CE 25926-20
217 Lock washer, connecting screw CE 25926-21
218 Armature CE 27829-WS6328
219 Grease slinger CE 21666
220 Ball bearing assembly CE 25926-10 '
221 Cover plate CE 26207
222 Screw, bearing cover CE 25926-23
223 Tie rod CE 25926-13
224 Nut, tie rod CE 25926-24
225 Lock washer, tie rod CE 25926-25
226 Dowel, bracket locking CE 25926-26
227 Cover, enclosing CE 19964-1
228 Screw, cover holding CE 25926-14
229 Plain washer, cover screw CE 25926-27
230 Lock washer, cover screw CE 25926-28
231 Connecting lead and terminal, L. V. CE 25926-31
(+) (#20 gauge, white)
232 Connecting lead and terminal, H. V. CE 25926-32
(+) (#20 gauge, red)
233 Ground lead and terminals, L. V. (=) CE 25926-33
and H. V. (—) (#20 gauge, bare)
Parts of Type CBY-23154 Switch Panel
96 Coupling plug, 8 circuit, (to receiver) A 3929
97 CW-OFF-MCW Switch Switch, rotary A 6536
98 Gain control mewmﬁoﬁw variable, 50,000 ohms max., AB J 6310
+209%,
146 Gain control knob A 6749
147 Lever, for “CW-OFF-MCW"’ switch A 3912
150 Switch panel 23154 A 6434
170 Switch panel cover A 5199
Parts of Type CBY-49109 Switch Panel Adapter
95 Coupling plug, 8 circuit (to receiver) A 3929
162 Switch panel adapter 49109 A 6433
170 Switch panel adapter cover A 5199

26
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TABLE VIII—PARTS LIST BY SYMBOL DESIGNATION—Continued

Parts of Type CBY-23155 Receiver Control Box

Symbol

106

107
108
109
110
111
112
113
114
115
116
117
139
146

152
153
154
155
156
157

158
159
198

Function

“A Tel, B Tel” switching

Navy
Description Type

Coupling receptacle, 8 circuit (to con-
trol box cable)

Same as 106

Same as 97 in switch panel

Switch, rotary

Same as 97 in switch panel

Same as 109

Same as 98 in switch panel

Same as 98 in switch panel

Headset jack

Same as 114

Same as 114

Same as 114

Receiver control box mounting

Gain control knob (same as 146 in
switch panel)

Switch lever

Same as 152

Dial, 20 to 27 mc

Dial, 13.5 to 20 mc

Knob, remote tuning

Mechanical linkage outlet (part of con-
trol box assembly)

Same as 157

Remote tuning gearing unit assembly

Receiver control box base (with studs
and snapslide)

Parts of Type CBY-46096 Receiver Rack

18
92
103
119

120

121
122

123
124
125
126

127

128
129
130
131
132
133
134

135
138

166

189
191
192

Side tone—receiver output
switching

Ground binding post
Wired plug
Same as 92
Coupling receptacle, 2 circuit (to bat-
tery cable)
Headset jack, same as 114 in receiver
control box)
Same as 120
Coupling receptacle, 8 circuit (to con-
trol box cable) ’
Fuse, 10 amperes
Same as 120
Same as 120
Relay, 12 volt operation, coil resistance
100 ohms 109,
Coupling receptacle, 7 circuit (to re-
ceiver)
Same as 122
Same as 123
Same as 126
Same as 127
Same as 114
Same as 114
Coupling receptacle, 6 circuit (to cable
5808)
Same as 134
Snapslide (on fuse cover)
Other parts of the mechanism in-
clude:
Snapslide guide
Snapslide button
Snapslide stud
Washer
Snapslide (on rack)
Other parts of the mechanism in-
clude:
Snapslide guide
Snapslide button
Washer
Rear cover plate
Fuse cover assembly
Cap for receptacle 134
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Mfr's.
Desig.

3AG

Dwg. and
Part No.

6418

6540

4691

6831
6749

5444
6193

6056
6747

6550
6833

6067
6787

6485
4691

6418
4414

6318
5842

5577

3888

3887
3890
5134
3889
2540

4750
5172
5171
6415
6414
5319



TABLE VIII—PARTS LIST BY SYMBOL DESIGNATION—Concluded

Parts of Type CBY-46085 Receiver Mounting

Symbol Function

36
37

Description

Absorber assembly, shock
Mounting frame (less absorber assem-
blies)

Cable and Mechanical Linkage Assemblies

104

105
118

136

137
140

Miscellaneous Parts

Cable assembly, control box to receiver
rack, 5 feet, consisting of:
Bulk cable, 5 feet
Plug assembly (2)
Identification tag
Same as 104
Cable assembly, battery to receiver
rack, 10 feet, consisting of:
Bulk cable, 10 feet
Plug assembly (1)
Ferrule at battery end
Nut at battery end
Identification tag
Cable assembly, external equipment to
receiver rack, 10 feet, consisting of
Bulk cable, 10 feet
Plug assembly (2)
Identification tag
Same as 136
_Mechanical linkage assembly, receiver
to receiver control box, 5 feet, con-
sisting of:
Shafting
Casing
Sleeves (2)
Nuts (2)
Splines (2)
Identification tag

Slip cover (2 receiver)

Bristo set screw wrench #6

Phillips screw driver #1

Tube extractor

Screws apt to be required in ser-
vicing the equipment;

Binding head, brass, #3-48 x 4",
nickel plated

Binding head, brass, #3-48 x 43", nickel
plated

Set screw, Bristo, cup pointed, #6-32 x
»\mt

Binding head, brass, #3—48 x }{", nickel
plated

Binding head, brass, #2-56 x 36", nickel
plated

Binding head, brass, #4-40 x 24" nickel
plated

Phillips, flat head, brass, #3-48 x %",
black oxidized

Phillips, flat head, brass, #3-48 x 3",
black oxidized

Binding head, brass, #3—48 x /& ", black
oxidized

Binding head, brass, #3-48 x 5",
nickel plated

Binding head, brass, #4—40 x 34", black
oxidized

Binding head, brass, #3-48 x %", black
oxidized

Lock washers apt to be required in
servicing the equipment;

Shakeproof #1902, for size #2 screw,
phosphor bronze, nickel plated

Shakeproof #1903, for size #3 screw,
phosphor bronze, nickel plated

Shakeproof #1904, for size #4 screw,
phosphor bronze, nickel plated
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Model RAT Aircraft Radio Receiving Equipment

Navy
Type

Mfr.
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SH
SH
SH

Mfr's.
Desig.

1902
1903
1904

Dwg. and
Part No.

5185
5695

6693
6711
6577
6803
6694
6712
6578
6780
6781
6804
5808
6794
6784
6941
6151
1174
3406
6585
1167

6788
6789

6939
8021
8020
7489
4058
4134
4140
4168
4378
6008
6010
6015
6017
6018
6019
6020

7001
4558
4242



Model RAT Aircraft Radio Recetving Equipment
TABLE IX

IDENTIFICATION OF MANUFACTURERS

Code Letters

in Table VIII Name
A Aircraft Radio Corporation, Boonton, N. J.
AB Allen-Bradley Company, Milwaukee, Wis.
AMPH American Phenolic Corporation, Chicago, Ill.
AS American Screw Co., Providence, R. 1.
AV Aerovox Corporation, New Bedford, Mass.
C Centralab, Milwaukee, Wis.
CD Cornell-Dubilier Corporation, South Plainfield, N. J.
CE Continental Electric Company, Newark, N. J.
GC General Cable Corporation, 205 East 42nd Street, New York, N. Y.
GE General Electric Vapor Lamp Co., Hoboken, N. J.
HS Hygrade Sylvania Corporation, Emporium, Pa.
IRC International Resistance Company, Philadelphia, Pa.
LIT Littelfuse Laboratories, Chicago, Ill.
RCA RCA Manufacturing Company, Harrison, N. J.
SH Shakeproof Lock Washer Co., Chicago, Ill.
WL Ward Leonard Electric Company, Mount Vernon, N. Y.
WT Walker-Turner Company, Plainfield, N. J.
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Fig. 11—Cabling Diagram of Model RAT Equipment
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Fig. 16—RF Coil Set Assembly 6248, (13.5-20 MC) with Wiring Diagrams
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Fig. 17—RF Coil Set Assembly 6175, (20-27 MC) with Wiring Diagrams
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