


ADDENDUM

It should be noted that the vacuum tubes and vacuum-lube sockels used m the equipments fur-
nl:uhl:i:i on tjus conlract may be marked with either the old or the new hnv}' t¥peo nun:btll. dcpqnduw
upon the date of manufacture. Because of these vanations, the old ty¥pe numbers have been retnined
within this bock. A cross-reference between the old and new type numbers is shown in the follewing

VACUUM TUBES VACUUM-TUBE SOCKETS

Old Type New Type Oid Type New Type

Muinber Muinbees Munlees MNutnbes

38040 ... ....... —41 —38308 ... ........ —

=MAXTE s —B74 =38311A . eeenn . =931 1A

SR 1. P —AT4 e T ) - —495 8

=I8393 ... ...l is 573

—38b46 . ..... i —6DG

Contract NOs-70577
Dated: 26 Dec., 1939



RESTRICTED SERIAL No. 421

INSTRUCTIONS

for

MODEL RAK-5
RADIO RECEIVING EQUIPMENT

CLASS IA, A-U UPERA’ T ED
Range: 15-600 Kilocycles

The RCA Manufacturing Company, lnc., guarantees all parts and spare
parts used in this equipment (with the exception of vacuum tubes) and spe-
cifically agrees to replace, at its own expense and without delay, all items
found to be delective in design, matenal, workmanship or manufachure,
within the serviee period of one year. This guarantee shall not obligate the
manufacturer as to the replacement of defective items for more than two
years, alter delivery to the Goevernment, of the iterms so failing, and further
provided that

THIS PERIOD OF TWO YEARS AND THE SERVICE PERIOD OF ONE
YEAR SHALL NOT INCLUDE ANY PORTION OF THE TIME THAT
THE EQUIPMENT FAILS TO GIVE SATISFACTORY PERFORMANCE
DUE TO DEFECTIVE ITEMS AND THE NECESSITY FOR REPLACE-
MCNT TIIERCOP; PROVIDED ALSC THAT ANY REPLACEMENT
PARTS SHALL BE GUARANTEED TO GIVE ONE YEAR OF SERVICE.

Report of failure of any part of this equipment during its service life shall be
made to the Burcau of Engineering in accordance with eurrent instructions. The
Figraai alioll vuiver all details wl the [aillure and shall ghrr." the duwe of Inswmlla-
tinn of the equipment. For repert of foilures during the specified guarantee
period, see Bureau of Engineering Circular Letter No. 40, dated 26 March,
1936, or any subsequent revision thereal.

Manufactured for
NAVYY DEPARTMENT —BUREALU OF ENGINEERING
by

RCA Manufacturing Company, Inc., Camden, N. J., U. 8. A.

Contract NOs-70577
Dated: 26 Dec., 1939
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RESTRICTED

This instruction book iz furnished for the information of commizsioned, warranted, enlisted and

civilian personnel of the Wavy whose duties involve design, instruction, operation and installation of
radic and sound equipment. The word “"RESTRICTED" a=s applied to this instruction book, signifies
that this insrocrion book is to be read only by the above personnel, and that the conrents of it
should not be made known to persons not connected with the Navy,

I
INTRODUCTION
THESE INSTRUCTIONS SHOULD BE READ AND STUDIED WITH GREAT CARE BE-

FORE THE INSTALLATION OR OFERATION OF THIS EQUIPMENT IS ATTEMPTED IN
UKDER 1THAL UFTIMUM PERFORMANCE MAY Bl OB FAINEL.

1.2  These instructions cover the installation, operation, and servicing of the Model RAK-5 Radio
Receiving Equipment. This receiving equipment is designed for a-c operation, being equipped
with a power unit for supplying all operating voltages required from an a-=c source of 110, 115,
or 120 valte, Al cyclas

1.3 This equipment covers the Frequency range of [5-600 kilocycles and is designed for optimum
performance for the reception of pure, modulated or interrupted CW or damped radio tele-
graph signals. Voice-modulated reception is not recommended due to the r-f and a-f selectivity
plr..ﬂvided inn these receivers. The outputl circuit is designed for use with one pair of 600-0hm
phones.

1.4 The RAK Series equipment is designed for independent operation but s se designed with
respect to size, shape and mechanical arrangement as to permit installation adjacent to an
RAL Seres equipment, Eurm.'lng i cﬂmpltl& two-channel eguipment suitable [or guarding two
frequencies simultaneously by one operaton. A separate control unil. Tvpe CRV-23073. mav be
used for this installation te provide Acxibility of operation. This unit is described in o subse-
guent section of this instruction book.

[}
EQUIPMENT
2.1 Each equipment consists of the following major component units:
(a) Receiver Unit, Type CRV-46044.
(k) Power Unik, Type CRV 2003640,
The Cantral Unit, Type CRV-23073, which s emploved when a Model RAK is combined
with a Model RAL, is shipped together with the latter equipment only. Both a-c supply cables
(W-301) also are hurnished only with the Model RAL Equipment.
2.2 In addition to the major units, each complete equipment includes the following items:
{a) Spare pare box, conmining spares for major unis.
(b} Cables, as follows:

Tiem Quan. | Deseription Dwg. No.
W01 | Cable, ourput, 2-conducror, shielded P-7T01688-502
W-201 | Cakle, power, 4-conductor, shiclded P-701688-501

(c) Shock absorbers, as follows:

[tem CJean, l Descripfion Dwg. Na.

SA-101 A 4 Shock absorber, upper portion, 11" thick K-806699-5

L B 4 Sheck nhﬁuﬂ:cr. lower p—nrl:inn. !/"i” th.ic[r. K-806699-4




(d) Miscellaneous mounting hardware, as follows:

Item Qe Deseription | Dwg. Na.
H-101 4 | Balt, 14"-13, 315~ long, hex. head K-806306-3
H-102 4 | Washer, flar, 2° O.D., 9/16" LD., 0.1285" thick K-806304-1
H-103 B | Nut, ¥57-13, hexagonal K-59149-33
* H-104 3 Cap screw, 5/16"-18, 357 long, hex. head K-59286-53
® H-105 6 Washer, flat, 24" O.D., 11/32° LD., 0.064" thick K-57428-7T4
* H-I06 3 Spacer, 11716 O.D., 0.327" LD., 0.125" thick K-59294-38
* H-107 3 Lockwasher, 5/ 16", split type K-59048-316
* H-108 3 Muat, 5/16"-18, hexagonal K-57435.50

H-201 4 Cap screw, 14°-20, 34" long, hex head K-59285-53

H-202 8 Washer, far, 11/16" O.D., 0.260° LD, 0.051" thick K-57428-73
1 H-203 4 Spacer. 11/16" O.D.. 0.265" LD.. 0.125" thick K-59294-37
1+ H-204 4 Lockwasher, 147, split type K-59048-35
+ H-203 l 4 Mut, 14"-20, hexagonal K-37435-58

¥ Parts for interlecking receiver umits of Models RAK and RAL
i Farts for interlecking power uonits of Models RAK and RAL

111
TUBE COMPLEMENT

3.1 The following MNavy standard vacuum tubes are required for each equipment:

4—Type 38646 RF Amgphhers, Detector and
Audio.

2—Type 38041 Output and AVC.

I—Type 38593 Rectifier.

|—TIype 38274 Voltage Regulator.

1—Type 38276 Current Regulator.

v
POWER REQUIREMENTS

4.1 Normal Cpcration,

4.1-1 'The receiver is designed to cperate from a 110-, 115, or 120-volt, 60-cycle, single-
phase, a-c supply, with a fast and slow voltage vanation not cxceeding =10%.

4.1-2 The total power consumption of the RAK Scres egupment is approximately 60
watts when the current-regulator tube in the power unit is not used, and approximately
200 watts when the cu:rn:nt—-regdntar tube = in the circmt (-:z pm‘u.g'rnplul Q.56 and
10.2-3).

4.2 Emergency Battery Operation,

4.2-1 The flament supply may be obtained from a 6-volt storage battery. The current

drain is approximstely 2 amperes,

A single "'B” potential of 180 vole is required. This supply may be cither a storage
battery or a suitable combination of dry cell baiteries. The current drain is approxi-
mately 45 milliamperes. No "C'” batteries are required.

&

4.2-2




5.

5.2

5.3

5.4

fi.

v
ANTENNA REQUIREMENTS

This equipment is primarily designed for operation with a separate antenna not used for other
equipment. However, the Model RAK Equipment may be operated on an antenna common
with tha Modsl RAL Fauipment as an emergency measurs  The antennas shoold he epaced
at least 6 feet from any parallel stay, mast or stack, must be well insulated and erccted as high
as possible. The length of antenna should be approximately 50 feet in the clear. A Vi-meg-
ohm static-drain resistor should be permanently installed between each antenns and ground.
The antenna lead connecting to the roocciver antenna post should be Aexible insulated eable to
prevent lhurﬁng to the receiver chassis. IF a parﬁl:l:llu']}r Im:g antenna installation is d.tlirnh'l.’.
or if the lead-in arrangement oblains particularly high capacity to ground, the antenna should
be connected to the binding post marked “LONG OR COMMON". It is preferable to use the
hinding post marked “ANTENNA'. Necessity for wing the “LONG OR COMMON" binding
post will be evidenced by imability to obtain resonance with the antenna trimmer, particularly on
Bands "1™ and “2".

NOTE: NO OTHER RECEIVER SHOULD BE USED OM THE SAME ANTENNA WITH
THIS EQUIPMENT EXCEFT AS AN EMERCGENCY MEASURE.

When it is necessary to operate this equipment from an antenna common o an RAL equip-
ment as an emergency measure, the antenna should be connected to the binding post marked

"LONC OR COMMON".

The ground connection should be made to some grounded metal portion of the ship, as specified
under “Wiring”' (paragraph 6.4-2) and should be soldered, if practicabile, to prevent varviahle-
or high-resistance contact due to corrosion.

The use of bonded stays is equally as desitable with this equipment as with other Navy re-
ceivers to elimimate noises ariging from variable contacts or g‘xqu:u;h on such slaya.

vi
INSTALLATION

Receiver Unit Mounting.

6.1-1 It is essential that the receiver unit be secured o its table by meons of the rubber
shock absorber mounting provided. Figure 14 illustrates in detsil the manner in
which these receivers are to be installed, including dimensions for drilling the oper-
ating tohle or desk. In planning this installation, care should be exercised to pro-
vide for a clearance of at least three inches or more from the back of the receivem
to the bulkhead or nearest cbetruction in erder te permit movement of cables when
withdrawing the chassis from the cabinets for servicing. Should these receivers be
operated in pairs, the cabinets must be bolted together and in ploce after the
chamsis have bean ramoved Teo reamove the receiver chaeeie, it s necsseury to loosan
the thumb screws holding the front panel to the cabinet. (These thumb serews do
not come clear of the panel.) If the equipment has been previously set up, it will be
necessary lo disconnect the cables to the auxiliary equipments. Using the handles pro-
vided on the front panel, remeove the chawmis campletely [rom the cabinet. CARE
SHOULD BE TAKEN TO SET THE CHASSIS ON A FLAT SURFACE FREE
FROM ANY OBJECTS WHICH MICGHT DAMAGE THE SHIELDING.

6.1-2 The several cables of this equipment should be fed through the holes in the rear of
the cabinet and connected as shown in Figure 15, The large shielded cable (W-201)
comnects the receiver unit to the power unit. A smaller shiclded cable (W-101) con-
nects the rontral anit (its 1se heing nptinnal) tn the rereiver onit,. while  annther
cable (W-301) connects the power unit to the contrel unit. Sheould enly one receiver
and no control unit be used, refer to Figure 15 for the power cord connections.

6.1-3 Using & one-inch drill, picice the top of the desk in accordance with the dimensions
given in Figure 14. Place one rubber shock shsorber (SA-101A) in each of these
holes. Locate the cabinets in their proper positions on the desk top so that their mount-
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ing holes coincide with the holes in the shock absorbers and insert the mounting bolis
Mext, place the bottom shock-absorber {(SA-101B), a metal washer, nut and lock nut
on each holt as shown in Figure 14, but do not tighten the nuts, In case two re-
woivcia aie wacd bogether, balt the adjocent sidos by means of the short halts pro-
vided. Place these bolts in the holes inside the cabinets. Place washers under the
heads mnd washers, lockwashers and nuts on the opposite end of the bolt. Before
tightening these nuts, carefully align the cabinets both horizentally and vertically.
When the cabinets hove been secured to ench other., tighten the mounting bolts just
sufficient to slightly compress the ruhher shnek abhanrhera,

i.2 Power Unit Mounting.

6,.2-1

The power unit cabinet should be mounted beneath the operating table by means
of four balts, washers and lockwashers (not supplied). It should be spaced a mini-
mum of 114 inches from the hottom of the table by cleats or other means so as to
allow ample ventilation. The details of the installation and the dnlling plan for these
mounting belts are also shown in Figure 14. Remove the power unit from the eabi.
net by first loosening the panel thumb serews and then withdraw by means of the
two handles provided on the panel. If the equipment has been previously set up, it
will be necessary to remove the enble connections from the terminal board at the
;izht ni;:l;: of the power unit, just in back of the panel. For further detnils, see
“igure 15.

6.3 Contral Unit Mounting,.

6.3-1

6.4 Wiring.
6.4-1

b.4-2

6.4-3

6. d-4

The control unit cabinet, when used, should be mounted at any convenient place on
the cperating table by means of two bolts through two holes pruvidq:l in the bottom
of the cabinet and fastened securely with lockwasheis and puts. To remove the
chassis, loosen the four screws in the panel. Use of the control unit is optional with
this equipment, its operation being described in paragraph 9.6,

The wiring between units in shown in Figure 15, A1 v Nation, the supply voltage
should be measured or otherwine nscertained an! the prunary ltaps of the power trans-
former {1-201) shifted if necessary to comply wiltl 1he nominal line mting. These
taps are connected at the factory for |15 valts as indicated by the marking 115"
adjacent to the terminals to which the red wires from toggle switch 5-202 is connected
(nee Figures |, 4 and 20). If the supply voltage iz neaver |1 10 or 120 volts than 115
volls, shift these red wires to one of the two other pairs of terminals (marked ™1 107
and "'120,” respectively) sa required. To eliminate as much a-c hum and other elec-
trical interference as possible, the 110-, 115, or 120-volt, a-c supply should be con-
nected to the power unit by a shiclded twisted pair of wires (No. h or larger), or run
in grounded conduit as far as the bhulkhead adjacent te the power unit and terminated
in & junction box. In ne case should transformers or other a-c equipment be located
in close proximity to the receiver.

Grounds should be mude to some grounded metsl portion of the ship. Contact sur-
faces must be scraped free from paint. Pipes should be aveoided since they are a
guestionalile ground aboard ship.

NOTE: THE IMPORTANCE OF SECURING A GOOD GROUND WITH A
SHORT, DIRECT, LOW RESISTANCE GROUND LEAD CANNOT BE OVER-
EMPHASIZED. THIS IS OF PARTICULAR IMPORTANCE IN MINIMIZING
PICKUP AND INTERFERENCE FROM NEARBY TRANSMITTERS

Sufficient alack should be left in sections of cables external to cabinets to permit
withdrawnl of chasais from cabinets For service checking with voltages applied.

Emergency Battery Operation.

Referring to Figure 15, Cable W-101 is used to connect the receiver output to the
output line or to the control unit if used. In an emergency, should it be desired to
operate the receiver on hatteries, Cable W-201 connects the receiver to & battery ter-
minal block (not supplied). The battery terminal block must be arranged to supply
screw terminala for eonnection o the spade terminals of Cable W-201. Wiring from
the hatteries to the terminal block should be run in grounded conduit and the Alament
wiring should be of sufficient size to offer negligible voltage drop (each receiver
drowa apprommately I smperes flament roreent ).
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TUBE LOCATIONS
7.1 Power Unit CRV-20036A.
7.1-1 The tube locations are shown in Figures | and 15.

(a) Type 38593 rectifier, left front of chassis.
(b} Typc 38274 voltage regulator, right front of chassis

{c) Type 38276 current regulalor, center rear (not used if line regulation s within
+ 10%; see paragraph 9.5-6).

7.2 Receiver Unit CRV-46044.

7.2 1 The whe locations are shown in Figures 2 and 15.
{a) Type 3B646 brst r-f, rear left of chassis,
{k) \Type 38646 2nd r-F, rear center of chassis,
{c) Type 38646 detector, Tear dght of chasss,
{d) Type 38041 output limiter, Ieft front of chassis.
{e)} Type 38041 zodio output, center front of chassis,
(F) Type 38646 hrst avdio, right front of chasais

Figure |—Fower Unit CRV-200354 (Top View of Chassis)




Fignre 3—Receiver Unit CRVA6084 (Top Fiew of Chaasis)

Vil

CONSTRUCTION
B.1 Dimensions and Weights.

8.1-1 Figure 14 illustrates the overall dimensions of the RAK and RAL equipments as
arranged for installation. The weights of the units are as follows:

(#) Type CRV-46044 Receiver Unit... .74 lbs.
(k) Type CRV-20036A Power Unit....41 |bs.
(<) Type CRV-23073 Control Unit .... 2 Ibs

B.2 Receiver Unit CRV-46044.

B.2-1 As indicuted in Figure |4, the receiver umit in designed for table mounting. The cab-
inct may be permanently fustened lo the table and the chassis ia removeble for necess




to tubes, for servicing and for cable connections. All components are mounted on
the chassis or panel [unnm.gnrnnlemmbhr (see Figures 2, 3, and 6). Andio
and AVC components are mounted d:mtllrbehmdthtptnnlwﬂh filter and audio
tuning units at the right, the Arst audio and cutput tubes in the center, and the
AVC circuit at the l=ft. Audio wiring, resistors, etc. are I-uh:d beneath the chassis
The tuning capacitor asscmbly is located just back of the audio components. The
top plate on the capacitor assembly is removable lor inspection. At the rear of the
chassis are located the r-f and detector tubes and the r-f coils, which are protected
and shiclded by screw cans. The power terminals are located at the n of the
chassis and the antenna and ground terminals at the left. The band switch, -f com-
ponents and wiring are located beneath the chassis in a fabricated shield box. The
large cover plate on the bottom of the receiver ® removable for inspection and
access to these paris

B.3 Power Unit CRV-Z0036A.

8.4

5.1

9.2

9.3

8.3-1 The power unit is designed for mounting undemeath & table (see Figure 14). The
cabinet may be permanently mounted, the chassis being removable for access to
wibes, for servicing, and for cable connections. All components are mounted on the
chassis or panel forming & single assembly (see Figures |, 4, and 7). On top o
lhed‘mhomlefttonghtm located the rectifier tube, h-F line hlter lhndd_
power transformer, voltage regﬂlm:r tube, resisior board, and power terminals. The
line filter shield at the left rear is removable for access to the line input terminals and
fuses. In the center at the rear iz located the current-regulator tube. Beneath the
chassis from left to right are located the - line hlter, ripple Alter reactors, and ripple
Alter capacitor pack

Contrel Unit CRV-23073.

8.4-1 The control unit contsins cutput jacks, mixer switch, and power switches mounted
on the penel (See Figure 5.) Fuses and terminal bosrds are mounted on a bracket
Filmnedm}lhn panel. The case may be permanently mounted to any flat surface (see
igure 14).

5.4
CIRCUIT DESCRIPTION

The schematic diagram of the recciver unit (Figure 16) shows the armangement of the mdio-
The antenna s capacitively cm.mlnd to the first tuned circant, the coupling being l:k:u;hed to
give aptimum energy transler in nrdtrtumrcihebﬂtpuﬂibleugm]—tn—mut ratic. When &
particularly long or high-capacity antennz is used or when it iz necessary to operate this receiver
on the same antenng with an RAL equipment, looser coupling is desirable. The anterma bind-
ing posts, therefore, have been =0 arranged that &8n additiona] capacitor is placed in series with

the wsual antenna q:m.rphng capacitor when connection is made to the binding post marked
“Long or Common.™

The requisite sensitivity and selectivity at the signal frequency is obtained by the use of two
r-f s and a regenerative detector stage. Uni-control is eccomplished by means of a 3gang
iable capacitor, tuning the two r-f stages and the detector.

9.3-1 The freguency range of 15 to 600 kilocycles is covered in six bands by means of coil
switching as shown on the schematic diagram. The necessary inductances are wound
on two sets of toil bodics. Unused portions of the coils are grounded or short cir-
cuited where they would otherwise cause undesirable losses to be placed in the tuncd
carcusl.

9.3-2 Twe Type 3B646 tubes are used as r-f amplifiers and a third Type 38646 is used as

a vegeneretive detector,

9.3-3 In order to hald the itivity of the reeeiver essentially constant over the wide Fre-
quency range employed, and to improve selectivity, the plate circuits of the two r-f
amplifier stages are tapped down on their tuning impedances. In addition, a rheostat
conmected to the main tuning dial is arranged to increase the bias on the rf tubes as
the tuning capacitor is rotated toward the high-frequency end of the band. This rheo-
stat ll-l::iﬂlﬁt‘-ﬂ"j’ obtains uniform sensitivity over a given band as the muning dial
is ToLET
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Figaores 3—Receiver Unis CRE460H (Top View of Chavii—Covers Romoved)

5.54 CW reception and improved sensitivity and selectivity is sccomplished by the use of
& specially-designed autodyne detector circuit.  This detector employs the familiar
electron coupling with the resultant minimizing of resction in all circuit switching n
the sudio system. A very high degree of frequency stability s inherent in this type of
circuit. The particular design obviates the necessity for frequent ndjustment of the
"Regeneration” control and renders it pessible to obiain the desired performance
characteristics of this detector without eritical adjustiment of the controls

9.3-5 Semsitivity is controlled by varying the cathode potential of the two r-I stages with
respect to the grid potential of those singes.

9.3-6 In order to obtain optimum performance of the squipment under sll wervice condi-
tions, small trimmer capacitons adjiustable from the front panel are provided on the
firut and second r-f tuned cireuita,

9.3-7 The receiver unit is completely shielded both internally and externally to minimizre
cross lalk Letween receivers All power leads are filtered with resistnnce-capacity

filters. Inter-stage shiclding is provided to incremse selectivity and stability and to
minimize reaction.

9.4 The audio system includes two stnges of amplification and an output limiter. Filters are pro-
vided which incresse the effective CW selectivily and improve the signal-to-noise ratic.
iz




9.5

92.4-1

9.4-2

9.4-3

9.4-4

9&1'5

9.4-6

9.4-7
9.4 8

A low-pass hilter immediately follows the detector circuit. This filter provides atten-
L;:,té%n of Il.m than 6 db at 1200 eycles und more than 40 db at frequencies ahove
cycles,

A variable sudio-frequency attenuator which may be switched in or out of the circuit
by means of & panel contral follows the low-pass filter. This attenvator operates over
the range of 450-1300 eyeles (this indicates “neceptance™ of the Frequency to which
the -;lcnu-l:m (] “Iﬂi":dmjdall:yd "nm:nu;linnruuf other qu:mmm il:}- ﬁznhai:t of reso-
nant frequency is nffo menns of a -position 1 a a I-position m
awil ﬂgchﬂ;lﬁwﬂy. this attenuator is a tuned circuit inserted in parallel with IE
grid of the first eudic stege.

A Type 38646 tube is used in the first sudio-frequency amplifier stage.

The first nudio stnge is resistance coupled to & Type 38041 output stuge which, in
turn, is transformer coupled for wse with an output impedance of approximately 600
chms, The output transformer employs an electrostatic shield and a center-tapped
output winding to obtain a balanced autput cireuit.

A switch operated from the front panel permits on audio limiter tube {(Type 36041)
to operate on the plate circuit of the output stage. The switch connects the output
limmiter transformer in parallel with the primary of the output trensformer. The out-
put limiter transformer has a2 high voltage step-up matio and feeds the Type 36041
tube which is connected as a biased rectifier. When the receiver outpul reaches & cer-
tain level (determined by an adjustable bins on the rectifier), the rectifier starts
drawing grid current and the rectifier grid resistonce decreases. This resistance re-
flected through the high-ratic transformer results in a low effective impedunce lond
in the receiver output stage plate circuit and thus limits the ouvtput voliege to a cer-
min value. Since the AVC is operated by audio cutput only, it is not affected by
strong CW signals which do not produce an sudie beat note. The output level to
which the signal is limited may be varied by adjustment of the rectifier bins from
the contral on the front panel.

NOTE: THIS CONTROL IS NOT INTENDED FOR USE ON VOICE-MODU.
LATED SIGNALS SINCE IT INTRODUCES HARMONICS OF THE AUDIBLE
NOTE AND PRODUCES PROHIBITIVE DISTORTION.

A rectifier type DB output meter and range awitch are provided on the front panel
This meter indicates the audio level delivered to the headphones,

A valtmeter which indicates filament voltage s provided on the fsont panel.

Mormally, the s-¢ power 1= controlled either from the control unit or the power unit.
In addition, & d-¢ power “"On-Off" switch ia provided on the receiver panel for use
only mn the event the receaver In an emergency s operated on batteries. [f this swiich
is opened when the recefrar B normelly operated on e.c., the load ix removed from the power unit
and overloading and domoge of cerlain of s parts may resull, For this reason, shorting links
are provided behind the panel (see Figure 1) which permanently close this switch
circuit. [f it s desired in an emergency to operale the receiver on batteries, these links
should be up-&ned.

Power Unit CRV-20036A, shown schematically in Figure 17, has been very carefully designed
in order Lo pmint.n.in an Becurebe calibration of the receiver rnd o high deg‘ree nf ':tquqnn}r
stability. Several special [eatures are embodied in the design in order to aford very constant
voltage on the screen grid of the autodyne detector which in the element primatily affected by
power supply voltage warintion. The power supply circuit consists essentially of r-f FAlters in
the a-¢ supply line, a Type 38276 current regulstor (used when required), an electrostatically-
shielded power transformer, 8 Type 38593 rectifier tube, n specially developed two-stage filter,
s Type 38274 voliage regulator, and a protective bleeder.

9.5-1

9.5-2

9.5-3

The r-f filter unit has been very carefully designed substantially to eliminste cross
talk between several equipments operating from one power supply system and to
reduce interference which may be present on the a-c line.

The power trunslormer hes been designed for operation from a 110-, 115-, o 120-
volt, 60-cycle supply, and taps are provided on the primary to accommeodale any of
these nominal veltages. The total power consumption of this transformer under nor-
mal operation is approxmately 60 watts. Filament supply is obtained from a center-
tnppcs‘:ri.ndhm on this transformer,

The Type 38593 rectifier tube and bleeder provide a plate source of good regulation.
13
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9.5-4

9.5-5

9.5-6

9.5-7

Figura 4—Power Unit CRV-200064 (Top Fiew of Chesis—Covers Removed)

The screen voliage of the sutodyne detector is stabilized by means of a Type 38274
regulator tube,

A power switch is provided on the front panel of this unit For tuming the equipment
on and off when no control unit is employed.

In order to make this power unit interchangeable with the one wsed in the RAL
Series uq-u'q:nmnl:. n socket is prnhﬂm:! fora T].'pr: 36276 tmlﬂ*mﬂl}]ﬂlﬂl’ tube. Since
this equipment operates at relatively low frequencies, the additional freedom from
:E:clm voltnge vanation obtained from the current-regulator tube is not needed
if the line regulation is within -+ |Upercent. In the interest of conserving primary supply
cumrent, its use with this egquipment is not recommendad under normal crcumstances,
A switch, therefore. ia provided inside the unit (see Figures | and 4) which necom-
plishes the changes in circuit necessary for operation withouot this tube. This swatch
disconnects the current-regulator tube and switches the power transformer primary far
operation directly connected to the line flter. (See paragmph 10.2-3.)

Referring to Figure 15, it will be obscrved that four terminals are provided for con-
necting the 110-, 115-, or 120-volt, 60-cycle supply to the power unit. When this
equipment s used with the control unit, the power connecton from the control umt
to the power unit is made o the two right-hand terminals. When no contral unit is
ﬂ:{lnyod. the connection is made to the left-hand terminals. Connecting to the two
right-hand terminals remeves the power switch on the panel Fram the cireuit, (See

Figure 4.)
4
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9.6 Contral Unit CRV-23073 (see Figure 5) s shown schematically in Figure 18. The use of this

10.1

w"l,l'n] unit makes possilile the g-mlﬂ:"ng nf twn channels Iﬁlnuhnnnnuﬂy The ot of asch
receiver feeds into the control unit where a 3-position switch is provided which mokes avail-
nble, in the two headphone jacks, signals from either ar bath of the receivers. Two power
switches also are provided on the contral unit ptmel for ﬂun‘trﬂlllnz the power to each receiver
independently. The a«< power supply feeds into the control unit end each side of the line
w fused. The two supply cables connect to sumtable terminals on the power units which ter-
minals are arranged to omit from the circuit the switch and the fuses in power unit,

X

OPERATION
Contrels of Recetver Unit CRV-46044.

10.1-1  "Antenne,'” “Long or Common” and “"Ground,” Binding Posts: The antenna should
normally be eonnected to the post marked “Antenna’’ except when an exceptionally
long cntenna s used ar when il = necessary to operate this receiving equipment on an
antenna in common with an RAL Series equipment. In the latter case, the anlenna
should be connected 1o the post marked “Long or Common.™ See "Antenna He-
gumcments, Section V.

10.1-2 “FREQUENCY BAND" Selector Control: This control serves as a means lor chang-
ing the required inductance for the various radio-Irequency bands. The switch
pointer should be set on the band number [alling between the frequencies which
establish the desived frequency range. Freoauencies are marked in kilocycles.

10.1-3 "TUNING™ Control: The luning control varies the setting of the three-gang variable
tuning capacitor. The scale increases with frequency.

10.1 4 "ANTENNA TRIMMER'™ Control: This control is a variable trimmer capacitor [or
the antenna tunin atng& l:L'lil'. R-F grid circuit), In general, it is adiusted once for
ench band, prefera [_r at the high-frequency end.

10.1-5 "RF TRIMMER" Control: This control i= a varable trimmer capacitor for the first
r-f tuned gnd cocuit. In general, it is adjusted once for each band, preferably at the
high-frequency end.

10, 1-6 “FIL. VOLTS": The filament voltmeter indicates when the power is turmed "On™ and
should read approxumately 6 volis when the equipiment is operating properly.

10.1-7 "AVC OFF-ON'" Switch: This switch when in the "On' pesition, places the auto-
matic volume control in operation; when in the "Of" peosition, it disconnects the
putomatic volume contrel. The automatic volume control is nol intended for use on
voice-modulated signals.

10. 1-8 "AVC LEVEL" Control: This wnl:r-ol varies the bies on the AVC tube and thereby
seta the volume level when the “AVC O#-On"™ switch i in the “"On"" postion.

10.1-9 "REGEMNERATION™ Cantral: This eantml varies with the sereen.grid pntential of the
outodyne detector thus regulating the degree of feedback required for oscillation.

10.1-10 "SENSITIVITY™ Control: This control varies the cathode potential of the tweo r-f
tubes with respect to their gnd potentials.

10, 1-11 "AUDIO TUNING” Contral; This 10-position switch selects the prnper inducrance in
the nUJm-ﬁequmcy vunui le wsitenuator circuit to permit this circuit to poass fre-
quencies in the range of 450 @ 770 or 770 ta [ 300 cycles depending upon the posi-
tion of the audio tuning range switch (see 10.1-13.) The switch positons are
nuimbered to increase with respecl to frequency.

10.1-12 Audio Tuning “OFF-ON": This switch places the audio-frequency vanable attenvator

in or out of the circuit.

10.1-13 Audio Tuning “450-770" or “770-130M" Switch: This switch selects the range of
fr-lquen:rhl in cyeles throughout which the ten-pesition “Audia Tuning” contral is
operable.
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Figure 5—Control Unit CRV-Z3073 ( Rear View of Panel)
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10.1-14 "OUTPUT" Meter: This rectifier type a-¢ meter indicates the audio-frequency output
level delivered to the headphones. It is calibmted in decibels above and below zem
level. which is & milliwatts of audic ourput.

10.1=15 "ADD DECIBELS" Switch: This range swilch iz used to vead “Add Decibels™ (alge-
braically) in conneciion with the output meter. Five positons are provided: "Off,"
157 710, "5, and "0 in a clockwise direction.

10_1-16 "OSC, TEST" Button: This push button is connected fram the detector cathode to
ground. When it is depressed, it stops the detector from cacillating and produces
o definite double click in the headphones. In many cases, the detector enters and
leaves oscillation so gradunlly that it is necessary to use this burton in order to deter-
mine whether or not the detector is oscillating.

10.1-17 "D.C. POWER OFF-ON" Swiich: This switch is net used in the nommal operation of
this equipment and is eecordingly wired out of the circuit by short-circuiting links
located under the chassis (eee Figure 6).
NOTE: HOWEVER. SHOULD OCCASION ARISE THIS EQUIPMENT MAY
BE OFERATED FROM A BATITERY SUPPLY CONSISTING OF SUITABLE
FILAMENT AND PLATE BATTERIES, THIS METHOD OF OPERATION WILL
REQUIRE OPENING OF THE SHORT - CIRCUITING LINKS (SEE FIGURES 6
AND 19) AND CONNECTION OF CABLE W-Z01, AS INDICATED BY THE
DOTTED LINES IN FICURE 15. OPERATION OF THE RECEIVER WILL THEN
BE CONTROLLED BY THE "DC POWER"™ SWITCH ON THE FRONT PANEL.

10 1-1B “"PHONES" Jack: This jack provides termination for a pair of low-impedanee (600-
uhh:} h:ndp}lunl!i.

Contrals of Power Unit CEV-20036A_

10.2-1 "OFF-ON" Switch: Thin switch located on the Front pﬂne] controls all power o the
power unit, when not used in conjunction with a control unit.

10.2-2 Reference ta Figure 15 shows that when the power unit is used in conjunction with
the contval unit, connection is made to the right-hand input terminals of the power
unit. With this connection, the panel switch and the power unit fuses are discon-
nected from the circuit

10.2-3 Cunrent Regulator Switch: This switch is located under a terminal board at the right
rear top ol the chamsis (see Figures 1. 4 and 20) and should be threwn to the “Out™
pnulmn fu l‘hm oguipment. In this pmhun l!|1.l- proper pnmnry comnections to t]'|e
tl’ll.'lj'l:l.l‘[ﬂf_"l' are made lor uprrntmn without current reg'ulnlm

0.3 Controls of Control Unit CRV-23073.
10.3-1 For operation of Receiver No. |1, place the “"On-OfF 1" Switch in the "On'" position,
the “1"-"mixed”"-"2" switch in the "1" position and the "On-Off 27 switch in the
YO position. The headphones should be plugged inte one of the phone jacks on the
conltrol unit.

10.3-2 For aperation of Recelver No, 2, proceed as in 10.3-1 above except that sl switches
should ke thrown te the 2" position.

10.3-3 Fur mmultnneous momtoring af the Dﬂl‘]‘mt frnrl:l two receivers, both No. | and Ne, 2
"On-Off" switches should be placed in the "On™ position and the *1"-"mixed™-"2"
switch should be placed in the “mixed” positon. ‘[he headphones should be plugged
mto one of the jacks on the contral unit. (The phone jacks on the receiver units are
not contralled by the 1" -"mixed”-"2" switch.) Two p]u:me jocks are pin?ﬂtﬂ o
permit simultaneous monitoring or aperation by two operators,

1.4 CW Reception.

10, 4-1 Tn pluru- power on the ipment, the proper "OF-On" switch should be threwn to

“On” postion. The \rnhrm:ter should indicate approximately 6 wvolts

Alll:nl sufbicient tirne fl;u' the IJ.J.EH! heaters to h‘:ﬂch I:]:u:u' upﬂr.ling temnperature. This

tume will probably be not less than 30 seconds

{a) When using n single RAK Seres equipment, the "On-Of"" switch on the power
unit conirols the power to the receiver.

(b} When using this equipment in combination with an RAL Serien equipment, the
proper OF-On" switch on the control unil conbiols the power to the desised
Teceiver.

17



10.4-2

10.4-3

10.4-4

10.4-5

10.4-6

Figure T—Pawer Unit CRY 200364 (Botiom View of Chausis)

To receive a signal whose frequency is known, throw the Audio Tuning and AVC
“Off-On" switches to the "Of" positions.

Set the “"Frequency Band™ switch to the band number corresponding to the frequency
runge which includes the hrequency of the station desired.

The “Tuning” control should be set to the desired frequency by reference to the
calibration chart and the "“Sensitivity” control should be advanced until a pereeptible
noise level s abtained. TII: "ﬁ.ntnnnn Trimmer” and the “RF Tri.mm:r" *ﬂu]d be
adjusted for marimum noise output.

CAUTION: KEEP “SENSITIVITY" CONTROL RETARDED. Due to the high de-

ee of sensitivity incorparated m the equipment, the “Sensitvity”' control can only
g used near maximum under ideal conditions of low external noise level. For ordinary
operating conditions, it is necessnry to reterd the 'Sensitivity” control in order to
aveid OVERLOADING THE RECEIVER WITH NOISE, therelby masking the de-
The ™ eneration”” control should be set so that the detector s oscillating as

evid by & double click heard in the headphones when the "Osc. Test™ button
i# pressed and released.

The "Tuning" control should now be adjusted until the desired signal is henrd and
finally set to produce a 1000-cycle beat note as ncarly as possible. The receiver
should be tuned so that the best note is obtained on the high-frequency side of
zero IBML Finally, ndjust the "Antennan Trimmer" snd “RF Trimmer" for maximuam
mignila,

lr'
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10.4-7

10.4-8

10.4-9

10.5 ICW or Modulated Signal Reception.

10.5-1

10.5-2

10.5-3

10.5-4

In cases where the ltequeney of the signal is not known (such as when searching). ex
u:.llnnl advantage may be taken of the uni-control feature, exercising care to keep !h
ity control to such a point as not to overload the receiver with noise.

The "AVC Level'' eontrol will maintain a substantially constant cutput signal level
for wide fluctuntion in the field intensity of the receiver signal and materinlly nesist in
copying signals through heavy static, because the static peaks are held to such a low
value that the operator's attention is not distracted from copying the signals, Te utilize
this control, advance the “Sensitivity”’ control until the noise level is perceptible (not
in excess of —10 db), then throw the "AVC Of-On" switch to the "On'" position
and adjust the “AVC Level” control until 8 copynble signal is obtained.
NOTE: TO USE THE "AVC LEVEL” CONTROL TO BEST ADVANTACGE,
THE SIGNAL SHOULD BE HELD TO AS LOW A VALLE AS WILL PERMIT
GOOD COPY.
Throwing the Audio Tuning “Of-On™ switch to the "Or"” pesiion will result in in-
creased seleclivity and reduced noise level permitting of improved reception. The
desited signal may be tuned to produce any beat note within the range of 450 to
1300 cycles and audio tuning adjusted to pmd'u:a a maximum response at thin beat
fn:liu.ﬂnr:y., i]"he_ following table shows an approximate calibration of the "Audio Tun-
g control

TABLE NO. 1 AUDIO TUNING
Audie Tuning Switeh 450-770 Audio Tuming Switch 770-1300

Tap 1 450 l:-ﬂll:l Tap 1 800 cycles

2 475 2l B45

3 500 3 B90

4 5% ¢ 4 940
3 565 " 5 990 -
6 &00 e G 1040 )
7 640 " i 1100 -
B 6RO B 11600 0™
9 Ji5 " 9 1225 "
10 770 v 10 1300 -

The procedure is the same as outlined above with the exception that the “Repenera-
tion"' control should be maintained slightly below the setting which produces oscil-
Iation. There should not be a pronounced double click as the “"Osc. Test” button is
pressed and released.

Particularly an the higher frequencies, a considerable improvement in both sensitivity
and selectivity results when the “Regeneration” control is set reasonably near but
below the condition of oscillation,

This equipment has ol been designed for reception al veice-modulated signals, 1T it
in desired to receive voice-modulated signals in the range of 300 to 600 KC, these
signals should be tuned in on other receiving equipment as may be available and
suitable for voice reception. The low-pass filter permanently connected in the eircuit
does not respond to frequencies appreciably higher than 1200 cyeles, which is in-
adequate for the proper reproduction of speech.

When receiving ICW, the “Audio Tuning” control may be used for the reception of
n 450 to 1300cycle modulated signal and the Audio Tuning “OF-On” switch
should be thrown to the "OF" position except for this condition.

XI
PERFORMANCE

11.1  Sensitivity.

1. 1=

Fi lium ;] Et'ﬂ:ﬁ approximnte normal sensitivities for the various bands, The procedure
and conditions nfmnuuurmmnl are as follows: with “AVC-OfF', “Audic Tuning-
Off", and with a 600-chm non-inductive resistance at receiver output terminals, pure
CW is applied from a signal genemator to the recciver imput through a standard
diummy antenna (200 mmf., 20 microhenries, 25 chma). The output beat note is
held at 1000 cycles (receiver tuned | kilocycle higher than signal). The “Re
generation” contral is set at standard oscillation (increased beyond critical oscilln-
tion to the point where the output drops 3 db or from 2.68 V. in 600 ohms at
critical oscillation to 1.9 V. at standard oscillation). The “Sensitivity™ control is sct
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for 50 microwate (0,173 V. in 600 ohms) noise output with no signal input. The
microvolts input then required to produce i mw. output (1.9 V., in 600 chms) ie
md.

NOTE: THE CRITICAL OSCILLATION POINT IS THAT ADJUSTMENT OF
THE "REGENERATION” CONTROL PRODUCING THE MOST FEEELE OSCIL-
LATIONS, RESULTING IN MAXIMUM OUTPUT. THIS CONDITION IS
USUALLY TOO CRITICAL TO EMPLOY AS AN OPERATING ADJUST-
MENT BUT IS A REFERENCE SETTING FOR STANDARD AND MEASURE-
MENT COMPARISON.

11.2 Miximum Noise,

1.3

1.4

||.z—'

n.2-2

Figure 9 shows approximate values of maximum receiver noise level for the various
bands. These d-uh will be found uselul for o rough check on sensitivity. The method
of measurement is to adjust the receiver ns for sensitivity (see 11.1), switch off the
signal generator, increase the "Sensitivity’ control to mazimum and measure the
output noise voltage. The measured values of noise may be expected to vary con-
siderably due to atmospheric conditions, tubc characteristics, extrrmal noise condi-
tions, etc. so that unless the noise output is definitely low. no attempt should be
made to improve performance and, in any case, the sensitivity should frst be ac-
curately checked as exploined in paragraph 11.1.

If measuring equipment is not available, an approximate measurernent may be made
by adjusting the ""Regeneration” contral to critical oscillation and all other comtrols
for maximum neoie wubput. The antenna terminal should be connected to gtuund
through a standard dummy antenna or a 200 mmfd. capacitor inside the receiver cabi-
net (to eliminate external noise pickup), In this case the noise output should be
approximately 3 db higher than the values shown in Figure 9. (This is twice the value
of milliwatis shown therein.)

Selectivity and Overload Sclectiviry,

11.3-1

11.3-2

11.3-3

.41

Figure 10 shows CW selectivity charncteristics for bands |, 2, and 3. The curves
corregpond clesely with actual conditions at the middle of the band and represent
an average for the band, These data are taken by frst adjusting the receiver as for
sensibivity measurements (par, 11.1) with & mw. output at resonance. The input
{CWY) signal frequency is then varied and the ratice of input off resonance l.'mqu.ur.'d
to prodoce 6 mw. output) te the normal {n:sunant] input is noted, The break in
the curve denotes the point where the signal is at zere beat with the autodyne de-
tector,

Figure |1 shows selectivity and cverlond ratios for bands 4, 5, and 6. Curves (1)
show the selectivity to 100% modulated interference when the receiver is operated
for CW reception. They correspond closely with actual conditions at the middle of
the band and represent an average [or the band, This data ie taken by first adjusting
the rccciver as for sensitivity measurement (par. 11.1) with 6 mw. cutput at reso-
nance. The signal is then modulated 309 and the frequency varied. The ratios of
mpute off resonance (required to produce 6 mw. output) to the normal (reso-
:_umll input are noted and the data corrected to simulate 100% modulated inter-
erence.

Curves (2) of Figure 11 show the overload sclectivity characteristics for bands 4,
5 and 6. The curves correspond closely with actual conditions at the middle of the
band and represent an avemge for the band. This data is taken by frst adjusting
the receiver for sensitivity measurement (par. 11.1). With the resonant signal being
received, a CW interfering signal is applied at various frequencies off resonance and
the ratios of inputs off resonance (required to reduce the resonant signal output by
3 db) to the normal (resonant) input are noted.

Calibration.

Figure |12 shows average Frequency calibration curves and band coverage of this
equipment. Table No. 2 shows the nominal frequency range of each band.

TARBLE NO. 2
Band Frequency Ronge (Kilocveles)
15-25
25-43.5
43.5-77.5
77.5-153
153-308
308-600

A Ll D =

1




12.1

12.2

12.3

12.4

12.5

12.6

MAINTENANCE—TROUEBLE LOCATION AND REMEDY

X1l

General.
12.1-1 Thu equipment has been carefully adjusted at the factory for optimum perfor
d 1= designed to maintain this adjustment for long perieds of time. If any maj

nditﬂtmthh or Tepairs l:u:u:nmn necessary it is tecommended that such adj
and repairs be made in a well equipped laboratory where the proper tools
measuring equipment are ovailable. Before making any changes in receciver adju
ment it should be definitely ascertained that the difficulty being experienced is not
the result of external er normal deteriorating influences such as worn out vacuum
tubcs, improper operating voltages, blown fuses, vxternal noises, etc.
NOTE: IN TESTING OR INSPECTING CIRCUITS IN THIS EQUIPMENT, CARE
MUST BE EXERCISED NOT TO DISARRANGE R-F WIRING.

Equipment

12.2-1 Where standard labortory equipment is not available, the following equipment is
recommended for use in locating troubles.

12.2.2 Radio Receiver Analyzing Equipment, Model O {or equivalent), consisting of ene
Type CV-22193 DC Veltmeter/Milliammeter/Ohmmeter; one Type CV-22194 AC
Voltmeter /Capacity Meter; one Type CV-60001 Vacuum Tube Circuit Selector
Uniit.

12.2-3 Calibrated Test Oscillator—frequency range 15 to (600 kilocycles.

Dead Receiver.

12.3-1 With "AVCOH,"” "Audic Tuning-Of.,"" and "Sensitivity” control st maximum, in-
crense the “Regenerntion’” control setting from minimum to maximum, depressing
the “Osec. Test” button ot intervals. If no clicks or noises are heard in the phones
on any band, the following procedure may be followed for location ef trouble:

12.3-2 Check the vacuum tubes, particularly the detector tube,

12.3-3 Cheek the power supply (see 12.10).

12.3-4 Test the head phones and the output cireuit wiring for short- or open-cireuiis.

12.3-5 Test the andio amplifier {see [2.11).

Weak Signals With Receiver Noise Level Narmal

12.4-1 If the receiver operates in 8 normal manner an indicated by the characteristic noisze
cutpul (see 11.2) and no signals are in evidence, inspect the external antenna circuit.

12,4-2 Withdraw the chassis partinlly from the cabinet and inspect the antenna connections.

Weak Signals With Detector Failing to Oscillate on All Bands. '

12.5-1 With “"AVC-Of." and "Audic Tuning-Of.” set the “Sensitivity” contral at maxi-
mum, advance the “Regeneration™ contral and depress the “"Osc. Test™ button,
noting whether the detector cecillates. [F the detector fails to oscillate or oscillates
with the “"Hegeneration” control near mazimum on all bands, the following pro-
cedure should be followed :

12.5-2 Cheek the power supply (see 12.10).

12.5-3 Test the detector tube (see 12.13).

12.5-4 Test the detector tube socket voltages (sec 12.14).

12.5-5 'Test the detector elreuit wiring {see 12.15).

12.5-6 “Test the switch contacts (eee 12.16).

Weak Signals with Detector Oscillating Normally.

12.6i=1 Test the power supply (see 12.10).

12.6-2 Test the tubes (see 12.13).

12.6-3 If the power supply and the tubes are satisfoctory and the receiver ncise level s

dtﬁmk-.'ly low (see 11 Z}, the trouble may be located in the oulput circuit audio
or r-f amplifier
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12.7

12.8

12.9

12.10 Power Supply.

L

12.6-4

12.6-5
12.6-6

Failure of Detector ta Oucillate on Some Bands; Other Bands Normal,

12.7-1

12,72

i2.7-3

Weak Signals on Some Bands; Other Bands Normal—Detector Oscillating Narmally on

Bands.
12.8-1

12.8-2

12.8-3

Panel Trimmer Controls.

12.9-1

12.9-2

1z.9-3

12.9-4

12.9-5

Test the output circuit and the headphones for short-and open-circuita,
(lf one side of the output circuit is grounded. the output will be reduced. )

Test the audio amplibier {see 14.11).
Test the - amplifier (see 12.12).

If the detector oscillates normally on part of the bands, it may be assumed that
power supply and the tubes are satisfactory and that the trouble is due to faulty

itch eontacts or [ailure in the witing between the band switch nnd portion of ci
used in the inoperative bands.

Test the r-f (plate) and detector tube socket voltages, switching the “'F)
Band™ wwitch on and off of the inoperntive bands (see 12.14).

Test the detector circuit wirtng on inoperative bands (see 12.15).

If normal eperatien iz obtained on part of the bands as indicated by normeal receiver
noise level (see 11.2) and if the detector oscillates normally on all bands, the
trouble is localized in the pertion el the r f circuite connacting to the hand switrh
in the inoperative bands,

Test the r-F tube socket voltages, switching the “Frequency Band" switch on and off of
the inoperative bands (=see |2.14).

Teat the i-F clicuit wirieg cw napembive bands (ses 11.15).

Operation of these controls may be used ne an indication of proper functioning of the
associated tuned circuits,

In general, the l:ttmﬂi for maximum response will yary for different bands and, in
the case of the “Antenna Trimmer,” for different antenna constants. Thess controls
are designed to take care of normal minor variations in receiver alignment which
occur over a period of time, A few divisions variation will normally cccur over &
piven band due to slight mismatch of the inductances.

Failure of these contrals to resunate the circuits as indicated by maximum response
on a signal (with 1000-cycle beat note; receiver tuned | kllnqrda higher than sig-
nal) en all bands indicates a defect in the respective circuit. Test the associated tube
(see 12.13), tube socket voltages (sce 12.14), and circuit continuity (see 12.15).

Failure of these controls to resonate the circuits on & particular band (other bands
operating normally) indicates defects in the portion of the respactive circuits con-
necting to the band switch an the particular hand. Test the tube socket voltages (sce
12.14), switching the “Frequency Band” switch on and off of the inopesative band.
If the volinges and circuil continuity are comect, the recsiver alignment should be
investignied (see 12.17).

An abnormally large change in cither trimmer sctting over a given band or failure
to resonate at only one ened of a band indicates that the tuning capacitor section or
the inductance used in the particular circuit and band has been damaged. I both
trimmer scttings change in the same direction over a band, this may indicate that
the detector tuning capacitor or inductance is at fault (Refer to 12.17).

12.10-1 If trouble i= traced to the power supply, the following procedure may be followed:
12.10-2 Note the receiver panel voltmeter reading. This meter should read approximately

6i V. for normal operation and indicates the filament voltage which i= obtained from a
winding on the power transformer in the power unit. This also indicates that power
in being supplied to the power unit and thus scrves as a “power on” indicator.

12.10-3 If no veltage is indicated (assuming that the meter is not defective), test the a-c line
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12.10-4

12.10-5

12.10-6

1Z2.10-7

voltage and fuses in the a< line, control unit and power unit. Refer to Figure 15,

Partially remove the receiver from the cabinet and chick the voliage at the power
terminal board. Refer to Figure 13, The terminals are numbered from | 10 9, Na. |
being nearest the panel, ‘These voltages should measure approximately as follows:

TABLE Ne. 3—RECEIVER TERMINAL VOLTAGES

Terminal Vltage
l or 9 to & 180 V. D.C.
l or 9 to 5 90 V. D.C
2] 6 V. AC,

If voltages fail to check, test the a-c power supply voltage. Partially remove the power
unit from its case and measure the power unit terminal voltages. Refer to Figure |5,
The power unit terminals are numbered frem | to 6, No. | being nearest the panel
Thesze voltages should measure approximately an follovs:

TABLE No. 4
POWER UNIT TERMINAL VOLTAGES
Teaminal Veltage
| to 5 id0 V. D.C.
I 10 4 90 V. D.C
2 te 3 6.3 V. AC

If the abhove voltages [ail to check and the line input voltage and fusea are operative,
test the power unit tubes (=ee 12.13),

Test the power unit circuits for continuity (ses 12.15).

12. 11 Audio Amplifier.
12.11-1 To detexmine il the audic amplifier is opernting, partially withdraw the receiver from

12.11-2

12.11-3

12.11-4

the cabinet and touch the grids of the detector and first a-f tubes, Proncunced clicks
should be heard in the phones

If the above test indicates a defect in the amplifier circuit with satisfactory power sup-
ply (see 12.10) and output circuit connections (see 12.3-3), the audio tubes llmu!tl
be checked (see 12.13) and the audio circuits tested (see 12.15).

lf in the test of 12.11-1, a pronvunced click s obtained when the first audio grid is
touched, but touching the detector grid gives no indication, the trouble i located in
the portion af the eircuit between these tweo points.

I measuring equipment is available, the audio gain may be checked by application of
1000 cycles input to the first audic grnid. The input required for zera level (6 malli-
wakts) output should be approximately (.04 voli

12.12 R-F Amplifier.

12.12-1
12.12-2
12.12-3

A defective r-f amplifier may be detected by abnormal operation of the trimmer con-

trols (see 12.9), "'Sensitivity™ control, or by fist ascertaining that the remainder of
the circuit is operative.

With the “‘Sensitivity” control at minimum, a barely audible hum should be noted
and it should bhe pomible to hear the detector go into oscillation i the “Hegenera-
ton control is advanced rapidly. With the detector oscillating, the charncteristic
double elick should be heard when the “Ose. Test” button is depressed. Further

tests indicating normal operation of detector output and audio amplifier circuits are
noted under 12,1 1.

If a fault is located in the r-f amplifier by the above methods with nommal power
supply (see 12.10) and anternma connections (see 12.4-2), it should be d:l::rmumd
whethes the trouble exists on all bands ef on cnly cne or more particular bands.
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12.12-4 If the timmer operation s not normal, refer to pamgraph 12.9.

12.12-5 If the timmer operation is normal and low sensitivity is indicated by the test= out-
lined in paragraph 11.1 s obtained oo all bands, test the r-f amplifier tubes (see
12.13). socket voltages (see 12.14) and circuit continuity {see 12.15).

12.12-6 H twouble is located un a particular band or bands with other bands operating nor-
mally, check the socket wvoltages (see 12.14) and circuit continuity (see 12,153),
switching the “Frequency Band™ switeh on and off the inoperative band. Checl the
“Frequency Band™ switch (see 12.16).

12.12-7 Before making extensive circuit tests, an attempt should be made to loealize the trouble
in the frst or second amplifier stage. This may be done by applying input from a
test oscillator to the respective grics.
12.13 Tube Characteristics.

12.13-1 If trouble is traced to tubes in & portion of the circuit, the trouble may be quickly
checked by replacing the doubtiul tube with a tube of known charcteristica and re-
checking the performance of the equipment.

12.13-2 Tubes may be tested for open heaters or shorts between elements by use of a con-

tinuity meter or click test with the precaution that the mted heater voltage is not
exceeded.

12.13-3 Tubes will be found to deterorate gradually with use, resulting in & gradual reduc-
tion in performance of the equipment. It is therefore advisable to replace tubes after
1000 hours of service or to measure them at regular intervals to determine if the limit
of serviceability has been reached. Table No. 5 gives standard chamcieristics for the
tubes used in this equipment and low limits of “emission” and “transconductance.”
Test of “emission™ is usunlly sufficient to indicate the condition of a tube, but a better
comelation between test results and actual conditions is obisined by measurement of
“transconductance.”  Actun]l opemating volinges on the tubes as used in this equip-
ment are appreciably lower than the ratings shown in the table, 5o that extended tube

life is assured.
TABLE No. 5—TUBE CHARACTERISTICS
Fil. Crid Flatr  *Exnson  Screen vemage
Tk Fi Current Plats Borzen Bas  Current Current,  Ciarent m Al TL-:-A
y = Vols (Amgm) Volix Vo= Vels  (MA)  (MA) (MA)  (Chems)  Factor (Micvombos)
8646 6.3 0.3 250 100 -3 82 100 2.0 800,000 1280 1600
38041 6.3 0.4 250 250 -18 32 200 5.5 H8,000 150 2200
38274 i e 80 Sl dig 30 eo  [striking voltage 125 V.)
3R276 50.0 1.7 e s i e i S A PR
IR593 5.0 3.0 . n . . 240 e e N
38593 (AC voltage per plate 500 RNMS—Max. DC Output Current 250 MA.)
Low Limita
Tube ¥Emisaion T'mnsconduetanee
Type (™ {Micromlws)
38646 50 1200
38041 70 1300
38276 kP A
38274 - C
38593 190 e

¥ For “emission™ tests, 1l grids are connected to the plate and are 50 volts positive with respect
to the eathode (or hlament), cxcept the Type 38593 tube on which a potential n:!p*'llcﬂ valts is used with
both plates connected togeiher.

12.13-4 Ml:rjuﬂ:menl of “emission” and “transconductance” is not alweys an absolute indi-
cation of the condition of tubes for their various applications, particularly in the case
of dl:hclnt and AVC tubes. An unsatisfactory detector tube is best indicated by its
oscillating properties. A tube which does not function properly in the detector stage
may often be uscd in an amplifier stage without loss in performance. A low output
tube may often be utilized in the AVC position.

12,14 Tube Socket Vaoltages.

12.14-1 h'!mu}umem of sccket voltages may be used as a check on power supply and receiver
cifeult connechons.

12.14-2 The following table gives average tube sockel voltages for this cquipment. These arc
not operating voltages and will vary considerably with different types of voltmeters.

i 11;!..“]“ stated below apply for the Model OF. Radio Receiver Analyzring Equip-
m




TABLF. Nn. &—TI1IBE SOCKFT VOLTAGES

~ Due to the change in loand when one tube is removed, the voltages measured at the tube sockets
ite somewhat higher than the corresponding veltages of Tables 3 and 4.

Tube T'ppe Function Plate Sercen Supp. Cath. Crid Heater
38040 Ist RF 190 94 b § 0 fi
LT 2nd RF 180 B4 5 5 0 6
Je646 Detector 170 45 0 0 0 [+
jB646 Audio 190 180 L] 0 0 b
38041 Qutput 200 200 .o 0 0 6
38041 AVC 0 0 .e 190 0 (3}

In making the above measurements, the receiver should be operated st normal supply voltage
ind allowed to warm up for approximately 10 minutes before taking readings. Readings are taken

removing one tube at o time and measuring voltagea between the socket termirals and ground. Set
ncy Band™” switch on 6, ““Tuning—1000" “Audio Tuning—Off,” "AVC-Of,” “Sensitivity
=" and “AVC Level—10." Figure |3 shows socket terminal arrangements,

TABLE No. 6a—TUBE OPERATING VOLTAGES AND CURRENTS

Tude Function FPlate Flate Sacen  Sereen Cathade Supp. Healer Nate
E MA. | MA. E E E

m Ist RF 150 i.o 70 0.7 3.5-45 3.5-45 5.6 (AC) |
3 Ind RF 105 3.5 73 0.8 3.0-45 3.0-45 3.6 [(AC) 1
38646 Detector 20-140 0.0-1.0 0-40 0.0-0.3 0 0 5.6 (AC) 2
3B646  Audio 25 1.3 35 0.35 1.6 1.6 5.6 (AC)

38041  Output 1o 1.0 120 1.7 7.6 - 5.6 (AC)

ﬁﬂ AVC 0 0 0 0 175 — 5.6 {A0) 3

! 03 Rechiher 230 AC — from ench plllc tor pround 4.8 {j\,c)

The shove are avernge operating voltage and current values as obtained by measurement with a
Model OE Radio Receiver Analyzing Equipment. Readings were taken under the following test con-
diticns: Receiving Equipment in normal operative condition, sntenna disconnected, line voltage 115,
current-regulator tube out, “AVC-Of." "Sensitivity” control on 10 (see Note 1), "Regencration” con-
trol on 5 (sec Note 2), "Frequency Band™ switch on 1", and “Tuning’” control on 0-0. DC voltages
messired to heater {ground).

MNote 1. Cathode to heater voltnge vanecs with position of “Sensitivity'' coatrol. Awverage limits
are shown,

Kuic 2. Deteclur voliages and cutrents vary with poslidon of "Regenemdon’ conuel. Average
limits are shown.

Note 3. Cathode 1o heater voltage measured with “AVC Level” contrel at maximum,

For the above messurements with Model OF Radio Receiver Analyzing Equipment, the lowest
poegible voltmeter seale should be used, as follows:

Foltages Meter Resistance Veltages Meter Resistance
0/1 0/1 20,000 10,25 0/25 500,000
1/2.5 0/2.5 50,000 25/50 0/50 1,000,000

2.5/5 0/5 100,000 50/100 07100 2,000,000
3710 /10 200,001 10 /250 /250 5 700,000

12.14-3 [F trouble exists on a particular band, the tube socket vel should be measured on
both the inoperative band and on an operative band to indicate which portion of the
circuit is at fault

12_14-4 If a source of trouble is localized in o particular portion of the circuit by the above
i;.gnll?;l. this portien of the circuit should be tested for conbinuity and inspected (see

12.15 Circuit Continuity.
12.15=1 Adter tracing a fault to & particular portion of the circuit by the foregoing tests, the

cireuit should be systematieally inspected. tested For continuity, shore cirenits, groond
or failure of component parts, with power off. Reler to following drawings:

Diagram Figure
Receiver Unit Schematic. .. .......vveee. 16
Receiver Unit Connmection. . ... .vvvvnennns 19
Power Unit Schematie. . . .. ... o0 vuuennn. 17
Power Unit Connection. .. ..... P . 20

Fal




12.15-2 If an chmmeter is available, point-to-point resistance measorements will be useful io
locating faults. The following tables indicate the approximate vesistances in this
equipmenl

Terminal Mo, 7 to Ne. B
Goround to Mo, 7

L

TABLE No. 7—RECEIVER UNIT POINT-TO-POINT RESISTANCES

Poinls
Terminal No. 6 o

The above values npply for receiver unit alone—external

Reststance
Ist RF plate. .. ..... 10,500 chms
2nd RF plate. ...... 20,500 ohms
Detector plate, . ... .. 120,000 ochms
Audio plate.. ....... 120,000 ohms
Output plate. .. ..... 5,125 ohms
Output plate, .. ..... 4,800 ohms
AVC cathode. ... ... 0 ohms
ANVC ecathode. .. .... 9,200 ohms
Ist RF screen....... 20,000 chms
2nd RF screen. . .. ... 20,000 ohms
Ist AF screen. ... ... 390,000 ohms
Ground .....c.c0... 9,200 ohms
Detector screen. ..... 28800 ohms
Detector screen. .. ... 10,000 ochms
IstRFgrd......... 230 ohms
Znd RF grid........ 4.7 megohms
Detectar grid. , ...... 4.7 megohms
Audio gridy v oo 0000 1.1 megohms
Output grid. v+ v v 004 1.0 megohms
ANV Cogereen-grid plate. 3,500 chms
...... e e 40  ohms
......................... 20 ohms
......................... 20 ohms

Condition

“AVC.Of”
"ANVC.-On”
"AVC Level — 107
“AVC Level — 07

"Regeneration — 107
“Regenerntion — 07
“Frequency Band — 17

“Add Declbels-OF"
“Add Decibels-OF
"Add Decibela-OF"

cibles disconnected, all

tubes out of sockets and receiver set on “Frequency Band—1." and "Tuning—0."

12.15-3 Power unit point-to-point resistances are approximately as noted in the following

Condition

TABLE No. 8
POWER UNIT POINT-TO-POINT RESISTANCES
Foints Resstance
Tﬂm’li]“!“n&z‘ﬂ“n\. 3ll+tllitu I-{' n‘hmﬂ

Terminal Mo. | te No. 5......... 20,000 chms
Terminal Mo. | toNo. 4......... 23,000 ohmas
368593 socket (Al to AL) ....v v 0.15 chms
38593 socket (plate to plate) . ... 250 ohms
R-H power line terminals, oo o000« Inhnite

R-H pewer line terminals. .. ... .. 7.0 ohms
Power terminal to ground. .. ... .. Infinite

“On-OfF" Switch—"0f"
O OF" Switech—"0On""

Above values apply for the power unit alone (external cables and wiring discon-
nected) with all tubes in sockets and with corment-regulator tube ouf (the condition
of operation of the power unit with this equipment).

12.15-4 Component parts may be identified by cross reference from the item numbers in
Figures 16 and 17.

_

30

12.15-5 Carbon resistors may be identified by color code as follows:

o —




Figure 13 —Roepiver Unit CRV 46044 ¢ Bortom Fiew of Chossiz)

TABLE No. —RMA COLOR CODE FOR RESISTORS

T BAMD ORDOT
Color lat ﬂllll 2nd H,EII Clp.lh.’i'l Omngmal Color
Black . 0 Arrongement
Brown " | for Axial Leads
Red 2 2
Orange 3 3 ﬂ'ﬂﬂ
Yellow 4 4 0000 1
glml:ll 5 ? ngggg ANcw (.Fn“l:r )
L 1] ] ITAnEeETen

Purple 7 7 0000000 for Axial Leads
Cirey 8 8 00000000 BAC KGROUKD

White L] L] i A BCD COLOR

DOT
D—Telerance Code Ej:mhtd Calor
Gold: 5% Transemen
Silver: 106 for Radial Leads
L“'ﬂl-ill ED":':F E i c ]

12.16 "“Frequency Band' Switch.

12.16-1 To inspect the “Frequency Band™” switch and circuit connections, the large plate on the
bottom of the chassis may be removed. This switch has been carefully aligned at the
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Inctory, the four contacts on each section being sccurately adjusted for equalized
pressure and maximum contact area.  Readjustrnents of the swilch should rarely be
found necessary,

IF ANY MAJOR REPAIRS ON THE SWITCH ASSEMBLY ARE FOUND NECES-
SARY, SUCH REPAIRS SHOULD BE MADE IN A WELL EQUIPPCD LABORA.
TORY SINCE SERIOUS MECHANICAL MISALIGNMENT OF THE CONTACTS
OR MISALICNMENT OF HIGH-FREQUENCY INDUCTANCES DUE TO DE-
RANGEMENT OF R-F WIRING MAY RESULT.

[n order to readjust or replace switch parts und for access to switch winng, it will be
necessary to remove the switch retaining brackets mounted inside the switch compart-
ments at the bottormn of the chassis, After removal of the large plate on the bottom of
the chassiz, the switch retaining bracket for a particular compartment may he removed
without removing the brackets [or other compartments. The brackets are mounted
by means of screws al the partition shiclds,

When the switch retaining bracket is replaced, the switch stator sections must be fst
sccurately positioned so that the movable conlacts exactly center on the fixed con-
tocls when the switch in set to pmuom determined by the detent. The retaining
hracket  then mounted in position with the adjusting screws backed off. Finally, the
adjusting screws must be serewed in to just touch the stators, then bucked off 1o leave
a very slight clearance (approximately 005 in.), then Yosknd by means of the lock
nuts, UNDER NO CONDITION SHOULD SCREWS EXERT FORCE AGAINST
THE STATORS AS THIS WILL CAUSE BENDING WITH CONSEQUENT BIND-
ING OF THE SWITCH SHAFT.

CAUTION: DO NOT ALICN BY MEANS OF SCREWS,

12.16-2 Switch contacts may be tested by pressing the movable contact down on it=s fixed con-
ot with a ool ul sulabing melesial, Assccinted sirewita shauld bhe cheelted For looaas
contncts before disturbing the switch assembly,

12.16-3 The switch is sell-cleaning and should wipe itself clean if rotated back and forth
over the guestionable contact several times Should further cleaning become neces-
mry. the rotaling member may be pressed down against the fixed member Far enough

o permut disengaging the "'C" washer from its slot in the Intnhhghubatﬂwbu:lof
Ihr.' fixed member. If the "C" washer is removed, the rotsting member may be slid
along the shaft away From the ixed member permitting access to the contacts, Care
must be taken not to compress the springs farther than necessary o1 they will require
read justment,

12.16—4 Should necessity of replacing 8 swilch section anse, the swiich shaft must be re-
moved, the switch section connections unscldered at the switch plate, the new seec-
tion inserted, connections soldered. and switch shah replaced. Receiver alignment
sliwudd tlcn L sliwshed (s 12.17). Te remove ewitch shaft, remove taper pin
fastening the bevel gear to the switch shaft. Remove the bearing bushing at the
end of the shali opposite the drive and slide the shaft out, taking care that none of
the switch sections are binding on the shaft. When replacing the shaft, see that the
bevel gears are properly meshed to provide alignment between switch position and
pingitinn indicated hy the panel control belore pinning,

12.17 Receiver Alignment.

12.17=1 Receiver alignment may be readily checked by cobserving operation of the panel
tnmmers (see paragraph 12.9 and Figure 6). These trimmem should resonate the
respective tuned circuits (with 1000-cycle beal note output; receiver tuned 1 kila-
cycle higher than the signal) over the complete range. For nccurate alignment check,
the receiver must be adjusted as for sensitivity measurermnents (see 11.1). This ud-
Justrnenl: may be npproximated with sufficient accuracy for most purposes by setting
SEnEmwly control gt 9" and the “"Regeneraton” control at approximately
!/;'r ivision ebove critical oscillation. The lwnt note may be sel at approximately
1000 cycles by switching the Andis Tuning “'On."" using the “770-1300"" range (tap

5), and tuning for maximum output.
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12.17-2

12.17-3

12.17 4

12.07-3

Bands 4, 5 and f: With receiver adjustments as noted above, set “Tuning—905,"
"Freguency Band—6," apply a 600.ke signal from test oscillator of such strength as
to produce approximately 6 mw. output and adjust trimmer C-141 o produce 1000-
eycle beat note (receiver | kilocycle higher than signal). Adjust trimmer C-140
to bring the panel "HF Iommer” seltings lor the high-trequency ends of Hands 4.
5 and 6 as near zero as possible. Adjust trimmer C-107 to bring panel "Antenna
Trimmer" settings for the high-frequency ends of Bands 4, 5 and 6 as near "~ 10" as
pnl.:ﬂ:-le, but not e:l:ecdi‘ng the imits -7 to ™20 {“-—5-':]“ h:ing the minimum
capacity setting).

Band 3: With "Tuning—506.5," apply 77.5 ke input. Adjust detector trimmer C-142
to produce [000-cycle beat note (receiver | kilocycle higher than sigmal). With the
panel “RF Trimmer" set at zero, adjust r-f trimmer Ca1 10 for maximum response.

Band 21 With “Tuning 915" apply 43.5 ke input.  Adjust detector trimmer C-143
to produce [000-cycle beat note (receiver | kilocyele higher than signal). Adjust
-f trimmer C-109 to bring the panel "BF Tommer” settings at the high-frequency
ends of Bands | and 2 as near zero as possible.

Band 1: With "Tunine—891" apply 27 ko input, Adijust detector rimmer C-144
to produce |000-cycle beat note (receiver | kilocycle higher than signal).

12.17-6 The following table gives nominal frequencies and approximate dial settings which

12.07-7

should be used in aligning the receiver.

TABLE No. 10
ALIGNING FREQUENCIES
Band Nominal Frequency (KC) Dial Setting ( Apprex.)
| 15 -25 89-891
2 25 -43.5 55.915
3 43.5-77.5 49.906.5
4 F75L-153 40-915
5 153 =307 49.9255
(3] 307 -600 45-905

As noted in paragraph 12.9-5, an abnormal change in either trimmer setting over a
given hand or failure to resonate at one end of a band indicates that the tuning cepac-
itor section or the inductance used in the parbcular circuit and band has been damaged.
If both trimmer settings change in the same direction over a band, this may indicate
that the detector I.ll.uﬁn;,r :ap!.:itﬂr ot inductance is at fault.

UNLESS THESE CONDITIONS SERIOUSLY IMPAIR OPERATION, NO ATTEMPT
SHOULD BE MADE TO REPAIR INDUCTANCE OR TUNING CAPACITOR
ALIGNMENT OR REPLACE. COILS. THESE OPERATIONS SHOULD VERY
RARELY BECOME NECESSARY AND SHOULD BE DONE ONLY IN A WELL
EQUIPPED LABORATORY.

12.18 Lubrication.

12.18-1

12,19 Cleaning.

12.19-1

Mechanical moving parts such as the tuning capacitor drive mechanism, band switch
drive mechanism, and bearings should be periodically inspected and, if necessary,
lightly greased with a non-Auid mineral oil or light grease such as grade A of Na'ﬁr}r
Deparmment specification 140 1. Luluication of elevtival contaciing surlaces s not
advisable unless tendency for cutting appears; when required, a light grease such as
vaseline ghould be used very sparingly, all surplus grease being removed.

ABRASIVE SUBSTANCES SUCH A% EMERY CLOIH, STEEL woul, ETC,
SHOULD NEVER BE USED FOR CLEANING IN OR NEAR ANY PART OF
THIS EQUIPMENT.
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" war. ttemmater aevom pid | a1V

clreuit of [at stadio tule )
uLE_ Used to change tape on var. attemaator f-ﬂ.l[_-l&ll:l_nll. CYM-24029 Yuuley Mig. Ca. 1201 { el K A50187.0
d.._o_._ nli!..! h...ﬁ iffﬂ_ﬂﬂ:nl.}n Sawme na 5101 CHH-24000

1ol onlput

50 Eﬁnq"w‘;rtmlil Sume s 5003 rmerpt stop sdjusied for 5 | CYM.29029
2 1 _f._._—fn_i 44 and B supply on beatery. | T _ﬂ-_-ﬁa_._alu!#.u!i. CHH-240010 RE-MAA-NIBA | Arpow - Hart & Hegeman Ele. Co| M000.C7 MANIRI
SI07 | 1o P e Sond a. section rWl;. [ SR — RCA Mig, Ca., bre. 01407501 T.401407.0)
S0 | st RF circait band . section !HPEEEE} RCA Ca. Ine 0040750 T-sdiany. 502
S0 | Ind RF cirenit band vw. wxtion Same ax 5107 except lor contact wiring RCA Ca., Ine. O 40T.503 T-a0 1487500
SHIL, | 2nd RF cirrult hand o, seetion Bame a5 5,100 exeept for contact wiring RCA Co., Ine. 407304 T 1407, 504
51101 W!ﬁ!i{qﬁ.!—rﬁ Same as 5- |07 exzept for contuct wiring R Ca. Ine. 0| 407508 Toal1407.50%
5112 teetor cieeuit band sw, section E-.F_ﬂgrgﬂi RCA Mig, Ca., Ine. fi01 407506 -8l 407504
5117 | Detector cirenit band sw. section mmm.mt._ﬂ.__._. " for eontact wiring RCA Ca., Ine, #il}1407.500 T.801407.307
S04 | Connucts debector eathade ra ground to . e Hﬂr.__:..n., apring contact, RCA Ca., |ne, BIA760.501 K-RI5T60.501

stog oecillation laalantite hase

TRANSFORMERS
*T-100 | Couples circuls of ourput tube 1o 1ele Oﬂa tranformer: Ratin 1M 10 1. n_a..r%_ RCA Mig Co., Ine. RT.35 il | 58- 500
_ o ¢ wecondary mid-tagped te s P 41,7 shomt See, DC resintanee.

ground; 800 shr wmpedance and araled n s can
*T102, | Used opth neroes plite cirenit of sut. | AVC trandoemer: Racio | 1o 125, 57 shes | CRV-30244 RCA Mig. Co, I, RT-385 MB01 50,500

put bube in wrid of AVC mube Pri. 1540 gy See. DO resistance. [mpreg- _

nated and sealed in 3 can |
TUBE SHIELDS “
TS0 IA| Shisld for V.101 Tube shisld bedy. slumimm, chimney type _ Alzminom Goods Mig. Ca. Special KE50558
" dn S3i* ong .
Tube shild cap, . W da, Alaminiam Goods Miy. Ca, Sui8 3 B

TSI02 | Shied for V-102 rﬁ..rm_s
B kv i
TSI for V-108 Seame a4 TS.10!
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13.2 TABLE No. 12
PARTS LIST BY NAVY TYPE NUMEERS
(The guantities listed do not include the spare parts)
CRV-46044 Receiver Uinit for Model RAK-5
CRV-20036A Fower Unit for Model RAK-S
CRV-23073 Contral Unit for Optional Use with Models RAK.-% and RAL-5

Many Type MNa. Lynibel Desgratiars [iesrrighan
MISCELLANECUS (CLASS 1)
;) CE100, CS0A, CS-105 Coal shield, copper, 4" dia.. 514"
3 R0, C5-104, C5-106 Coil shicld, . 47 h.. ]"lluu
5 TEA00, TS0, T5-103, TS-104, T3-105 Tube shield und cap, aluminum
INDHCATING [INSTRUMENTS {CLASE 1)
I - 2152 M-I01
I = 246 M02
o — SWITCHES (CLASS 24) :
Pl o | EREE s ’
2 ~ 24001 Sior Saoz
1 - 24003 5103, 5105
| - 4029 S-107 Switch aegment, 12 contacts
1 5108 Switch srgrmenl, 12 contacts
I 5w Switch segrment, 11 contacs
] LA Switch scgmert, 12 conlacts
1 cin Switch segment, 17 contarts
1 512 Swnteh segment. 12 cortacts
| 51N Switch segment. 17 contacts
] S5104 Push-button, J uontects
1 S Low-cap., #-pole, Jpos. switch
" FUSES, PROTECTIVE DEVICES, ETC. (CLASS 2
2 F.301. F.900 ) we, §oamp. volus
AF TRAMNSFORMERS CLASS
| —w4A | Tant b il 2.
| 243 LA
1 - 3004s T4
: = 4 L-N05
I - 0248 L-20%
I i L-I08
I - 304 T201
|
VACULR TUBES AND V.T, SOCKETS (CLASS M)
1 — 38041 V108, V.06
1 - 34174 V.20
I - WBI7b V2!
3 — 38308 K104, X-1005, X-106
1 = BinA X202, X-AB
i - 38318 X100, X-02, X103
I - 3873 V202
1 - 38548 V-101, V-102, V-103, V-104
1 p % ] Mlogul-size cermmic socket
N RF INDUCTANCES (CLASS 47)
I 1101 Antenna coil
I [-102 Miitenin eoil
I L-ln3 RF cail
| L-104 RF eoil
I L-105 Liekectar cedl
| L [hetrrtor
1 L-201, X7 ! HF choke
) [ty ™~ :

5 - EEI4 C122, C133, C.201, C-N2, C- 200 |
1 - 485404 C.14
1 - 48543 C.129
L — 4E349 C.1B

- 48553 Clle, C-117, C-119, C121, C-124, €125, C-Il"ﬁ. C-1Y, C1M,
C.131, G132, C-134, C-135, C-134, C.137, C-138

43



13.2 TABLE No. 12 (Continued)
PARTS LIST BY NAVY TYPE NUMBERS

i anr daby INawy Typs Ne Sywhel D fupriaheish D o e
CAPACITORS (CLASS $8)—Continued
I 554 A4 _
‘ - 48556 C-08, C-113, C-115, €120 {
! - 48557 CI28
i - 48558 c.ini
1 - 48540 CNL 118
| - 48562 C- M5
! ~ 4ES8 c.a0
! e C-104
| - 48570 C-1%
| - 48572 10
I - 48515 CI1
7 - 48577 C-I07, C-140
I - 48578 1%
1 - 48579 C-141, C-141
2 48540 108, C-110
1 - 48581 C-143, C-144
I - 4806 C-146
I - 488077 C.47
1 a0 Variahle sir capaciter, Sgang, 26.3 to 467 mml. each
JACKS, PLUCS, FHONES, ETC. (CLASS 4)
3 - 49021 J-101, J301, J302
—— FILTERS (CLASS 5% |
- 5308 L-107
o RESISTORS, POTENTIOMETERS, ETC. (CLASS 63)
I - 63164 R0
1 - AT 133
I - H328R Rel26 4,700 ghems
1 - 63288 R-104, -118 10,000 chms
i - 321 I 5,100 chene
! - 63395 R-105 5100 ahrms
! 63355 RAT7 (200 ahrms
i - 63145 R3] 3,900 ghrms
3 - 63385 RA®, H-1%0 11,000 ohems
I - (3393 Ro128 12000 clms
I - 63955 Re125 20,000 chms
! 63335 R 16 24000 charss
| - 63385 RAI7 51,000 chrms
| - 63355 Rel4 390,000 ohens
i - (3%0 R.109 270 ohrms
! s R-101 560 ohens
i 63360 R.A23 1000 ohrrs
6 - (330 R-106, K107, R-110, R-111, R-113, R-115 10,000 chma
3 - 6330 R-1 14, K120, R-AD1 1000000 ohere
3 - hYUD R119, R.122 1 megehm
z = 6iy340 R-108, R-112 4.7 megohems
? - 63406 R.NA, R-204 6.200 chars
I - 306 R 20,000 chens
I - 6M17 R-132
I - 63408 RIM
I - (340 R.102




13.3 TABLE No. 13
SPARE PARTS LIST BY NAVY TYPE DESIGNATIONS

CRV-46044 Receiver. Unit for Model RAK-3
CRV-20036A Power Unit for Model RAK-5

CRV-23073 Control Unit for Optional Use with Models RAK-5 and RAL-5

RCA Mig. G,
Dhawr. Mary Type M. Hymbeal Deskgrsbions [Meaceiphinm D i—
CEV-46l44 RECEIVER
1 CRV- 10012 Spanner wiench KAB15970-501
| E‘Qz_-‘ﬁﬁ Mlm =10 1o 45 dbn, 2047 Rush PAADETS-5
- f Emeter, l]' te |0 w[tl. %' Fush M4I02T96
| CHH- 24000 Sa i, 5104 Tegale awiteh (SPST): 1 amp.u! (damp. at 113V M0 7R
I CHH-249001 S, SN Toggle switch T); | nenp. at B0V, 3 am poat 125V 4202783
| CHH-24003 5-102, 5112 Tepgle switch (DPIITY: | amp. et 250V, 3 mp. at 115V M420278-4
I CEN-3041A | T Cutput transformes; DC res. Pri. 427, Sec. 41,7 ohms Pl 58501
| CRV.3024 T-l02 AVC tramformer; DC res. Pri. 57, Sec. 3540 ohms el Elk1 9501
| CRV.30%43 I-108 Var. AF attemamter: [ res. Bb ohms P-71397.500
1 HCRC-3041 V105, Y-106 P. A pentode tuhe .
2 CRV-3308 104, X105, X-106 Tube socket. 6-prong, water-type. phenolic baso el B 503
2 CHC-33318 N-100, X102, X103 Tube socket, lIS-pmrhg. wafer-type, ceramic hase FC-B50590-3
4 R38040 VoI, Wa02, V103, V104 Triple-grid super-esntral E:r
| CAW-4835] C—Iﬂ. C-133, C-200, C-202, C-H3 | Capncitor, muhl:ﬂ mica, 001 mid, :hl"-l o Y, DC (working) E-20050.1
1 CAW-AE C-129 Capacitor, molded mica, (002 mfd. -t 105, 500 V. D{‘ {workang) F- 300505
1 CRV 4854 13 Capacitar, mica, 100 mmf, +50, 500 V. E"C P32 170-518
] CHY.40553 Caab, C117, C-119, G, G124, itar. paper, ail-flled, | mfd, -1 1577, -HIII U DC{wqung] P-7H024-500
125, C-126, C-137, €130,
C-131, C-131, C.134, C-|35'.-
C-I'ilﬁ. Cix, Cl
1 CRV-4E354 C&Pu.r_l.tnr paper, all-filled, 0.5/0.5 rmfd. £157;, 250V, Dﬂ§ﬂukq] P-72034.505
1 CRV-48356 ﬂ-lm C-1135, C-115, C120 Capacitor, piper, l)il-ﬁ]k.ﬂ. 0.30.5 mfd. 4155, 230V, DC (wocking) | P-72023-502
| CAW 48557 C-128 Caparitor, molded mica, 0001 mid. = 100z, 500 V. DC {working) 3009010
1 CAWLB55R 0l Cepacitor, molded mica, 0 ik, 4105, 450 V, DC (worlking) k.- 30AE-S
| CRY-48560 C12, C.118 Caparitor, mica toothpick, 300 mmf. 1077, 300 V. DC (working) E-7T055-5
1 CRV-48562 C-145 Capaditor, mmdrmd: 900 s, 41007, 300 V. DC (werking) -Bal] 6-333
I CRV-4B568 -0 Cupacitor, mica toothpick, 805 mml, 55, 300 V. DC {working) M-BL1G-50%
| CRYVA4B65 04 Capacitor, mica toothpick, 62 manf, 225, 500 V. DC (working) IA-B60 16-504
1 CRV-ARSID C-13 Capacitor, micn toa 454 mmf. 27, 500 V. (working} M-B8016-505
1 CRV-48571 C-102 Capacitor, mica toothpick, 1 150 menf. 547, 500 V. DC {workin W-B6O16-50T
| CRY-45806 C-1ab Capacitor, paper, 0025 mfd. = 10<%, 500 V. DC {working) P-7I024-518
I CHY-48807 C.147 . paper, cil-flled, D075 mbd, =105, 500 V. DC {(werking) P-Fii24-51%
1 CWCH3247 R-133 75.000chm 31577, [ 1iwatt wire wound, lincar potentiometer FL-806T41-2
1 H32ER R-126 4700 chen 41007, l-wati compasition, prgtal resistor K.-7EI13.70
1 ] R-104, R-118 10.000-chm £ 10, Lwall composiice, pigtail resistor k-FET 2374
1 63291 R-1013 310ohim =575, 1-walt composition, pighail resistor Fe-7B7 23176
1 63355 R-105 5l0ehm 457, Grwatt compoaition. pigteil resistos FL-ES0981-152
1 163355 R-117 fMiohm +50;, Liwant ﬂﬁﬂphll.hﬂll.. pigtail resictor BR50081-154
1 LiEERY] F-131 360i-chn :i-_5-*r Viwazt composition. pigrul resstor K-B509E1-173
1 113335 R-129, R-130 11 0ghm :|:5f T Mewnlt composition, pigtail resister FAAS0REL - 164
| 1353 R-128 12, 000ohm :|:5’ ty licwalti compeosition, pighail resisbor E-B5008] -1 B5
1 G355 R-125% 20, m—u‘llll :I:.l%- Lfcwnin uln‘.w'l.-m. pl‘L-lll rrminkug -0 -5
1 3355 R-116 24.000-akm £ 57, Lewatt composition, pigtail resistor FoAHIRET-192
1 H3355 R-117 51 akim :ki"h Li-watt ecmpeaition, pigtail resster E-A30981-H4
| H3355 K114 30, 00-ohm- 4577, 15-walt compasition. piptail resstor FL-BIE1 200
1 33l R-10% Zbohm 4 WK, b3-wart compasition, resistor E-AAS9B1-55
} ﬁiigﬂ R-101 5ﬁﬂ-nhrn i]%[" 31]:-“”1 compesition, pigtail lruunr Hm:ﬁg
= -witkl composition, Dig rﬁm-nr
3 | & i, 107 RAI0, R, RS, o Bl T bt g e gt
2 G360 R-l H- F-120, R-121 100, 000-chm =k 1045, V5-ware composition, pigtail resistos F-RS0PE0 £
| H33E0 R-119, B-122 V-megohm -E1007, Liwate mhllhbnh-lln. prgtal resstar K.-B50041.04
I 33640 R-1DE.-R-112 4.7-megohm 107, Y-watt composition, pigtail resistor K-RS090- 106
1 CMA-6342T R-131 1000-chm == 1077, 1.awatt, continuoudy-rotatable, wire wound, linesr | KH153623.1
o e e
L CWC4HM29 B-134 20,000-chrm 1057, 1 bawatt, wire wound, potentiometer (1000 chms | K-E06741-7
al lat guarter tum clockwisc)
1 CWC-a3430 R-102 Fiiohm 0077, 1l-watt, wire wound, linear polentiometer KB06T41-8
I Spare parts box T-620059.504
CHV-20036A POWER UNIT
1 CHH-24001 S-106, 511 Toggle switch (LIFS1): 1 amp. st 230V, 3 amp. at 123 V DA 5
| CHH-24003% 5102, 5200 Toggle switch OT): | amp. at 250V, 3 amp. st 125 Y M-4M0ZTE.4
1 F-201, F-201 Fusse, 3 amps., 250 volts K-811485.12
1 *CRIC.38174 V=103 Voltage regulator tube
| *CRC-38276 V201 Current regulator tube
1 CRVAEVIA | X-202, X.209 Tube socket, L.hp-m; wafer-type, phenolic base P40 445.502
1 MORC- 38503 V1ol Full wave res
2 CAW.4834] C172, C133, 00, 02, C-203 | Capacitor, malded miea, (L1 mifcl 4 0055 500 V. DC (werking) 300903
1 CRVARS40A | C-204 Capacitor pack, paper, oil-flled, 3/3/3 mfd 105, 00 V. DC | PIX4-507
| CAD-631B4 R-201 m-u(]-m = 057, Willwaty, vitreous-enarmel resistor k-El6E10.2
1 Thi42h R-203, R-204 6200-ohen 4:507, T-watt. compasition, pigteil resistor K-THIH-1 T8
I 163426 R-202 0,000 chum <455 Z-watt, compasition, prgtail resistar K.-7ET 24190

R

Il BCpPArAlE CEFLOM.
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Figure 15 External Cable Connection [hagram, 701743
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ANODE (+) ,‘@ WITHIN TUBE
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TYPE-38274

Figure £2—Tube Socket Connections (Top View), K-B50992




