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CONTRACTUAL GUARANTEE

The equipment including all parts and spare parts,
except vacuum tubes, batteries, rubber and material nor-
mally consumed in operation, is guaranteed for a pe-
riod of one year from the date of delivery of the
equipment to and acceptance by the Government with
the understanding that all such items found to be de-
fective as to material, workmanship or manufacture will
be repaired or replaced, f.ob. any point within the
continental limits of the United States designated by the
Government; without delay and no expense to the
Government; provided that such guarantee will not
obligate the Contractor to make repair or replacement
of any such defective items unless the defect appears
within the aforementioned period and the Contractor is
notified thereof in writing within a reasonable time and
the defect is not the result of normal expected shelf life
deterioration.

To the extent the equipment, including all parts and
spare parts, as defined above, is of the Contractor’s de-
sign or is of a design selected by the Contractor, it is
also guaranteed, subject to the foregoing conditions,
against defects in design with the understanding that if
ten per cent (109;) or more of any such said item, but
not less than two of any such item, of the total quantity
comprising such item furnished under the contract, are
found to be defective as to design, such item will be

conclusively presumed to be of defective design and
subject to one hundred per cent (100%,) correction or
replacement by a suitably redesigned item.

All such defective items will be subject to uitimate
return to the Contractor. In view of the fact that nor-
mal activities of the Naval Service may result in the
use of equipment in such remote portions of the world
or under such conditions as to preclude the return of
the defective items for repair or replacement without
jeopardizing the integrity of Naval Communications,
the exigencies of the Service, therefore, may necessi-
tate expeditious repair of such items in order to pre-
vent extended interruption of communications. In such
cases the return of the defective items for examination
by the Contractor prior to repair or replacement will
not be mandatory. The report of a responsible author-
ity, including details of the conditions surrounding the
failure, will be acceptable as a basis for affecting expedi-
tious adjustment under the provisions of the con-
tractual guarantee.

The above one year period will not include any por-
tion of time the equipment fails to perform satisfactorily
due to any such defects, and any items repaired or re-
placed by the Contractor will be guaranteed anew under
this provision.

REPORT OF FAILURE

Report of failure of any part of this equipment, during its service life, shall be made to the Bureau of Ships in accord-
ance with current instruction. The report shall cover all details of the failure and give the date of installation of the
equipment. For procedure in reporting failures see Chapter 67 of the “Bureau of Ships Manual,” or superseding in-

structions.
INSTALLATION RECORD
Contract Number NOs-91471 Date of Contract 8 September 1941

NXs-456 10 March 1942

NXs-4683 30 April 1942
Serial Number of EQUIPIENE ..ottt b b e e
Date of acceprance Dy The INRVI . oo i fiedsasssoss i o635y are s s eivs iG55 BV o b SR e
L B T L i B i
Date of completion Of inSTALIALION........cciiiiiiiiiii s e A b s s

Date placed in service..........cooooevnnivinnnen,

REPLACEMENT MATERIAL

All requests or requisitions for replacement material should include complete descriptive data covering the part

desired, in the following form:
1. Name of part desired.
Federal Stock Number (if assigned).

Commercial designation.

oA N

Navy Type Number (if assigned) (including prefix and suffix as applicable.)

Model designation (including suffix) of equipment in which used.



Navy Type Designation (including prefix and suffix where applicable) of major unit in which part is used.
Contract, purchase order, requisition, etc., under which the equipment was procured.

Circuit symbol designation of part.

(a) Navy Drawing and /or specification number (include part or group number)

(b) Manufacturer’s drawing or specification’s number. (Include part or group number.)

10. Rating or other descriptive data.

¥ N e

DESTRUCTION OF
ABANDONED MATERIEL IN THE COMBAT ZONE

In case it should become necessary to prevent the capture of this equipment, and when ordered to do so, DESTROY
IT SO THAT NO PART OF IT CAN BE SALVAGED, RECOGNIZED, OR USED BY THE ENEMY. BURN ALL

PAPERS AND BOOKS.

Means:

Explosives, when provided.

Hammers, axes, sledges, machetes, or whatever heavy object is readily available.

Burning by means of incendiaries such as gasoline, oil, paper or wood.

Grenades and shots from available firearms.

Burying all debris, or disposing of it in streams or other bodies of water, where possible and when time
permits.

bl e

Procedure:

Obliterate all identifying marks. Destroy nameplates and circuit labels.

Demolish all panels, castings, switch and instrument boards.

Destroy all controls, switches, relays, connections and meters.

Rip out all wiring and cut interconnections of electrical equipment. Smash gas, oil and water cooling system
in gas engine generators, etc.

Smash every electrical or mechanical part, whether rotating, moving or fixed.

Break up all operating instruments such as keys, phones, microphones, etc.

Destroy all classes of carrying cases, straps, containers, etc.

Bury or scatter all debris.

ol

90 2o

DESTROY EVERYTHING

SAFETY AND WARNING NOTICES

THIS EQUIPMENT EMPLOYS YOLTAGES WHICH ARE DAN-
GEROUS AND MAY BE FATAL IF CONTACTED BY OPERAT-
ING PERSONNEL. EXTREME CAUTION SHOULD BE EXER-
CISED WHEN WORKING WITH THE EQUIPMENT.

THE ATTENTION OF OFFICERS AND OPERATING PERSON-
NEL IS DIRECTED TO CHAPTER 67 OF BUREAU OF SHIPS
MANUAL OR SUPERSEDING INSTRUCTIONS ON THE SUB-
JECT OF "RADIO-SAFETY PRECAUTIONS TO BE OBSERVED."

AN APPROVED POSTER ILLUSTRATING THE RULES FOR
RESUSCITATION BY THE PRONE PRESSURE METHOD SHALL
BE PROMINENTLY DISPLAYED IN EACH RADIO, RADAR OR
SONAR ENCLOSURE. POSTERS MAY BE OBTAINED UPON
REQUEST TO THE BUREAU OF MEDICINE AND SURGERY.
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Figure 1-1 - Front Perspective View of RBL Equipment
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SECTION 1

GENERAL DESCRIPTION

1. GENERAL DESCRIPTION AND FUNCTION.

a. The Model RBL Radio Receiving Equipment
utilizes a tuned gAdio frequency circuit for the recep-
tion of radio telephone (M.C.W.) and telegraph signals
(C.W. or 1.C.W.) over a frequency range of 15 to 600
kilocycles continuously tunable in six bands.

b. The receiver is provided with a shockproof
mounting base making it suitable for table mounting.
All controls necessary for operation are mounted on

the front panel while plugs and terminals for external
connections are located at the rear of the receiver,

c¢. The power supply required for operation of the
receiver may be either 115 volts, 50-60 cycles for
A.C, operation or asix-volt heater battery and a 135-
volt B battery for emergency battery operation.

d, This instruction book is applicable to the mod-
els of the RBL series which includes only RBL, RBL-1,
and RBL-2 Radio Receiving Equipments.

2. REFERENCE DATA.

a. NOMENCLATURE.

Receiver Mounting Base

Equipment Navy Type Navy Type Contract

Date

NOs-91471 8 September 1941
10 March 1942

RBL CNA-46161 CNA-10124
RBL-1 CNA-46161 CNA-10124 NXs-456
RBL-2 CNA-46161 CNA-10124 NXs-4683 30 April 1942

b. CONTRACTOR. - National Company, Inc., Mal-
den, Massachusetts.

c. COGNIZANT INSPECTOR. - INM, Boston, Mas-
sachusetts.

d. FREQUENCY RANGE. - 15 Kcs. to A00 Kcs. in
six tuning bands.

e. TYPES OF RECEPTION. - C.W, or.C.W. from
15 Kes. to 600 Kes,; M.C.W. from 200 Kes. to 600 Kcs.

f. C.W. BEAT NOTE. - 750 c.p.s. by autodyne
method.

g. RADIATION. - Less then 400 micro-microwatts.

h. OUTPUT IMPEDANCE., - 600 ohms.

i. POWER SOURCES.
(1) A.C. OPERATION: 115 volts, 60 cycles, one
phase. CURRENT DRAIN: .4 A. at 115 volts.

(2) BATTERY OPERATION: 6-volt heater bat-
tery, 135-volt B battery. CURRENT DRAIN: 2,2 A,
at 6 volts, 30 ma. at 135 volts.

j. SHIPPING CONTAINERS, - One crate per com-
plete equipment. Weight, Receiver and Spare Parts,
crated - 225 Ibs. Cubic Volume, crated - 9.7 cu, ft.

k, VACUUM TUBES. - Three 6SK7, One 6SG7,
One 6H6, One 6K6GT/G, One 5U4G.

3. EQUIPMENT SUPPLIED.

a. The following table lists the equipment com-
prising a complete receiving equipment and applies to
either RBL, RBL-1 or RBL-2 Equipments. Batteries'

and cables are not supplied by the contractor. For
quantities of Stock Spares see Parts List.

EQUIPMENT SUPPLIED

Overall Dimensions

Volume Cu, Ft. Weight

Quan- Symbol Name of Navy Type A: Crated A: Crated A: Crated
tity Series Unit Desig. B: Uncrated B: Uncrated B: Uncrated
Height Width Depth

1 101-199 RBL Radio CNA-46161 A:17-1/2" x42-1/2" x22-1/2" A:9.7 A: 225 1bs.
Receiver B: 10-31/32" x 17-3/16" x 16-5/8" B:1.8 B: 75  1bs.

1 201-299 Mounting CNA-10124 A: Crated with Receiver
Base B: 2-9/16" x 17-17/32" x 16-5/16" B: .04 B: 5-1/21bs,

1 Equipment A: Crated with Receiver
Spare B: 6-1/2" x 19" x 10" B: .7 B: 25  1lbs.

Parts

* Stock Spare Parts A: 10-3/4" x 23" x 16" A: 2.4 A: 82  1bs.
B: 9-1/2" x 19" x 13" B: 1.4 B: 617 lbs.

* Stock Spares furnished on the basis of one set per ten equipments.

1-1
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4, DESCRIPTION OF MAJOR UNITS,

a. TYPE CNA-46161 RADIO RECEIVER. - The
Type CNA-46161 Radio Receiver is a seven-tube,
tuned radio frequency receiver covering a continuous
frequency range of 15 to 600 kilocycles in six working
bands. The receiver is enclosed within a single cop-
per-plated steel cabinet, having a black wrinkle finish
designed for top of table mounting. The chassis and
other steel parts mounted on it are copper-plated and
given a gray enamel finish. The circuit employed on
all bands is shown in Figure 7-1, Schematic Wirin
Diagram, and Figure 7-2, Coil-switch Diagram, an
comprises two stages of radio frequency amplification,
a regenerative detector, a resistance coupled first
audio stage, audio filters arranged to permit a choice
of two possible cut-off frequencies, anadjustable audio
limiter, and a resistance coupled audio output stage.
The audio output is available at a phone jack and at a
terminal strip located at the rear of the receiver, A
built-in A.C. power supply provides the proper fila-
ment and D.C., voltages required by the various cir-
cuits of the receiver. A power socket mounted on the
rear of the receiver permits connections to be made
to an emergency battery power supply.

b. FREQUENCY RANGE. - The frequency range
of the receiver is covered in six working bands as
follows:

Band A 15 -+ 25 Kilocycles
Band B 25 - 45 Kilocycles
Band C 45 - 80 Kilocycles

Band D 80 - 155 Kilocycles
Band E 155 - 310 Kilocycles
Band F 310 - 600 Kilocycles

¢, TUNING DIAL. - The Type CNA-46161 Radio
Receiver has astationary dial scale calibrated in kil-
ocycles to conform with the frequency coverage of the
six bands. A moving pointer indicates the frequency
setting. The dial is calibrated with the autodyne de-
tector adjusted for zero beat against accurate C.W.
signals, The band in use is indicated by a band indi-
cator dial, which turns with the band selector knob.
In addition to the frequency calibrated scales, an
auxiliary numerical scale is employed which in con-
junction with a vernier dial may be read to one divi-
sion in one thousand when logging signals.

d. VACUUM TUBE COMPLEMENT. - The tubes
employed in the Type CNA-46161 Radio Receiver are
as follows:

Symbol

V-101 -6SK7
V-102 -68K7
V-103 -68K7
V-104 -63GT7
V-105 -6HB
V-106 -6K6GT/G
v-107 -5U4G

e. GENERAL CHARACTERISTICS. - The Type
CNA-46161 Radio Receiver is designed primarily for
the reception of pure C.W. and M.C.W. radio telegraph
signals. The high R.F. and A.F, selectivity of the re-
ceiver results in improved signal-to-noise ratio for
C.W. reception but due to sideband cutting and the
resulting distortion, voice modulated reception is
limited to the frequency range of 200 to 600 Kc.

f. FREQUENCY AND GAIN STABILITY.

Navy Type Function

First R.F. Amplifier
Second R.F. Amplifier
Regenerative Detector
First Audio Amplifier
Audio Limiter

Power Audio Amplifier
Rectifier

(1) Voltage variations of plus or minus 10 per
1-2
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cent of the 115-volt power source result in a frequen-
cy shift of the 1000 c.p.s. autodyne beat note of less
than 50 c.p.s. The variation in overall gain as a re-
sult of the voltage variation and frequency shift does
not exceed three db.

(2) The frequency variation per degree Centi-
grade for variation of ambient tem%era.ture over a
range of 00C,to+50°C, (32OF, to 1229F,) is less than
50 c.p.s. The variation in overall gain under these
temperature conditions does not exceed six db.

(3) Humidity changes up to a maximum relative
humidity of 95 per cent at a constant temperature of
400C, (1049F.) result in an oscillator frequency vari-
ationof less than one per cent and a variation in over-
all gain of not more than six db.

5. DESCRIPTION OF TYPE CNA-1012¢ MOUNTING
BASE.

a. The Type CNA-10124 Mounting Base is a cradle
or framework designed to support the CNA-46161 Radio
Receiver and protect it from vibration or shock. The
mounting base is fitted with four shock mounts which
congist of rubber insulated bushings, the bushings serv-
ing to pass the mounting bolts for the base, Thumb
screws at thefront and rear corners of the base serve
to secure the receiver to the base. The CNA-10124
Mounting Base is shown in Figures 7-8 and 7-9, and
the mounting dimensions are given in Figure 7-14.

6. TECHNICAL SUMMARY.
a. FREQUENCY RANGE. - 15-500 Kilocycles.
b. TUNING BANDS, - Six bands as follows:

Band A 15 - 25 Kilocycles
Band B 25 - 45 Kiloeycles
Band C 45 - 80 Kilocycles
Band D 80 - 155 Kilocycles
Band E 155 - 310 Kilocycles
Band F 310 - 600 Kilocycles

c. DIAL,

(1) FREQUENCY SCALE. - Fixed type with
moving pointer; six scales calibrated in kilocycles,

(2) NUMERICAL SCALE: - 1000 divisions with
vernier dial.

d. TYPE OF RECEPTION, - C.W, or 1.C,W, from
15 Kcs. to 500 Kes.: M.C.W. from 200 Kcs. to 600 Kes,

e. POWER OUTPUT. - 300 milliwatts undistorted
audio into a $§00-ohm resistive load.

f. C.W, SENSITIVITY.

(1) SHARP. - 5 microvolts or less to give Stand-
ard Output of 6 milliwatts,

) BROAD, - R, F, input of 10 microvolts or
less for a Standard Output of 6 milliwatts.

g. SELECTIVITY AT 6 DB. DOWN.

BAND FREQ. (KC.) BANDWIDTH (KC.)
F 460 4.5
E 220 2.5
D 120 1.5
C 65 1.0
B 40 1.0
A 20 0.6
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h. AUDIO FIDELITY. til;deW BEAT NOTE. - 750 c.p.s. by autodyne
me .
(1) SHARP. - 500c.p.s. band pass at 20 db. down,
peak response at 750 c.p.s. j» RADIATION, = Less than 400 micro-microwatts.
(2) BROAD. - 3500 c.p.s. band pase at 20 db. k. LIMITER CHARACTERISTICS. -300. mw. audio
down, peak response at 1100 ¢.p.s. output with minimum limiter action. 1, mw, audio out-
put with maximum limiter action,
1. FREQUENCY AND GAIN STABILITY,
Condition Freq. Stability Gain Variation_
(1) Line Voltaﬁg Change 50 c.p.s. Change in 3 db,
1000 c.p.s. beat note
(2) Temp. Chanﬁ 50 c.p.s. Change in 6 db,
00C, to +50°C.) 1000 c.p.s. beat note
320F. to 122°F.)
(3) Humidity Change 30-95% Less than 1% 6 db.
at Temp. of +40°C. Osc, Freq. Change
(1040F,
OW PASS FILTER IMPEDANCE. - Input/ having capacities of 150 to 2000 mmf. may be used.

Output 50 ,000/50,000 Ohms,

n. HIGH PASS FILTER IMPEDANCE. - Input/
Output 50,000/50,000 Ohms, (1) A.C. OPERATION, - 115 Volts, 50 Cycles,
one phase, Current Drain .4 A. at 115 Volts,

o, AUDIO OUTPUT IMPEDANCE. - 600 Ohms,
(2) BATTERY OPERATION. - Six-volt heater

p. ANTENNA CHARACTERISTICS. - Antennas battery, 135-volt B Battery. Current Drain 2.2 A, at
6 Volts, 30 ma, at 135 Volts.

q. POWER SOURCES.
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SECTION IT
INSTALLATION

1. UNPACKING PROCEDURE.

a, The major units and spare parts of the Model
RBL Equipment are packed in a single wooden crate.
The recommended procedure to employ in unpacking
the ecuipment is as follows:

STEP 1. Place the packing crate so that the
identification stenciling is uppermost.

STEP 2. Remove the side or cover of the pack-
ing crate which is now uppermost. This cover is se-
cured by nails and an ordinary nail puller or claw
hammer may be employed.

STEP 3. Removethe receiver by carefully turn-
ing the crate upside down and lifting the crate off.
The receiver is protected from scratching or marring

by the cardboard carton in which it is enclosed,

STEP 4. Remove the receiver from the -card-
board carton.

STEP 5. Releasethespare parts container from
the crate by removing the retaining cleats with a pry
bar or claw hammer.

STEP 6. Remove the spare parts container from
the crate.

STEP 7. Inspect the parts and controls of the
receiver for any damage incurred during shipment.

STEP 8. The packing crate, cardboard carton
and spare parts container should be saved if the equip-
ment is to be repacked and reshipped.

2. PRELIMINARY TEST.

a. Before permanently mounting the CNA-46161
Radio Receiver, a preliminary test should be made
after making external connections as shown in the in-
terconnections diagram. A test oscillator or trans-

Control Symbol
S-102, S-103

S-106 AUDIO Switch

R-134 R.F. Gain

S-106

R-120 OUTPUT LEVEL
R-127 REGENERATION
C-104 ANT. COMPENSATOR
C-109 R.F. TRIMMER

5-107 BAND SELECTOR
MAIN TUNING

C-103

b, After the tubes have warmed up, background
noise should be heard and M.C.W, signals from the test
oscillator or transmitter may be tuned in. The oper-
ation of the receiver should be checked at the high and
low ends of each of the six bands. For C.W. signals,
advance REGENERATION control to point of oseilla-
tion. Check low-passfilter by switching AUDIO switch
to SHARP, noise and high audio frequencies should be
attenuated and C.W. signals should peak at about 750
cycles per second, Turnthe OUTPUT LIMITER switch
ON and retard OUTPUT LEVEL control toward 0,
which should cause noise peaks to be held to the same
audio level as any modulated signals being received.
Repeat these tests with the receiver connected for bat-
tery operation. Typical performance data is shown in
Figure 5-2.

3. MOUNTING.

a. The location of the CNA-46161 Radio Receiver
should be selected so as to permit short antenna and
power connections when this is practical. The Type
CNA-10124 Mounting Base should be fastened to the
operating table, allowing a minimum clearance of two
and one-half inches at the rear to permit removal and
replacement of fuses and plugs. Mounting centers and
overall dimensions are shown in Figure 7-14, The
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Control

POWER Switch

mitter signals may be used to provide test signals.
For this test, set the controls of the CNA-46161 Radio
Receiver as follows:

Setting
ON

BROAD
10

OUTPUT LIMITER Switch OFF

10

Below Oscillation
For Maximum Gain
For Maximum Gain
To Desired Band

To Signal Frequency

receiver should be secured to the mounting base by
theans of the thumb screws provided on the front and
rear corners of the mounting base.

4. EXTERNAL CONNECTIONS.
a, POWER CONNECTIONS.

(1) A.C. POWER CONNECTIONS. - For A.C,
operation store the D.C. CABLE CONNECTOR plug
P-102 inthe DUMMY SOCKET ]-102; connect the A.C,
LINE PLUG P-101 to a 115-volt, 50-60 cycle A.C.
power source; connect the A.C, SUPPLY CONNECTOR
PLUG P-102 to the POWER SOCKET J-103. Plug P-103
in conjunction withjack J-103 completes the necessary
circuits for A.C. operation.

(2) BATTERY POWER CONNECTIONS, - For
D.C. operation store the A,C. SUPPLY CONNECTOR
PLUG P-103 in the DUMMY SOCKET J-102, thus
breaking A.C. connections, and connect the D.C, CA-
BLE CONNECTOR PLUG P-102 tothe POWER SOCK-
ET J-103, which completes the necessary circuits for
D.C, operation., Connect the battery cable to a six-
volt D.C. source for the heater supply and a 135-volt
D.C. source for the B supply. Battery connections
are shown on the interconnection diagram.
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TO FEEDER OR
EXTERNAL GROUND

TO ANTENNA
OR FEEDER
CONNECT
l ADDITIONAL PHONES g
E = OR 600 OHM LINE ==

GRND.SHORT LONG

A.C.CONNECTOR PLUG HERE FOR A.C.OPER.-]
STORE BATTERY CABLE PLUG HERE
INTERCHANGE PLUGS FOR D.C. OPERATION

0 T

TO BATTERY OR
D. C.SUPPLY

TO REMOVE COVER
INSERT SGREWDRIVER
HERE AND PRY

TO D.G. POWER
SUPPLY

POSITION
PIN

Figure 2-1 - External Interconnection Diagrani
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b. ANTENNA CONNECTIONS. - The antenna in-
put circuit is arranged so as to be suitable foruse
with either a relatively high impedance unbalanced
feed line or a simple antenna-ground combination.

The antenna input terminals are located at the
left-hand side of the receiver chassis when viewed
from the rear. These consist of insulated terminal
board E-102 on which are mounted the long and short
antenna posts; the right-hand terminal is for use with
a long antenna; for short antennas the left-hand ter-
minal should be used; to the left of E-102 is located
the ground post E-103,

It is desirable to permanently ground the equip-
ment by means of a ground connection between the
ground post E-103, and a cold water pipe or other
metal structure having a large surface in contact with
moist earth or water.

When using an unbalanced transmission line, the
ground side of the line should be connected to the
ground post and the high side of the line to the long
antennapost. In order to determine whether an anten-
nais electrically long or short, it should be connected
to the short antenna terminal and checked by means
of the ANTENNA COMPENSATOR. If the first R.F.
stage cannot be resonated on all bands, the antenna
should be tried on the long antenna terminal, Antenna
length is. not critical although at least fifty feet ex-
clusive of lead-in should be used.

c. OUTPUT CONNECTIONS. - The secondary of
the audio output transformer is terminated at the OUT-
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PUT terminals E-101 located at the right-hand rear
of the receiver. Connected in parallel with the OUT-
PUT terminals is headphone jack J-101 which is
mounted on the front panel.. An amplifier or other
equipment may be connected to the OUTPUT terminal
strip. The total impedance of the output load should
be 600 ohms. Since the output transformer secondary
is of the balanced type having a grounded center tap,
no other ground connection should be made to either
side of the audio line.

5. INSTALLATION ADJUSTMENTS.

a., When installation of the receiver is completed,
the operation of the ANTENNA COMPENSATOR con-
trol should be checked. Connect the antemna to the
short antenna post; if the first R.F. stage cannot be
tuned to resonance withthe ANTENNA COMPENSATOR
control, the antenna should be tried on the long anten-
na terminal. It may be necessary to shorten a very

-long antenna in order to obtain resonance,

b. The mechanism used to turn the main tuning
capacitor assembly may be made to turn more or less
freely as desired by adjustment of the friction intro-
duced into the mechanism. The desired adjustment of
mechanism friction is made by proper placement of
the main tuning knob on its shaft. The main tuning knob
is secured to its shaft by means of set screws. Ad-
justment of these set screws allows the knob to be
moved closer to the receiver and then secured on its
shaft, thus increasing the mechanism friction and vice
versa.
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SECTION III
OPERATING INSTRUCTIONS FOR CNA-46161 RADIO RECEIVER
TUNING
Kh:OB
.............. CIMITER
~ GONTROL
NUMERIGAL
'OWER — SCALE
SWITCH
FREQ. NUMERIGCAL
SCALES VERNIER
LIMITER
SWITCH
RF
TRIMMER
AUDIO /@ 0S¢ |
SWITCH SRR .
e —— ANT. TEST
- \ REGEN BAND COMPENSATOR
R E GAIN PHONE SELECTOR
CONTROL JAGK
600
Figure 3-1 - Front Panel Controls - Type CNA-46161 Radio Receiver
Navy Type CNA-46161 Radio Receiver is a unit of a. The controls used to start and operate the CNA-
RBL, RBL-1 and RBL-2 Equipments, 46161 Radio Receiver and settings normally used for

M.C.W, reception are shown in the following table:
1. STARTING EQUIPMENT.

Control

mbol Control Setting
5-102 POWER Switch ON
S-106 AUDIO Switch BROAD
R-134 R.F, GAIN 10
S-105 OUTPUT LIMITER Switch OFF
R-120 OUTPUT LEVEL 10
R-127 REGENERATION Below Oscillation
C-104 ANT. COMPENSATOR For Maximum Gain
C-109 R.F. TRIMMER For Maximum Gain
8-107 BAND SELECTOR To Desired Band
C-103 MAIN TUNING To Signal Frequency
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b. ForC.W,signals advance REGENERATION con-
trol to point of oscillation; adjust tuning 750 ¢.p.s. high-
er than the signal, at which point the beat note pro-
vides maximum response (AUDIO switch at SHARP,)
Toturn off POWER turn POWER switch counterclock-
wise to OFF.

2, CONTROLS.

a. The functions of the various controls and their
adjustment for efficient reception of C.W. or M.C. W,
signals is described in the following paragraphs. All
switches and controls (with the exception of the main
tuning dial and the band selector knob) of the Type
CNA-46161 Radio Receiver are identified by etched
panel plates or dial scales. The symbol numbers in
the following paragraphs of this Section refer to the
Schematic Diagrams and to the Parts Lists,

(1) The POWER SWITCH (S-102) is located at
the left-hand side of the receiver panel near the top.
Turning this control to the maximum clockwise posi-
tion completes the necessary supply circuits and places
the receiver in operation,

(2) The main tuning dial is located at the center
of the front panel of the receiver, The dial scale is
calibrated in accordance with the frequency response
of the six bands. In addition to the frequency calibrated
scales, an auxiliary numerical scale is provided. Sig-
nals may be simultaneously logged on the zero to 105{)
numerical scale which is direct reading within one
division by means of the zero to 100 vernier dial and
its fixed pointer,

(3) The band selector knob is located near the
bottom of the front panel at the center, The knob must
be rotated approximately one sixth of a turn to change
from one band to an adjacent band. The band in use
is indicated by the pointer attached to the band selector
knob. A positive detent insures proper positioning of
the band selector switch contacts.

(4) Directly beneath the power switch is located
the AUDIO bandwidth control switch. In the sharp
position the pass band is approximately 500 cycles
wide at 20 db. down with the peak response occurring
at 750 cycles per second. In the broad position the
pass band is approximately 3500 cycles wide at 20 db.
down with the peak response occurring at 1100 cycles
per second,

(5) The REGENERATION control is located di-
rectly below the AUDIO bandwidth control. Clockwise
rotation of this control increases the regeneration in
detector circuit. The detector tube may be made to
oscillate when the REGENERATION control is turned
sufficiently in the clockwise direction thus providing
a means for heterodyne detection of C.W, radio tele-

graph signals.

(6) The R.F. GAIN control is located to the left
of the REGENERATION control, Clockwise rotation
of this control increases the amplification of the two
R.F. amplifier tubes V-101 and V-102.

(7) The ANTENNA COMPENSATOR control is
located at the right of the band selector control. This
control is used to compensate for antenna capacitf,
which tends to detune the first R,F. stage. It should
be adjusted for maximum amplification.

(8) The R.F. TRIMMER control is located to the
right of the ANTENNA COMPENSATOR. The func-
tion of this control is to compensate for unavoidable
tracking errors in the second R,F. stage and should
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be adjusted for maximum amplification.

(9) The OSCILLATION TEST button is located
between the ANTENNA COMPENSATOR and R, F.
TRIMMER. In the absence of a received signal, this
control is useful in determining whether or not the
detector is oscillating. The detector slides in and out
of oscillation so smoothly that it is often difficult to
determine whether or not it is oscillating. If a click
is heard in the headphones when the OSCILLATION
TEST button is pressed and another click observed
when it is released, this indicates that the detector is
in the oscillating condition,

(10) The OUTPUT LIMITER control is located
directly abovethe ANTENNA COMPENSATOR control.
In the OFF position the limiter circuits are inoper-
ative. In the ON position the limiter circuits are op-
erative and limit all audio voltage peaks to a definite
maximum value determined by the setting of the OUT-
PUT LEVEL control. The type of limiter employed
limits both alternations of an audio frequency cycle to
approximately the same peak value.

(11) The OUTPUT LEVEL control is located di-
rectly above the OUTPUT LIMITER control. Turning
this control in a counterclockwise direction increases
limiter action by decreasing the peak value of audio
freguency voltages that appear in output of the limiter
circuit, The limiter may thus be used to limit noise
peaks or pulses which are greater than the maximum
value that the limiter will pass, or in addition to this
action it may alsobe used to provide a means of auto-
matic volume control. Automatic volume control ac-
tion is obtained by increasing the receiver gain and
decreasing the output level by means of the limiter so
that when the desired signal fades to the lowest usable
level, the limiter still cuts off the desired signal peaks
to a slight extent,

3. C.W. RECEPTION.

a. After the Model RBL Equipmentis properly in-
stalled in accordance with Sectionll, it is put into op-
eration by turning the POWER switch to the ON posi-
tion. The AUDIO bandwidth switch should be at the
SHARP position; the radiofrequency GAIN control well
advanced; the REGENERATION control advanced suf-
ficiently to cause the detector to oscillate; the OUTPUT
LIMITER control turned OFF; and the ANTENNA
COMPENSATOR and R. F. TRIMMER adjusted for
maximum receiver background noise. The receiver
is now adjusted for the reception of C,W, signals and
will tune to the approximate frequency indicated by the
main tuning dial and band in use,

b. In order to obtain heterodyne detection and the
desired resultant audio beat note, the REGENERATION
control mustbe advanced sufficiently to cause the de-
tector tube to oscillate. This condition may be checked
by the OSCILLATION TEST button. (See Paragraph
2.a(9).) With the AUDIO bandwidth switch in the sharp
position, the heterodyne beat note frequency should be
approximately 750 cycles per second to insure that the
beat note will pass through the audio band pass filter
with minimum attenuation. This condition must be
fulfilled by adjusting the main tuning dial to the high
frequency side of the point where oscillations from the
detector zero beat with the received signal. The AN-
TENNA COMPENSATOR and R.F, TRIMMER should
then be adjusted for maximum signal. Should adjust-
ment of the ANTENNA COMPENSATOR or R. F,
TRIMMER cause any change in the frequency of the
beat note produced, this change may becorrected by
readjustment of the main tuning control.
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c. The selectivity of the Type CNA-46161 Radio
Receiver may be reduced by turning the AUDIO band-
width control to the BROAD position. This makes the
tuning less critical and the frequency of the hetero-
dyne beat note ma? be any value between 700 to 2,500
cycles per second, Preliminary adjustment of the
ANTENNA COMPENSATOR and R.F, TRIMMER should
be made in accordance with Paragraph 3.b. The AN-
TENNA COMPENSATOR andR.F. TRIMMER will then
be in correct adjustment when the AUDIO switch is
turned from the SHARP to the BROAD position.

d. If the signal is partially obscured by static
peaks or noise pulses of high intensity and short dura-
tion, the best signal-to-noise ratio will be obtained by
turning the OUTPUT LIMITER control to the ON po-
sition and adjusting the OUTPUT LEVEL control.
Automatic volume control action may be obtained at a
sacrifice in audio quality by retarding the OUTPUT
LEVEL control in acounterclockwise direction beyond
the point where audio distortion is observed., (See
Paragraph 2.a(11).)

4. M.C.W. RECEPTION,

a. Although primarily suited to C.W. reception,
the Type CNA-46161 Receiver may be used for M.C,W.
reception on frequencies between 200 and 600 Kc. Set
controls as follows: POWER switch in the ON posi-
tion, AUDIO bandwidth switch in the BROAD position,
R.F. GAIN control well advanced, OUTPUT LIMITER
switch OFF, and OUTPUT LEVEL control at 10, The
REGENERATION control should be set just below the
point where the detector starts to oscillate. Adjust
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ANTENNA COMPENSATOR and R.F, TRIMMER con-
trols for maximum background noise. The receiver
is now adjusted for M.C.W. reception.

b. The OUTPUT LEVEL control may be used in
M..C.W.code receptionas described in Paragraph 3.d.
When receiving voice, the OUTPUT LEVEL control
may be used to suppress undesired static peaks, but
cannot be used to provide AVC action without exces-
sive distortion.

5. EMERGENCY BATTERY OPERATION.

a. The operating instructions in the preceding
paragraphs are also applicable when the receiver is
powered by means of batteries., To conserve batter-
iel!s shut power switch OFF between receiving sched-
ules.

6. FAILURES DURING OPERATION.

a, Troublesor interruptions occurring during re-
ception may oftenbe corrected by checking the equip-
ment as follows:

STEP 1. Check external connections and head-
phone cords.

STEP 2. Checkfuses located at rear of receiver.

STEP 3. Checktubes;a tube which is not burned
out will be quite warm and if operative should cause a
click in headphones when momentarily removed from
its socket.



Section 4
Paragraphs 1-2

NAVSHIPS 900, 353

THEORY OF OPERATION

SECTION IV
THEORY OF OPERATION

1. CIRCUIT DETAILS.

a. As showninthe schematic diagram, Figure 7-1
the Type CNA-46161 Radio Receiver comprises two
R.F. stages and a regenerative detector stage, coupled
by means of tuned impedances. Two sets of tapped in-
ductors together with a three-gang tuning capacitor
are usedto cover the frequency range of 15 to 600 kil-
ocycles. A bandswitchpermits selection of any one of
six bands and in addition selects coupling taps on the
inductors so as to maintain satisfactory sensitivity
and selectivity over the wide frequency range covered
by the receiver. The tuned inductors are wound on
ceramic forms and are protected against the effects
of humidity by means of wax impregnation. Inter-
action between stages is prevented by copper shields
around the inductors and by filters in common power
supply leads. A detailed schematic diagram of the
radio-frequency portion of the Tgpe CNA-46161 Radio
Receiver is shown in Figure 7-2; in this diagram the
band switch is shown adjusted to connect the inductors
for 15 to 25 kilocycle operation (Band A); to illustrate
the theory of operation, it will be assumed that Band
Aisin use. Figure 4-1 illustrates the functions of the
circuits comprising the receiver.

adjustment as is capacitor, C-109, in the second R.F.
stage. Thegridbias of both ampRliﬁer tubes V-101 and
V-102 is adjusted by resistors R-133 and R-134. Re-
sistor, R-133, is ganged to the main tuning capacitor,
C-103, to compensate for the decrease in gain, due to
decrease in L/C ratio, intuning from the high frequen-
cy endtothe low frequency end of each band. Resistor
R-134 is a manual R.F, GAIN control mounted on the
front panel, The R.F, voltage developed across capac-
itor, C-103A, is connected to the grid of first R.F. am-
plifier tube V-101, The plate circuit of V-101 is con-
nected tothe second R.F.inductor, L-112, by means of
switch section,8-107G, and R.F. tube V-102, Capacitors
C-120,C-125 and C-126 complete the R.F,circuits to
ground for inductors L-112 and Li-114 without grounding
the direct current supplied to the plates of the R.E tubes.

b, SECOND R.F. STAGE, - The principles of op-
eration of the second R.F. amplifier stage are simi-
lar to that described for the first R.F. stage.

¢, DETECTOR CIRCUIT. - The R,F. voltage de-
veloped across capacitor, C-103C, is coupled to the
grid of detector tube, V-103, by means of capacitor,
C-127, which also functions as the detector grid con-

AUDIO
LIMITER

IST & 2ND
R=F AMP.

DETECTOR

AUTODYNE S IST
A-F AMP.

HIGH & LOW 2ND
PASS FILTERS A-F AMP.

OUTPUT
s

= <

A.C.POWER|_, TO ALL
SUPPLY TUBES

TO EMERGENGY BATTERY POWER
TO AC. POWER

Figure 4-1 - Block Diagram of CNA-46161 Radio Receiver

2. PRINCIPLES OF OPERATION.

a. FIRST R.F. STAGE. - Signal input from the
antenna is coupled tothe R.F. inductor, L.-110, through
bandswitch section, 5-107A, and capacitor C-102.
When using the long antenna terminal, an additional
capacitor, C-101 is connected in series with the an-
tenna for loose coupling. Resistors R-136 and R-137
provide a leakage path for static charges which might
otherwise break down the antenna coupling capacitors.
Inductor, L.-110, is tuned to the desired frequency by
trimmer capacitor, C-104, and section, C-103A, of
main tuning capacitor, C-103. These capacitors are
selected switch section 5-107D. Trimmer capaci-
tor, C-104, is located on the front panel for manual
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denser, Resistor, R-106, serves as a detector grid
leak. C.,W, reception, as well as increased sensitivi-
ty and selectivity, are provided by connecting the de-
tector in an electron-coupled regenerative circuit,
The feedback current is taken from the cathode of
V-103 and connected to the proper portion of L-114 by
switch section, S-107K, Audio output is taken from
the plate of V-103 without affecting the stability of the
oscillatory circuit. Regeneration is controlled by po-
tffsn‘f;iolﬁgter R-127 which adjusts the screen voltage
of V-103,

d. SIMILARITIES BETWEEN TUNING BANDS. -
The operation of the remaining radio-frequency bands
is similar to the operation of Band A as explained in
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the preceding paragraphs. Insome band positions it is
necessary to place additional capacity across unused
portions of the inductors to prevent absorptive reson-
ances from affecting the band in use, The R.F. selec-
tivity of the receiver is shown in Figure 5-15.

e. AUDIO CIRCUITS. - The output of detector
tube, V-103, is connected to the R.F, filter comprised
of resistor, R-108, and capacitors C-130 and C-131
which removes R.F. components from the audio sig-
nal., The audio voltages appearing across plate load
resistor, R-109, are coupled tofirst audio tube, V-104,
by means of capacitor, C-133. The amplified audio
appearing across plate load resistor, R-114, is coupled
to the low-pass filter AF-101 by means of capacitor
C-137. Low-pass filter AF-101 is designed to permit
a choice of two possible cut-off frequencies at 800 or
3500 cycles per second which may be selected by audio
switch 8-106. High-pass filter AF-102 has a fixed
cut-off frequency occurring at 800 cycles per second.
With audio selectivity switch S-106 in the sharp posi-
tion, the pass band of AF-101 and AF-102 combined is
approximately 500 cycles wide at 20 db. down, with
peak response occurring at 750 cycles per second. In
the broad position the pass band is 3500 cycles wide
at 20 db. down with the peak response at 1100 cycles
per second. The audiocharacteristic with audio switch
in the sharp position is such as to reduce noise and
unwanted signal components as well as to increase the
C.W. audio selectivity. The audio output of the low-
pass filter is modified by the high-pass filter AF-102
so as to attenuate hum and other low frequency dis-
turbances, since the high-pass filter has acut-off fre-
quency at 800 cycles per second; increasing attenuation
taking place atfrequencies lower than 800 cycles, The
characteristics of the audio system are shown in Fig-
ure 5-16 Audio Fidelity.

f. OUTPUT LIMITER. - The output of high-pass
filter AF-102 is connected directly to audio limiter
tube V-105. The first section of this tube limits neg-
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ative peaks of the audio cycle. The elements of the
second section of V-105 are connected so as to limit
positive peaks. Noise peaks are thus limited to the
level of the desired signal. The limiting action is ad-
justable by means of potentiometer R-120 which varies
the supply voltage applied to the plates of V-105.
Limiting action takes place if signal or noise peaks
tend to make the cathode of either diode more positive
than its corresponding plate, Limiting action may be
reduced to a minimum by means of switch S-105 which
permits application of a higher positive voltage to the
plates of V-105, With high R.F. sensitivity, limiter
action serves to hold audio output at a constant level
thus providing a useful form of automatic volume con-
trol. The output limiter characteristics are shown in
Figure 5-18.

g. OUTPUT STAGE. - The audio output voltage of
limiter tube V-105 appearing across resistor R-119,
is connected to the grid of audio tube V-106 by means
of capacitor C-157, The plate of V-106 is connected
to the primary of output transformer T-102, The
secondary of T-102 is of the balanced type having a
grounded center tap; an electrostatic shield provides
an R.F, screen between the primary and secondary.
A 600-ohm load connected to the secondary of T-102
reflects the proper impedance into the plate circuit of
output tube V-1086.

h, POWER SUPPLY, - The power supply section
of the Type CNA-46161 RadioReceiver is of the trans-
former-rectifier-filter type. Transformer T-101
supplies A,C. heater voltages as well as high A.C,
voltage which is rectified by V-107. The output of
V-107 is filtered by inductor L-108 and capacitors
C-159,C-160 and C-161, Power socket J-103 provides
a means for connecting an external battery power
source when A,C, connector plug P-103 is removed
and replaced with a similar plug wired to a suitable
battery cable.
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SECTION V
MAINTENANCE

1, MAINTENANCE TEST SCHEDULE FOR TYPE
CNA-46161 RADIO RECEIVER.

NOTE

The attention of Maintenance personnel is in-
vited to the requirements Chapter 67 of
the "Bureau of Ships Manual" of the latest is-
sue.

a, The maintenance test schedule which follows
will aid in reducing equipment failures or interrup-
tions resulting from severe service conditions and
normal deterioration of component parts:

(1) DAILY.

(a) Adjust controls for normal operation and
check reception on Bands A through F,

(2) WEEKLY.

(a) Adjust controls for normal operation and
check reception on Bands A through F.

(b) Check external connections for undue wear
and for corrosion at terminals.

(3) MONTHLY.
(a) Repeat weekly test. Test vacuum tubes.
(b) Check for loose control knobs.

(4) QUARTERLY.
(a) Check dial calibration.
(b) Test socket voltages.

2. GENERAL TROUBLE LOCATION,

a, A thorough inspection of the receiver and its
external connections should be made before any adjust-
ments or repairs are attempted.

b. Failure of a vacuum tube in the receiver is the
most likely cause of reduced sensitivity, intermittent
operation, or complete failure of the equipment. 'In all
cases of reduced sensitivity or noisy operation, all
tubes should be checked, preferably by replacement
with tubes of proven quality. The replacement tube
should be selected with care to avoid changes in cal-
ibration and sensitivity. A poor connection in a tube
can usually be found by lightly tapping the tube in ques-
tion with the receiver adjusted for normal operation.
A tube withshorted elements, or a shorted by-pass or
filter capacitor, may seriously overload resistors of
the associated circuits. Overloads may permanently
damage a resistor and cause the surface of the re-
sistor to be scorched, making the defective unit easy
to locate by visual inspection. By-pass or filter ca-
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pacitors which develop poor connections internally, or
which become open-circuited, will in most cases cause
decreased sensitivity, oscillation, or affect the normal
characteristics of the equipment. The defective unit
can be located by temporarily connecting a similar
good capacitor in parallel with each capacitor that is
under suspicion.

c. Intermittent or noisy operation of the receiver
may be caused loose connections in the wiring or
external circuits. Noise may also be caused by solder
or metallic particles which cause false connections
and/or capacitive changes inR.F, circuits, Such faults
are oftendifficult to find but can usually be located by
lightly tapping each circuit element or component with
apiece of insulating material.’ Faults may sometimes
be located by observing some peculiar action of one
of the controls. The Table of Socket Voltages and
Cathode Currents, Figure 5-7, should be consulted
when locating faults, and (o aid in checking the ef-
fectiveness of repairs. Fuses F-101 and F-102 are
connected in the A.C. supply circuit. These fuses
protect the receiver from damage in the cvent of a
high voltage surgeon the A.C. supply line or if a short
circuit occurs in the power supply or filament circuit
of the receiver. A blown-out fuse may be easily re-
placed by unscrewing the fuse extractor posts located
on the rear of the receiver.

NOTE

All tubes supplied with the equipment or as
spares on the equipment contract shall be used
inthe equipment prior to employment of tubes
from general stock,

3. LOCATION OF FAULTY CIRCUITS.

a. GENERAL, - If the receiver is weak or inoper-
ative and the external connections and vacuum tubes
are not at fault, a systematic procedure to employ is
to adjust the receiver controls for normal operation
and then, starting with the output stage, work toward
the input stage of the receiver, checking each stage in
turn by applying a suitable signal to the grid terminal
which should result in a signal being heard in the
headphones. 1If a signal source is lacking a test lead
probe touched to the grid terminal should cause a click
to be heard. By this means the inoperative circuit
may be located and checked for defective components
in accordance with the preceding data, The chart which
follows lists troubles and indicates points to be
checked, except alignment errors which are covered
in Section 5-3,

b. VOLTAGE MEASUREMENT. - The table of
Socket Voltages and Cathode Currents gives voltage
and current readings which should be obtained if the
receiver is functioning normally. Correct values of
voltages for a normal receiver are also indicated on
the schematic wiring diagram,

¢, RESISTANCE AND CONTINUITY TESTS. -
Disconnect the power cord and other external connec-
tions before making resistance or continuity tests
within the receiver. When making resistance or con-
tinuity tests, the schematic wiring diagram should be
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consulted to make certain that the component under
test is not connected in parallel with some other cir-
cuit element thereby resulting in afalse measurement.
The Table of Inductor and Transformer Resistances,
Figure 5-10, gives the actual D.C. resistance of all
windings.

d. REPLACEMENT OF BANDSWITCH SEC-
TIONS, - Provision has been made to permit removal
of faulty switch sections when necessary. Often, how-
ever, it is possible to correct switch contact faults by
first switching the rotor to an adjacent band and then
bending the contact sprlngs slightly to improve the
contact tension. Figure 5-12 shows the band switch
and procedure for removal of a section, In instances
where it is necessary to replace a switch section, this
replacement is most easily accomplished by the fol-
lowing procedure:

STEP 1. Loosenthe set screws which fasten the
shaft to the indent mechanism located near the front
of the receiver. The shaft may now be slid rearward
until free of the switch section to be removed.

NAVSHIPS 900, 353
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STEP 2. Removethe two mounting screws which
secure the switch section to the frame of the switch.

STEP 3. Unsolder the leads of the faulty switch
and, if practicable, immediately resolder the new
switch section. With short leads, this procedure may
not be possible and in such cases due care should be
taken to assure that proper connections are made.

STEP 4, Remount the switch section, replacing
the spacer washers and lock washers, but leaving the
mounting screws loose enough to permi: aligning the
switch section with the shaft.

STEP 5. Carefully replace the switch shaft,
first ascertaining that the rotor blades of all switch
sections are indexed alike. After tightening the shaft
set screws, check the band switch at either end of its
travel; the band selector dial should point to the cor-
responding band A or F position. The switch section
mounting screws should be securely tightened after
operation of the band switch has been checked.

4, TECHNICAL INFORMATION.,

a. The curve labelled Frequency-Kilocycles Vs.
Linear Dial Scale-Divisions, Figure 5-13, together
withthe curve for C.W. Sensitivity, Figure 5-14, pro-
vide data for definitely checking the Type CNA-46161
Radio Receiver to determine if repairs or realign-
ment are necessary. These curves will also serve to

show the efficiency of repair or realignment. The
Selectivity, Fidelity, Resonant Overload, A.V.C,, and
Output Limiter Characteristics of Figures 5-15 to
5-18 inclusive are necessary where it is desirable to
check the performance of the receiver regarding these
characteristics.

Figure 5-1 - Trouble Location Chart

RECEIVER CONDITION OR FAULT

PROBABLE CAUSES BY REFERENCE NUMBERS

Weak or Inoperative 1, 2,3, 4, 5, 6, 8, 10,11, 12, 13
Noisy Reception , 3,8,9, 10, 12, 15
Oscillation 2,5,6,8
Hum 2,3,6,7,8,12, 14, 15
REFERENCE PROBABLE CAUSES OF RECEIVER FAULTS
NUMBER
1 External connections incorrect or damaged.
2 Burned out or defective tubes,
3 Electrical leakage due to dust and/or humidity.
4 Burned out fuse.
5 Abnormal supply or socket voltages.
6 Abnormal resistor values,
7 Open filter capacitor,
8 Open or shorted by-pass capacitors.,
9 Low insulation resistance of coupling capacitors.
10 Bandswitch contacts defective.
11 Open or damaged R.F. inductors.
12 False connections caused by loose solder or wire scrap.
13 Controls incorrectly adjusted.
14 Shorted filter choke.
15 Insulation failure and/or shorted turns in power transformer.

5-1
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5. PERFORMANCE REQUIREMENTS.
a. SENSITIVITY CHECK.
(1) Equipment Required.

(a) Standard Signal Generator Navy Model LP
Series or the equivalent.

(b) Dummy Antenna Navy Type 66017,
(c) 600-Ohm Resistor, 2 Watts,
(d) Output Meter Navy Type 22195,

NAVSHIPS 900, 353
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(1) Connectthe Signal Generator to SHORT ANT.
through the dummy antenna. (See Figure 5-2.)

(2) Connect the 600-Ohm load resistor in paral-
lel with the output terminals of the receiver.

(3) Connect the output meter across the 600-
Ohn load resistor.

(4) Apply an unmodulated carrier from the sig-
nal generator to the receiver, The generator must be
on the same frequency as the receiver,

(5) Set controls as in Table below.

b. METHOD.
FIGURE 5-2
Control
Symbols Control Setting
S-102 POWER Switch ON
S-1086 AUDIO Switch BROAD
R-134 R.F. GAIN 10
S-105 OUTPUT LIMITER SWITCH OFF
R-120 OUTPUT LEVEL 10
R-127 REGENERATION To Setting for Ose,
C-104 ANT. COMPENSATOR Maximum Gain
C-109 R.F. TRIMMER Maximum Gain
S-107 BAND SELECTOR Correct Band
C-103 MAIN TUNING Signal Frequency

(6) Adjust receiver to produce a 750-cycle beat
note by tuning receiver to a higher frequency than that
of the signal generator.

(7) Set the regeneration control for maximum
output, Note the reading on the output meter which
should be about 6 milliwatts.

(8) Turnthe regeneration control towards maxi-
mum until output is 3 db, below that indicated in Step
(7) above. MAINTAIN 750-CYCLE BEAT NOTE BY
RETUNING IF NECESSARY.

(9) Adjust R.F. GAIN control for 60 microwatts
of receiver output with signal generator OFF,

(10) Turn signal generator ON and increase gen-
erator output to produce 6 milliwatts receiver output
with 750 beat note being maintained,

(11) Read the sensitivity of the receiver directly
from the attenuator dial of the signal generator.

(12) Following Table indicated the noise and
sensitivity of a typical receiver on bands F through A.

FIGURE 5-3
SENSITIVITY AND MAXIMUM NOISE

SENSITIVITY -uV

MAXIMUM NOISE -uV

BAND FREQ. KC. BROAD SHARP BROAD SHARP
F 600 3.0 1.5 10M 2500
F 310 4.0 2,0 S5M 2500
E 310 2.0 1.5 10M 2M
E 155 4.0 2,0 5M 2M
D 155 2.0 1.5 10M 1500
D 80 4,5 3.0 5M 2M
Cc 80 2.0 1.5 10M 5M
c 45 4.5 3.0 8M 5M
B 45 2.5 1.5 5M 2500
B 25 3.5 2.5 2500 2M
A 25 3.5 2,5 1500 1000
A 15 5.0 4.0 1500 1000

6. GENERAL ALIGNMENT DATA.

a. The tollowigﬁ alignment data should be carefully
studied before making any circuit adjustments. It is
inadvisable to attempt alignment of the receiver unless

5-2

suitable test equipment is available, Realignment of
the CNA-46161 Radio Receiver is indicated if the fre-
quency calibration is in error by more than plus or
minus two per cent, or if the panel trimmers cannot
be resonated throughout any band.
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b. The complete alignment of any band of the Type
CNA-46161 Radio Receiver may be divided into three
steps:

STEP 1. Detector Alignment.
STEP 2. Second R.F. Amplifier Alignment.
STEP 3. First R.F. Amplifier Alignment,

c. Each band must be checked in the above order
when complete alignment is necessary. In general,
it is preferable to start with the alignment of the high
frequency band and finish with the lowest frequency
band., Alignment frequencies and trimmer adjust-
ments by stages are shown in Figure 5-4.

d. REQUIRED TEST EQUIPMENT. - A Navy

Model LP Series Signal generator is required together
with associated equipment as listed below:

(1) Output Meter, Navy Type-22195 or the equiv-
alent, :

(2) Standard Dummy Antenna, Navy Type-66017
or the equivalent.

(3) Output Load Resistor, 600 ohms, 2 watts,

NAVSHIPS 900, 353
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7. PREPARATION FOR ALIGNMENT,

a. Before proceeding with the alignment of the
CNA-46161 Radio Receiver, the receiver must be re-
moved from the mounting base and the bottom plate
should then be removed. The various trimmer capaci-
tors are mounted directly over the band switch. In
order to adjust any of these capacitors it is necessary
to loosen the lock nut located on the capacitor shaft
bushing; this lock nut should, of course, be tightened
again after adjustment has been made. An ordinary
metal screw driver having ablade width of one-eighth
inch is satisfactory for the trimmer adjustment. The
trimmer capacitor positions are shown in Figure 5-6.

b. The receiver control should be adjusted for
C.W. operation as explained in Section 3, Paragraph
3.a. Connect the signal generator through a dummy
antenna to the short antenna terminals of the receiver
as shown by the block diagram of Alignment Connec-
tions, Figure 5-5. An output meter having a resistive
load of 600 ohms should be connected either to the
phone jack output circuit or to the ovtput terminal
strip E-101.

c. Alignment adjustments should be made with an
R.F.signal input of roughly five microvolts or as nec-
essary to provide STANDARD OUTPUT levei of six

Figure 5-4 - Alignment Frequencies and Trimmer Adjustments

Alignment Trimmer Capac- '
Stage Band Freq. Kc. itor Symbol Adjustments

F 600 Kc. C-113 Adjust trimmers to calibrate dial

E 310 Kc. C-113 for zero beat at alignment fre-
Detector D 155 Kc. C-113 quency of each band.

Calibration Cc 80 Ke. C-114

B 45 Ke. C-115

A 25 Ke., C-116

F 600 Kc. C-110 Adjust main tuning capacitor to

E 310 Ke. c-110 high frequency side of alignment
AR D 155 Kec. C-110 frequency to produce a bcat note
S (o] 80 Ke. C-111 of 750 ¢.p.s.; with panel R,F.
Adigitient B 45 Ke. C-112 TRIMMER set at zero, adjust

A 25 Kc. C-112 trimmer capacitors to obtain peak

response at 750 c.p.s. beat note.

F 600 Kc. -- Adjust ANTENNA COMPENSATOR
1st R.F. E 310 Kc. - as required to resonate 1stR.F,
Stage D 155 Kc. -- stage on all bands,

Alignment C 80 Kc. --

B 45 Ke. --

A 25 Ke. --

5-3
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milliwatts into a 600-ohm output meter. Adjust input
signal level as necessary to avoid overload of the R.F.
circuits. R.F. overload is evidenced by broad tuning
which prevents accurate adjustment of alignment ca-
pacitors.

(1) DETECTOR ALIGNMENT,

(a) Before aligning, check the position of the
dial pointer with respect to the tuning-capacitor; with
the dial pointer set at zero on the linear scale, the
tips of the rotor plates farthest from the hubs should
line up with all stator tips.

(b) Errors in frequency calibration of the de-
tector circuits occurring at the high frequency end of
any band are corrected by adjustment of the proper
trimmer capacitor. The detector must be in an oscil-
lating condition for all alignment adjustments.

(c) With the receiver dial and the signal gen-
erator both adjusted to the alignment frequency of the
band under test, apply a test signal of not more than
five microvolts and adjust the detector trimmer ca-
pacitor to zero beat with the test signal. Trimmer
capacitor C-113 serves to align the detector circuits
of bands, F, E, and D; these bands should be checked
before adjusting capacitor C-113. A compromise set-
ting should be made if the detector alignment is not
exactly the same for these bands. Trimmer capaci-
tors Cy-114, C-115, and C-116 are provided to adjust
the detector alignment of bands C, B, and A respec-
tively and should also be adjusted for zero beat at the
appropriate dial calibration and signal frequency.

(2) SECOND R.F. AMPLIFIER ALIGNMENT.

(a) Adjust the main tuning control of the re-
ceiver to the high frequency side of the test signal so
that peak response occurs at an audio beat note of 750
cycles per second. (750 cycles higher than detector
calibration for zero beat.) The beat note may be set

NAVSHIPS 900, 353
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to the correct value by turning the AUDIO switch to
the SHARP position and tuning the receiver for maxi-
mum response. Set panel R,F, TRIMMER at zero and
adjust second R.F. TRIMMER of band being aligned
for maximum response, maintaining the beat note at
750 cycles per second. Trimmer capacitor C-110
serves to align the second R.F, circuits of bands F,
E, and D while trimmer capacitor C-112 performs
this function for bands B and A, A separate trimmer
capacitor C-111 is used to align the second R.F, cir-
cuits of band C, Acompromise setting should be made
if the trimmer setting is not the same for those bands
having a common trimmer capacitor.

(3) FIRST R.F. AMPLIFIER ALIGNMENT.

(a) Therange ofthe ANTENNA COMPENSATOR
is great enough to provide proper alignment of the first
R.F. circuits of all bands without additional trimmer
capacitors. In general, with good alignment it should
only be necessary to set the ANTENNA COMPENSA-
TOR for maximum amplificationnear the high frequen-
cyend of aband and have this setting remain fixed for
other frequencies throughout the band., This test
should be made with the receiver tuned higher than
the signal to produce a 750-cycle beat note.

8. ALIGNMENT ERRORS,

a. Errors in alignment of the R.F. circuits or in
frequency calibration of the detector circuits occur-
ring from the middle to the low frequency end of the
band may be corrected byheru:ling the end rotor plates
of the main tuning capacitor C-103 to adjust the capac-
ity and obtain proper tracking or calibration. This
adjustment can be made only when it is required by all
or a majority of the bands, as bending the rotor plates
affects all bands in a similar manner. To check the
performance of the receiver after alignment adjust-
ments have been made, refer to Section 5, Figure 5-3,
Sensitivity and Maximum Noise or to the C,W. Sensi-
tivity graph, Figure 5-14.

SIGNAL DUMMY CNA-46I6] OUTPUT
GENERATOR ANTENNA RADIO RECEIVER METER
600n

400MME  400R
200M
0020MH.

TO GEN.

STANDARD DUMMY ANTENNA

——— 70 115V. 50~60~ POWER SOURCE

—*SHORT ANT. POST

GRND. POST

Figure 5-5 - Alignment Connections
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Figure 5-6 - Trimmer Capacitor Locations
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Figure 5-7 - Tube Socket Voltages and Cathode Currents

Measure from Voltage Current
Terminal to Pin Variable Variable Variable DC Ma.
Chassis No. Symbol Setting at 0 at 10 At 0 At 10
V-101 Grid 4 R-134 0 0 0 0
V-101 Cathode 5 R-134 59(100) 10,5(25) 0 2,25
V-101 Screen* ] R-134 110(250) 100(250) 0 .45
V-101 Plate* 8 R-134 210(250) '188(250) 0 1.8
V-101 Suppressor 3 R-134 59(100) 10.5(25) 0 0
V-102 Grid 4 R-134 0 0 0 0
V-102 Cathode 5 R-134 59(100) 10.5(25) 0 2,15
V-102 Screen* 6 R-134 110(250) 100(250) 0 .45
V-102 Plate* 8 R-134 210(250) 185(250) 0 1.7
V-102 Suporessor 3 R-134 59(100) 10.5(25) 0 0
V-103 Grid 4 0 0(10) 0 0
V-103 Cathode 5 0 0 0 1.1
V-103 Screen* 6 R-127 0 37(50) 0 3
V-103 Plate* 8 190(250) 100(250) 0 .2
V-103 Suppressor 3 0 0
V-104 Grid 4 0 0+ 0 0+
V-104 Cathode 3-5 J1(1.0) 1.35
V-104 Screen* 8 31(50) 35
V-104 Plate* 8 90(100) 1.0
V-104 Suppressor 3-5 .7(1.0) (o]
V-105 Plate D2* 3 5-105 Off 55(100) 15
V-105 Cathode D2* 4 5-105 Off 55(100) .15
V-105 Plate D1* 5 S-105 Off 55(100) .40
V-105 Cathode D1* 8 5-105 Off 55(100) .0
V-108 Grid 5 0 0
V-106 Cathode 8 14(25) 28
V-106 Screen 4 205(250) 3
V-108 Plate 3 192(250) 25
V-107 Heater 2-8 218(250)
V-105 Plate D2* 3 $-105 On 0 9.4(10) 0 .03
R-120
V-105 Cathode D2* 4 8-105 On .4(1.,0) 9.7(10) 0 .03
R-120
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Measure from
Terminal to
Chassis

V-105 Plate D1*

V-105 Cathode D1*
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Figure 5-7 - Tube Socket Voltages and Cathode Currents
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Filter Output (B+)

Voltage Current
Pin Variable Variable Variable DC Ma.
No. -Symbol  Setting at 0 at 10 At0 At 10
5 8-105 On -.25(1.0) 9.5(10) 0 .07
R-120
8 S8-105 On .4(1.0) 9.7(10) 0 .07
R-120
192 50

All measurements should be made with the equipment connected for normal operation as follows: R.F.
Gain at 10, Regeneration at 0, Audio at Broad, Output Limiter at Off, Dial at High Frequency End of Band

F, Output Level at 0 and Power Switch at On except when otherwise indicated in Figure 5-7.

Voltage

measurements are made with a 1,000 chms per volt voltmeter except where indicated with an * in which
case Voltage mustbe measured with a 20,000 ohms per volt voltmeter in order to obtain a useful reading.
Numbers in parenthesis after voltage readings indicate the voltmeter range that should be used for each
measurement, All readings will depend (in varying degree) upon the resistance of the meter and there-
fore upon the meter range that is used, These voltages should not be considered as operating voltages
as in many cases the volimeter loading renders circuits inoperative with resultant departure from true

operating voltages.

G ; K,SU Ko P
0] 00O
BR 4O B K,su (O QO s P2 O @)
g \O O/r g\O O/= H\O O/H
ON6) OO
SH P SH ¥ SH Ky
6SK7 6SG7 6Hs
P S_ G
OO ON®)
o) O\F P/O @)
r \O (@) H\O O O/H
OO0 O
' K
5ULG 8K6GT/G
SH - SHELL P - PLATE G - GRID
H - HEATER SU - SUPPRESSOR F - FILAMENT
K - CATHODE S - SCREEN

Figure 5-8 - Tube Base Diagrams
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Figure 5-9 - Tube Socket to Chassis Resistance
TUBE PIN 1 2 3 4 5 6 7 8
V-101 0 670 17-110* 670 19K F 25K
v-102 0 F 670 5 meg. 870 19K F 35K
V-103 0 F 0.3-5*% 2.5 mes, 0,3-5* 31K F 142K
V-104 0 F 500 .5 meg, 500 500 K F 137K
V-105 0 F 300K 100K 130K ——— F 100K
V-108 - F 17.4K 17K 5 meg., ---- F 500
V-107 - 17.3K ———— 250 ———— 250 -- 17.3K
All measurements made with the receiver controls set
as follows: R.F. GAIN at 10, REGENERATION at 10,
OUTPUT LEVEL at 10, OUTPUT LIMITER ON, and
tuning dial at 1000 on numerical scale; all external
connections removed. F indicates heater terminals, *
varies with band in use.
INDUCTOR AND TRANSFORMER RESISTANCES
SYMBOL TERMINAL DC RESISTANCE APPROXIMATE INDUCTANCE
DESIG. NAME OF UNIT OR LUG OHM +10° NUMBER OF TURNS .| WIRE SIZE 1000cps 6%
AF-101 Low Pass Filter 1-3 800, See L-102, L-103 and L-104
AF-102 High Pass Filter No con:].)inéutyfnr See Parts List for Details
L-101 R.F. Filter Choke 470, 7500 34E 18H
L-102 égwkpass Filter 1-% 200, 3600 31E 4.TH
L-103 égzk;ass Filter 5§-8 400, 4600 33E T.TH
oke
L-104 Low Pass Filter 1-8 200, 3g00 S1E 4.TH
Choke
L-108 B+ Filter Choke 1-3 300. 5000 31E 1TH
L-108 1st H.F. Inductor 1-3 17. 350 10-41EDS *555 uh
80-600 Kc. 3-5 a. 160 10-41EDS #2_30MH
5-1 -8 120 10-41EDS " §.50MH
L-110 1st R.F. Inductor 1-3 110, 1500 10-41EDS *25.5MH
15-80 Ke. 3-5 a2, 910 10-41EDS #B1MH
5-17 50, 810 10-41EDS " 265MH
L-111 2nd R,F. Inductor 1-3 17, 350 10-41EDS
B0-800 Ke. 3-5 a, 180 10-41EDS *555 uh
5=-17 [ 8 120 10-41 EDS #2.30MH
5-8 2.2 50 10-41EDS ' B.SOMH
L-112 2nd R.F. Inductor 1-3 110. 1500 10-41EDS
15-80 Kc. 3-5 682, 210 10-41ED3S *25.5MH
5-17 50. 810 10-41EDS #B1MH
1-2 25. 400 10-41EDS ' 265MH
3-4 13, 250 10-41EDS
5-6 8. 180 10-41EDS
L-113 Det. Inductor 1-3 17. 350 10-41ED8
80-800 Ke. 3-5 8. 180 10-41EDS
5=-17 6. 120 10-41ED3 *553 uh
8-11 0.7 20 QESS #2.30MH
9-11 0.5 15 J0ESS ' 8 50MH
10 -11 0.3 10 30ESS
1-2 2, 54 10-41EDS
3-4 2, B4 10-41EDS
5-8 2, 54 10-41E,
L-114 Det. Tnductor 1-3 115. 1525 10-41E
15-80 Ke. 3-5 82, 925 10-41EDS
5-17 50. 830 10-41EDS
5-8 8, 200 10-41EDS *24 5MH
3-4 18. 325 10-41EDS +75MH
1-2 7. 525 10-41EDS " 218MH
8-11 5. 120 a0,
9-11 14 a5 30ESS
10 - 11 a 17 301
T-101 Power Transiormer| 1 -4 10, 600 25E
T-9 500. 2350 35E
3-8 10. 800 25E
2-5 08 28 16E
T-102 QOutput Transformer| 7T -8 430, 34E
1-3 22, 850 2BE

Measure inductance of r.f. inductors L-109 to L-114 at lugs 1 and 7; connect jumpers to lugs
s nd

as indicated:

1 a
# land3d
' no jumpers

Figure 5-10 - Inductor and Transformer Resistances
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Figure 5-11 - Low Pass Filter Wiring
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TABLE OF TUBE SOCKET VOLTAGES & RESISTANCES
(MEASURE FROM TERMINAL TO CHASSIS)

TUBE ELEMENT PIN NO. VOLTAGE ©.C. RESISTANCE (Ohms)
V-101 Grid 4 0 17 to 110
6SKT Cathode 5 10.5 670
Screen* 6 100 19K
Plate* 8 188 25K
Suppressor 3 10.5 670
V-102 Grid 4 0 5 meg.
6SKT7 Cathode 5 10.5 670
Screen* 6 100 19K
Plate* 8 185 35K
Suppressor 3 10.5 670
v-103 Grid 4 0 2.5 meg
B6SKT Cathode 5 0 0.3-5
Screen* 6 37 31K
Plate* 8 100 142K
Suppressor 3 0 0.3-5
V-104 Grid 4 0+ .5 meg.
68GT7 Cathode 3-5 0 500
Screen* 6 31 500K
Plate* 8 90 137K
Suppressor 3-5 7 500
v-105 Plate D-2* 3 9.4 300K
6H6 Cathode D-2* 4 9.7 100K
Plate D-1* 5 9.5 130K
Cathode D-1* 8 9.7 100K
v-108 Grid 5 0 .5 meg.
6K6GT /G Cathode 8 14 500
Screen 4 205 17K
Plate 3 192 17.4K
V-107 Heater 2-8 218 17.3K
5U4G Plate 4-6 g 250

Except as indicated by an asterisk*, all voltages apply to actual readings obtained when using a 1000-
ohm-per-volt meter, whose maximum scale reading is not more than approximately three times the stip-
ulated value.

p An asterisk* indicates that measurement with a 20,000-ohm-per-volt meter is necessary for true in-
ication.

All measurements should be made with the equipment connected for normal operation as follows:

R. F. Gain — 10
Regeneration — 10
udio - Broad
Output Limiter - On
Dial - H. F. end of Band F
Output Level - 10
Power Switch - ON, except if making resistance measurements
when it should be OFF.
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Fig. 7-2 Coil Switch Diagram - Type CNA-46161 Radio Receiver
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Fig. 7-3 R. F. Coil Schematic Diagrams
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Fig. 7-4 Front View of Type CNA-46161 Radio Receiver
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Fig. 7-5 Top View of Type CNA-46161 Radio Receiver
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Fig. 7-6 Bottom View of Type CNA-46161 Radio Receiver
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Fig. 7-T Rear View of Type CNA-46161 Radio Receiver



PHOTOGRAPHS & DRAWINGS Section 7
NAVSHIPS 900, 353

N-20I

Fig. 7-8 Top View of Type CNA-10124 Mounting Base
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Fig. 7-9 Bottom View of Type CNA-10124 Mounting Base
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Fig. 7-10 Typical High Frequency and Low Frequency Coils
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Fig. 7-12 Internal View of Low Pass Filter
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Fig. 7-13 Outline Drawing of Type CNA-46161 Radio Receiver
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Fig. 7-14 Outline Drawing of Type CNA-10124 Mounting Base
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