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GUARANTEE

The equipment including all parts and spare parts, except vacuum
tubes, batteries, rubber and material normally consumed 1n opera-
tion, is guaranteed for a period of one year from the date of de-
livery of the equipment to and acceptance by the Government with
the understanding that all such items found to be defective as to
material, workmanship or manufacture will be repaired or replaced,
f.o.b. any point withir-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 writlng within a reason-
able time and the defect is not the result of ncrmal expected
shelf life deterioration. . :

To the extent the equipment, including all parts and spare parts,
as defined above, is of the Contractor's design or is of a design
selected by the Contractor, it is also guaranteed, subject to the
.foregoing conditions, against defects in design with the under-
standing that if ten per cent (10%) or more of any -such sald item,
but not less than two of any such item, of the total quantity com-
prising 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.

411 such defective items will be subject to ultimate return to the
Contractor. In view of the fact that normal 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 necessltate expeditious repair of
such items in order to prevent extended interruption of communica-
tions. 1In such cases the return of the defective items for exami-
nation by the Contractor prior to repair or replacement will not
be mandatory. The report of a responsible authority, including
details of the conditions surrounding the failure, will be accept-
able as a basis for affecting expeditious adjustment under the pro-
visions of the contractual guarantee.

The above one year pericd will not. include any portion of time the
equipment fails to perform satisfactorily due to any such defects,
and any items repaired or replaced by the Contractor will be guaran-
teed anew under this provislon.
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REPORT OF FAILURE

Report of failﬁre of any part of this equipment, during its

service life, shall be made to the Bureau of Ships in accord-

ance with current instructions. The report shall cover all

details of the failure and give the date of installation of"

the equipment. For procedure in reporting failures see Chap-
ter 31 (mimeographed form) of the Manual of Engineering In-

structions, or Bureau of Ships Radio and Sound Bulletin Number

7, dated July 1, 1942, or superseding instructions.

PERTINENT DATES

Contract NXsr-38306 Date of Contract September '22, 1943
‘Sefial number of equipment;...,........,,....;...,...........‘
Date of acceptance by the Navy......;..........,;...;...,...{}
Dete of Delivery to contract .destination...cvesccccsacscocaces
Date of completion of installationecsceccsseseosncsasococcecns
Date placéd in service..,..........;..,...;...;;,.............
Blenk spaces in this book shell be .filled in at time of in-
stallation. Operating personnel shall also mark the "date
placed in service™ on the date plate located below the model

nemeplate on the equipment, using suitable methods and care
to avoid damaging the equipment.




REQUEETS FOR 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.

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

3, Model designetion (including suffix) of equipment
in which used.

L. Navy Type designetion (including prefix and suffix
where appliceble) of major unit in which part is
used.

5. Symbol designation of part.

6. (e) Navy Drawing Number.
(b) Manufacturer's Drawing Number.

7. Rating or other descriptive data.

8. Commercial designetion.
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1. GENERAL DESCRIPTION

1-1 The Model RBL-5 Radio Recelving Equipment is suitable in
all respects for use at Naval Radio Staetions ashore or afloat.

1-2 The equipment may be used for the reception of radio tele-
phone and telegraph signals (either CW or MCW when detector radia-
tion measured at the antenns input circuit must be less than 400
~micro-micro-watts.

1-3 Each,compléte equipment consists of the following:

1 Type CNA-/6161-B Radio Receiver

1 Type CNA-10124 Mounting Base

1 Set of Spare Parts
Stock Spare Parts )
Tender Spare Parts )

Instruction Books

- Furnished on the basis of one
set per ten equipments.

1-4 Power Requirements

The Model RBL-5 Radio Receiving Equipment is intended to-
operate from a 115 volt, 50-60 cycle A,C. supply source or from
batteries or other D.C. sources capable of supplying 6.2 volts
D.C. at 2.2 emperes and 135 volts D.C. at 30 milliamperes.
Normel power consumption on A.C. is 45 watts.

1-5 Nét;Weights‘and-overalljDimensicns
Net Weights: '

_Type CNA-4616l’B R&dio ReCeiVer...-p75 lbs.
sze CNA-lOlZL Mounting B&SG.;.,..acsél/z lbs.
Equipment Spare Parts, packed.......64 lbs. N
Shipping Weight, Crated.ecececanessee225 1bs.
Stock Spares, PACKEA...c.eveeeeoenas

Tender Spares, PACKOG....ec.ceeesvn.

Oversall Dimensions

Receiver on Base Receiver
Depth...-....... 17'1/? in. 16-5/8 in.
Height.eieeeaees 12-10 32 in. 10-21/32 in. -
Width...c.eevee. 17-11/16 in. 17-3/16 in.

Dimensions, created........424" X 224" X 171" Deep -
Cubic Volume.iieeeeeeseeaa9.7 cu. Tu. '




1-6 Description of Major Units
1-6-1 Type CNA-46161-B Radio Receiver

The type CNA-46161-B Radio Receiver 1s a seven tube, teble
mounting, tuned radio frequency recelver covering e continuous
frequency range of fram 15 to 600 killocycles in six working bands.
The receiver is enclosed within a copper-plated steel cabinet
having a black wrinkle finish. The chassis and other steel parts
are copper-pleted and given a gray enamel finish. The circuit em-
ployed on all bands is shown in the schematic disgrem Figure No.
1. It comprises two steges of radio freqguency amplification,
a regenerative detector, a resistance coupled sudio stage, a low
pass filter with two possible cut-off frequencies, a high pass:
filter with fixed cut-off, an ad justable audio limiter, and & re-
sistance coupled audio output stage. The audio output is avail-
able at a phone jack and at a terminal strip on the rear of the
receiver. A built in A.C. power supply provides the proper fila-
ment and plate voltages required by the receiver. Provision is
made for battery operation in the form of a D.C. power socket
“mounted on the rear of the recelver chassis.

1-6-2 The frequency range of the receiver is covered in five
working bands as follows: '

Band A 15 - 25 Kilocycles
Band B 25 - L5 Kilocycles
Band C L5 - 80 Kilocycles
Band D - 80 - 155 Kilocycles
Band E 155 - 310 Kilocycles

Band F 310 - 600 Kilocycles

The Type CNA-46161-B Radio Receiver has & dial with six.
scales calibrated in accordance with the frequency coverage of
the six bands. A moving pointer indicates the frequency setting.
The band in use is indicated by a band indicator diel, which turnms
with the band change knob. In eddition to the freguency calibra-
ted scales, an auxiliary numerical dial is employed. This disl
may be read to one part in one thousand and is useful when logging
signals.

1-7 Circuit Detells

1-7-1 Two sets of tapped radic frequency transformers are mounted
in six copper shield cans. Band selection is accorplished by means
of & six section coil switch which selects the correct taps for the
antenna, plate, and grid circuits of the transformers. A seventh
section of the band switch selects the proper tap on the detector
transformer tickler. Dead spots are avoided by grounding or detun-
ing unused portions of the transformer windings. Trimmer capacitors
are connected where necessary to compensate for inductive or cgpea-
citive varietions. The r.f. transformers are wound on ceramic forms
and are wax-impregnated.




1-7-2 R.F., amplifier

A two-stage impedance coupled r.f. amplifier is used and
is provided with an automatic sensitivity control consisting of
a rheostat ganged to the main tuning capacitor. The rheostat
serves to adjust the amplification of the r.f. tubes to compen-
sate for the variation in gain due to change of L/C ratio with
tuning. The plate taps on the tuned circuits are selected so
as to mainteain satisfactory sensitivity and selectivity over
the wide frequency range covered by the receiver.

1-7-3 Detector Stage

The detector stage utilizes a pentode tube connected in an
electron-coupled regenerative circuit. The plate of the tube is
at ground potential for radio frequencies, thus serving to isolate
the regenerative circuit from loading effects or other variations
in the audio circuit. Regeneration is controlled by means of a
screen potentiometer and an oscillation test button is provided.

1-7-4 Audio amplifier

: ‘The audio system consists of two stages of amplification
which are resistance coupled. Filters between the first and sec-
ond audic tubes are used to reduce noise and unwanted signal com-
ponents as well as to improve the CW audio selectivity. 4&n audio
output limiter is connected before the input of the second audio
stage. '

An output transformer, having a balanced secondary, couples
the output of the second audio stage to a phone jack and to a
terminal strip on the-rear .of the chassis. L

1-7-5 Low Pass Filter

&4 low pass filter is connected directly after the first
audic stage. =« two position switch permits adjustment of the fil-
ter to provide a bread .and sharp audic' characteristic.: In the
sharp position the pass band is approximately 500 cycles wide
at 20 db. down, peak response occurring at 700 cycles per second.
In the broad position the pass band is approximately 3500 cycles
wide at 20 db. down with the peak response at 1100 cycles per

second,
1-7-6 High Pass Filter

Following the low pess filter is a high pass filter which
18 connected to the input of the audio limiter tube. The high
pass filter has a fixed cut-off frequency of 800 cycles/sec. in-
creasing attenuation taking place at frequencies lower than 800

cycles per second.




1-7-7 Output Limiter

The audio cutput from the audio filters is coupled to
the elements of a twin-diode tube which is connected so as to
limit or clip the peaks cf both alternations of an audio cycle,
the amount of limiting being dependent on the setting of an out-
-put level control. With the output level control set to give a
particular audio level, noise and audio peaks will be limited to
this level, thus providing an automatic volume control action.

1-7-8 Power Supply

: The power supply is Ofvthe‘transformerfrectifier&type;havr,c
~ing a two-section filter. Two power input sockets are mounted on
the rear of the chassis.: a;C; power is supplied through a re- .
moveable connector plug together with a jumpered plug in the D.C.
power socket, the jumpers serving to complete the 4,C. connec-

tions. For D.C. operation, the jumper plug is removed ‘and re-
placed with a similar plug wired to the D.C. or battery supplies.

1-7-9 Tube compiement,

: The tubes employed in the Type CNa-46161-B Radio Receiver
-are as follows: ' SRR »

Symbol - Type R Function -
V-101 -63SK7 First R.F. amplifier
vV-102 -6SK7 "Second R.F. Amplifier
V-103 -6SK7 Regenerative Detector
V-104 -5S8G7 First audio Amplifier
V-105 , -616 sudio Limiter

V-106. .~ -6K6GT/G Power audio Amplifier
V-107 ' -5Y3G Rectifier '

1-8 Type CNa-10124 Mounting Base

Phe Type CNa-10124 Mounting Base 1s a cradle or frame
work which is fitted with four rubber shock mounts. The shock
mounts are rubber insulated bushings and serve to pass the mount-
ing bolts. Thumb screws at the front and rear corner cf the base
are used to secure the receiver to the base. The outiine draw-
ing and mountirg dimensions for the mounting base are shown in
Figure No. 4,

2. INSTALLATION

2-1 The major units and spare parts of the Model RBL-Z Equip-
ment are packed in a single wooden crate. The recommended pro-
cedure to employ in unpacking the equipment is as follows:




(1)  Place the packing crate so that the identification sten-
ciling is uppermost, '

(2) Remove the side or cover of the packing crate which is
now uppermost. This cover is secured by nalls and an crdinary
nail puller or claw hammer may be employed.

(3) Remove the receiver by carefully turning the crate up-
side down and 1lifting the crate off. The receiver is protected
from scratching or marring by the cardboard carton in w:.ich it
is enclosed.

(4) Remove the receiver from the cardboard carton.
(5) Release the .spare parts container from the crate by re-
moving the retaining cleats with a pry bar or claw hamrer,

- (6) ~ Remove the spare parts container from the crate, ,
(7)  Inspect the parts and controls of the receiver for any
damage incurred during shipment. :

(8) The packirg crate, cardboard cartoh and spare parts con-

tainer should be saved if the equipment is to be repacked and re-
shipped. :

2-2 Mounting

- After unpacklng, the Type CNa-10124 Mounting Base should
be fastened to the operating table, allowing clearance for the
‘external connections at the rear of the receiver. The receiver
should be secured to the mounting base by means of the thumb-
screws located at the front and rear corners of the mounting
base. The outlire drawing and mounting dimensions for the Type
CNA-10124 kKounting Base are shown in Figure No. 4.

2-3 External_conpactions‘
2-3-1 Power Connectibns

~_For A.C. operation connect the A.C. cornnector plug P-102
to a 115 Volt 50/60 cycle power source; plug the A,C. connector
plug P-102 into the a4.C. power socket J-108; A.C. JUMPER plug
P-103 must be plugged into D.C. Power socket J-103 to complete

A.C. power connections.

_ For D.C. operation, remcve A.C. JUMPER plug from the D.C.
POWER socket J-103 and replace with a similar plug wired to a :
suitaeble D.C, source. If the receiver is to be operated mainly
from a D.C. source, the A.C. JUMPER plug P-103 may be revised
for use on D.C, TFor D.C. cable connections see FIG. NO. 1. Two
separate supplies must be used for D.C. operation, a 6.3 volt
filement supply and a 1385 volt D.C.supply.

2-3-2 Antennsa Connpctions

The input circuit is so arranged as to be suitable for




use with either an unbalanced feed-line or a simple antenna-ground
combination. Static drain resistors are incorporated in tne re-
ceiver for the protection of the antenna series capacitors.

A concentric jack J-104 is mounted near the left end of the
chassis as viewed from the rear. A matching plug P-104 1s provided
to which the antenna must be connected. When a single wire lead-in
is used, it should be soldered to the center pin of P-104. In an
installation having a concentric feed-line, connect the inner con-
ductor to the center pin of plug P-104 and the outer conductor
should be securely connected to the shell of P-104.

Provision is made for use of either a short-or long antenna;
this adjustment consists of insulated binding posts E-102 to which
may be clamped a flexible lead connected to antenna jack J-104. .
For use with a short antenna, the flexible lead should be clamped
to the left-hand insulated terminal, as viewed from the front of .
the receiver. The right-hand insulated terminal is for use with

a long or high capacity antenna. This ad justment should be check-
. ed by means of the ANTENNA COMPENSATOR which should resonate the -
 first R.F. stage on all bands. N : SRR

: " The equipment should be permanently grounded by means of a
. properly grounded conecentric feed-line or by means of a ground

connection made to terminael E-103.
2-3-3 Output Connectlons

The 600 ohm balanced secondary of the output transformer 1is
terminated at the OUTPUT terminals E-101 located at the rear of
the receiver. Connected in parallel with E-101 is the head-phone
jack J-101 which is mounted on the front panel. An amplifier or
other equipment may be connected to terminal strip E-101. The
totel 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 ground connection should be
made to this circuit at any other point.

3. OPERATING INSTRUCTIONS
3-1 Preliminary Test

3-1-1 When the Type CNA-46161-B Radio Receiver has been installed
and connected to the proper power source and all other connections
have been mede in accordance with the data in Sec. 2-3, External --
Connections, a preliminary test of the receiver should be made by
setting the controls as follows:

A




Control

Symbol v Control Setting
S-102 - S-103 POWER Switch ON
S5-106 AUDIO Switch BROAD
R-134 R. ¥, GAIN 10
S-105 OUTPUT LIMITER Switch OFF
R-120 OUTPUT LEVEL 0
R-127 REGENERATION Below Oscillation
C-104 ANT. COMPENSATOR For Maximum Gain
C-109 R.Y¥. TRIMMER For Maximum Gain
S-107 BAND SELECTOR To Desired Band
C-103 MATN TUNING To Signal Frequency

After the tubes have warmed up, background noise should be
heard and MCW signals from a test oscillator or transmitter may be
tuned in. For CW signals advance REGENERATION control to point of
oscillation. To turn off Power: Turn Power switch to OFF,

3-2 Controls

3-2-1 All switches and controls (with the exception of the main
tuning diel and the band selector knob) of the Type CNA-46161-B
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 diagrems and the Parts List.

3-2-2 The POVWER switch (S-102, S5-103) is located at the left-
hand side of the receiver panel near the top. Turning this con-
trol to the maximum clockwise position completes the necessary
supply circuits end places the receiver in operation.

3-2-3 The main tuning diel is located at the. center of the front
panel of the receiver. The djial scale is calibrated in accordance
with the frequency response of the six bands. In addition to the
frequency calibrated scales, an auxiliary numericel diasl is employ-
ed. This dial has 100 divisions and mekes 10 revolutions while
the tuning capacitor rotates 180 degrees, it 1s ‘direct reading to
one part in one thousand. The accuracy of callbration can be re-
lied upon to plus or minus 2%. ‘

3-2-4 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.

3-2-5 Directly beneath the power switch is located the AUDIO
band-width control switch. In the sharp position the pass band

S At i e




is approximately 500 cycles wide at 20 db. down, with the peak
response occurring at 700 cycles per second. In the broad
position the pass band 1is approximately 3500 cycles wide at 20
db. down with the peak response occurrlng at 1100 cycles per
second.

3-2-6 The REGENERATION control is located directly below the
AUDIO band-width control. Clockwise rotation of this control
~increases the regeneration in detector circult. The detector
tube may be made to oscillate when tae REGENERATION control is
turned sufficiently in the clockwise direction thus providing a
means for heterodyne detection of CW radio telearaph signals.

3 ~2- 7 The R.F.- GAIN control is located to the left oevthe‘, i
REGENERATION control. Clockwise rotation of this control ‘in~
creases the esmplification: of the two R.F. amplifier tubes V-101
and V-102. ,

3-2-8 The ANTENNA COMPENSATOR control is located at the right of
the band selector control. ' This control is used to compensate.
¢ for antenna capacity, which tends to detune the first R F. ,stage.
It should be adjusted for maximum amplification. : R

- 3-2-9. The R. F CTRIMLER control is located to the. right of the

/- ANTENNA COMPENSATOR. The function of this control is to compen-
: gate for unavoidable error in tracking in the second R.F. stage
and should be adjusted for maximum amplification.

3-2-10 The OSCILLATION TEST button is located between the AN-
TENNA COMPENSATOR and R:F¥. TRIMMER. In the absence of a received -
signal, this control is useful indetermining whether or not the:
detector is oscillating. The detéctor slides in and out of os-
cillation so smootnly 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 an-
other click observed when it is released, this indicates that

the detector is in the oscillating condition.

3-2-11 The OUTPUT LIMITER control is located directly sbove the
ANTENNA COMPENSATOR control. In the OFF position the limiter cir-
cuits are inoperative. In the ON position the limiter circults
are operative and limit all audio voltage peaks to a definite
maximum value determined by the setting of - -the OUTPUT LEVEL con-
trol. The type of limiter employed limits both alternations of

an sudio frequency cycle to approximetely the same peak value.

3-2-12 The OUTPUT LEVEL control is loczted directly above the
OUTPUT LIMITER control. Turning this control in a eounterclockwise
direction increases limiter action by decreasing the peak value




of audlo frequency 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 also be used to
provide a means of sutomatic volume control. Automatic volume
control action is obtained by increasing the receiver gain and
decreasing the output level by means of the limiter so that when
the desired signai fades to the lowest usable level, the limiter
sti1ll cuts off the desired signal peaks to a slight extent.

3-3 C.W. Reception

3-3-1  After the Model RBL-5 Equipment is properly installed, 'in
accordance with Section 2, it is put into operation by turning the

- POWER 'switch to the ON position. the AUDIO band-width switch

should be at the SHARP position; the radio frequency GAIN control
well advanced; the REGENERATION control advanced sufficiently to
cause the detector to oscillate; the OUTPUT LIMITER comntrol turned
OFF; and the ANTENNA COMPENSATOR and R.F. TRIMMER adjusted for maxi-
mum receiver background noise. The receiver is now asdjusted for the
reception of C.W. signals and will tune to the approximate frequency
indicated by the main tuning dial and band in use. ‘

3-3-2 In order to obtain heterodyne detection and the desired re-
sultant audio beat note, the REGENERATION control must be advaneed
sufficiently to cause the detector tube to oscillate. This condi-
tion may be checked by the OSCILLATION TEST button. (Par. 3-2-10).
With the AUDIO bend-width switch in the sharp position, the hetero-
dyne beat note frequency should be approximately 700 cycles per-
second to insure that the beat note will pass through the .audio-band
pass filter with minimum attenuetion. This condition must be fulfill-
ed by adjusting the main tuning disl to the high frequency side of the
point where oscillations from the detector "zero beat™ with the re-
ceived signal. The ANTENNA COMPENSATOR and R.F. TRIMMER should then
be adjusted for maximum signal. Should adjustment of the ANTENNA
COMPENSATOR or R.F., TRIMMER cause any change in the frequency of the
beat note produced, this change may be corrected by readjustment of
the main tuning control. - : '

3-3-3 The selectivity of the Type CNA-46161-B Radio Receiver may

be reduced by turning the AUDIO bend-width control to the BROAD
position. This makes the tuning less criticel and the frequency of
the heterodyne beat note may be any value setween 700 to 2,500 cycles
per second. Preliminary adjustment of the ANTENNA COMPENSATOR and
R.F. TRIMMER should be made in accordence with Par. 3-3-1. The X
ANTENNA COMPENSATOR and R.F. TRIMMER will then be in correct adjust-
ment when the AUDIO switch is turned from the SHARP to the BROAD
position. '




3-3-4 If the signal is partielly obscured by static peaks or
noise pulses of high intensity and short duration, the best signal-
to-noise ratio will be obtained by turning the OUTPUT LIMITER con-
trol to the ON positior and adjusting the OUTPUT LEVEL control.
Autometic volume control action may be obtained at a sacrifice in
audio quality by advancing the OUTPUT LEVEL control countsdr-
clockwi se beyond the point where audio distortion 1s observed.

See Par. -2-12.

3~/ M.C.W. Peception

3-4~-1 Although primarily suited to C.W. reception, the Type
CNA-46161-B Receiver may be used for M.C. V. reception on frequen-
cies between 200 and 600 Ke. ~ Set controls as follows: POWER

switch in“the ON position, AUDIO band-width switch in the BROAD
position, R.F. GAIN control well advanced, OUTPUT LIMITER switch

ON, and OUTPUT LEVEL control &t10. The REGENERATION control should
be set just below the polnt where the detector starts to oscillate.
Adjust ANTENNA COMPENSATOR and R.F. TRIMMER controls for maximum
background_noise, The receiver is now adjusted for M.C.W. reception.

. 3=4=-2 - - The OUTPUT LEVEL control may be used in M.C.W. code re-

- ception as described in Par. 3-3-4. When receiving voice, the
OUTPUT LEVEL control may be used to suppress ukdssired static

: peeks, but cannot be used to provide AVC action without excessive
- distortion.

4. ALIGNMENT

4-1 -~ Realigmment of the Type CNi-46161-B Radio Receiver is in-
dicated if the frequency calibration is found to be in error by
more than plus or minus 2 per cent or if the panel trimmers can-
not be resonated throughout any band.

4-1-1 The complete alignment of the receiver may be divided
into three steps:

(1) Detector alignment
(2) Second R,F. Amplifier alignment
(3) First R.F, Amplifier alignment

Each band must be checked in the above order, commenc-
ing with the highest frequency band. v

4-~-1-2 Dial scales bearing drawing number D-581 are calibrated
for detector "zero beat" with C.W. signals of known frequercy. -
The 1st and 2nd R.F. stages are aligned with the receiver tuned
750 cycles higher than "zero beat™.

Dial scales bearing drawing number D-581-1 are calibra-
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ted and all stages aligned with receiver tuned 750 cycles higher
than the signal.

4-1-3 An accurate signal generator covering the frequency range
from 15-600 kilocycles together with a 600 ohm output meter, are
required to make the aligrment adjustments. A standard dummy an-
tenna should be used between the generator and the receiver in-
put circuit.

The receiver must be ad justed for C.W. operation as de-
scribed in Sec. 3-3 with the antenna Jumper connected as for use
with a short antenna. The 600 ohm output meter should be connec-
ted to the phone jack circuit or to the OUTPUT terminal strip E-101.
The bottom plate of the receiver must be removed to gain access to
Ehef;arious trimmer capacitors., Trimmer positions are shown in Fig.

0 * L) -

4-2 Detector Alignment

With the main tuning dial set at the high frequency end.
of the band being adjusted, apply a signal of correct frequency
and adjust detector trimmer in acdcordance with dial calibration,
which was explained in Par. 4-1-2. Detector trimmer capacitor
C-113 serves to -align the high frequency end of bands D,E, and F;
a compromise setting should be made if the setting is not the same
for these bands, .

4-3  Second R,F. Amplifier Aligrment

With the receiver producing a 750 cycle beat note, (changse
mein tuning 750 cycles higher if dial is calibrated for "zero beat", )
set panel R.F, TRIMMER at "O" and adjust second R.F. trimmer of
band being aligned for maximum reading as indicated by the output
meter. Trimmer capacitor C-110. serves to align the second R,F,
circuits of bands D, E, and F while trimmer capacitor C-112 is used
to align the second R.F, circuits of bands A and B. A compromise
setting should be mede if the trimmer setting is not the same for

different bands.
4-4 First R, F. Amplifier Alignment

The range of the Antenna Compensator is great enough to
provide proper alignment of all bands without additional trimmer
capacitors. The setting of this control should remain fairly con-
stant over any given band for good alignment. Antennas having -
different characteristics will cause some change in the setting of

the antenna compensator.
4-5 Alignment Data

The al ignment frequencies for the various bands and their
assocliated trimmers are shown in the following table:

11




Trimmer

Band Frequency 2nd R.F, amplifier Detector
F 600 Ec. C-110 C-113
E 310 Kc. , C-110 C-113
D 155 Ke. C-110 C-113
C 80 kc. c-111 - C-114
B 45 Kc. c-112 C-115
A 25 Ke. C-112 C-11s6

4-5-1 BErrors in calibration from the middle to the low frequency
end of the bends may be corrected by bending the end plates of

the main tuning capacitor; this adjustment should not be made un-
less it is required by all or a majorit¥ of the bands. ey

4-5-2 Alignment adjustments should be meade using the Standard .
Output level of 6 milli-watts into a 600 ohm output meter. A ‘lar-
ger cutput level will require a stronger signal at the antenna in-
put which may result in overloading the R.F. amplifier.

4-5-3 To check sensitivity after alignment adjustments are com-
pleted, connect the signal generator and receiver as for alignment
.adjustments (see Par. 4-1-3). The bottcm plate cf the ‘Teceiver
+should be in place. Apply an ummcdulated signal of correct fre-
~quency for the band under test and adjust receiver to producs a
750 cycle beat note. Set the Regeneration control for Standard Cs~
‘eillation (3 db. below cutput level with optimum oscillation). Ad-
just R.F. Gain control for Standard Noise Level cof 60 micro-watts
with generatcr off., Turn generator on and adjust signal strength
until 6 milli-watts is indicated on the 600 ohm output meter with
the 750 cycle beat note being maintained. The strength of the s=ig-
nal applied by the generator indicates the sensitivity of the re-
ceiver. Nominal sensitivity measurements of a typical receiver are

as follows:
o | SENSITIVITY (uV)
Band Frequency (Xc.) (audio "Sharp)

F 600
310 4
310 2
160
160 3
80
80 3
44,7
44,7 ‘ ’ 2.
25.5
25.5 3
15 7

P b O U
($ N I -SES IS NS No WS RS oo N &

Senslitivity mesasurements using "BROAD" audio sel ;
‘ _ ectivit
should be made with a 1000 cycle beat note which corresponds 7

with the audio response. The sensitivi ,
"BROAD" audic operation. sitivity is slightly lower for
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5. MAINTENANCE

5-1 Location of Troubles

tempted.

Fuses F-101 and F-102 are connected in the A4,.C, supply cir-
cuit. These rfuses protect the receiver from demage in the event
Of a high voltage surge on the a,C. supply line or if a short cir-

Py

cuit occurs in the bower supply section of the reéceiver. A burned

sitivity, produce intermittent operation, or cause the equipment

to be completely inoperative, 1In all cases of reduced sensitivity
or noisy operation, all tubes should be checked, preferably by re-
Placement with tubes of proven quality. The replacement tube should

By-pass or filter capacitors which develop poor connections
internally, or which become-openecircuited,.will in most cases
cause decreased sensitivity,'oscillation, or affect the normal
characteristics Of the equipment. The defective unit can be loca-~
ted by temporarily connecting a good capacitor in parallel with
each capacitor that is under suspicion. ,

The table of Socket Voltages and Cathode Currents, Par. 5-2,
should be consulted when locating faults, and to check the correct-
ness of repairs, ‘

ALL TUBES SUPPLIED WITH THE EQUIPMENT OR AS SPARES ON THE
EQUIPMENT CONTRACT SHALL BE USED IN THE EQUIPMENT PRIOR TO EM- .
PLOYMENT OF TUBES FROM GENERAL STGCK. B
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5-1-1 Replacement of Band Switch Section

Provision has been made to permit removal of fdulty switch
sections when necessary. Often, however, it is possible to cor-
rect switch contact faults by bending the control springs slight-
ly to assure a good contact.

In instances where it is necessary to replace a switch sec-
tion, this replacement is most easily accompllshed by the follow-
ing proceedure°

(1) Remove the cover plate at the rear of the chassis,
which will permit ti.e desired sw1tch shaft to ‘be removed

(2) Loosen the set screws whlch fasten the shaft to the in—'
dent mechanism, "The shaft may now be Slld rearward until free of
the switch sectiocn to be removed.

(3} Remove the two mounting screws which secure the switch
sectlon to the sw1tch frame._ .

(4) Unsolder the leads of the faulty switch and, if practi-
cal, immediately resolder to the new switch section. With short
leads this proceedure may be impractical and in such cases due
care should be exercised to assure that proper connections are
made.

(5) Remount the swifch section, replacing the spacer wash-
ers and lock washers, but leaving the mounting screws loose e-
nough to permit aligning the switch section with the shaft.

(6)'Carefully replace the sﬁltch shaft first ascertalnlng

that the rotor blades of all switch sections are indexed alike.

nfter tightening the shaft set screws, check the band. switch at
either end of its travel; the selectcr kncb should be at the cor-
responding band a-or F position. The mounting screws should be
secured after the operation of the band switch has been checked.

14




5-2 TUBE SOCKET VOLTAGES oND CATHODE CURRENTS

Measure from Voltage Current -
Terminal to Pin Variable Variable Variable DC \Na.
chassis No. Symbol Setting At O At 10 at O At 10
V-101 Grid 4 R-134 0 0 0 0
V0101l Cathode S5 R-134 59(100) 10.5(25) 0 2.25
V-101 Screen 6 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 'S 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) O 1.7
V-102 Suppressor 3 R-134 59(100) 10.5(25) 0 0
V-103 Grid 4 ) 0{(10) © 0
V=103 Cathode 5 o 0 o 1.1
V-103 Screen 6 R-127 0 37(50) 0 3
V-103 Plate 8 190(250) 100(250) 0 .8
V-103 Suppressor 3 ' 0 0
V-104 Grid 4 0] 0+ 0 O+
V-104 Cathode 3-5 «711.0) 1.35
V-104 Screen 6 31(50) .35
V-104 Plate 8 90(100) 1.0
V-104. Suppressor 3-5 T .7(1.0) 0
V-105 Plate D2 3 S-105. orr ‘ 55(100) .15
V-105 Cathode D2 4 S-105 Cff 55(100) .15
V-105 Plate D1 5 S-105 ofr 55 (100) .40
V-105 Cathode D1 8 S-105 orr 55(100) +«4&0
V=106 Grid 5 ' 55 (100) o .
V-106 Cathode 8 14(25) 28
V-106 Screen 4 205 (250) 3
V-106 Plate 3 192(250) 25
V-107 Heater 2-8 218(250)
V-105 Plate D2 3 S-105 Onm 9.4(10) 0 .03
- ‘ R-127
V-105 Cathode D2 4 S-105 On .4(1.0) 9.7(10) 0 .02
R-127
V=105 Plate D1 S 8-105 On -.25(1.0) 9.5(10) 0- .07
R-127
V-105 Cathode D1 8 S-105 Cn .4(1.0) 9.7(10) 0 .07
R-127
Filter Output (B+) ' 192 5C

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

End of Band F, Gutput Level at 0O and Power Switch at On.

Voltage measurements are made with a 20,000 ohms per volt volt- N
meter such as the Navy Lodel OE or equivalent set analyzer., Num-
bers in parenthesis after voltage readings indicate the voltmeter
range that should be used for each measurement. .

411 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 es
in many cases the voltmeter lo«ding renders circuits inoperative
with resultant departure from true operating voltages.
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6. PARTS LISTS .

__ LIST OF MAJOR UNITS - - IR §
FOR MODEL RBL-5 RADIO RECEIVING EQUIPMENT: v
; ' Symbol Navy Type " Aésem'ﬁly,
Quantity | Group Designation Name - Drawing No.
1 |101-199 | CNA-46161-B |Radio Receiver | F-680
1 201-299 | CNA-1012, |Mounting Base | D-911
NOTICE
References to RBL Equipmeht in Table II headings
should be interpreted to mean RBL-5 Equipment.
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Outline Drawing - Type CNA-46161-B Radio Receiver
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6K6GT/G

2ND.A.E .—
V-106

6H6 -
LIMITER
V-105

Fig. 6. Tube Positions
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TUBE daSE CONNECTICNS - BOTICONM VIKWS

3 SU
0 0OX ¢
P /O O

6K6GT/G

4
O O P O i
O Q O 3 /O O\
r \O O 2\0O O/ 7
OK®) ONG@)
F 1 8
5Y3G PIN NUMBERS
SH - SHELL P - PLATE G - GRID
H - HEATER SU - SUPPRESSCR F - FILAMENT

Fig. 7.

K - CATHODE

Tube Base Jiagrams

49




TABIE V
COLOR CODE FOR CAPACITORS

Color Figures Multiply By VDCW Tolerance
Black 0 1
Brown 1 10 100 1%
Red 2 100 200 2%
Orange 3. 1,000 300 3%
Yellow 4 10,000 400 4%
Green 5 100,000 500 5%
Blue 6 1,000,000 600 6%
Violet 7 10,000,000 . 700 7%
Gray 8 100,000,000 800 3%
White 9 1,000,000, 000 900 9%
Gold 0.1 1000 - 5%
Silver : 0.01 2000 10%
No Color 500 20%
2nd Fig.
lst Fig.— _ & 3rd. Fig.
V DCW Multiplier

4% Tolerance
COLOR CODE FOR RESISTORS

Color 1st Figure 2nd Figure - Multiply By
. Black 0 1l
Brown 1 1 10
Red 2 2 100
Orange . 3 3 1,000
Yellow 4 4 10,000
Green - S S 100,000
Blue 6 6 1,000,000
Violet 7 7 '
Gray 8 8
White 9 9

Resistive Tolerance Code
Gold -- 5% Silver -- 10% No Color -- 20%

1lst Fig. » Tolerance -
2nd Fig. Multiplier

Fig. 8. Color Code Chart
50




iODEL RBL-~5 INSTRUCTION BOOX

ADVEN S,

Rectifier Tube V-107 as listed in Parts List Tabls Ii, and
shown on the Schemztic Disgrem Fig. 1. should be Ravy Type =5Y¥3&
oxr -5Y3GT/G, not ~5U4G.

Eguipments with Serisl No. 53¢ and larger heve certain changes
in Receiver componcnis, waich result in improved perforrance. To

correct the Instruction Book for Equipments with Serial Ne. 339 and
larger the fvllowlng changes should be made:

3 In the Parts List, Tavle II, the followlng chenges should he
made?

G&Pacitor C-127 “hoald be listed as follows:
*¥C=187 <-- v;los Grid Coupling —-- Ceramic: ¢0001 mfd.
110%, 500 ¥V DC W =ww XX ==« XX ==~ 10 ~=- Class C
e’ Ex o D-B885-C Pt 324,

Capacitor C«lea should be listed as Seme as L~]QV¢

Capacitor C-169¢ should be added and listed as follows:

#0169 === L-108 Tuping --- Seme as C-154 --« =481073-10
w=e EX =e= XX -de XZ eme XX =-- XX

Resistor R-106 should be listed as 10 megahms, not
23 megobms.

Resistor R-109 should’be listed as folliows

¥R=109 === V=103 Plate === .35 megohms-+10p, % watt, Fixed
cww =83360<10 === RE LoA.s?aa wme 220 === SCI-3 «-~Axx e
L~605 Pt. 2.

Resistor RpllQ should be listed as Seme &s- Rwlogo

R 1 Rﬂsistor er 20 should he listed as follows:

*R-120 -=~ Limiter. Control —-- 10000 ohm, W.W, Var., 1.5
Watt =e= XX === XX === 1l ~=- P58~10000 «~- H-6653 ==~

D=771 Pt. 85

Resistor Rplﬁ? should be listed as Same as R—logo
h Reaiator leﬁs should be added and listed as follows.
*Rﬁlss e R, F Gain Control Bleeder --- Same as lecz




A

Wﬁ
\ . %
MODEL RELe 5 ROANQEN DA
Resistor R~i2¢ should be iildted uo ;ﬁllg-s?
1L e XX wme Bel20 wwe Var. , lOCGﬂ ohms lg Waty sew XK oo
]n}» bt g PSB"‘}.(}GGG e e e 1{"6633 Rl JJ"" ,’ .,l ?tn 5: .

Certelin changes in componsnbts Wers "amuicdpated iu » agsign of
the Recelver and thereifore Veﬂuﬂr Soexre Papis 1ists Lnsiud JOBLONINLE
as supplied in the Receiver before and after these Shsnges, eXCepd 1a
{nstences such as $-X08, C“xé) and R=120, whers iﬂp”n\td parformans
4% obtained by the use of the new component without reg 3ihg el n"
in relsfed uomponent

In the Tender Spare Parts List bthe foliowing camnges should bo
made: ' o o : L . .

N Cepeclitor C=108 gquantity 5ho@ld e one not W,

Cepacitor Symboel 0«165 should be listed NL h Uulu? end

the quantity.increaseﬁ to twoo .

!

The listing for ceramic .0001 MG, , 506 V TO W Capacltor

should not read as shown, bui. ed follows: o . '

] e XX ww= QEl27 <ee Ceramic .000L mfd., 500 V DO W «w-

XE wwe L0 =~w Clags € ww- £10Y ~w- nwﬁ?AmL So. 324 '

- CGapacitor C-L27 should alse beilisted as fo.ldWﬁ;

l wense XX epwcan (}“127 <0 <8 2 Ceram}.c QGOO§ -:.f'.l‘.;;,) 5"):} 1} .I..-!V h‘f ar vz

e R 10 e DOBL 0 cwe FL0% ew~ BH603 PR, 3. : .
Capascitor Symboi C-169 should be sddsd %o the listing .

far Navy Type -4Bl073 capacitor. )
Resistor R-106 should be limteﬁ ag 10 ﬂfﬂ@ﬁ’ Az shown:

and also as follows: X .

A owe =63360 m-w R«lOé s om f*xed 2;'Lagchm 3, & Wabklh e
Resistcr R~109 should be listed wich R~210 end § ~l}7

83 250,000 olwms and aslso listed’ separate1y as ’o)iows,

2 we= w03360 wom= Ral(G =w- Eixed 76,000 ohms, 3 wabtt ==s

_ LE e 220 == SCTwd wimw O% ot Emu35 Py, 2.

Resistor R-120 should nct be listed as n put as

fellows: '

snow
2 coe X3 wee Rel20 ~o- Var. 10,000 ohms, 1k wath =es Xx
=== 11 === P58-10000 ~w-~ H-=¢316“3 wm D=771 B%, 3.

The corraeﬁ symbol for LOW'“ass #lter Navy Type w531Q8
is ac'iF" 101 3 _n('lt AF"*)..UAA N

—~

The, correft'symbnl for Hi I Pass-Filter Nevy
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