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LIST OF COMPONENTS

Each complete equipment consists of the following:

Notes

. CHL-46130, CHL-46130-A or CHL-46130-B Radio

Receiver

Table .mounting.cabinet which, together with
ebove receiver, is known.as MODEL RBK-( )
Receiving Equipment

Kit spare parts as purchased.

All reference to The Type CHL-46130 Radio Re-
ceiver in the text applies to the Type CHL-46130-A
and CHL-46130-B Radio Receiver with the follow-
ing exceptionss

CHLliﬁlSO-A operates from 115/230 volt source,
and does not have the receptacle for the panor-
amic adapter.

CHL-46130-B operates from 115/230 volt source.



INSTRUCTION BOOK FOR MODEL RBK-|

RADIO RECEIVING EQUIPMENT

‘A, . DESCRIPTION OF EQUIPMENT

A-l. GENERAL - The Model RBE-( ) radio receiv-
ing equipment oonsists of a type CHL-46130 ul-
tra-high frequenoy receiver mounted in a table
mounting cabinet. The receiver may be removed
from its cebinet and mounted directly onto a
standard rack without any mechanical altera-
tions. Included with each equipment are two
%Pstruction books.

A-2. RECEIVER UNIT - The type CHL-46130 re-

ceiver is an ultra-high frequency radio re-

ceiver capable of receiving amplitude and fre-

quency modulated radio signals within a fre-
= Quency range of 27.8 to 143 megaoycles. Refer

to Fig. 2 for ocircuit details, and to Fig. 3
. for location of important parts.

The tube complement is as followsy

V1l - Type 956 (Acorn) radio frequency
amplifier
V2 - Type 954 (Acorn) first detector-mixer
V3 - Type 6AC7 or 1852 first I.F. ampli-
fier
V4 - Type 6AB7 or 1853 second I.F. ampli-
fier
VS - Type 6SK7 third I.F. amplifier
V6 - Type 6H6 AM detector and automatic
noise limiter '
V7 - Type 6AC7 or 1852
V8 -~ Type 6H6 F.M. detector
V9 - Type 68L7GT audio amplifier
- V10 - Type VR150 voltage regulator
V1l - Type 6V6G power audio amplifier
V12 - Type 6V6G power audio amplifier
V13 - Type b6U4G reotifier
V14 - Type 6J5 beat frequency oscillator
V15 - Type 955 high frequency oscillator

The circuit is that of & conventional super-
heterodyne receiver preceded by one stage .of
tuned radio frequency amplifiocation. The in-
termediate frequency amplifier of the super-
heterodyne cirouit <terminates in both ampli-
tude modulation and frequency modulation de-
tectdr circuits whioh can be switched to the
same audio gmplifying system by means of the
front panel AM-FM switch, thus providing either
type of reception at will. Refer +to Fig. 1
for block diagram.

This receiver tunes through a frequency range
of 27.8 to 143 megacycles in 3 bands.

Band 1 - 27.8 to 47 M.C.
Band 2 - 46 to 82 M.C.
Band 3 - 82 to 143 M.C.

Band switching is accomplished with a special-
ly designed ceramic switch which operates in
the antenna, RF and oscillator circuits,

A-3. CIRCUIT DESCRIPTION - The signal enters
the receiver through the antemnna terminals and
flows through the primary of +the first R.F.
transformer, T-1, A voltage is induced in the
secondary which is’then applied to the grid of
the first RF tube V-1. Refer to Fig. 2.

The amplified signal flows through the plate
circuit of V-1 and RF transformer T-4, A
voltage is induced in the &econdary and ap-
plied to the grid of the mixer tube V-2.

Another voltage is. applied to the cathode of
this tube. This voltage is generated by the
high frequency ocircvit of V-15 and differs
from the frequency of the received signal by
5.25 mc. These. two signals hetrodyne sach
other in the plate circuit of +the tube and
produce a beat note whose frequency is equal
to the difference of those of the two signals
applied to the mixer tube or 5.25 mec.

The primary of +transformer T-10 1is tuned to-
this frequency and a voltage at this frequency
is thereby developed across it. This induces
a voltage across the. secondary of T-10 which
is applied to the grid of V-3, The received

signal is then amplified at intermediate fre-

quency through transformer T-11, Tube V-4,
transformer T-12, and tube V-5, Transformer
T-13 couples to one of the diodes in tube V-6.
The signal is here rectified and the amplitude
modulation of the carrier causes a similar
audio frequency signal to appear across resis-
tors R~33, R-34, and R-36 in series. That
part of +the audio frequency voltage across
R-34 end R-36 in series is conndcted %o the
audio fregquency gain control through cdéndenser
C-33. The voltage applied to the grid of one
of the triodes in the double triode tube V-9
is varied by operation of wolume control R-43.
The audio frequency voltage appearing in the
plate of V-9 is applied +to the grid of V-12
and also to the grid of the other triode in
tube V-9. Thus V-9 operates as a push-pull AF
amplifier feeding the grids of the push-pull
output tubes V-1Z and V-11. The output of
these tubes flows through transformer T-15.
The secondary of this transformer has a 5000
ohm winding with a tap at 500 ohms. In eddi-
tion, there 1s also a center tapped 600 ohm
winding which is connected +to the phone jack
J-1l. This winding is balanced to groud.and
both sides of the phone jack to which it con-
nects are insulated from +the chassis. The
audio amplifier circuit wutilizes degeneration
to improve its fidelity. By means of the tons
switch the degeneratiop is removed at the low
frequencies which gives an appreciable base
boost in the output. The tone switch also
serves to oonmnect the ‘resistor condenser net-
work R-54, C(-41 across the primary of T-15
which reduces high frequency response. In the
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% frequency position this switch short cir-

: oﬁitc R-64 thus giving maximum reduction of

high frequencies.

- The voltage applied to the grid of tube V-5 is

also applied to V-7. This tube acts as a li=-
miter, which means the signal voltage appear-
ing across its plate circuit is limited to a
osertain pre-determined value. Amplituded mod-
ulation of the carrier, whether intentional or
oaused by static or other forms of interference
is thus effectively reduced. Frequency modu-
lation of“the carrier, however, is unaffected.
The amplituded limited

across the primary of transformer T-14 and
voltage is induced in the secondary of this
transformer which reacts with the voltage
coupled from the primary through ocondenser

C-29 to produce frequency discriminating ac-
tion. When the frequency of the sigral flow=-
ing through T-14 is exactly 5.25 mc the vol-

-tages across resistors R-40 and R-41 are equal

end opposite. A change in the frequency in
one direction produces a positive difference
between the voltage across R-40 and R-41. A
frequency éhange in +the opposite direction
produces a negative voltage difference. In
this way frequency modulation of the received
carrier produces a similar audio frequency
voltage across resistors R-40 and R-41l. This
is applied through +the high frequency de-
emphasis network R-42, C-32 to audio frequency
volume control R-43. From here it feeds into
the audio frequency amplifier as previously
outlined. - '
The beat frequency oscillator consisting of
tube V-14 and reactor L-7 produces a 5.25 mo
output which is coupled to the rectifier tube
V-6 to permit the reception of CW signals.

signal voltage appears-

The other diode in V-6 is used as an automatio
noise limiter to reduce the amplitude of
sharply peaked interference when receiving
amplitude modulated signals. This greatly in-
creases the intelligibility of such reception
in the presence of undesirable noise, such as
that caused by ignition equipment.

The power supply line cord feeds through the
filter network C-49, L-5, (C-48 and C-50, L-6
and C-51 before connecting to the primary of
the power transformer. This filter effectively
eliminates interference feeding into the re=-
ceiver from the power supply mains. The out-
put of the 5Z3 rectifier is filtered by means
of iron core reactors L-1 and L-2 and filter
condensers C-42, C-43 and C-44. The voltage
regulator tube VR1SC is connscted to the out-
put of the power supply through resistor R-59
and furnishes constant voltage to the plate
supply of high frequency oscillator V-15, the
screen and plate supply of mixer tube V-2 and
the screen of V-4. The S mster M-1 wused for
indicating the strength of the carrier input
is connected in the plate circuit-of V-4. An
increase in carrier strength increases the
automatic volume control voltage supplied to
this tube which in turn reduces the plate our-
rent, thus causing a change in the reading of
meter M-1,

This-same meter is connected through a high
resistance R-56 across resjstor R-40 and R-41
in the FM position. When the receiver is tuned
to the FM carrier this meter will indicate
"0".  Any slight deviation in the tuning from
this point will cause the S meter +to deflect
in either direction.

B. INSTALLATION

B-1. CAUTION - The voltages exposed at the
bottom of the receiver chassis are high, and

care must be taken so that the operators hands .

do not contact any of the circuit connections
during edjustment. Before making repairs re-
quiring work underneath the receiver chassis
the power oord should be removed from supply
receptacle. .

B-2. UNPACKING - Carefully unpack and inspect
the receiver for any.possible damage during
shipment. In case of damage a claim should be
filed immediately.with the transportation com-
pany.’

B-3. INSTALLATIOM - After the set has been
unpacked and before it 1is connected to its
source of power be sure that all tubes, espe-
cially Acorn tubes, are firmly positioned in
their sockets. The Acorn tubes can be reached
by removing +the cover of the R.F. assembly

“which is held in place by eight knurled nuts.

Type CHL-46130 has been designed to operate
from 110 to 125 volts 50 to 60 oycle alternat-

ing current. Types CHL-46130-A and CHL-46130-B

“operate from 110 or 230 volts 50 to €0 oyoles

A.C. Before plugging in be sure that the power
supply available oonforms +to this frequenoy
and voltage.

The entenna conrects to the terminals at the
rear of +the chassis. Reference is made to
Fig. 4. If a single wire antenna is used it
should be connected to terminal A-1 and a
Jjumper connected between terminals A-2 and G.
If a concentric ceble is used the inner con-
ductor conrects to A-1 and the same jumper re-
mains between A-2 and G. If a two wire bal-
anced or twisted pair transmission line is
used, the two wires connect to A-l and A-2 and
the jumper is removed, In all cases terminal
G should be connected to a good earth ground.
The loudspeaker connscts to the pair of ter-
minals in the rear marked 5000 ohms.

The phone jack on the front penel connects to
a 600 ohm output circuit both sides of which
are insulated from ground.
this output winding connects to a terminal on
the rear apron marked 600 and may be grounded
by connecting a jumper across both of the ter-
minals on this terminal strip.

b-U. _ANTENNA - Refer to Fig. 4.° This figure
shows several typical antenna installations.

L]

-6 =

-

The center tap of



" Where interforeﬁoe from man made static does
not exist, the recommended installation is
that of a long single wire shown in Fig. 4A.

Where there is considerable local interference
and reception over a narrow frequency band is
most desired the dipole installation shown in
Figs. 4B and 4C is most effective.  Where it
is desired to cover a fairly wide frequency
band, it is recommended that a dipole antenna
designed for the highest desired frequency 1is
used. A simple way of determining the length
of each half of the dipole 1in inches is to
divide 2770 by the frequency in megacycles. For
“reception at 42 megacycles for instance the
use of the formula will show that the length
of each half of the dipole will be 65.9" or
approximately 5 ft. 6",

" broadside to the length,

The antennae shown in Figs. 4B and 4C will
give the best reception in the directiun
The dipole antema,
operating at its fundamental frequency, will
be found to be much more directional than the
single long wire.

The receiving antenna should be  directed
in either a horizontal or vertical plane,
depending upon polarization of +the +trans-
mitted signal.  When receiving over short
distances the receiver antenna should be
erected in the same plane as the transmitter
anterma. For 1long distance reception the
received signals are more often horizontally
‘polarized which dictates the use of a hori-
zontal antenna.

C. ADJUSTMENT AND OPERATION

C-1, RECE|IVER OPERATION - With all the
oonnections made as desoribed sbove, the
receiver may be operated as followss

(a) Plug in phones, into the PHONES
jack on the panel or connect the
speaker to the 5000 ohm terminals
on the rear apron of the chassis,

(b) Set the SEND-REC. switch at RE-
CEIVE. This switch prevents the
receiver from operating when in
the SEND position but allows the
tube heaters to remain hot.

(c) 8Bet the AM/FM switch to receive the
type of modulation desired.

(d) Twn +the R.F. GAIN control clock-
wige as far as it will go.

. (e) Set the band switoh to the desired
band and then operate the hand-
wheel +tuning kmnob until a signal
is heard and indicated on the tun-
ing meter. For A.M. reception ad-
just for maximum "S" meter read-
ing. For F.M, reception adjust the
tuning to resonance as indicated
by the zero center reading of the
pointer on the red line. 8se Note
(1) Tuning Meter.

(f) Adjust the ANTENNA control for
maximum signal for A, M, receptionor
minimum background noise if no

*modulation is present when an F.M.
carriser 1is being received. See
Note (2) Antenne Trimmer.

(g) Adjust A.F. GAIN control for the de-
sired speaker volumse.

(h) The AVC switch should be set at ON
for normal reception.

(1) In the presence of ignition inter-
ference the ANL switch may be set
at ON, to increase the intelligibil-
ity of the received signal. Nor-

mally it should remain at OFF,

(j) "here c-w reception is desired or
where 1t is necessary to locate a
weak oarrier, the BFO switch may
be set at ON. The pitch of the
resulting beat note may be wvaried
by adjusting the PITCH CONTROL di-
rectly above and to the right of
the BFO switch,

(k) The TONE control may be set to
produce the typs of tone modifica-
tion desired from base boost
through high fidelity to high fre-
quency cut-off.

Note (1) TUNING METER - Vhen used in the AM
position +the tuning meter indicates the
strength of the carrier received. The AVC
switch must be set at ON and the R.F, gain
control turned to +the extreme clockwise
position or this meter will not operats.

When tuning the receiver in the FM position
the meter will deflect to ons side when ap-
proaching a carrier, then swing back through
zero and to an egqual deflection on the
other side of zero as the carrier is passed,
then return to zero when tuned beyond the
carrier, The zero center position of the
pointer in the middle of the swing repre-~
sents the correct setting for resomance.

Note (2) ANTENNA TRIMMER - The antenna
trimmer is necessary to compensate for mis-
alignment produced in the first tumed cir-
cuit by antenna variations. For the sanme
antenna its setting will be approximately
constant for a considerable range of fre-
Juencies. Adjust the antenna trirmer knob
as indicated in pasragraph C-1 (£). Vhen
operating this control at the high frequen-
cy end of Band 3 it maY bs necessary to re-
adjust the tuning control after each ad-
justment of the ANTINLA conirol kmob, man-
ipulating both coutrcls until maximum sig-
nal is heard.
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D. ALIGNMENT AND SERVICE

D=1, RECEIVER ALIGNMENT - This .receiver has
been carefully aligned at the factory by qual-
4fied engineers and alignment should not be
attempted unless it is Iknown that the ad just-
ments have been tampered with or that tubes of

a different manufacture have been substituted. .

The equipment needed will be a signal genera-
tor capable of tuning from 28 to 130 me., an-
other or the same signal generator tuneable to
5.256 mo (intermediate frequency), & non-metal-
lic screw driver, a 50 ohm non-inductive re-
sistor for a dummy entenna .and an output meter,

Thé‘oontrols should be set as follows:

RF GAIN control at maximum gain
AF ‘GAIN control at maximum gain
SELECTIVITY switch at SHARP
BAND SWITCH at Band 2

AM/FM switch at AM

AVC switch at OFF

ANL switch at OFF

BFO switch at OFF

(a) 1.F. ALIGNMENT

signal generator to the grid of
the 954 converter +tube V-2, using either e
small clip or a piece of flexible wire arounc
the grid terminal. Do not attempt to solder
the tube as the heat is certain to crack the
glass. Connect ¢the output meter aocross the
speaker terminals.

Tune the signal generator to 5.25 megacycles
and align transformer 7-10, T-11, T-12, T-13
for meximum response,

A bakelite screw-driver with a metal or insul-
ated tip is necessary for aocurate alignment.

This alignment process should be repeated at
least once to assure greatest possible selec-
tivity.

To align the "discriminator" transformer T-14
turn the selectivity switch to the broad posi

“tion and the AM-FM switch to the FM position.

Leave the signal generator set at the frequency
originally used for IF alignment with the mod-
‘ulation left on. Rotate the trimmer control
aoross the discriminator (T-14) secondary
(nearest the front of the chassis) until the
signal drops to zero. Since this point is ap-
proached very suddenly, turn the control very
slowly. Now slightly detune the secondary
wntil the output meter gives a readable indic-
ation. Adjust the primary irimmer control of
the discriminator transformer for  maximum
response., Retune the secondary until the out-
put again drops to zero.

Next detune the signal generator to either
side of resonance and note the maximum output
in each case as indicated on the output meter.
These values should be the sams for good bal-

- 8

ance. If they are not, then tune the signal
generator to the lower of the two peaks and

" adjust the primary until the output rises an

amount equal to about half the differenoce of
the two outputs previously noted.

Retest for balance as above and readjust the
primary till both maximum readings are alike
when the signal generator is detuned to either
side of resonance.

If a balance cannot be obtained, it is an in-
dication that the discriminator secondary
trimmer control has been adjusted , off ite
proper center and will require a ver§ slight
readjustment in either direction. The direc-
tion of adjustment that will cause the off-
tune peaks to assume the same values is the
correoct one. Care must be taken in adjusting
the discriminator seocondary control as even &
slight misadjustment will result in the dis-
torted reception of frequency-modulated sig-
nals.

(b) R.F. ALIGNMENT

The Ferris Signal Generator Model 18D or 18F8
is recommended for alignment purposes. If
this is not available, harmonics of a
standard signel generator may be used. The
receiver's controls should be set in the
same position as for I.F. alignment.

Set the AM-FM switch in the AM position
Set the bandswitch on band 1
Tune the generator and receiver to 42 mc

Adjust oscillator trimmer C-66 until the sig-
nal is heard. The frequency of the oscillator
is higher than that of the signal, Nex'y ad-
just trimmer C-€3 and the antenna trimmer for
maximum response. Refer to Fig. 3.

Tune both receiver and signal generator to 28
megacycles and adjust padder C-58 for ma ximum
response while rocking the tuning control.
Then repeat the alignment at the high frequency
end as described.

BAND 2

Tune the receiver and signal
megacycles, Adjust trirmmer
signal is heard. In this band, the freguency
of the oscillator is lower than that of the
signal. Adjust the antenna trimmer and trimmer
g-34 for maximum response while rocking the
gang condenser. No padder condenser adjust-
ment is provided for the low-frequenocy end of
this band.

generator to 75
C-87 wuntil the

BAND 3

Tune the receiver and signal generator to 120
megacycles. Adjust trimmer C-65 and the an-
tenna trimmer for maximum response while rock-
ing the gang. It is not recommended that the
frequenoy of the oscillator in this band be



adjusted except at the factory. Should it be
impractical to return the receiver to the fac-
tory for adjustment, then the following in-
structions are included.

Remove the top cover and locate the high fre-
quency oscillator coil. The white wire wind-
ing, one end of which is connected to a ter-
minal on the form is the primary. By careful-
ly shifting the free end of this winding the
frequency can be changed over a sufficient
renge. This lead should be cemented in place
with Q-Max or any other low 1loss cemsent when
adjustment is completed.

Repeat the adjustment of C-65 as described
above after shifting the frequency of the os-

cillator.

As in band 2, the frequency of the oscillator
is lower than that of the signal. No padder

0‘30

condenser adjustment is provided for the low
frequency end of this band,

D-2. MAINTENANCE - Routine maintenance should
include keeping the units inside of the cabin-
et free from dust accumulation. If dust col-
lects on the plates of the tuning condenser or
the gear drive, it should be blown out with
dry air.

The gear-drive will require a minute amount of

light machine o0il at each of its bearings at
least twice per year.
If the sensitivity of the receiver begins to

fall off, the +tubes should be individually
tosted. In replacing original tubes which
have tested 0.K., care should be exercised to
plug them back into the same sqcket. Acorm
tubes should be inserted into the socket with
the short end of the body in the socket.

TABLE OF TUBE SOCKET VOLTAGES

(Measured from socket pin to ground with 1000 ohm per volt meter)

AC LINE - 115 VCLIS

can be obtained with less than 5% distortion,
Audio fidelity is within plus or minus 3 db.
from 40 to 10,000 cycles. Deemphasis compen-
sation is included for FM reception.

E-3. WEIGHTS - The weight of the chassis and
cabinet together is 63 1lbs. The weight of the

chassis alone is 48 1lbs. The weight of Type
CHL-49172 speaker 1is 20 1bs., including its
cabinet.

rd

ACORN TUBE ELEMENTS

TUBE DESCRIPTION HEATER HEATER PLATE SCREEN CATHODE

V-1 (956) RF Amplifier 0 6.2 AC 155 DC 100 DC |* 2.5 DC

V-2 (954) 1st Detector-Mixer 0 6.2 AC 150 DC 65 DC 4,0 DC

V-15 (955) High Freq. Osc. 0 6.2 AC 95 DC 0

SOCKET PIN NUMBERS
1 s 3 4 5 6 7 8

V-3 [6AC7) 0 0 0 0 1.8 DC 140 DC 6.2 AC 225 D

V-4 (6AB?) 0 0 . 0 0 1.8 DC 150 DC 6.2 AC 225 IC

V-5 (£3K7) 0 6.2 AC 5.5 DC 0 5.5 DC 95 DC 0 225 DC

V-6 (3H6) 0 6.2 AC 0 0 0 0 G o

V-7 [(RACT 0 6.2 AC 0 0 0 70 DC 0 70 DC

V-8 [6H6) 0 6.2 AC 0 0 0 0 0 0

V-9 (6SL7GT)| O 140 IC 1.8 DC 0 145 DC 1.6 DC 6.2 AC 0

V-10 (8V6GT)| O 6.2 AC 235 DC 230 IC 0 [ 0 15 DC

V-11 (GVeGT)| O 6.2 AC 235 DC 230 DC 0 0 0 15 DC

V-12 (VR150)! © 0 155 DC ey 155 DC 0 155 IC o)

V-13 (5U4G) 0 260 DC 0 250 AC 0 25Q AG 0 260 DC

V-14 (6J5) 0 6.2 AC 0 0 0 0 0 0

&
E. ELECTRICAL AND MECHANICAL DATA .

E-1. POWER REQUIREMENT - Type CHL-46130 re- E-U4. DIMENSIONS - The overall dimensions of
" ceiver draws 80 watts from the A, C. power the receiver chassis . installed in its table

mains. mow.ting cabinet are 19-1/8 inches wide, 9-3/8

E-2. POWER OUTPUT - Three watts of audio power  .0ches high and 14-3/16 inches deep. Dimen-

sions of the chassis alone are 19 inches wide,
8-23/32 inches high (these are the front panel
dimerisions) and 13-29/32 inches deep. This.
does not include the binding posts protruding
from the rear side.

Dimensions of the speaker are 11-1/2 inches
high,. 16 inches wide, and 11 inches deep.
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6. INDEX TO PARTS HANUFACTURERS

MANUFACTURER

Aerovox Corp.
New Bedford, Mass.

Alden Manufacturing Co. -
Brookton, Mass,

- Amerjican Phenolic Corp.

Chicago, Illinois

Belden Mfg., Co.
Chicago, Illinois

‘Beede Electrical Instrument Co.

Chicago, Illinois

Cornell-Dubilier Electric Corp.
South Plainfield, N. J.

Cutlbr-Hammer
Milwaukee, Wis,

Centralab
Milwaukee, Wis,

Chicago Telephone Supply Co.
Chicago, Illinois

Erie Resistor
Erie, Pua.

General Electrioc Co.
Chiocago, Illinois

General Transformer Corp.
Chicago, Illinois

The Hallicrafters Co.
Chicago, Illinois

~ SYMBOL

HH

IC

IRC

RC

RCA

81

ST

- SWI

- 25 -

MANUFACTURER

Hart & Hegeman Electric Co
Hartford, Conn.

Industrial Condenser
Chicago, Illinois

Intefnational Resistance C.
Philadelphia, Pa.

Meissner Manufacturing Co,

Mt, Carmel, Illinois

Oak Manufacturing
Chicago, Illinois

Radio Condenser Corp.
Chiocago, Illinois

RCA Manufacturing Co., Inc.
Camdon, N, J.

F. W, Sickles Co.
Springfield, Mass,

Standard Transformer Corp.
Chiocago, Illinois

S. W, Induotor Co.
Chicago, Illinois

Utah Products Company
Chicago, Illinois

Underwood Electrio}dé.
Chicago, Illinois
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