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Amateur Communications Receiver
Seven-Tube, Three-Band A-C Superheterodyne

Important—( Installation Notice)

The chassis of this receiver is flexibly mounted on rubber cushions, but for shipment

is clamped rigidly to the instrument case.

At installation, loosen the four screws

on bottom of case, remove the metal clamp from beneath each screw and re-tighten
sufficiently to compress each adjacent rubber cushion approximately one-eighth inch.

Part |

OPERATING INSTRUCTIONS

Electrical Specifications

Circuit—Superheterodyne with beat-frequency
oscillator for C-W reception, automatic volume con-
trol and pentode output stage.

Tuning Range—540 to 18000 kilocycles, as
follows:

Band Limits (ke.) Services
A 540-1720 Standard Broadcast—Police Calls
B 1720-5400 Amateur—Police Calls-Aviation
C 5400-18000 Amatenr—S8-W Broadcast—Aviation

Intermediate Frequency—460 kilocycles.

Power Output—1.75 watts (undistorted); 3.5
watts (maximum).

Loudspeaker—Electrodynamic (voice-coil im-
pedance 4 ohms).

Tubes—2 RCA-6D6 (R-F and I-F Amplifiers),
1 RCA-6AT (Oscillator and 1st Detector), 1 RCA-
6D6 (Beat Oscillator), 1 RCA-6B7 (2nd Detector,

A.V.C. and A-F Amplifier), 1 RCA-42 (Output), and
1 RCA-80 (Rectifier). See diagram on label inside
cabinet lid for locations of tubes, tube shields and

grid leads.

Power-Supply Ratings—See rating symbol on
chassis.

Symbol Voltage Frequency (eyeles)
A 105-125 50-60
B 105-125 25-60
C 100-130/195-250 50-60

As shipped from factory, instruments rated “C”
are connected for 225-250 volts unless prominently
specified otherwise on chassis. Any of these, how-
ever, can be converted for operation at 100-117,
117-130 or 195-225 volts when required. (See A-C

* Line Voltages in Part II.)

Power Consumption—=85 watts.

Antenna Requirements

For amateur and other short-wave reception, the
importance of a good antenna installation cannot be
exaggerated. Signals of this class are apt to be weak,
seldom much above the noise level under average
atmospheric conditions. Irrespective of the degree
of perfection of the receiver, therefore, an efficient
antenna is prerequisite to reliable reception.

Because of its noise-reducing and pronounced di-
rectional properties, the doublet-type antenna has en-
joyed considerable popularity. A single doublet,
however, is restricted in frequency coverage to the
same extent as the conventional single-wire antenna,
a given length being very satisfactory at certain fre-

quencies but relatively poor at others. Ior best re-
sults, the use of a special antenna system or of
multiple antennas of the single-wire or doublet-type
is essential.

The new double-doublet antenna system offers a
practical solution to this problem. It consists essen-
tially of two doublet antennas having different lengths
and therefore different resonance characteristics, in-
terconnected so that one will compensate for the
weak points of the other throughout the intervening
frequency range. An excellent antenna of this type,
intended particularly for radio amateurs and other



experimenters, is now available in the form of a con-
venient accessory kit known as No. 9550.

Except for omission of the antenna wire and a
few other readily-procurable items, this kit is iden-
tical to the No. 9500-A—a complete kit recommended
for use with the new “all-wave” receivers for home
entertainment. In the latter, the doublet lengths are

correct to embrace the short-wave broadcasting
bands at 16, 19, 25, 31 and 49 meters. Different
lengths of course should be used to insure best results
over any other frequency range. With each No. 9550
kit are furnished concise instructions for computing
doublet lengths and for altering the system to suit
individual requirements.

Operation

Controls

All controls except the beat oscillator frequency
adjustment are located upon the front panel and
identified insofar as necessary by adjacent markings.

Power Switch and Sensitivity Control—The
POWER switch is combined with a SENSITIVITY
control and operates at the counter-clockwise end of
rotation. When the knob is turned clockwise from
latter extremity, the switch closes initially to apply
power to receiver and continued rotation increases
the sensitivity of receiver gradually to a maximum.
Sensitivity is controlled by variation of the grid-bias
voltage applied to the r-f and i-f amplifiers. In
operation, this control may be employed to provide
“silent tuning” between station settings. It is par-
ticularly advantageous, however, as an auxiliary vol-
ume control when the automatic volume control
action of the receiver is removed.

Tone Control—Next in order to the right is a
TONE control for attenuation of the higher Eﬂquﬂll-
cies, full-range reproduction being obtained with the
knob turned fully clockwise. Under adverse weather
conditions, static interference generally will be re-
duced to an appreciable extent by restricting the
audio-response range. The control circuit consists of
a variable resistor in series with a fixed capacitor and
is connected across the primary of the output trans-
former.

Beat Oscillator Switch—The C. W. OSC. switch,
located immediately to the right of:the tone control,
serves to interrupt plate and screen grid supply
voltages to the beat-frequency oscillator stage. Thus,
that stage can be rendered inn]ilerative at any time,
but, since the filament remains heated continuously,
is ready for instantaneous operation.

Beat Oscillator Frequency Control—To pro-
vide manual control of the output frequency over a
limited range on each side of the “zero-beat” posi-
tion, a n;l?fgﬂt variable air ecapacitor is connected
across the main tuning capacitor for the beat oscil-
lator stage. Such adjustment is made ingide the case
upon lifting the lid, the small capacitor being located
inside a shield at the rear left-hand corner of the
chassis and operated by means of a horizontal rod
pivoted from the top of that shield.

Tuning Control—The knob directly beneath
the dial is the main tuning control. This knob when

set inward affords a drive ratio of 10:1 for rapid ad-
justment and, when pulled out, engages a secondary
drive with a ratio of 50:1 for precise tuning—a valu-
able feature for short-wave work.

Range Switch—The following knob to the right
is a RANGE switch for selecting any of the three
bands whose frequency limits are tabulated under
“Electrical Specigzatinns.” A visual band indicator
operates in conjunction with this kmob, the band
letters corresponding to the various switch positions

appearing in sequence through a small opening in the
lower half of the dial.

Yolume Control—The VOLUME control is con-
nected in the audio-frequency circuit and increases
the output level with clockwise rotation.

Automatic Yolume Control Switch—On the
extreme right-hand end of the front panel is the
A.V.C. control—a switch for eliminating automatic
volume control action to obtain best reception of
slow-speed code transmission.

Stand-by Switch—The toggle switch located on
the front panel is connected in the plate circuit of the
rectifier stage. When thrown to the left, all plate and
screen grid voltages are removed, but the filament
supply is unaffected, leaving the receiver “warmed-
up” so that operation can be resumed instantane-

ously. Amateurs will find this switch highly advan-

tageous for silencing the receiver during “sending”
periods.

Phone Jack—The phone jack on the front panel
at the extreme left—hanﬁ end permits quick substitu-
tion of headphones for reception of extremely weak
signals. When a phone plug is inserted in this jack,
it simultaneously short-circuits the voice coil of the
electrodynamic f;udspeaker and connects the phones
through a small capacitor across the plate circuit of
the power output stage. Since the loudspeaker field
is employed as a filter for the rectifier stage, that unit
still forms an active part of the circuit when using
headphones.

Dial

The dial of this instrument incorporates a me-
chanical band-spread system particularly suited to
amateur or other work where a fine degree of re-
setability is required. In addition to the three main
scales calibrated directly in frequency (kilocycles or
megacycles), two arbitrary scales are available for




precision logging. These are known as the vernier and
vernier index scales, the former being fully circular at
the outside of the dial and the latter semi-circular at
the center of the dial.

It will be observed that the vernier scale is gradu-
ated from “0” to *“100” and traversed by the long
single-ended pointer. On the other hand, the vernier
index scale is graduated from *0” to 9" and trav-
ersed by the short double-ended pointer used for the
main frequency scales. The longer pointer makes one
complete revolution for each unit of travel of the
shorter pointer on the vernier index scale. Thus, any
station may be logged accurately with three digits;
for example, if the vernier index reading is between
“3” and 4" and the vernier reading is **72,” then
the log number is *“372.” The index number is always
the lower of the two numbers between which the
pointer is located.

In logging stations by this method, the band letter
also must be named. For the above example, there-
fore, the full log number would be “A-372,” “B-372,”
or “C-372,” depending upon the setting of the range
switch. As mentioned under “Controls,” the band
letter is visible through a small opening near the
bottom of the dial.

In circuits where the tuning capacitor covers a
relatively wide frequency range, thpa advantage of
mechanical band spreading over the well-known
electrical method lies in the greater umiformity of
separation obtainable throughout that range and in
the convenience of single-control tuning. With elec-
trical band spreading, it is general practice to connect
small variable capacitors in parallel with the main
tuning (tank) capacitors. If such a system were em-
ployecgl, the various “amateur’’ channels could not be
spread as uniformly since for a given frequency
change, the travel of the band-spreading capacitors
would be far less at the high-frequency eng of the
scale than at the low-frequency end; in other words,
band-spread action wuuﬁlu be very effective for the
*amateur” channels at 40 meters (band C) and
160 meters (band B) but relatively poor for the two
remaining channels at 20 meters (band C) and 30
meters (band B). In addition to this fundamental
defect, there would be required at least one additional
dial and the probability of error in reading or re-
setting would be greatly increased. The direct-reading
frequency scale of this receiver obviously is possible
only with a single tuning control and should be found
very convenient.

Beat Oscillator

The beat-frequency oscillator embodied in this re-
ceiver is of the eci:ctmn-coupled type, known to afford
excellent frequency stability. Its primary purpose,
of course, is to enable the reception of c-w (continu-
ous-wave) telegraph signals, but it also may be used
to advantage in locating regular broadcast or other
modulated forms of transmission by the “birdie”
method. Although the latter practice usually will be
unnecessary because of the high sensitivity of this
receiver, it may be found expedient in cases where the

signal strength is very low or the carrier is not modu-
lated continuously.

Tor c-w reception, it is customary to adjust the
oscillator frequency to a value one or two kilocycles
above or below the intermediate frequency of the
receiver. Thus, all carriers to which the receiver can
be tuned will be heard at exact resonance as notes of
the same pitch since the beat or separation frequency
will be constant throughout the entire tuning range.
The pitch, of course, may be varied at will by chang-
ing the output frequency of the oscillator, either to
Eatiaf[v personal preference or to eliminate interfering
gignals. Best intelligibility and greater apparent
volume due to the inherent sensitivity characteristic
of the human ear will result using a moderately low-
pitch or beat frequency in the order of 500 to 1000
cycles, but audio-image interference will decrease
with ascending pitch.

Audio-image interference is an effect entirely dis-
tinct from that commonly referred to in superhetero-
dynes by the term “image-frequency response.” By
the latter is meant interference set up by an incoming
carrier on the same side of the desired carrier as the
radio-frequency oscillator but removed by exactly
twice the receiver intermediate frequency. Such in-
terference in this receiver is rendered negligible
through the use of a pre-selector or radio-frequency
amplifier stage.

When using the beat oscillator, interference of the
same pitch as the desired signal can be produced by
any continuous-wave signal which upon passing
through the receiver is converted to an intermediate

ency on the same side of the receiver intermedi-
ate frequency as the beat oscillator but removed by
exactly twice the separation of the beat oscillator. In
this case, the interfering signal would be a true audio
image. If one merely visualizes the sharp selectivity
curve of the superheterodyne, he will observe at once
that the attenuation offered by the tuned circuits of
the receiver to such image responses will increase very
rapidly as the oscillator separation is widened.

It should be appreciated in relation to the pre-
ceding paragraph Exat interference signals can be
encountered not only at the audio-image frequency
but at any frequency above or below the beat oscil-
lator frequency at a separation within the audio
ran%::. uch beat notes ordinarily will be distin-
guishable from that of the desired signal because of
the dissimilarity of pitch. In cases where both sound
almost alike, confusion between the desired and un-
desired signals can practically always be eliminated
by shifting the setting of the beat oscillator.

If a beat note of approximately the same pitch as
the desired signal is heard, the interfering signal must
be either near the frequency of resonance or near the
audio-image frequency. For the first condition, best
discrimination will be obtained using a fairly low

itch frequency on the opposite side of zero beat

m the interfering frequency. Use of a relatively
low pitch is recommended since for a given small fre-
quency separation, say 100 cycles, two notes will be




much more discernible in the region of 500 cycles
than at 1500 cycles. When the interfering signal is at
or near the uutﬁn-imafe frequency, however, two
alternatives are possible. The oscillator frequency
either can be adjusted to zero beat with the frequency
of interference or swung through zero beat with the
desired signal to some value on the opposite side of
i-f resonance.

As an example to illustrate the latter alternatives,
suppose that with the receiver tuned to a station the
beat oscillator is adjusted to one kilocycle above the
intermediate frequency and that an interfering signal
is present at 1900 cycles above i-f resonance (100
cycles below the audio-image frequency). Thus, the
desired signal will produce a nnqui]ucycle note and
the interfering signal a note of 900 cycles, these tones
being sufficiently close that the former probably
would not be readily discernible. By increasing the
oscillator frequency 900 cycles, however, the desired
gsignal would be heard as a 1900 cycle note and the
undesired signal heterodyned to zero frequency. On
the other hand, the oscillator frequency could be
changed toapoint on the opposite side of i-f resonance
so that the desired signal would again be heard as a
one kilocyele note. The interfering signal then would
produce a note of 2900 cycles and so should cause no
confusion.

Tuning

The r-f amplifier, oscillator and first detector cir-
cuits of this superheterodyne are tuned by a three-
gang variable capacitor and thus controlled from a
single knob. Tuning is even simpler than with the
- ordinary broadcast receiver because of the dual-ratio
vernier drive system used in conjunction with the
gang capacitor as mentioned under “Controls.” For
regélar ﬂroadcasﬁng and “amateur’’ phone stations,
proceed ag follows:

1. Turn Power Switch “on’ and advance Sensi-
tivity Control fully clockwise for maximum sensitivity.

2. Select position of Range Switch at which the
band letter visible through small opening in dial
corresponds to that frequency scale which includes
the desired station or channel.

3. Set Standby and A.V.C. Switches “on™ and
Beat Oscillator Switch “off.”

4. Advance Volume Control (clockwise) until
background noise is heard.

5. Push tuning knob ““in”’ and rotate short pointer
to approximate setting of desired station, then pull
knob *‘out” and adjust to the exact center of carrier.

6. Decrease volume as necessary and adjust Tone
Control for preferred quality of reproduction.

If several moderately strong stations are avail-
able, silent tuning befween station settings may be ob-
tained by turning Sensitivity Control counter-clock-
wise until background noise (at any point on dial
where no signal is heard) just disappears. Obviously,

weak or distant stations below the noisge level will not
be received after this adjustment.

As noted heretofore, the beat oscillator may be
used to advantage in locating weak, modulated sig-
nals. It should Ee tuned for this purpose exactly to
the intermediate frequency of the receiver so that an
audio-frequency note of ascending pitch will be ob-
tained on each side of every incoming carrier. To ad-
just the beat oscillator in this manner, simply tune
the receiver accurately to any carrier of suitable
strength, then turn the Beat Oscillator Switch “on’
and swing the small horizontal rod (inside the case)
in either direction until “zero beat” is obtained. It
follows then, of course, that any other carrier will be
tuned to exact resonance when the gang or tuning
capacitor is adjusted for “zero beat” and that weak
signals will be heard almost as well as those of greater
strength because of the heterodyne “whistle” pro-
duced while passing through resonance.

For c-w (code) reception, the tuning procedure is
the same as for modulated signals except that the
beat oscillator performs a definite rather than inci-
dental function. It is set not at the intermediate
frequency, but slightly above or below so as to provide
an audio-frequency beat note when the receiver is
tuned to resonance with any carrier. The gang capac-
itor, therefore, should be adjusted to the center of
the carrier by listening to the “swish” or “key clicks”
before turning “on” the Beat Oscillator Switch.
Always adjust the tﬁitch with the horizontal rod—
never by means of the tuning control knob.

Short-Wave Reception

The short-wave broadcast facilities of this instru-
ment may be used to greatest advantage by keeping
in mind the usual variations in behavior with fre-
quency of transmission and the time standards ob-
served at different longitudes. In general, such recep-
tion is most satisfactory at the highest frequencies
when the major portion of the transmission path is
in daylight, and the lowest frequencies when the
reverse is true.

Unreliable service from distant short-wave sta-
tions ordinarily is attributable either to fading or to
the so-called “skip effect”” encountered when t%m sky
wave is reflected back to earth at a point beyond the
radius of the local or ground wave. The latter com-

onent travels a relatively short and uniform distance

perhaps 35 miles at 19 meters and 75 miles at
49 meters), whereas the return point of the sky wave
is extremely variable, increasing in distance from the
transmitter from day to night and from summer to
winter as well as with freguency. Obviously, recep-
tion in the intervening of “skip-distance” region will
be either impossible or very erratic, such conditions
existing usually over a range of from 25 to 400 miles
at 49 meters and from 400 miles to infinity at 19

meters.

The program schedules listed on the accompany-
ing chart are given with respect to both Eastern
Standard and Greenwich Mean times, either of which
is readily convertible to time standards observed at
other longitudes.

> »
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Part 11
SERVICE NOTE

Circuit Description

Before attempting to align or otherwise adjust
this receiver, it is advisable to form a general knowl-
edge of the circuit arrangement. A schematic dia-

am of the complete circuit is shown in Figure 1
%Emntispiece). Figure 2 illustrates the arrangement
of wiring which interconnects the radio chassis, loud-
speaker and front-panel controls while the wirin
layout of the radio chassis independently is deta'ilcﬁ
in Figure 3.

A signal upon entering the receiver passes through
a shielded lea%oftlﬂ the an%cnna coup]inlé transfurmegr,
the secondary of which is tuned by one section of the
thrﬂe-ﬁaug variable capacitor, and is thence im-
pressed upon the grid of the r-f amplifier—a stage of
re-selection used primarily for reducing image-
equency interference to a negligible value. The out-
put of this stage is transformer coupled to the grid
circuit of the first detector which also is tuned to the
signal frequency by the second unit of the gang
capacitor. _

As in all superheterodynes, the first detector is

actually a mixer stage, combining the incoming r-f
carrier with an unmodulated sinusoidal voltage pro-

SPEAKER CABLE

receiver, the functions of the first detector and oscil-
lator are performed by a single tube.

It should be noted at this point that the three
tuning ranges are obtained through a coil-selector
gystem in conjunction with the one three-gang vari-
able eapacitor. Three sets of coils, each set consisting
of three coils, are employed and with each shift of
the range switch, a different and complete coil set is
substituted. In addition to selecting the desired coil
set, other contacts are provided on the range switch
to short-circuit the coil set for band A when operating
in band B and the coil set for band B together with
the oscillator coil for band A when operating in
band C. This practice prevents the occurrence of
“dead spots” in bands B and C because of absorption
effects in coil sets A and B which (when untuned)
have natural periods within the range of the next

higher-frequency band.

The beat frequency set up in the first detector
carries the same modulation as the original r-f signal
and is commonly termed the intermediate frequency.
Since this intermediate frequency is constant for all
r-f carriers, the next (i-f amplifier) stage utilizes fixed
tuning. Its grid circuit is coupled to the first detector

GKD, ANT
STAND-BY
SWITCH
15
f Wy
) 5 CHASSIS
g T SENSITIVITY
CONTROL

Figure 2—Assembly Wiring Diagram

duced by a local oscillator. The oscillator plate cir-
cuit, being tuned by the third section of the gang
capacitor, maintains a constant frequency difference
from the transmitted signal throughout the entire
tuning range. Thus, a difference or beat frequency is
developed when any signal is received which is the
same at each position of exact resonance. In this

through a transformer, both windings of which are
tuned to the intermediate frequency (460 kilocycles)
by means of independent adjustable capacitors. A
similarly-tuned transformer is used to couple the out-
put of this amplifier to the second detector, making
a total of four capacitors for adjustment during
alignment.
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The incoming (i-f) signal and the intermediate
frequency generated by the beat oscillator for c-w
reception are applied independently to the diode
plate elements contained in the second detector tube
and are combined therein to produce an audio-
frequency note which can be heard readily in the
loudspeaker or phones. As mentioned in the fore-
Euing section, the variable capacitor operated by the

orizontal rod inside the case is actually a vernier
control which permits adjustment of the oscillator
output frequency over a very limited range on either
gide of the signal intermediate frequency. The latter
is connected in parallel with the main tuning ca-

acitor for the oscillator stage—also a variable air-
cPlielectric unit accessible for adjustment by means of
a screwdriver through an opening in bottom of case.
Both capacitors together with the oscillator tuning
coil are contained inside a single shield.

In addition to serving as a detector for both ¢-w
and modulated signals, the second detector stage also
performs functions of audio-frequency amplification
and automatic volume coytrol. q%he volume control
registor is connected as a series element in the diode
detector circuit and so has developed across it a
negative d-c potential of an amplitude that varies
directly in accordance with the strength of the
original r-f carrier. By returning this potential or
portions thereof to the grids of the r-f amplifier, first

detector and i-f amplifier, these tubes are biased in
varying degree to compensate for fluctuations in field
strength (fading) and for extreme changes of r-f input
when tuning. The switch in this circuit permits
elimination of the automatic volume control feature
by removing all variable bias from the aforemen-

tioned tubes.

The audio-frequency component of the detected
signal is fed through the arm of the volume control to
the control grid of the tube for amplification. Re-
sistance coupling is used between the pentode plate
and the power output stage which also is connected
as a pentode for high-power sensitivity. The plate
cireuit of the output stage is matched to the cone
coil of the electrodynamic loudspeaker through a
step-down (output) transformer.

A tone control circuit consisting of a variable re-
sistor and a fixed capacitor in series is connected
across the primary o the output transformer. The
sensitivity control is a variable resistor common to
the cathode circuits of the r-f and i-f amplifiers for
alteration of self-bias produced by the combined
plate currents for those tubes.

All power voltages are obtained from a full-wave
rectifier and filter system connected to the a-c line.

The loudspeaker field coil is excited from this system
and serves therein as a filter reactor.

A-C Line Voltages

As noted under Electrical Specifications in Part I,
this receiver is manufactured in three a-c line ratings
designated as A, B and C, respectively. The first two
models (A and B) cover a single-voltage range
(105 to 125 volts), whereas the third or “C’’ model is
operable in either of four ranges (100 to 117, 117 to
130, 195 to 225 and 225 to 250), three taps being pro-
vided on the primary of the power transformer. In-
ternal connections of the transformer are shown in
Figure 4. All taps are brought out to a terminal
board on the top of the transformer and may be inter-
changed without removing the chassis from its case.

~=, 240 v[OF—BLACK-RED TR: E BLUE:
giov. | D GHEEN BLUE
I YELLOW
125v| 0= BLACK g
ELLOW —————
no v RED-BLACK: ;REWN
14.5™
BLACK BROWN—,
—RED-BLACK 326"
. - = RED I BROW N ———
BLACK-RED TE.

Figure 4— Internal
Connections of “C”
' i Range Transformer

Tube Voltages

The following voltages are normal at the tube
sockets when the receiver is operating at 115 volts
a-c line, with no incoming r-f signal, with the volume
and sensitivity controls at “maximum’ (both turned
fully clockwise), and with the automatic volume con-

trol switch turned to the “on” position. Such volt-
ages, of course, were measured with high-resistance
meters. If low-resistance meters are used in check-
ing, therefore, allowances must be made for meter-
current drain. See Figure 5.

Cathode to Sereen Grid to Plate to Plate Heat
Radiotron Type Number Ground Ground Ground Current Vmil ter
(Volts) (Volts) (Volts) (M. A.) e

RCA-6D6 (R-F Amplifier) 6.0 105 265 9.0 6.3
| (1st Detector) 6.0 105 265 3.5

RCA-6AT7 | (Oscillator) — - 220 4.5 - 6.3

RCA-6D6 (I-F Amplifier) 6.0 105 265 9.0 . 6.3

RCA-6D6 (Beat Oscillator) —- 50* 40* — 6.3

RCA-6B7 (2nd Detector) 3.0 50 90 * 0.7 6.3

RCA-42 (Output) 16.5 265 245 30.0 6.3
&9 70.0

RCA-80 (Rectifier) - — (r-m-s) Total 5.0

Plate to Plate <

* Difficult to measure—Calculated from 265 Volts (4+B).
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Figure 6—Locations of Trimmers (viewing bottom of case)
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Alignment Procedure

This receiver, of course, was aligned at the fac-
tory, but should be checked regularly (preferably
once every six months) to insure best possible results.
Adjustments when necessary can be performed easily
since all trimmer capacitors are accessible through
openings in the external case as shown in Figure 6.
Ifdesired, however,the chassis can be withdrawnupon
removal of the front panel and four mounting serews.

Equipment

Good equipment is prerequisite to satisfactory
alignment. A modulated r-f oscillator having an ade-
quate frequency range such as No. 9050, an output
meter or simply an output indicator such as No.
4317, and a non-metallic screwdriver such as No.
4160 are three very necessary items. The process can
be greatly facilitated through use of tuning wand
No. 6679. The parts to which these numbers apply
were designed by the manufacturer of this receiver
for use by its authorized servicemen. Such parts,
however, can be purchased by radio amateurs or
engineers through the regular commercial channels.
Brief descriptions and net prices of those items are
shown on page 15.

I-F Alignment

Both the primary and the secondary circuits of
the two coupling transformers for the i-f stage are
tuned. Thus, four trimmers may require adjustment
to the nominal intermediate frequency—460 kilo-
cycles. To effect these adjustments, refer to Figure 6
and proceed as follows:

1. Connect a modulated oscillator so that its out-
put is impressed between the grid of the first detector
and ground.

2. Connect an output indicator across the voice
coil of the loudspeaker or an output meter across the
secondary of the output transformer with the loud-
speaker voice coil open-circuited.

3. Remove the antenna lead-in connection from
the rear (ANT-GND) terminal board. Apply power
to receiver, turn volume and sensitivity controls fully
clockwise (for maximum output) and set tuning con-
trol to any pointin band A where no signal is received.

4. Place the oscillator in operation at 460 kilo-
cycles and adjust its output control to a position just
sufficient to actuate the output meter or indicator.

5. Adjust each of the four trimmer capacitors in
turn for maximum output, reducing the input from
the oscillator in order to maintain a suitable reading
at all times. It will be advisable to go over these ad-
justments again to make certain that each circuit is
exactly peaked rather than merely approximately
correct. When an i-f alignment has been made, always
follow with the r-f adjustments, as an interlocking
effect is usually incurred.

11

R-F Alignment

The r-f amplifier, oscillator and first detector
stages include a total of four trimmers in band A
and totals of three trimmers each in bands B and C.
These bands should be aligned individually and in
alphabetical sequence. Care must be used to avoid
disturbing the adjustments of trimmers not involved
in the band under test. Nominal line-up frequencies
for band A are 600 and 1720 kiloeycles, while bands
B and C are aligned at 5160 and 18000 kilocycles,
respectively. For these adjustments, refer to Figure 6
and proceed as follows:

1. Check setting of dial pointer and adjust if nec-
essary. With tuning capacitor plates fully meshed,
one end of the pointer should point exactly toward

Figure 7—Locations of R-F Coils

the horizontal line at the low-frequency end of band
A while the other end should pomnt to within 1/64-
inch of the horizontal line at the high-frequency end
of that band.

2. Connect a modulated oscillator to the antenna
(ANT) and ground (GND) terminals of the receiver.

3. Connect an output indicator across the voice
coil of the loudspeaker or an output meter across the
secondary of the output transformer with the loud-
speaker voice coil open-circuited.

4. Apply power to receiver and turn volume and
sensitivity controls fully clockwise (for maximum
output).

5. Set range switch at “A™:

(a) Adjust oscillator series capacitor (accessible from rear

of case) to approximately the center of its range,

(b) Place test oscillator in operation at 1720 kiloeycles,
set dial pointer at 1720 kiIﬂ-ﬂyulEE and adjust the three
trimmers designated by the letter **A” (Figure 6) for
maximum output.




(€)

(d)

Shift test oscillator frequency to 600 kil es and
tune receiver to this signal irrespective of actual
dial reading, then adjust the oscillator series trimmer
(accessible through opening in rear of case) for maxi-
mum output while rocking the tuning capacitor.
Re-adjust at 1720 kilocycles as described in (b).

6. Set range switch at “B”’:

(a)

(b)

(e)

(d)

(e)

Tighten the r-f amplifier and first detector trimmers
to afford approximately three-quarters of their max-
imum capacitance—that is, screwed inward three-
quarters of the total travel.

Shift test oscillator freque to 5160 kilocycles, set
dial pointer at 5160 kilocycles and adjust oscillator
trimmer for maximum output. Set the trimmer at the
first peak obtained while increasing the capacitance
from “minimum” position.

Check for the image signal at approximately 4240
kilocyeles on dial (increasing the test oscillator ocutput
if necessary) in order to make certain that theoscillator
trimmer is adjusted correctly in accordance with
paragraph (b).

Reset dial to 5160 kilocycles and reduce the capaci-
tance of the first detector trimmer until gignal disap-
pears. (At this setting, the detector is tuned to the
same frequency as the oseillator and the RCA-6A7
tube is blocked.) Now, increase the trimmer capaci-
tance while rocking the tuning capacitor until maxi-
mum output is attained.

Adjust the r-f amplifier trimmer for maximum output.
It is not necessary to rock the tuning capacitor during
this adjustment.

7. Set range switch at *“C”:

(a) Follow the same procedure as for band B (6) except
use a test frequency of 18000 kilocycles and check for
the image signal at 17,080 kilocycles.

During these adjustments, always leave the sensi-
tivity and volume controls of the receiver at “‘maxi-
mum.” To maintain a suitable output, reduce the
test-oscillator input as necessary. In the high-
frequency bands, it may be found necessary to dis-
connect the test oscillator and place it at an ap-
preciable distance from the receiver.

Tuning Wand—This tool permits checking the
accuracy of r-f alignment without disturbing any of
the trimmer adjustment screws. It consists of a
bakelite rod with a brass cylinder at one end and iron
laminations at the other end. An opening is provided
in the top surface of each shield in the r-f assembly
(see Figure 7) for inserting the wand. Obviously, the
inductance of any coil will be lowered when the brass
end is inserted and will be raised upon insertion of
the iron end. The trimmer setting is correct when the
output at alignment encies is decreased alike
by each end of the wand. If either end causes an
increase in output, it is evident that the associated
trimmer requires adjustment.

e



REPLACEMENT PARTS

ook DESCRIPTION oo Bl DESCRIPTION L
RECEIVER ASSEMBLIES 3997 Rmﬁs tor—4000 ohmsf—-—SCarhnn type—X watt $1.00
4427 | Bracket—Volume control or tone control sy b SRR T T :
mounting braeket...............000ha.s $0.18 | 3114 Reaiatur——-Eﬁ'l},ﬂIliﬂ nthm—kCarbunE type—}4 3
16, R18)— L AT D .
4244 | Cap—Contact cap—Package of 5.......... 20 watL L rd Sl
] : 3 . 3602 | Resistor—60,000 ohms—Carbon type—1}{
3861 | Ca &L}Iﬁa}f-—ﬁd}ﬂﬂt&]ﬂa trimmer capacitor | . o watt (R5)—Package of 5....c0oeunernzn. 1.00
B s e L S S e : 5116 | Bt 00000 28 Sl
4442 | Capacitor—50 mmfd. (C47). ... ........... 22 wl:tt (R1, R4}-f’a:I;age ofh o sl % 1.00
4662 CﬂPaﬂitﬂr—“ﬂﬂ mmfd. {CEDT} ............... 24 3116 Resistor—200,000 ohms—Carhbon t}"[}ﬁ"—%
. 4811 | Capacitor—340 mmfd. (C21).............. 25 Wade (D)l askage ol 2 s tsnons L
: 6186 | Resistor—500,000 ohms—Carbon type—4
4412 Capamtor—-llﬂﬂ mmid. {Cﬂg) ............. 25 watt (R].T)_Pﬂﬂkﬂge b e T f : 1.00
4515 | Capacitor—1160 mmfd. (C34)............. 22 | 4793 | R eaistor—1.100,000 ohms—Carbon t
4634 | Capacitor—1120 mmfd. (C50)............. 35 Y4 watt (R10)—Package of 5............ 1.00
4523 | C 9400 WEA (CYD) s o i 26 | 6242 | Resistor — 2 megohms — Carbon type — X4
AR (Cx7) watt (R11, R13)—Package of 5. -........ 1.00
4524 | Capacitor—2850 mmfd. (C25)............. 35 u
2240 | Resistor — 30,000 ohms — Carbon type —1
4792 | Capacitor—.015 mfd. (C39)............... 22 WALEATRID) o o e e e e e, b e 2 22
4518 | Capacitor—.05 mfd. (C35)................ 52 | 4721 Reﬁiﬁtﬂr—TaEPEd resistor, one 10,000 ohms,

. 4836 | Capacitor—05 mfd. (C4, C12, C29). .. ..... 30 tRoT B2, b e e
4841 | Capacitor—.1 mfd. (C6, C15, C30, C40)..... 22 | 4521 | Shield—I. F. transformer shield............ 42
4885 | Capacitor—.1 mfd. (C7, C26).............. 28 | 4742 | Shield—Antenna R. F. or oscillator coil shield.[ .40
3597 | Capacitor—.25 mfd. (C38, C45)............ 40 | 3942 Shield—First detector or output Radiotron
4525 Cﬂp&ﬂitﬁl 4.0 mfd. (Cgﬁ) _______________ .70 T e N o e g e e e .18
4'4_23 Capaﬂitﬂ B mfd- (CM} ---------------- 1.“5 T437 Shiﬁll:l—*[. F- am[l]iﬁﬂl' Rad—iﬂmﬂ Ehiﬂ].d ..... -25
7790 Capacitnr—lﬂ mfd. {m) _________________ 1.05 4705 Shield—R. F. nmpliﬂcr Radiotron shield.... 30
4692 | Capacitor pack—Comprising one 0.035 mfd. 3782 | Shield—Second detector Radiotron shield. . . 26

and one 0.005 mfd. capacitors (C41, C42).. 30 | 3529 | Socket—Dial lamp socket. . ............... 32
e 2 us
7589 | Capacitor pack—Comprising two 4. mfd. ca- :
[E’acimra (C16, C46)". mﬂ .............. 1.64 4784 | Socket—4-contact Radiotron socket. . ...... 15
B50 | RS tilsirolyiie. Shphtiice” toonatios 4786 | Socket—6-contact output Radiotron socket. . 15
| St e R i e o T 15 | 4785 | Socket—6-contact Radiotron socket........ A5
4808 | Coil—Antenna coil “Band B (L3,14,C2)...| 192 | 4787 | Socket—7-contact Radiotron socket........ 15
7803 | Coil—Antenna coil "Band A-C” (L1, L2, L5, 4379 | Strip—Antenna terminal engraved “ANT-
F 7 8 (o, 3 MR e ke L e e 1.82 GND" ¢, .. o gy S e L S e 20
4815 | Coil—Detector coil “Band B” (19, 10, C10).| 1.80 | 4684 | Switch—Operating switch (511)............ A5
7805 | Coil—Detector coil “Band A-C” (L7, LS8, 4728 | Switch—Range switch (S1, 52, 83, S4, 55,
LI, B2, €8, €9, C11) ... vviwanivawns 2.15 86, 87, 88,59, 810, 812) . . ciiiniieanoens 4.32
7807 Coil—Oscillator coil *Band A-C” {L13, L14, 4810 Tone control {ng) ................... s . 1.30
.' L17, 118, C19, C24). . e ccvvivoivs v s 1.62 | 4431 | Transformer — First intermediate frequency
4807 | Coil—Oseillator coil “Band B (L15, LIS, o Dansioner (LD, 120, C21, Co8, CA)....| 248
D) e e SR e LA S S I A 1.85 | 4433 | Transformer—Second intermediate ency
. ; transformer (L21, 122, C31, C32, C33,R9).| 2.15
7801 | Condenser—3-gang variable tuning conden-
ger (C5, C13, CI8). ... .. SEeR e N 4.42 9511 | Transformer—Power transformer—105-125
. volts, 50-60 cycles (T1)................. 4.78
4340 | Lamp—Dial lamp—Package of 5........ it 60 9512 | Transformer—Power transformer—105-125
3218 | Resistor—600 ohms—Carbon type—1{ watt volts, 2540 cycles...........oooivinnnn, 6.58
(R2, R6, R8)—Package of 5............. 1.00 | 9513 | Transformer—Power transformer—105-250
4834 | Resistor—1100 ohms—Carbon type—1£ watt ki e ke D RS R 5
(R3, R7)—Packageof 5................. 1.00 | 4809 | Volumecontrol (RI12).........c0ovvirunnnn. 1.45
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. REPLACEMENT PARTS (Continued)

Stock

DESCRIPTION

List

Stock
No.

DESCRIPTION

Li_ﬂ.

No. Price Price
DRIVE ASSEMBLIES 3381 | Resistor—10,000 ohms—Carbon type—}4
4362 | Arm—Band indicator operating arm. ....... $0.28 . PRSI S Rekpge obwi = ot e L
10194 | Ball—Steel bhall for variable condenser drive PAk R?:::E Egg:nﬂgﬂ,uﬂ?;}:%fclﬁgn ?[[5_ ; % 1.00
assembly—Package of 20................ 25
4422 | Clutch—Tuning condenser drive clutch as- 69551l d—Onallsvs Badiotron saeiclv. ..ol g
sembly—Comprising drive shaft, balls, 7485 | Socket—6-contact Radiotron socket. .. ..... 40
ring, spring and washers assembled....... .28
4724 | Dial—Station selector dial,................ 40 REPRODUCER ASSEMBLY
7799 Drive—Yariable l_uniug condenser drive as- 4448 Board—Terminal board HSSE:III]J].F'. ......... .25
i e s e e R .5 9531 | Coil —Field coil, magnet and cone support
4364 | Gear—Spring gear assembly complete with 57 SRR e | R N IR e 2.75
= hub pinion, gear cover and spring........ 96 9492 | Cone—Reproducer cone (L23)—Packageof5.| 3.70
r Tolss = indi = 1 A2
3 ‘ﬁ ndicator—Band indicator—Celluloid. . .. ... 9514 | Reprodu T e E e 6.00
452 ! % $ i i e : .18
= Pointer —Stationselector main pi)mter ; Large 4505 | Trausformer—Qutpnt transformer (T2) ... 1.55
=2 | Pojnter—Station selector vernier pomter— | . | 4447 | Shiold—Terminal board shield. ... ...... 18
3993 | Screw—No. 6-32-5¢"’ square head set serew
for variable condenser drive assembly— MISCELLANEOUS ASSEMBLY
Package of 10...........enhiianannn, 42 4757 | Bezel—Stationeselector dial (escutcheon) bezel . 82
4377 | Spring — Band indicator and arm tension . .
sprng—Package of 5. . . ..... r ________ o5 | 6614 | Glass—Station selector dial glass. .. .....5. 30
P SR T e assembly . . 35 | 4823 | Knob—Station selector knob—Package of 5. . 75
T . 4132 | Knob—Volume control, tone control, sensi-
4378 SLuPcI—I;Bam;flgdmntnr operating arm stud— oe tivity  contfol} A Gwirchs ranige
e degine KR R R \ switch or AVC switch knob—Package ot 5. .55
6 - 6615 | Ring—Dial glass retaining ring—Package of 5. .34
ILLAT SSEMBLIES
5 B e 4613 | Screw — Number 8-32-74;"" headless set
2747 | Cap—Contact cap—Package of 5........... .50 screw for knobs—Package of 10.......... 25
3640 | Capacitor—.05 mfd. (C54)................. 25 | 4726 | Rheostat—Sensitivity control rheostat (R25,
........................ AT e e 1.
3794 | Capacitor—100 mmfd. (C57).............. 30 il & (71 : i
: —Phone jack (J1).....covvcvenne.nn.. :
4524 | Capacitor—2850 mmfd. (G56) .. ovivaivsss o S B ;““k 2 sm“ :_; ( )h ol i
itch— I ) ) e ;
4755 | Coil—Beat coil—Oscillator assembly—Com- gio8 WAChS- Standby ewite (515) 20
plete (R27, C51, €52, C53, L25).......... 7.28 | 4727 | Switch—AVC control switeh (S14)......... 1.44
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RCA Tools and Accessories

For Use With All Radio Rececivers

RCA "Double-Doublet’’ Antenna

The Essencial Parcs Kit of the famous RCA World-Wide

Antenna System makes it possible for you to experiment with
the RCA ‘‘double-doublet’ system to obtain the highest
efficiency for your receiver and location. Instrucrion sheer
included explains antenna lengths for wvarious frequencies.

Stock No. 9550
Net Price to Amateurs $2.85 (FOB Camden, N. J.)

Tuning Wand

Net Price $1.10

Stock No. 6679

The Stock No. 6679 Tuning Wand is a special alignment
tool which makes possible the checking of alignment in all-
wave receivers without disturbing the adjustment of che
trimmer capacitors. The tool consists of a bakelite rod having
a brass cylinder at one end and a special finely divided iron
core at the other end. Inserting the brass cylinder into a coil
lowers its inductance, while inserting the iron increases the
inductance. From chis it is evident that before adjusting
crimmers, the adjustment may be checked by inserting each end
of the wand into the coil. Proper adjustment is evidenced by
a reduction in output with either end of the wand inserted into
the coil. The wand is 7'’ long and " diameter.

Alignment Tool

i

Stock No. 4160

The Stock No, 4160 Alignment Tool is a bakelite shaftc
combination screwdriver and socket wrench. The metal screw-
driver bic is so shaped thac the increase in capacity caused by
its couching a ctrimmer screw is offset by the reduction in in-
ductance caused by its shape. This is very important when
making adjustments on all-wave receivers where the screw-
driver must be inserced chrough the end of the coil. The sockert
end fits the main tuning capacitor trimmer adjustment screws
used on numerous RCA Victor Receivers. The bakelite shaft
is 7/32"" diameter, which gives entrance to 3£" holes, used on
older model Radiola Receivers. The overall length is614”.

Net Price $0.60

g

TMV-97-B ;
Stock No. 9050 Net Price $29.50

The Stock No. 9050 Full range Oscillator is a modulated
R. F. Oscillator designed for servicing receivers of all cypes and
manufacture, It covers the frequency range from 90 K. C. to
25,000 K. C. continuously with a direct reading scale (£3%).
The output is controlled by means of an attenuaror and is
modulated 50% at 400 cycles. Weight complete with batceries,
5 pounds. Size, 814" x 93{"" x 414”. Complete individual
calibration, $5.00 additional.

Oscillator Adapter

Stock No. 4316 Net Price $0.45
The Stock No. 4316 Oscillator Adaprer is a desirable
accessory for use with the TMV-97-B Test Oscillator. The
adapter is for inserting in the modulator tube socker when
operation without modulation is desired.

RCA Output Indicator

The Stock No. 4317 Outrpur
Indicacor is a neon lamp visual out-
put indicator designed for use in
conjunction with the Stock No.
9050 Test Oscillator. The indicator
is very sensitive to changes of volume
and frequency. Under ordinary
conditions of operation, it cannot be
burnt out. The instcrument consists
of a rtapped transformer (giving
three impedance inputs), a potenti-
ometer and 2 neon lamp. Three bind-
ing posts and an atcractive bakelite
case complete che instrument. Size,

TMV-121-A 274" x 534" x E}ﬁ” (overall).
Stock No. 4317 Net Price $4.00
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