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GENERAL PURPOSE COMMUNICATIONS RECEIVER
MODEL AR-88

TECHNICAL SUMMARY ’

Electrical Characteristics

Frequency Range—total 6 bands. ... ..o ittt ittt etiiiiiiionnenn., 535 to 32,000 kc
3 E o Ve N OO 535 to 1,600 ko
Band 2. e e e et ey ... 1,570 t0 4550 ke
Band 3. i e e e e et 4,450 to 12,150 kc
Band 4. o e e it ae e e et e 11,900 to 16,600 kc
Band 5.t e e et et e e, 16,100 to 22,770 ke
Band 6. . e e et ia i tea e, 22,000 to 32,0C0 ke

Maximum Undistorted Output—approximate—2.5 watts

Power Supply Requirements

Line Rating............. ... ... 100-117, 117-135, 135-165, 190-230, 2006-260 volts, 50/60 cycles.
or Batteries . ... ... . e 6 volt “A™ battery and 250 to 300 volt “B” battery.
or Vibrator Power Supply Unit..........oooiiaant, MI-8319.
Tube Complement
#» R-Fand I'F Amplifiers. . oottt ittt ittt iieannanananenn 5 RCA-6SG7
18t DeteCtor {COMVEIIEI Y o\ vt e et ettt et taneeasecnecanesenaatonscaraenansonens 1 RCA-6SAT 9%°
2 Oscillator ...t e e e e e eertereeeaaana . 1 RCA-6}5
2nd DeteCtOr. oottt i e it e ae et e e, i RCA-GHS
Noise Limiter .. .o i it ittt e ans e e e ciianasanannanns P 1 RCA-sHS
AF Amplifier............ .. oi... b et e ettt 1 RCA-6S17 -
% Power Amplfier. .o i e i e e a e 1 RCA-6KEGT
Beat Frequency Oscillator. . oottt i it e ettt e 1 RCA6J5-
o -7 7 - .. LRCASYAGT -
S Voltage Regulator ... .. o i i et ittt et aaan { RCA-VR-158

#Qutput Impedance—2.5 ohms and 600 ohms.

Mechanical Specifications
Overall Dimensions . vov et in i iiierreennnnans. 19V4 inches wide x 11 iaches high x 1504 inches deep
*Receivers with Serial Wos. below 003000 do not have the 600 ohm output.

TABLE 1—PERFORMAMNCE DATA .

(Approximate Values — Taken on Samgple Receiver)

- Sensitivity ; | Antenna Inputin | Aatenna Inputin i
Band in Microvolts | Microvalts for 6 DB | Microvolts for 20 DB image .
No. Megacycles for 0.5 wati | Signal-Noise Ratio Signai-Noise Ratio i Ratio {
1 6 5 9 4.6 _ Greater than |
» 1,000,000 !
1.0 9 1.4 8.0 X
5 L5 1.0 2.2 12.0 1,00C,000
2 i 1.7 6 1.0 5.0 | 240,000 |
3.0 K} 935 - 4.8 . ;
4.3 R0 9 4.5 14,500 !
3 4.6 8 : 1.3 8.0 60,000
8.0 .8 1.2 6.8 -
11.5 7 1.1 6.0 2,000
4 12.1 1.2 1.3 6.6 4,600
16.4 ) 3.2 AU ! 1,506
5 16.4 1.3 13 7.0 | 1,000
225 8 14 1 8.0 400
6 225 2.5 L5 i 8.0 4G40
28.0 12 1.3 ; 7.0 ! 209 |
IF rejection at 600 kc :s 109,000, ,:* ‘,

= N 4 wi



GENERAL PURPOSE -
- COMMUNICATIONS RECEIVER

. I
INTRODUCTION

In the design of a high frequency radio receiver, used, resonating well below the band with a 200 mmf
there are four important qualities for consideration: antenna. .
1. Usable sensitivity. The second quality of a receiver, selectivity, is nec-
2. Selectivity. essarily a compromise with fidelity of the reproduced
3. Frequency Stability. signal. This receiver is designed to have five degrees
4. Reliability. oo of selectivity, three of which include a crystal filter.
To secure good frequency stability, rugged con-
The sensitivity of this receiver is limited only by struction of parts and wiring in the high frequency
the tube noise onginating in the first tube and its asso- heterodyne oscillator circuit has been included in the
ciated circuits. A large -part-of this noise is due to design. This, together with voltage stabilization of
“shot™ effect and thermal agitation in the first tuned the oscillater plate supply, temperature compensation,
circuit. A signal, to be readable, must produce a volt- and proper oscillator excitation, provides a high de-
age on the grid, of the same or greater order of mag- gree of stability.
nitude than this inherent noise voltage. Therefore, an e . .
efficient coupling system between the antenna and the Reliability depends to a large extent on the quality
first R-F tube of the receiver is of great importance. of material and workmanship. Throughout the AR-8%
This has been the subject of considerable develop- Receiver the best material obtainabie is used for each
ment, and the system used on this receiver gives opti- particular purpose and all workmanship is of the best.
mum coupling with antenna or transmission line im- The following instructions should be studied before
pedances of 200 chms, over the entire frequency the installation or operation of this equipment is at-
range of the receiver, except on the broadcast band. tempted, in order that optimum performance may be
On the broadcast band, a low frequency primary is obtained.

I
EQUIPMENT

The equipment furnished consists of the Receiver Additional equipment required includes headphones
Chassis Assembly, including control panel and or loudspeakers, an antenna system, and an AC source
tubes and cabinet for complete enclosure for table of power, batteries, or Vibrator Power Supply Unit
mounting. MI-8319.

il
DESCRIPTION

This receiver covers short wave, standard broad- Antenna trimmer for circuit alignment.
cast, and CW service; its principal use is for short Crystal filter for ultra-sharp selectivity when re-
wave communications. It is designed to withstand quired.
severe climatic and line voltage variations without ap- Tuning meter for indicating relative strength of
preciable impairment of performance. incoming signals.

Exceptionally good oscillator stability through

Its features ipclude: trormal variations in line voltage.

Mechanical Band Spread with Single Control for Four-gang Condenser giving high image ratio on
v ease of tuning a previously logged station. all bands.

Automatic Noise Limuter which automatically Twelve Tuned I'F Circuits giving a very high
limjts interference to a percentage of modula- degree of selectivity.

" tion determined by the Noise Limiter Control. Temperature compensated oscillator circuits on

Noise Limitzr Control for setting Noise Limiter - all bands. .
to operate at any desired percent modulation. Ceramic Insulation throughout on gang conden-

Noise Limiter Switch for switching Noise Lim- ser, sockets, range switch, and selectivity
iter on or off. switch.

Continuously variable High Frequency Tone Tuning Lock for service under extreme condi-

Control. tions of vibration.






Intermediate Frequency Crystal Filter — The first
detector plate circuit is tuned to the intermediate fre-
quency and a balanced link circuit is used to couple
the first detector plate and first I'F grid circuits. A
455 ke crystal is connected in one arm of the link cir-
cuit and a neutralizing capacitor is connected in the
other. The impedances of the coils in the link circuit
are designed so that the crystal selectivity character-
istic is not impractically sharp. The band width at two
umes resonant input may be adjusted to 400 cycles,
1,500 cycles, or 3,000 cycles. For this adjustment see
“QOperation.”

Intermediate Frequency Amplifier — Three stages
of I'F amplification are used; RCA-65G7 tubes are
used in all stages and an RCA-6H6 tube is used for
AVC and second detector. The first I-F Transformer
has its primary and secondary tuned, and is coupled
through the crystal filter link. The second and third
I'F Transformers are composed of four tuned circuits
each. These circuits are varied in coupling by the
selectivity switch. The fourth I'F Transformer has
two tuned circuits.

The third I'F stage is not connected to the AVC
nor to the manual volume control so that a good AVC
characteristic with little overload distortion is ob-
tained. This also permits the CW oscillator to be
coupled to the grid circuit of this stage, giving a com-
paratively high detector excitation voltage with small
electrical coupling to the oscillator circuit.

Second Heterodyne Oscillator — The second het-
erodyne (CW) oscillator is a triode RCA-6]5 tube
which is electrostatically coupled to the final I-F stage.
A panel control is provided by means of which the
frequency of the heterodyne oscillator and resultant
audio beat note may be varied.

Particular care has been taken in the design of the
circuit constants to minimize oscillator harmonics.

Automatic Volume Control — The AVC voltage is
obtained from the second detector, an RCA-6H6 tube.
A variable delay is obtained depending on the setting
of the R-F gain control.

The second heterodyne (CW) oscillator excitation
voltage is just lower than the AVC diode bias voltage

so that it does not decrease the sensitivity of the
receiver.

Manual Volume Control — Two manual volume
controls are provided; an audio gain contrcl which is
employed when the AVC is in use, to obtain the de-
sired output level, and an R-F gain control.

Noise Limiter — The noise limiter circuit utilizes
an RCA-6H6 tube and limits the noise interference to
100% modulation and to continuously lower percent-
ages down to any modulation whatsoever, determined
by the setting of the noise limiter control.

A noise limiter switch in conjunction with AVC
provides for use of the noise limiter on CW or on
modulated reception when interferefice is present.

*Qutput Tube — The RCA 6K6GT output tube is
resistance coupled from the A-F amplifier, an RCA-
6S5]7 tube, and operates into an output transformer
which has taps for matching into a 2.5 or 600 ohm
load. Terminals are provided on the rear apron for
each of these load impedances. The output from the
2.5 ohm tap is fed directly to the 2.5 chm output ter-
minal, while the output from the 600 ohm tap is fed
to the 600 chm output terminal through a two-position
jack mounted on the pariel. With the phone plug in-
serted into the jack in the first position, the phones
are in parallel with the 600 chm output and both are
on. With the plug pushed in to the second position,
the 600 ohm output is cut off from the rear terminals.

Power Pack — The power pack mounted on the
receiver chassis consists of a power transformer, rec
tifier tube RCA-5¥3GT, and filter. A tap switch is
provided ‘on the rear apron for changing the power
transformer voltage tap. (See Figures 3 and 6.) The
voltage for which the switch is set may be read di-
rectly on the switch. The instrument may also be
operated from 6V. “A" and 250 to 300 V. “B" bat-
teries, or Vibrator Power Supply Unit MI-8319.

Shielding — Interstage shielding is provided to in-
sure stability under all operating conditions and to
minimize oscillator radiation. Complete external
shielding prevents coupling to any portion of the cir-
cuit except through the antenna circuit.

PERFORMANCE

The performance data under technical summary
and the data for the various curves, are approximate
values takén on a sample receiver. Variations in these
values are to be expected because of practical manu-
facturing tolerances. The data were taken with an

artificial antenna of 200 mmf. capacity for band 1
and 200 ohms resistance for bands 2 to 6 inclusive.
The output was measured across a resistance of 2.5
ohms connected in place of the speaker voice coil.
The selectivity switch was placed in position 2.

.

* On AR-88 receivers with serial numbers below 003000, the 600 ohm output 1= not provided. The speaker terminals on the
7ear are for 2.5 ohm load, and a 20 ohm tap is provided for phones With the headphnne plug inserted into the jack in the
fist position, the phones are in parallel with the 2.5 ohm speaker termmais and both are on. With the piug pushed 1a to the
fezond position, the speaker terminals are cut off and the phones are connected to the 20 ohm winding. This winding gives

whaent output for phones up 10 2000 ohms impedance.
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INSTALLATION

Power Supply — The power supply circuit is in-
tegral with the receiver. Determine line voltage and
frequency and check with the rating of the receiver.
The power transformer primary may be connected
for any one of five voltagc ranges by means of a tap
switch. This switch is located in the rear apron of the
receiver, and the voltage for which it is set may be
read directly on the switch.

For Battery or other Supply Operation — For con-
nections see Schematic Diagram Figure 11. It is only
necessary to remove the plug from the socket on the
rear of the receiver, and connect the batteries to the
proper terminals as indicated by the schematic dia-
gram. A battery cable terminating in an octal male
plug is necessary for this purpose. A vibrator power
supply MI-8319 is available which will operate the
receiver directly from a 6 volt storage battery. For
information on this power unit see Section XI.

Tubes — Inspect the chassis before applying power
to see that all tubes are firmly seated in their respec-
tive sockets.

Antenna — The input, impedance at the antenna
terminals is designed to match a 200 chm transmis-

K

Vil

sion line except on the broadcast band where a lov:
frequency primary is used.

For general use it is recommended that a straigh:
wire antenna between 25 and 50 feet long be used.

Speaker — Terminals for connection of a icud-
speaker are indicated in Figures 3 and 6. The curpu:
trarisformer is designed to match a speaker having
2.25 ohms impedance.

Headphones — A jack is provided on the left o]
the front panel for plugging 1n a pair of headphones.
There are two positions of the plug.

1. Half way in—for reception on both speaker
and phones.
2. Fully in—for phone reception only.
See “CIRCUIT ARRANGEMENT"
Tube.” -

Mounting — The instrument may be placed on a
table or mounted on a rack. For rack mounting looser
the panel mounting screws and remove the front
panel and chassis complete from the cabinet. The:
mount on rack by means of the slots at the sides of
the panel.

“Qutput

OPERATION

Figure 4 illustrates the three dials and eleven control knobs.

TUNING

VERNIER

TUNING METER

—
L
b AW Ry guhd
2 « ANT. BFO <
+ {7 TRANS., RECMOD. 3 4 MANNL, _AVC.NL.
OFF ¢ @ eREC.CW. * .t MAN S o S AV.C.
- 2 3 4:%
ie 8
POWER TRAMNS. Q RANGE RF.GAIN  AUDIOGAIN SELECTIVITY NOISE LIMITER
RECEIVE  pnonzs AND AV.C.
R-879C

Figure 4-—Diagram of Front Perel
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DIALS

The Main Tuning Dial is on the left and consists
of a disc with seven scales, one for each of the six
bands and a log scale. The Standard Broadcast Band
is calibrated in kilocycles and the other five bands in

megacycles.
The Vernier Tuning Dial is in the center and has

a scale with arbitrary calibrations for exact tuning
and log records of particular communication stations.

It is used in conjunction with the log scale on the
main tuning dial to give additional figures for logging.

The Tuning Meter is on the right and is calibrated
in DB’s above one microvolt. The meter is used as a

.tuning meter to indicate accuracy of tuning, and also

gives an indication of the strength of the signal being
received.

'CONTROLS

Power-Transmit-Receive Switch — This is a four-
position switch. Starting from fully counterclockwise
these positions are:

1. Power off.

2. Transmit position which gives energized tube
filaments, open plate circuits, and shorted ter-
minals for transmitter relay on the speaker
terminal board on the back of the chassis.
Connect relay to these two terminals for
transmitter operation. See Figure 3.

3. Normal reception.

4. CW reception — Beat frequency oscillator
switched on. ’

Selectivity Switch — This is a five-position switch
and the band widths and control of selectivity are
illustrated in the curves of Figure 12. The five posi-
tions are:

1. IF band width for High Fidelity, modulated
reception.

2. IF band width for normal modulated recep-
tion. )

3. Crystal Filter in—for CW telegraph or sharp
modulated signal reception.

4. Crystal Filter in — for sharper CW telegraph
reception.

5. Crystal Filter in — for sharpest CW telegraph
reception.

It will be noticed that when tuning-in 2 modulated
signal with the crystal in, the speaker volume is greater
on either side of the point which gives the maximum
tuning meter ingdication. The reason for this is that
the carrier voltage controls the gain of the receiver
by means of thg AVC circuir, and 1if the carrier fre-
quency 1z detuded slightly from resorance, the gain
of the receiver increases, so that part of the side band
frequencies are amplified very much more than they
are when the carrier 1s tuned to exact resonance. This
1s characteristic and normal for receivers with this
deeree of selectivity which are provided with AVC.
Care sheuld be taken t~ tune the receiver for a maxi-
mum meter indication, The background noisz and ad-

pcent channel interference will thus be materially
reduced.

Noise Limiter-AYC Switch — This is a four-posi-
tion switch and starting from the fully counterclock-
wise position these are:

1. AVC and NL out — Manual gain only — for
CW -— no interference.

2. NL on, AVC out — Manual gain — for CW
with interference.

3. NL ard AVC on— for Modulated Reception
with interference. )

4. AVC on, NL out — for Modulated Reception

— no interference.

R-F Gain Control — This continuously wvariable
sensitivity control is for use in conjunction with the
audio gain {Volume) control for all manual gain op-
eration. With AVC on, it should as a rule be set to
its fully clockwise position or may be turned to elimi-
nate interference.

Fxperience with the operation of this control will
add to the values obtainable.from the receiver.

Noise Limiter Control — This contrcl sets the in-
strument for operation at the required percentage
value of Noise Limitation. The fully clockwise posi-
tion limits the noise interference to 100% modulation.
As the knob is turned counterclockwise, the noise in-
terference is limited to continuously lower percentages
of modulation so that in the fuily counterclockwise
position the Noise Limiter is operative on any modu-
lation whatsoever. Normally, the fully clockwise posi-
tion will be used, but under extreme condition: of
interference a balance point should be found for
maximum intelligibility of signal with best modula-
tion and least noise.

Tone Control — This is a continuously variable
control for reducing HF response. In the fully clock-
wise position the full tone is obtained and as turned
counterclockwise, high tones arc lessened. £et it to
sutt the particular tonal conditions for the signal being
received.

Beat Frequency Oscillator *Control — This control
is normally used for CW code signals. It gives the re-
quired audio pitch after tuning, and usually should
be set shghtly off centrai position for the desired beat
frequency.




TUNING

For functions of controls see the foregoing para-
graphs.

1. Turn receiver on and set the Power-Transmit-
Receive Switch for the required type of
operation.

2. Set Range Switch for band required.

3. Set Antenna Trimmer for maximum back-
ground noise.

4. Set Selectivity Switch for the required oper-
ating conditions — See Selectivity Curves —
Figure 12.

5. Set Noise Limiter—AVC Switch for the re-
quired operating conditions.

Set R-F Gain Control fully clockwise.
Set Audio Gain Control about halfway.

Tune in the station.

© ® N oo

Reset Audio Gain Control to give desired
volume.

This receiver should maintain its correct factory ad-
justments over a reasonably long period of time.
Causes of trouble and the probable sequence of their
development are outlined in the following paragraphs:

1.

Vacuum Tubes — A noticeable decrease in the
sensitivity of the receiver usually indicates worn
out vacuum tubes. If the sensitivity is low, re-
move and check the tubes in a reliable tube
tester or substitute new tubes one at a time.
See Technical Summary, and Schematic Dia-
gram Figure 11. Tube socket voltages are given
in Table 2.

Range Switch — A switch may operate defec-
tively on certain positions after long periods of
inoperation. Usually rotating the switch back
and forth several times will clean the contacts
and operation will become, normal.

* A bad range-switch confact is llkely to cause a
change in the sensitivity of the receiver, or the

equency of a recerved signal, as the switch is
moved back and forth shightly in a certain fre-
quency band position. A further check is to
turn the switch off and on at one particular fre-
quency band several times and note the ap-
parent sensitivity of the recetver each time the
switch comes into position. The sensitivity
should be the same each time and may be ade-
quately judged for this test by listening to the
receiver background noise.

Automatic Volume Control and Tuning Meter
-—The AVC voltage is obtained from the second

viil
MAINTENANCE

10

10.

11.
12.

Reset Selectivity and Sensitivity (R-F Gainj
Controls and Noise Limiter Control in ac
cordance with requirements due tc inter
ference, station transmission, and other con
ditions.

Set Tone Contro] for preferred tone.

On CW operation set Power-Transmit-Re
ceive Switch to “Rec. CW™ (position 4) anc
set BFO Control to give desired pitch.

If the receiver is subject to vibration, the tun
ing may be locked by turning clockwise the
knurled screw directly beneath the tuming
knob. Turning the screw moderately tight
will lock the tuning.

Diversity Reception — Connect together the ter
minals marked “diversity,” Figure 3, on two or thre:
of these receivers, and equip each receiver with a

separate antenna. The

“diversity” terminal is ccn-

nected inside the receiver to the AVC circuits. Tune
as explained.

detector. It controls the first and second R-F
and first and second I-F tubes. The tuning metar
is connected in the cathode circuit of the st I-F
tube and thus records changes in cathode cur
rent caused by changes of AVC voltage appli.d
to the grid. The tuning meter should norma:i~
give a low scale reading when no signal 1s being
received. To adjust this meter, tune the receiver
to a point free of signals, turn the sensitivii:
control to maximum, switch in AVC, swizch
crystal “Out,” have antenna trimmer turned
off resonance, and then adjust the potentiometar
R21 at the back of the receiver, as shown in
Figure 3, until the meter pointer just coincide:
with the mark at the low end of the scale. Tne
meter will usually rise slightly when the antenna
trimmer is tuned to resonance.

Circuit Alignment

Alignment Tools — Specia! tools for align
ment of R-F and I-F circuits are provided. Thev
are mounted in fuse clips on either side of the
gang condenser cover, and are available afte:
removing the large R- F unit cover. The sl’\c“u
one of the two is for adjustment of all RF a..-
L'F coils, and the longer one is for ad!u\«u.u-t‘
of the plunder type trimmers. One end of tha
tool is for turning the lock nut on the trimm:e:
and the other end has a br}On for engaging 7
the hole in the end of the plungers. After <
justment, the lock nut should be secarely tigh-
ened. .
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Figure 5—Diagram of Top of Chassis
I-F Alignment — The intermedizte frequency is 455 by means of a sweep oscillator and cathode ray oscilio-
kc. The most satisfactory method of I'F alignment is graph. Follow the sequence as given below.
Oscillograph Connections .......covveiiieinenaianen., Vertical “HI” to Termina! C on last I-F Transformer
{L47, L48), Vertical "LO” to chassis
Dummy ADtenna......eovivreiienincsanrsenaanscreennnns Insert in series with generator ouiput, 0.01 mfd.
Connection of Generator Qutput Lead. ... oottt iareeraeiiiinaanan See chart below
Connection of Generator Ground Lead. ... ..coviiiniiiiiiiiiiii it FERETREY To chassis
Position of Power-Transmit-Receive Switch. .o ooivuii it i niieeaenannes Position 5 (Rec. Mod.)
“ Position of R-F Gain Control. ... .vuuteroneinersiniataanionasaeennannacasssanesonas Fully clockwise
Position of Selectivity SWitch. ..ot vttt i i it i e i a et et et Position 2
Position of Noise Limiter and AVC Switch. .. .. . i i Position 4 {AVC)

LOCATION OF PARTS AND ALIGNMENT ADJUSTMENTS ON CHASSIS

Steps Generator Connections Trimmer Adjustments (See Fig. 5} Trimmer Function
1 6SG7 — 3rd I'F Grid 147,148 4th I'F Transformer
2 65G7 — 2nd I'F Grid 141, 1.42,143, 144 3rd I.F Transformer
3 6SG7 — ist I'F Grid L35, L36, 137,138 2nd I'F Transformer
4 6SA7 — 1st Det. Grid 132, L33 1st I'F Transformer
* A
Before performing step 4 above, set crystal phasing over-coupled. It is well in going through the zlifnment
control C-75 at approximately one ffth of its maxi- steps outhned above to check the I'F curves on the
mum capacity. This is approximately its final setting oscillograph screen with switch in Position ! to see
and changing it appreciably will shghtly detune the that the curves expand symmetrically.

first I transformer. Adjustment of Crystal Phasing Control ~- This ad-

With Szlectivity Switch 1n Position 2 the I-F band justment is best made by means of 2 signal generator
width is normal without over-coupling in the trans- and a high resistance sensitive DT wnltmeter such as
formers. With Selectivity Ewitch in Position 1, the the RCA Junior Voitohmyst, Place e!echvxty Switch

cond and third I-F Transtormers are expanded and in Puosition 3. Connect the generator to the grid of the

11



6SA7 first det., and the Voltmeter to Terminal C on The above threc adjustments are very cmtica' |
last I-F transformer (L47, L48). Tune the generator must be made carefully to obtain symmetrical ¢ -
to about 7 k.c. off I-F resonance and adjust the crystal

phasing control C75 for minimum response. Adjustment of Wave Trap — A wave trap is ¢

nected across the broadcast band antenna primar,
. L increase the rejection of I'F signal frequencies W
Adjustment of Crystal Load Circuit —Make con- the range switch on Position 1, apply a modulateg :
nections as for the preceding adjustment. signal to the antenna and ground terminals. A¢:.
the wave trap trimmer L57 (See Fig. 2) for minim
output. The wave trap should be adjusted before -
final R-F alignment on No. 1 band, or the anter
coil alignment may be affected.

(a) Place Selectivity switch in Position 3. Rock the
signal generator frequency back and forth
across the I-F resonant frequency and adjust
the crystal load circuit trimmer E27 for sym-
metrical round-top curve. L3y R-F Alignment — A signal generator covering

(b) Place the Selectivity switch in Position 4. Rock range from 535 k.c. to 32 megacycles, and an out-

the signal generator frequency and adjust trim- voltmeter, are required. It is desirable to connee:
mer C81 for symmetrical curve speaker across the output terminals. The output v °

-meter should then be connected across the spesl

(c) Place the Selectivity switch in Position 5. Ad- voice coil. The output impedance is 2.25 ohms }
just trimmer C80 rocking the signal generator move the cover from over the R-F unit by loosen:
as for (a) and (b) above. the four knurled screws and lifting off.

Output Meter Connections. .« vuvvtntiianeee s etaiiiiiiiinteineaaneennaas Across speaker voice
DUMMY ANTENMA . & o e vttt vt ae e et aaasetvas s e s et anaeeeaeaansnaasananesaneeess See chart be!
Generator Modulation. .. ...ttt i e e e 30% at 400 ¢y,
Position of Tone Control. ... ..ttt ittt i et ettt et et e et c i Fully docks
Position of Antenna Trimmer. ... vttt ittt et et ettt it ettt ettt e See chart b’
Position of Power-Transmit-Receive Switch. ... ... o0 i i i i i, Position 3 {Rec. M .
Position of Range Switch.. .. ... i i i i e See chart b
Position of R-F Gain Control. . .. ..ottt it ittt i i e tiaeeeiannnen Fully clochv
Position of Audio Gain Control. . ... i et i it et Fully clock -
Position of Noise Limiter and AVC Switch. . ... .. it i iii i ee e, Position 4 (AN
Position of Selectivity Switch. . ... it it it i i e et ittt e Positier

LOCATION OF PARTS AND ALIGNMENT ADJUSTMENTS ON CHASSIS

Oper- Range Position Trimmer Adjustments for
ation Switch Generator L immy of Antenra Max. Peak Output Trimn -
No. Position Position of Dial Frequency Antenna Trimmer _  (See Figures 3 and 3) Funcuc
11 Extreme low end 535 200 mmf — L5i Low ende=s
2 1 Extreme high end 1,600 200 mmf —_ Cis High end ¢S
3 Repeat 1 and 2 until extreme end frequencies are as indicated. S
4 1 1,500 k.c. 1,50C 200 mmf Max. output C37,C59 ist & 2nd T
5 1 600 k.c. 600 200 mmf Untouched L2,L14,L24 Ant. & 1+
I 7
' and 2nd R -
6 Repeat 4 and 5 until circuits remain in alignment over the band.
7 2 Extreme low end 1,570 200 ohms _ 152 Lowendce<S
8§ 2 Extreme high end 4550 200 ohms — C19 ) Highend o cs
9  Repeat 7 and 8 until extzeme end frequencies are as indicated. \/ /
10 2 4,300 k.c. 4,300 200 ohms Max. output C28, C60 15t & 2nd T
11. 2 1,700 k.c. 1,700 200 ohms Untouched 14;L16, 12 Ant. & 1
. . / and 2nd R}
12 Repeat 10 and 11 unul circuits remain in alignment over the bhand.
13 .3 Extreme low cnd 4,450 200 chms — Ls53 Lowend .~e <S8
14 3 Extreme high end 12,150 200 ohms —_ 22 Highend e¢s
15 . Repeat 1% and 14 unti! excreme end frequencies are as indicated.
16 3, 11,500kc 11,500 200 chnus Max. output C3%,C62 1st & 2nd 7
17 37 4,60C k.c. 4,600 200 ohms Untouched L6, L18,L28 Ant & 150
. and 2nd R
18  Repeat 16 and 17 until circuits remain in alignment over the band. .
*¥19 4 Extreme low end 11,900 200 ohms _ Ls54 Lowend - ©3
20 4 Extreme high end 16,606 200 ohms’ e C25 High end:
21 Repeat 19 and 20 unul extreme end frequencies are as indicated.
22 4 16,400 k.c. 16,400 200 chms Max. output C41.Co64 Ist & 2nd-
23 4 12,100 k.c. 12,100 200 ohms Untouched 18,119,129 Ant. & 15

and 2nd &



Oper- Range Position Trimming Adjustments for
ation  Switch Generator Dummy of Antenna Max. Peak Output Trinamer
No Posi:ion Position of Dial Frequency Antenna Trimmer (See Figures 3 and 5) Tuncticn

24 Repeat 22 and 23 unul crcuits remain m aligrment over the band.

*¥25 5 Extreme low end 16,100 200 ohms — Ls5s Loviend osc.
26 3 Extreme hich end 22,700 200 ohmas — C27 High end osc.
27 Repeat 25 and 26 unul cxtreme end frequencies are as indicated.

28 5§ 22,500k <. 22,500 200 ohms Max. output C43,C65 1st & 2nd R-F
29 5 16,400 k c. 16,400 200 chms Untouched 110,120, L30 Ant. & 1st

and 2nd R-F
30 Repeat 28 and 29 until crcurts remain in alignment over the band.

*31 6 Extreme low end 21,000 2060 chms —_ Ls¢ Low end osc.
3206 Extreme high end 32,000 200 ohms — C32 High ond osc.
33 Repeat 31 and 32 untl extreme end frequencies are as indicated.

4 6 31,500 k.c. 31.500 200 chms Max. output C45,Co68 1st & 2nd R-F
35 6 22,500 k.c. 22,500 200 ohms [;ntouched Liz,L2t1,121 Ant. & Ist
and 2nd R-F
36 Repeat 34 and 3% until circuits remain in alignment over the band.
On all bawds the osedlator tracks above tne stgual frequency.
If more thyn one pedk is obtaingble on oscillator, use the bigher frequency peak.

- * NOTE: Cn ail coils, except Nos 4, 3, and 6 band cscllator corls (L34, L35, and L56) turning the core clockwise in-
creases the inductance. On the «bove three mentioned cculs, turning the core cluckwise decreases the inductance.

Adjustment of Beat Frequency Oscillater — Tune
in a signal either R-F or I'F to exact resonance with
Power-Transmit-Recerve Switch at "Rec. Mod™ (Fig.
4). Turn on beat frequency oscllator by turming

switch to "Rec. CW.” If zero beat dozs not fail within
the range of the BFC crntrol, adjust B¥O Triramer
L22 (s2e Fig 5) unul zero beat occurs at the mid-point
sctting of the BFO control.

MECHANICAL CONSTRUCTION

The recerver has been designed to be very rugged
so that it will stand up under severe conditions of
use, and yet have all parts available for easy replace-
ment. All component parts such as transformers,
chokes, filter and by-rass capacitors, etc., are mounted
with screws and nuts rather than with nivets. All war-
ing other than that mnvolving high frequency arcuits
is made up in the form of a laced cable so that no
loose leads are lett floating which might cause damage
or change capacity to various portions of the arcuit.
The tuning condenser 1s mounted so as to be rigid
with respect to the tuning unit, and vyet s Jexibie with
respect to the chassis Thas prevents distortion of the
chassis from having any appreciable effect on the
stability of the osallator.

The R-F umt which consists of the tuning con-
denser, tuming unit, range switch, and a% of the R-F
and oscillator cois and trimmers, 13 mounted on a
separate base which bolts to the main tasze. The var-
ous coils and trimmers on this basc may be easily
replaced by means of a single nut which screws on
the indrvidual mounting bushings However if a
major repair is to be made such as replacement of the
range switch, it 1s nezessary first to remove the com-
plete R-F unit from the recciver. To do this the foliow-
ing procedure sheuid be observed:

1. Remove the chassis and panel from the cab-
inet by removing the four panel mountirg

screws and shiding the chassis forward out of
the cabinet:

2. Remove the knobs by means of the small
wrench held in the spring clip on the right
hand side of the chassis. This wrench fits the
set screws in all knobs except the main tunng
knob. For this kunb use an ordinary small
screw driver. -

3. Remove the panel by remcving the eight nuts
with which 1t 1s held to the support brackets.

4. Remove the large cover from the top of the
R-F unit, by removing the four knutled nuts
with which 1t is supported.

§. Remove the small cover from the tuning con
denser, by removing the eight kxaurled nuts
with which it 1s supported.

6. Remove the dial light sockcts where they are
clipped on to the tuniag unin.

7. Remove the antenna trimmer shaft extenzion
by loosening set screw 1n coupling with same
wrench as used above for knobs.

8. Remove support bracket from flvwheel tun-

ing shaft.

9. Remouve main dizi, vermer dial, and dywnzel
by loosening set scrzws with same wrenh a:
used for knobs.



10. Disconnect the eight leads which connect the

TABLE 2—TUBE SOCKET VOLTAGES

R-F unit to the main base. These leads are
foll . Plate |Screen | Cathode
as Jorows: Tub Symboi| Volt. | Volt. | Vol
(a) Two on the antenna terminal board bk ympor| Vort. ot ot
(blue and black). RCA-65G7
(b) One on number 7 pin of the 6K6GT Ist R-F Amplifier. .| 1 235 150 0
output tube (brown). RCA’6§G7 . ,
(c) One on terminal E of the crystal load 2%1 RF Amplifier| 2 235 150 0
circuit (yellow). g “}"6-] 5
(d) One on terminal E of the first I-F R?jc,lﬁiegso;\" """" 3 110 - 0
Transformer (red). 15t Betectcl)r 4 215 50 ?
voaeeCtor. .. ... AR
(e) One on terminal F of the first I'F  |pcA.65G7
Transformer (blue). ist I'F Amplifier..| 5 235 | 150| 7
(f) One on pin 6 of the second I'F tube |RCA-65G7 :
(green). 2nd I'F Amplfier.| 6 235 150 1.3
(g) One on pin 7 of the second I'F tube |RCA-65G7
(brown). ird I'F Amplifier.] 7 235 150 3.1
In addition, the by-pass condenser which RC,A’éH() )
grounds to the R-F unit near the second I'F  |[2nd Det. & AVC.) 8 - -
tube must be disconnected. %CA*S?G
oise Limiter.....] 9 — — —_
11. Remove eleven screws which hold R-F unit |RCA-6S]7
to main b_ase. Three of these are on under side 1st Audio Amplifier] 10 33 34 0
of chassis along the front edge. The other RCA-626GT
eight are removed from the top. Power Output....| 11 256 | 240 0
12. The R-F unit may now be removed from the %C?A'GJ ’ N
bottom by lifting up first the rear of the R-F ff R 12 40 - 0
unit and sliding it back out of the opening. RC] “VR-150 . .
After the unit has been repaired it may be re- Voltage E{egulator 113 150 - 6
assembled by following the above procedure RC{\Z) YiGT
in reverse order. Rectifier .........| 14 _— — 300 Ji
Symbol RCA Drawing Symbol - RCA Drawir
Designations DESCRIPTION and Part No. Designations DESCRIPTION and Paiivgzg
CAPACITORS C44, 46 Capacitor, 91 mmfd...... K-90575-232
C1, 11, 33, 47, |Capacitor, 4,700 mmfd...| M-86079-531 C48, 109, 110, ; Capacitor, by-pass, as-
51, 52, 54, 63, 103, 106, 107 sembly, 3 sections, 0.05
74, 83,117, mfd, each ............. K.98034-1
118,121,122 . A C53 Capacx.tor, 6.8 mmfd.. . ... K-90581-3¢5
C2 Capacitor, antenna trim- M.255152.2 C53, 76,93 Capacxt}or, by-pass. as-
mer ............... Do -255 bly, 5 tions, 0.01
C3, 6, 35,40, |Capacitor, variable, as- :ftg. Zac‘;x s-e c . xons ..... K-980344
49, 50, 70, 77 sembly, 8 sections..... P-92444-501 Ce1, 120 Capacitor, 15 mmfd.... .. K-90581-313
?(’244.55')7, 13,14, |Capacitor, 220 mmfd....] K-90581-341 C71, 95,102, | Capacitor, by-pass, as-
. 79, 84, 92 bly, 3 sections, 0.1
C7 Capacitor, 18 mmfd...... K.-90581-315 :;3 e}a,xch sec .l.o.n.s ..... K-98634-2
Cs Capacitor, 33 mmfd...... K-90581-321 C75 Capaciter, crystal phas-
C9, 10 Capacitor, 22 mmid...... K-90581-317 ing trimmer.......... M-253132-3
Ci2z Capacitor, 56 mmfid...... K-90581-227 Cse Capacitor, BFO Trimmer| M-253132-1
Ci15,21 Capacitor, 15 mmid...... K-90581-213 C96, 97, 98 Capacitor: filter pack, as-
57165,919, 22, Capacitor, air trimmer..| M-95534-503 se;gbly, g sections, 4
s - mid. each............. -72026-515
gg - gapacitor, 525 mrx;_fid.. - %-860’79-503 C99, 112,113 {Capacitor, by-pass, as- P-72026-515
apacitor, 13 mmifd...... -90581-212 sembly, 3 t
C20 Capacitor, 1,550 mmid...| M-86079-533 mid. each. oy 025 K-98034-3
28,28 Capacitor, 8,000 mmfd...| P-721133-9 Ci05 Capacitor, 560 mmfd.....| M-86034-502
C24 Capac%tor, 2,700 mmfd, . .| P-721133-8 €111, 116,119} Capacitor, 2,700 mmid....| M-86034-534
212523274,5328,4 Capacitor, air trimmer...| M-95534-501 CONNECTORS
66: 68, » 02, . *Jl Socket ........... ..... M.421395-509
C26,29,42, | Capacitor, 82 mmfd...... K-90575-231 | 32 Phone Jack.............. K-98965-1
65, 67, £9 INDUCTORS
C30 Capacitor, 2,900 mmfd...| P-720538-46 L1, 2 Antenna Coil, No. 1 band| M-95520-702 1
ggé s gapac}'zor, §f§0mmfcfil.i ..... ﬁ-ggg‘;—g; I}:gé ﬁntenna (éo%, ﬁo. 2 ﬁang ?2—95521-831
, 58 « apacitor, mmid..... - - s ntenna Cotl, No. 3 ban -25522-502
€38, 39, 60, Capacitor, air trimmer...| M-95534-502 L7,8 Antenna Coil, No. ¢ band! M-23521-503
62, 80, 81 \ L9 10 Antenna Coil, No. 5 band[ M.95521-504 N

* Recelvers with Serial Nos below 002000 use Phone Jack—Dwg. K-H8065H-2.
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PARTS LiST (Continued)

i
§

+ Receivers with
Q2
in

ecen ers with Serial Nus bejow 003002 use T2 Ouiput Transformer I-401430-591

and Jdo not Lave Gurout Ternanad Boarl G

Symbol RCA Drawing Symbol A RCA Drowing
Designations DESCRIPTION and Part No. Designations DESCRIPTION and Pait Ho.
Li1,12 Antenna Coil, No. 6 band | M-85518-507 R52 Resistor, Tone Control., | K-251:02-1
L1314, 23, R.F. Coil, No. 1 band. M-95520-501 R54 Resistor, 2,700 ohms, 14
24 WALE .. K-850681-57
L15, 16, 25, R.F. Coil, No, 2 band.. M-95520-503 R55 Resistor, 6,800 ohms, 1/

26 watt ... K-8509€1-72
117, 18, 27, R.F. Coil, No. 3 band...| M-95520-504 tR56 Resistor, 1,000 ohms, 4
28 R LN P M. watts ...l K-90497-5
1.19, 29 F. Coil, No. 4 band... 95519-501
120, 30 RF. Coil, No. 5 band .| M-85519-502 SWITCHES
L2131 R.F. Coil, No. 6 band...| M-95519-503 S1to 16 Range Switch. . ........ M-253007-1
1.49, 50 Coil, Filter Choke...... K-901433-501 | 317t520 Selectivity Switch....... M-263134-1
L51 Oscillator Coil, No. 1 % $g1,¢2 A.V.C.—N.L. Switch....| M-253089-1
band ... . M-65520.705 :,25,:4 Off-Trans.-Rec. Switch.. | M-252098-1
L52 Oscillator Coil, No. 2 S¢3 Voltage Tap Switch..... K-99585-1
band ............. Lo M-0B520-508 [
L53 Oscillator  Coil, No. 3 TRANSFORMERS
band ................ M-95520-507 | 11 Transformer, Power,!
L54 Oscillator Coil, No. 4 Universal ............ K-201432-501
band ... ... M-95519-504 iT2 Transformer, Output....| K-901573-501
155 Oscillator Coil, No. 5 T3 :!‘ransformer, ist LF..... 1 P-52430-501
band ................. M-95519-505 | 1% Transformer, Crystal
1.56 Oscillator Coil, No. 6 Losd LF.............. i P-92430-505
band ... ..o M-95519-506 T5,6 Transformer, 2nd LF....| P-92430-503 |
L57 Wave trap, 455 k.c M-76299-505 T7, 8 Transzormer, 3rd 1.F....| P-92430-503 }
T9 Transformer, 4th LF.... i P-92430-502
) METER Ti10 Transformer, BFO.... .| P-92430-504
M1 Tuning Meter........... K-98949-1 TERMINAL i
-~ ) RE§ISTORS y BOARDS
R1,6,19.49 Re‘s‘::t?r, 33,000 ohms, 2 K.850081-80 TB1 Terminal Board, Antenna
R2, 33,36, 47 | Resistor, 2.2 meg, % watt| K-85098133 | g, pand Glound - s M-86927-18
R3, 10,12, 15, | Resistor, 1,000 ohms, 1, Pty - “‘}nf‘ oarg, Cutput, I '86‘37- N
22, 96, 31, 34 WALE oot e K.82283-62 | T15% Terminal Board, Qutput| M-86927-19
R4,9,14 Resistor, 100,600 ohms, TUBE SOCKETS
L watt............ K-82283-86 ” o, e
R5 Resistor, 1 meg. 14 waitl K.go083.31 ;(11,1_, 3,7, Tube Socket.... ...... M-421395-557
R7.17 Resistor, 10 ohms, 4 watt! K-867970-338 | x4 12 Tube Socket........... M-421305-510 |
Rs.18 R‘i;ft"torr 5,600 ohms, 12 K.82285.71 X5, 6, 10, Tube Socket........... M421395-509
<' ............... 1, - - ‘ 13’ J4
R11 Re;;‘tof 10,000 ohrus, %% N X9 Tube Socket........... M-421395-508
Ri3 Resistor, 560 ohms, V5 CRYSTAL
R o ngtt .............. o K-8506851-58 Crystal (455 KC)........ K-869225-501
20,39 e 100 e hm* %] k-s2283-50 MISCELLANEOUS
Re21 Resistor, Meter Adj. Con- Resistor Board.......... K-98953-1
(ol L. e K-251402-4 Tuning Unit... ........ P-92417-1
R23, 27, 50 Resistor, 560,000 ochms, 14 Dial Window............ 29932-2
watt . K-82233-95 Tuning Dial Assembly...| K-98947-551
Raos Resistor, 180 ohms, 4 Vernier Dial Assembly. K-98547-502
Walt ...l K-82283-53 Flywheel Bracket As-
R30 Resistor, 2,706 ohms, 4 sembly .......... K-99818-501 i
WALLS oot e et K-90497-3 Flexible Coupting. ..... K-98950-1 !
R22 Resistor, 390 ohms, 1% Battery Plug Assembly..] K-23835-301
watt ..., ..... K-850981-57 Pilot l.amp Socket As-
R3s Resistor, 680000011'“.5 ‘:‘ sembly .. ......... % K-98233-502
watt ... ... i X-850921-98 Pilot Lamp Socker As-|
R37 . Resistor, 1 meg, 13 warti K-850981-31 sembly .... ... ..... l K-9898.-1
R38 Resistor, 1.5 meg, 12 watt] K-850981-140 Pilot Lamp ............ | K-61114-15
R40 Resistor, 270,000 ohimrs, ¥4 Lock Screw....... ..... K.99821-1
e S K-850981-61 Wrench (Krob & Coup-
R41 Resistor. 100,000 ohms, 12 ling Set Screw)....... K-828505-12
watt .. . ... K-850581-36 Knob (Large)........... P-712338-5023
R12, 53 Resistor, 390, ,000 ohms, ¥4 Knob (Medium)......... P-712386-505 !
watt .o K-82283-93 Knob (Small)..... ..... P-712338-507
R43 Resistor, 100 ohms, 4, Set Screw (Learge K’xob)‘ K-53161-6
watts ... .. ... ....; K.90497-1 Set Screw (Medium!
R4 Resistor, 160 ohms, 4 Knob) . K-843365-13
Watts ... .. K-00497-2 Set Screvs (bmal‘ x{ncb) ¥-842355.12
R415 Resistor, 15 ohms, T, watt] K-867970-340 Power Cord........ ¥.goges-1
Ri6 Resister, R.F. Gain Con- i IL.F. Transformer Adi
trol ... L.l K-251402-2 Teol b M-88193-301
Ri8 Resistor, Noissz Limiter Air Trimmer Adr '{oox S M-BICSL-FOL :
Control . ............ K-251402-2 Coupling (Ant. Trimmer| ;
R51 Resistor, Audio Gain I Shaft) ... . ... ; K.passeol |
L Control . K-251402-3 i Ant. Trimmer Shaft ... . R-e9%631-1 !
Serial Nos below 003900 use R58 Resistor K-yd4u7-4 (5 coms)
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equipped with a spade terminal, extends from the
cable. These leads should be connected to the power
unit terminal board — the broun lead to the terminal
marked “A — HOT,” the yellow lead to “B~"" and the
"red lead to “B+-.” Replace the terminal board cover
with the three leads extending from the open end of
the cover, connecting the black lead under one of the
screws which hold the cover.

MOUNTING THE SWITCH — Fasten the switch to

the bracket on the top of the transformer can.

CONNECTING THE POWER CABLE TO THE RE-
CEIVER — Remove the plug from the socket on the
rear apron of the receiver. Insert the plug, on the end
of the vibrator power supply cable, into this socket.

ADJUSTMENTS -— A four-position rotary switch on
the rear of the chassis is used to adjust the vibrator
output voltage to compensate for variations in the
battery voltage. The positions on this switch are num-
bered from “1” to “4” inclusive. The position in which
the switch rotor is placed is indicated by the direction
in-which the screw-driver slot in the rotor shaft is
pointing. For proper selection of the switch position,
consult the following table:

Switch Position Battery Voltage

4 0.0 to 6.5 volts
3 6.5 to 7.0 volts
2 7.0to 7.5 volts
1 7.5t0 8.5 volts

CONNECTING THE POWER CABLE TO THE
STORAGE BATTERY — Turn the power switch in
the power cable to the “OFF” position. There are tw
battery clips connected to one end of the power cahle.
each clip serving to terminate a pair of wires. On one
clip, both wires are black while on the other clip one
wire is green and the second is brown. Connect the clip
with the two black wires securely to the negative (-
terminal of the slorage battery. Be sure to make good
contact at this point. Connect the clip with the greesn
and brown wires securely to the positive () terminal
of the battery. The receiver is now ready for operation
from the power supply unit.

NOTE — Since the power line cord supplied with the
receiver is completely out of the circuit when the
vibrator power supply is used, this cord should Le
wound up and placed inside of the receiver case in the
space between the chassis aid the case wall.

’ ' OPERATION

The switch on the power cable must be used for turn-
ing the receiver on and off, the power switch on the
receiver being automatically cut out of the circuit
when the vibrator power supply unit is used. To pre-
vent impairment of normal operation, the following
precautionary measures should be observed:

1. Never remove the rectifier tube while the power
supply unit is in operation. Serious damage to circuit
elements, or even to the vibrator itself, may result
under these conditions.

2. Never disconnect any leads on the power cable
unless the power switch is turned off. Never tighten
any terminal screws unless the power is definitely off.
Should it beccme necessary to tighten any or all cf
the screws on the vibrator power unit terminal board.
always first remove the battery clips {rom the batterv.
THIS IS EXTREMELY IMPORTANT, SINCE FAIL-
URE TO FOLLOW THIS RULE WILL INVARIABLY
RESULT IN SERIOUS DAMAGE TO THE Vi-
BRATOR POWER UNIT ITSELF.

MAINTENANCE

A wiring diagram of the vibrator power supply unit is
shown in Figure 1. The diagram symbol of each part
is repeated in the parts list to facilitate identification
by means of cross reference.

Service generally consists of replacing the vibrator
which may have detericrated through prolonged usage.
If excessive output hum should occur during opera-
tion, the cause may be a filter-circuit breakdown. such
as leaky or short-circuited filter capacitors.

When servicing the power supply unit, disconnect it
from its ,source of voltage supply and, using an ohm-
meter, check through for continuity.

Capacitors should be tested by first removing one side
from the adjacent connections so that the capacitor
under test is not connected in the circuit.

The power supply unit is profected by a 15-ampere
fuse which in the event of failure should be replaced
by one of identical ratine.



PARTS LIST

Symihol Stock Symbol Stock
Designation Description No. Designation Description No.
Cl Capacitor, 0.5 mfd., 50 V.....c..uun..n. 18080 Pi Plug, 8-prong, power cable............ 35383
Cc2 Capacitor, 0.005 mfd., 1,600 v.......... 63813 R1 Resistor, 5,000 ohms.................. 322
c3 Capacitor, 0.05 mfd., 600 v........... + 63814 S1 Included in Cable Wl.................

Ca Capacitor, 0.1 mid., 600 v............. 63815 S2 Switch-voltage tap .........ccco.uunnn. 37119
C5,C8- - Capacitor, 0.0005 mfd., mica........... 63816 T1 Transformer, power................... 63810
C6 Capacitor, 10 mfd., 450 v.............. 63817 TB1 Texminal Strip, external............... 63819
C7 Capacitor, 25 mfd., 40 v............... 63818 w1 Cable, power.............coiooiiaall, 63822
El VIBEBIOr «vovveeieeeiieeeieennnnns 63821 TS1 Socket tube octal............oiininnn. 31251
L1 Choke, “A” line....coovevvirnnnnnnnns 63820 VS1 Socket, vibrater, 4-pin-................ 31769
12 Choke, “B” line.........cccvvinnunnnn 63811
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