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NC-200 RECEIVER

HIGHLIGHTS . ...

e 490 to 30,000 Kilocycle Range

e 6 General Coverage Ranges

e 4 Amateur Ranges with Uniform Band-spread
e All Ranges Have Definite, Accurate Calibration
e Actual Single Dial Control

¢ Temperature Compenzation

¢ Automatic Voltage Stabilization

e Series Valve Noise Limiter

e New, Flexible Crystal Filter

e Speaker in Matching Cabinet

e Phonograph or Hizh Level Microphone Pick-up Jack.

Vational Company, Ine.
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THE NC-200

SECTION 1.

I-1. General
HE NC-200 RADIO RECEIVER is a twelve
tube superheterodyne covering a continuous fre-

quency range of from 490 to 30,000 kilocyveles and

band-spreading the 10, 20, 40 and 80 meter amateur
bands. It has a number of new features not pre-
viously available in any receiver regardless of price.

One of these is the stability of the high frequency

circuits. A new high frequency oscillator design has

been developed in the National laboratories which
eliminates the exasperating detuning effect of the

R.F. gain control and the even more undesirable

motor-boating or fluttering which occurs in most re-

ceivers when tuning in strong high frequency signals.

Perhaps the best way to pruve the exceptional per-

formance of the new circuit is in the 10-meter band

where a line voltage shift from 100 to 120 volts pro-
duces less than 1000 evcles change in tuning. This
is a variation of less than .003 percent. Frequency
drift has been reduced to minimum through the use
of temperature compensating capacitors not only in

the high frequency oscillator circuits but in the R.F.

and first detector circuits as well.

The sensitivity of the NC-200 is particularly high,
an input signal of only 1 microvolt providing 1 watt
of udlo ouiput. New R.F. couplmg circuits de-
veloped in the National laboratories

have made pos-

suble the maintenance of full sensitivity up to the
vered by the receiver. Moulded

hichest frea
B - b el

polvstyrene coil forms are used in all circuits. both

R.F. and I !}n S asst riq tuhn rnnf]nm frnm r-irgv!:

o~nug . ang i, 1u urmg in

uencies ¢

t
losses or detumnccr which might otherwise be caused

by humidity effects. Variable condenser insulators,
tube sockets, ete., are of Isolantite.
A loud speaker mounted in a matching cabinet and

upplled with each

an instruction manual are

w

[ C\/Cl ¥YCi.

1-2. Cirenit

The circuit emploved on all ranges consists of one
stage of radio frequency amplification, a separate
first detector and stabilized high frequency oscillator,
two intermediaie frequency stages, an infinite im-
pedance second detector, a self-balancing phase in-
verter and audio amplifier, and a push-pull audio
output stage.

The second detector utilizes one set of elements of
a dual triode; the other set of elements is utilized for
a series vaive noise limiter. Separate tubes are used
in the automatic volume control and beat frequency

NICATION RECEIVER
DESCRIPTION

oscillator circuits. The latter is coupled to the second
detector for C.W. reception.

A crystal filter is connected between the first de-
tector and first I.F. amplifier tubes.

All voltages required by the receiver circuits are

supplied by a built-in power supply.
1-3. Tube Complemeni

The NC-200 is supplied complete with tubes which
are tested in the receiver at the time of alignment.
The tubes emploved are as follows:

R.F. Amplifier................... 6SK7
First Detector. . . ................. 6K38
H.F. Oscillator .............. ... .. 6J5
First LF. Amplifier. . ... ... ... ... .. 6K7
Second LF. Amplifier. .. ... ... ... .. 6SK7
Second Detector-Limiter. . .. ... ... 6C8G
Automatic Volume Control. .. . ... .. 6SJ7
Beat Frequency Oscillator. .. .. .. .. 6SJ7
Amplifier and Phase Inverter. .. . . .. 6F8G
Push-Pull Audio Output (2)........6V6
Rectifier. ... ..................... 5Y3G

I-4. Tnning System

The master tuning capacitor (21 and six sets of
coils are used to tune the 490 to 30.000 kilocvele
range of the receiver. R\ means of a npw]\ dpvplnnpd

band change mechanism. four of these same coil sets
20, 40 and 80 meter

are made to spread the 10,

m 10 spreal 14

amateur bands uniformly over the major portion of

fhp hn‘nno‘ f]

] (HRQ Svstem) All ten ranses are

..... g VIERU Ovstem). All tén ranges are
calibrated.

All tranaformer ecails of the R EF. amnliGar 6Grat

Adl ransiormer ¢ons o1 the It amps: rst

rlgld aluminum castmg
£ aln aloooio b 3
1 Ui <nas ala, ucxus miovea

MAIN TUNING control. The various coil assem-

Blia. oo £as,] tall b g ammae ta oL PR
DII€s are nmtica witn neav ) coiliatt Plll\ WIIlLIl Cigage

sprmﬂ contactors mounted immediately under the

Vdrldulc

tuning capacitor. This system permiis
thorough shielding of each individual coil while, at
the same time, the coils in use are moved to the best
position in the chassis, giving shortest leads to the
tubes and master tuning capacitor, and ali other coils

are completely disconnected from the circuit.

1-8. Crystal Filter

Undoubtediy, the most efficient, flexibie crystai
filter yet designed is used in the NC-200 Receiver.
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Six uniform steps of selectivity, as shown in Dwg. .
No. L. and a variable phasing control allow the re- 5
. I E . N . el R . L 8! A
ceiver lo.be adjusfed to almost any operating condi- o § R
tion, a highly desirable feature for both short wave 5+3 \\
communication and broadcast band reception. The ol . N
curves show that anv degree of selectivity between 5LE 1 N
that of full single signal operation and wide band 2 ,E:S A 8
broadcast -reception is available. the ratio between -_% NOTE-§ G PO ion
the two being almost forty to one. =
P <
o
ot ———# 2
Y 7 AUDID FREQUENCY-CYCLES
3 \\ i%ASIg?A OTCH /15 7572 L L e )
N NN ' 7 4 0 o o o
NN N T\ Y ivcLusive /] /1 / oy . .
Kord N AVER WA 717 Y17 Torrd Dicg. No. 2. Tone Control Action
AN ANSHAN AWAY IV Vi /
\NWCTTE /L A
o \. \ \ IRy, / 1-R. Signal Strength Meter
AW AY 3 i L 7
S— Py ,,’ £ 7 £ A 0 to 1 milliammeter. serving as a signal strength
Y - ) 1 7 7 .o - s x . o 2 e N
AVERVER N WAL 71T meter. is front panel mounted. It is fitted with a scale
\ \‘ \‘ \‘ ,[ / / ]/ // graduated in S-units from 1 to 9 and in db above S9
2 AR A | {1 from 0 to 10 db. The bridge circuit, in which the
fé \ \ \ \ / meter is connected, makes possible accurate sugnal
w0t +2 \Eimin Y A input readings f{rom below 1 microvoit to 1.000
L~ 1 1T 1111 JI7 1 i s .
Fd I o Ay e microvolts.
RERsiE
TN Y71/ 1-9. Antenna Input
VLA 4/ Antenna input terminals are located at the rear of
\ \ \\ [ I / [/__-'E‘GADX _SELECTIVITY the receiver chassis near the center. The input circunt
10 \‘\L\.\,\. ,’,I’ ,[ is suitable for use with a single wire antenna, a
AV WR US| 6 . R .
S balanced feed-line or a low impedance concentric
\\ 1 ”]l/ transmission line. Average input impedance is 500
\ \WI T/ ohms.
Y
\\\ // 1-10. Audio Output
KC OFF RESONANCGE . L. .
1 1 i W Two audio output circuits are provided:

-2 10 8 6 4 2 o 2 4 6 8 0 12+

Dwg. No. 1. Typical Selectivity Characteristics

1-6. Noise Limiter

The noise limiter of the NC-200 Receiver is of the
series valve tv pe developed in the National labora-

tories. [ts effectiveness and superior perlor...a..ce as
compared to the more common types -

A,]-_ { N1

. o ~wrr- .
were proved in the NHU and modernized NC-100

receivers. A threshold control on the front panel

permits adjustment of the level at which limitin

action starts.

1=7. Tone Control

The tone control is used to vary the frequency
characteristic of the audio amplifier as shown in the
accompanying curves, Dwg. No. 2. The controi is
particularly helpful when receiving weak signals
through mterference, as explained in Section 3.

(1) A headphone jack is mounted on the front
panel and is wired so as to silence the loud speaker
whpn the phone plug is inserted. The correct load

impedance for the headphone output 1s 20.000 ohms.

w
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4\721!)}1]9 at the phone jack is la

anie al pnon

1-11. Power Supply

The standard NC-200 Recetver is designed fo
operation from a 110 120 volt, 50

source. Normal power consumption is aj proximate
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LWy volt-amps. The built-in power "“I'F"“ ileliviers
all voltages required by the heater and B supply eir-
RITIES Lo amperes at 0.3 volts and L0 milliam-
peres at 250 volts, rezspectivelv, Une side of the AC
imput line 15 connected through a 2 ampere fuse
houzed in an extractor post marked "FUSE™ which
i2 mounted at the rear of the receiver chassis.

Ll NC-200 Heeeivers are ecquipped with a seven
prong plug and socket combination to permit port -
able or emergency operation from batteries, See

.";1'|'[il1l1 : 1
1=12. Lowd Speaker

The loud speaker supplied with the table model
N2 Receiver i of the permanent magnet field
tvpe having a nominal diameter of 10 inches. A
|'|rI|E'||i|:|l_l' transformeer. r1|-u|:r1lm] ] [|'|r~ osuadd H!"‘q‘ikr’r
chazsis. matches the voice coil to the output imped-

ance of the receiver. A shielded three wire cable and

2-1. Anirnna Recommendaorions

When using a single-wire antenna, the lead-in
should be connected to one antenna irlpul terminal
and the zhort flexible lead. which 12 attached to the
chaszis. should be fastened to the other terminal,
The dimenzionz of the single-wire antenna svstem
are not eritical, the recommended length, including
lead-in. being from 73 to 100 feet. although any

length between 23 and 200 [eet mav be used,

plug is furnished for connection between the lowd
speaker and receiver,

\ cabinet. finished to match the receiver, honses
Ihl"' rnu|| A]h'.{ku‘-r for table ulnluiling__ I'he cabinet
interior iz lined with sound absorbent material to
avoid any undesirable mechanical rezonance.

L 1085 x 19 inch panel of 316 inch aluminum is
used to support the ten inch lowd speaker chassis

in a relayv rack installation,

1=-133 Pick-up Jack

A pick-up jack mounted on the front panel of
the Heceiver mav be used to connect auxiliary
apparatug, such as a p!m|1n'_tr'~l]l|| pi-'k-up. to the
anedin 2valem of the NC-2000 Radio Receiver. This
input circuit is high impedance and feeds into
the 6F&8(; Awdio Amplifier-Phase Inverter tube.
The TONE and AF GAIN controls are aperative

with thiz connection,

ECTION 2. INSTALLATION

I'.r'r'il-li“l'-- nr. r|nl||:|‘--1 v Eleme -i|1||,||d |:I-r" 1'nr1:|||*|‘lq'r]
to the two input terminals. The fexible lead is not
used.

The inner conductor of a4 concentric transmission
line zhould be connected to one input terminal. The
outer conductor and the fexible crounding lead
should be connected to the other terminal.

\n external ground connection to the chassiz may
or mav not be neceszarv, [t should be used unless it

reduces signal =trensth.




2-2. AC Operation
After unpacking the NC-200 Receiver and loud

speaker from the shipping cases, proceed as follows:

(1) Make sure tubes are firmly in their sockets.

(2) Insert the dummy connector plug P-2 in
the seven prong socket X-2

(3) Insertloud speaker plug P-1in the five prong
audio output socket X-1 of the receiver

(4) Connect antenna feed line

(5) Plug AC line cord in proper source of supply

(6) Set controls as recommended in Section 3 for

reception of signals.

2-3. Battery Operation

The NC-200 may be operated in portable or emer-
gency service by connecting batteries to the terminals
of battery connector plug P-3 and inserting it in
socket X-2, in place of plug P-2. See Dwg. No. 3. For
normal operation with somewhat reduced loud
speaker output, a 6 volt heater supply (storage bat-
tery) should be connected to terminais 1 and 2 of
plug P-3, and a 180 volt B supply should be con-
nected to plug terminals 5 and 6. The jumper be-
tween terminals 3 and 4 (of P-3) completes the plate

THE NC-200 RECEIVER

and screen supply circuits of the 6V6 output tubes.
[t mayv be omitted. with greater battery economy,
when operation with head-phones only is desired. A

‘suggested refinement is to connect a switch between

terminals 3 and 4. thus permitting the 6V 0 U supply
to be opened’ at will. Alternatively, removal of
speaker plug P-1 from socket X-1 will open the 6V6 B
upply in the same manner. without harming the
output tubes. A further economy of battery power
may be effected by removing the 6V6 tubes from

wn

their sockets.
9
npt to u plug P-2 for batterv con-
e jumper between terminals 1 and 7
+

2-1. Loud Speaker

If the installation is such that the loud speaker will
be placed close to the receiver, the most desirable
position is at the side. Placing the loud s
top of the receiver is not desirable since vibration
from the speaker might possibly introduce micro-

3 I .

pe notice-

peaker on

phonic noises which would

able.

SECTION 3. OPERATION

3~1. Controls

The MAIN TUNING control knob is located at
the middle of the front panel and operates a three-
gang variable capacitor C-1 through a 30 to 1 ratio
reduction drive mechanism. The main dial has ten
accurately calibrated scales, the scale in use being
definitely indicated by band markers appearing at
the scale ends. A dial pointer shows the frequency to
which the receiver is tuned. The accuracy of the
general coverage calibration can be relied upon to
better than plus or minus 2%.

The tuning system of the NC-200 is truly single
control; in fact, the MAIN TUNING control re-
ferred to above is used for range changing as well as
tuning. To select either a general coverage or band-
spread coil range, the MAIN TUNING control knob
is pulled out about !4 inch. When this is done, the
dial and capacitor drive mechanism is disengaged and
the knob is geared to the coil casting. As the knob is
turned, the coil carriage is moved across the chassis
until the proper coil pin contacts engage the circuit
contactors, as indicated by the scale markers. Ap-

proximately one f
knob is required to
range to an adjacen
mately one-quarter turn o

-

the knob is required to

o

shift from a general coverage range to the associated
band-spread range near the high frequency end. The

knob does not turn smoothly between ranges,
only a few minutes is required to become familiar
L.,

~ with its action. After the desired range has been

selected, the tuning knob is pushed in to its original
position, engaging the capacitor drive and disengaging
the coil carriage rack.

The LIMITER control, at the lefi-hand side of th
receiver panel, is used to adjust the DC potential ap-
plied to the elements of the series valve noise lin
tube. The limiter circuit is thus provided with an ad-
justable threshold at which limiting starts. Any audio
voltages, or peaks, in excess of this threshold are pre-
vented from reaching the audio amplifier. With the
LIMITER control set at 0, the limiter circuits will
pass all but the strongest audio peak voitages; when
the control is set at 10, the threshold is lowered to a

point where the audio signal will be distorted due to

(o]

o}

e
111¢E
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PHOTO NO.2

suppression of the positive peaks.

The R.F. GAIN knob is located below and to the
right of the LIMITER knob. It iz used to adjust the
amplification of the R.F. amplifier and two LF.
amplifier tubes. Amplification increases as the con-
trol 15 turned clockwize towards 9. With the knob
set at 10, the meter switch is closed. connecting the
signal strength meter. See Section 3—4 regarding
meter use.

A CONTROL SWITCH 1= mounted above the
R.F. GAIN control knob. In the AYC position, the
automatic volume control circuits are in operation;
in the MVC position, automatic volume control is
turned off; in the CWO position, the beat frequency
oscillator 12 turned on and automatic volume control
is turned off.

The POWER SUPPLY control knob is directly
above the CONTROL SWITCH. In the counter-
clockwise position, OFF, the receiver is turned off,
the primary circuit being opened by the AC line
switch: in the mid-position. B+ OFF, the AC line
switch is turned on but the B supply circuits are in-
complete since the B+ switch is open: in the clock-
wise position, B+ ON, the B4+ switch is closed,
completing the B supply circuit, The B+ OFF posi-
tion may thus be used for rendering the receiver in-
operative, as mav be required during transmission
periods.

The A.F. GAIN control knob is located to the right
of the MAIN TUNING control. It is used to adjust

the audio amplification of the receiver. Audio ampli-
fication increases as the control i= turned towards
10 on the scale.

The PHASING and SELECTIVITY controls,
located above the A.F. GAIN knob, are part of the
ervstal filter. When the SELECTIVITY control is
set at OFF, the ervstal is switched out of the circuit.
With the crvstal switched out, the phasing control
has little influence on receiver performance. With the
SELECTIVITY control knob set at any point be-
tween | and 5, inclusive, the erystal filter is in oper-
ation, selectivity increasing as the knob is advanced
to 5. See Dwg. No. 1. The PHASING control is then
used to balance the erystal bridge circuit and elimi-
nate interfering signals or heterodvnes. See Sections
3-2 and 3-3.

The C.W. O3C. control knob located to the right of
the PHASING control is used for varving the fre-
quency of the beat oscillator. At 0 on the C.W.
OSC. scale, the beat oscillator is tuned to the inter-
mediate frequency. See Section 3-3.

A TONE control knob is located above the C.W.
OSC. knob and is used to vary the frequency char-
acteristic of the audio amplifier as previously de-
seribed.

A BSW terminal panel is mounted at the rear of
the receiver chassis. The terminals are connected in
parallel with the B+ switch. If external (remote)
stand-by control is desired. it can be accomplished
by connecting a switch or relav to these terminals.



3-2. Phone Reception

After the equipment is properly installed, in ac-
cordance with Section 2, it is placed in operation by
turning the POWER SUPPLY switch to B+ ON.
The LIMITER control should be set at 0. The
CONTROL SWITCH should be set at AVC. The
PHASING knob should be set at 0; the SELECTIV-
ITY at OFF; the TONE control should be set to
give the desired audio characteristic; the R.F. GAIN
control should be advanced to some point between
8 and 10, depending upon receiving conditions; the
A.F. GAIN control should be set at the nmnt pro-

H.L. AL conirol SN0 mi pr

viding the desired audio volume. The receiver is now

adinctad for the recention of nhone sionals and will

auju usteq ior tne recepion O phone signais &l

tune to the frequency indicated by the MAIN
TUNING dial. The C.W. OSC. knob has no i
on receiver performance.

With the CONTROL SWITCH set i

Will i€ uuULY L avuvULd Dy A

position, as recommended, the R.F. GAIN knob

should be advanced as far as receiving conditions per-
mlt, or until background noise becomes objectionably
loud. Audio output should be adju sted entirely by

means of the A.F. GAIN knob. The
member that automatic volume contr C
be restricted unless the R.F. GAIN knob i
advanced.

The CONTROL SWITCH may be set at MVC,
in which case the operator must be careful not to ad-
vance the R.F. GAIN knob to a point where LF.
or audio amplifier overioad occurs. Such overload is
indicated by distortion. In general, the A.F. GAIN
control may be set about haifway on, i.e., at 5 and
the audio output adjusted by means of the R.F.
GAIN control.

If a signal is weak and partially obscured by back-
ground noise and static, best signai-to-noise ratio
will be obtained by turning the TONE control
towards the LOW position. The most effective set-
ting must be determined by trial as too much atten-
uation of high audio frequencies will impair the in-
telligibility of speech.

When a signal is accompanied by static peaks or
noise pulses of high intensity and short duration, the
best signal-to-noise ratio will be obtained by advanc-
ing the LIMITER control towards 10. The best
setting must be determined by trial as too much
limiter action will impair audio quality. If static
peaks and noise pulses are extremely strong or if
they are of fairly long duration, the effectiveness
of the limiter will be best with the CONTROL
SWITCH in the MVC position. In such cases both
R.F. GAIN and LIMITER controls must be care-
fully adjusted for optimum signal-to-noise ratio.

THE NC-200 RECEIVER

The selectivity of the receiver may be adjusted by
means of the crystal filter. The normal setting of the
SELECTIVITY control in phone reception is at
one of the positions affording broad selectivity. Posi-
tions 1 or 2 are recommended. Selectivity may be
progressively increased by turning the SELECTIV-
ITY control to positions 3, 4 and 5 although advanc-
ing the control too far will increase selectivity to a
degree where phone signals become unintelligible.

The PHASING control is used to eliminate or
attenuate heterodvnes. The normal setting of the
PHASING control in phone reception is at 0 on the
scale. If, after a signal has been tuned in, an inter-
fering signal causes a heterodyne or whistle, the
PHASING control should be adjusted until the
interference is reduced to a minimum. The setting of
the PHASING control which nmv:des maximum
attenuation of the heterodyne w1ll depend upon the
tle. If the beat note is

nitch of the heterodvne whis

pizcar OF 1€ Aeeroay e

above 1000 cycles, the optimum PHASING control

setting will be near 0: if the beat note is 300 or 400

Luiing Wi ¢ acal v, i uiC ai no

veles, the optimum PHASING control settmg w1ll

| - f a a dag
1OWEr Irequency than the desired s:s..a

band cutting action of the cry stal ﬁlter.

3=-3. C.W. Reception

The initial adjustment of the receiver for C.W.
reception is as described in Section 3-2, except that
the CONTROL SWITCH must be in the CWO
position. The C.W. OSC. control should be set at
mid-scale.

The sensitivity of the receiver should be adjusted
by means of the R.F. GAIN control, care being taken
not to advance the control to the point where strong
signals will cause L.F. or audio amplifier overioad, as
indicated by excessive thumping.

The action of the TONE and LIMITER controls
will be similar to that described under Section 3-2.
When receiving C.W. signals, it will be possible to
advance both TONE and LIMITER controls con-
siderably further than is possible in phone reception,
since audio distortion is relatively unimportant.

Turning the C.W. OSC. control.will change the
characteristic pitch of the receiver background noise.
The pitch will become higher as the beat frequency
oscillator is detuned from the LF. amplifier. With the
C.W. OSC. control set at 2 or 3 (on either side of 0),
the characteristic pitch of the receiver background
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noise will be in the neighborhood of 2000 cycles. Un-
der these conditions, the audio beat note of any
C.W. signal will show a broad peak at approximately
2000 cycles. This peak will appear on “one side of the
carrier” only and the other side, where the audio beat
note is around 2000 cycles, will be considerably
weaker. This characteristic, known as “semi-single
signal”, is helpful in receiving weak signals through
interference.

As stated in Section 3-2, the selectivity of the re-
ceiver may be adjusted by means of the crystal filter,
the action of the SELFCTIVITY and PHASING
controls in C.W. reception being similar to that de-
scribed. It is possnble. however, to utilize the full
ra ity in C.W. reception.

btamed wnth the SELEC-

range of crystal filter selectiv

Maximum selectnvnty
TIVITY control

ViL i CONiro: se

signal effect,

@w P

PR athar

1. "
uuuul.cu, lll VLT Yy

sharplv peaked at a definite audio frequency which

is determined by the setting of the C.W. OSC. con-
trol. The operato v have difficulty in finding the

u:luyuus to use the ¢

t
as been accurately tuned t

nP LN P
€ 1. I‘.U“SI]L\TU

audio PCdK when first
filter. After a sign
glve PeaK responbe,

-.. —ua
[

9

to be retarded in order to prevent L.F. or audio over-
loading. With the receiver tuned to “crystal peak”,
an interfering signal may be attenuated by proper
setting of the PHASING knob since this control does
not appreciably affect the desired signal.

3-4. Measurement of Signal Strength

To make a measurement of signal strength by
means of the S-meter, the R.F. GAIN control must
be advanced to 10, and the CONTROL SWITCH
set at the AVC position. The crystal filter should be
turned OFF by means of the SELECTIVITY control;
the PHASING knob set at 0. The TONE, LIM-
ITER and A.F. GAIN controls do not affect the
meter reading.

Tuning the receiver to a signal will cause the meter
to read, indicating the signal mput in S-units or in
decibels above the S-9 level.

With no R.F. input to the receiver, or with the an-
tenna disconnected, the S-meter should read 0, plus
or minus 1 S-umit. If it does not, the S-meter circuit

reqmr dJustmen See Section 5-5.
Measurement of the signal strength of C.W. sig-

nals cannot be made nh the beat frequency os-

SECTION 4. SERVICE AND TEST DATA

A=1. Tube Failures

[ -T2 o
proauce intermittent op

duce the sensitivity,
or cause the equipment to be completely inoperative.

Failure of a vacuum tube in the receiver may re-
+
t

In such cases, all tubes should be checked either in an
analyzer or similar tube testing quipment or
placement with tubes of proven quality. All
should be marked as they are removed from the
ceiver so that tnev may be returned to their ung‘ﬂ‘a
sockets thereby reducing the necessity for realig
ment.

Individual tubes of the same type will vary slightly
in their characteristics and it is weil to remember this
fact when replacements become necessary. Even
though the circuit is designed to reduce the effect of
such variations to a minimum, the high frequency os-
cillator and L.F. tubes should be selected with some
care. A replacement high frequency oscillator should
be checked in the receiver to make sure that the in-
ter-electrode capacities are the same as those of the
tube originally employed. This is easily determined
by noting any change in dial calibration, particu-
larly in the amateur band-spread ranges.

Substitution of new tubes in the LF. amplifier

r overall gain and selectivity char-
i for realignment are given
int should be check_ed when trving the
rly strong steadv

-erablv on some fre-
frequency oscillator

at
the receiver, or lightly

quency above 10 mc.; the
abnssld ha traen o

S1nouLa Ve turne

any evidence of

tappmg the

A=2. Circuit Failures

component part of the receiver

tne of anfats ilizen

| I, ___.___I- £ Ay Aeolr N
nave ai ampie€ raciot ()8 sdaiciy, Lauu;c may oCcur i
individual cases. Lxcludmg tubes, the most common
failure will probably be due to some defect in a

capacitor or resistor. Measurement of voltage in
accordance with Section 4-4 will no doubt show where
failure has occurred. A bv-pass capacitor which has
failed may cause overload of associated resistors.
These resistors should be checked for any change in
resistance. An open capacitor, often the cause of ioss
of sensitivity or oscillation, may be checked by tem-
porarily connecting a good capacitor across it. Inter-

mittently poor connections can usually be located by



lightly tapping each part with a piece of insulating
material

f=3. Stage Gain Measuremeuts

measurements listed below are

Tl\o apncit;v;t\ _________________
made with the equipment set up as specified in

The CONTROL SW ITCH should be

ARV S I 2 AL snouie e

t MVC, the A.F. GAIN at 10, the SELECTIV.-
t OFF and thse PHASING at 0, T"ux sional

UL ailll il 2 AllaJunizNNTF ¢ sigaal

Section 3-1.

et at
TY
2 L

-

enerator should be adjusted to deliver a test signal

(=]
-

- Dl
33 prus Or Mmifus & K<C. cllhcn uluuu!ated Oor un-

-

modulated The high output lead should be attached
to l.ur: sud 01 Ul€ Lupne byeuiﬁed ini ui€ wa
and the ground lead connected to the receiver
chassis.

With 1 milliwatt output at the phone jack the test

Slgnal SﬂOul(l De wnnm Iﬂe llﬂulb speuucu ]Dt‘iOW

Terminal ! Test Signal

50 + 10 Microvolts

250 + 50 Microvolts
50,000 + 10,000 Microvolts

Sec. Det. Grid. . . . .. : Over 1 volt

4=4. Voltage Tabulation

All measurements of voltages should be made with
the equipment connected for normal operation with
AC supply of 115 volt, 50,60 cycle. Except as noted,
the R.F. GAIN knob is set at 9. the LIMITER knob
set at 0 and the CONTROL SWITCH knob set at
MVC. A DC Voltmeter of 1000 ohms per volt sen-
sitivity should be used. The following table must not
be considered as a list of the actual operating voltages
since loading effects of the measuring instrument will
disturb many of the circuits and alter normal voltage
distribution. All voltages are measured between
specified terminal and chassis.

Tube Terminal DiCI fg/fts
1‘ 2370
RF Amp. Grid .......... ... 0
R.F. Amp. Cathode 3 A
R.F. Amp. Cathode . .. .. . .. 25 A*
R.F. Amp. Screen 80B
R.F. Amp. Plate 2308
First Det. Grid. .. ........ .. .. 0
First Det. Cathode . . ... ... . .. 1A
First Det. Screen. . . .. ... .. .. 80 B
First Det. Plate. .. ....... .. ... 225 B
HF.Osc. Grid. .............. .. C
BH.F. Osc. Cathode. . . ... .. .. .. 0
H.F. Osc. Plate. ... ... ... .. .. 90 B

THE NC-200 RECEIVER

Tube Terminal l)flg?oéts
First LF.Gnd. ... ........ .. .. 0
First L.F. Cathode . . ... ... ... ‘ 3 A
First I.F. Cathode. . . .. .. .. ... ; 25 A*
First I.LF. Screen. . ... .. . .. .. 80B
First I.F. Plate. . ... .. ... .. .. | 225 B

*

l»za\DIO
W e

> nnt. Plate . ...... ... ... ..

R R R
o
=]
=
)
-
37
|8V} [V}
|8

= B
E
z
-
2
2
2
|
- R

Timiter Cathode \

aamiter Laiaeae . .. oo

Limiter Cathode . . . . ..........

Timmisor Dlata
Limiter Ciate. ... oL

AVCGrid.......... ... ...

AVEO (ol
AVC Cathode. . ...............

AVCScreen..................

AXTY DY .
AvuLriate. . ... .. ...

B.F. Osc.Grid................
B.F. Osc. Cathode . . ... .. .. ...
B.F. Osc. Screen. ... .. . .......
B.F. Osc. Plate. . ... ...
Amp.-Inv. Grids ... ...........
Amp.-Inv. Cathode . ... ... .
Amp.-Inv. Plates . .. ...... ...
Audio Grids . . .......... ... ...
Audio Cathodes. ........ ... ...
Audio Sereens . . .. ..., ..., ..
Audio Plates. .. ... ...
B+ Common................ .

B—- Common.................

1o

s
P

=

|
o

5N

o g
e e e e

fu—
-
cor e

[\

—

|
p— e B . 3
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A — 0 to 50 volt meter scale
B — 0 to 250 volt meter scale
C — Accurate measurement cannot be made

* DI NOATN L1 ._s oz )
— LK. UALLY KOO 8¢t at v

# — LIMITER knob set at 10
+ — CONTROL SWITCH knob set at AVC
§ — CONTROL SWITCH knob set at CWO

The Power Output Tubes used in the NC-200
Radio Receiver may be the metal type 6V6 or the
glass tvpe 6VOGT/G. It is necessary, however, to
provide glass type 6V6GT/G output tubes with
metal shields to aveid oscillation in the audio

amplifier. The recommended shield is Goat type

G1222K with tvpe G1004 connector.

RFilas VP
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SECTION 3. ALIGNMENT DATA

S5~-i. Generai

All circuits are carefully aligned, before shipment,
using precision crystal oscillators which insure close
conformability to the dial calibration. No readjust-
ment will be required, therefore, unless the receiver is
tampered with or damaged.

To determine the necessity for realignment, the
receiver should first be carefully checked against its
normal performance as described in Section 3. In
no case should realignment be attempted unless tests
indicate that such realignment is necessary. Even
then, it must be remembered that the NC-200 is a

communications receiver and should not be serviced
al who does not have a

or realigned by any individu

complete understanding of the functioning of the

equipment and who has not had previous experience
cqp o Pt r
adjusting a similar type of receiver.

The coil group which is plugged into the cireuit at
any time is the one directly underneath the three gang
master tuning capacitor. The coil nearest the front

etector circuit and the
coil nearest the antenna input terminal panel is in
the R.F. amplifier circuit. See Photo No. 5.

All coils have individual general coverage trimmer
apacators. The H.F. oscillator circuits of broadeast
ranges E & F have, also, general coverage variable
series pduuung LdpaCl[U[’S. All LOllS OI ranges A, D, \J
and D have band-spread trimmer capacitors. Vari-
able series padding capacitors are used in all H.F.
oscillator band-spread circuits. These capacitors are
identified on Photo No. 3.

Adjustment of general coverage circuits affects the
alignment of the band-spread circuits. On the other
hand, band-spread circuit adjustments have little
effect on general coverage circuit alignment. This
fact must be kept in mind when any high frequency
circuit is adjusted. A screw driver having a metal
shaft may be used to make adjustments in the high
frequency circuits but capacity effects will be no-
ticeable, and the shaft should not touch any part of
the aluminum casting.

Before proceeding with the alignment of any cir-
cuit of the receiver, the equipment must be set up
as specified in Section 2, except that the antenna
lead-in or transmission line must be disconnected.
An output meter having a 20,000 ohm resistive load
should be connected to the phone output jack. The
POWER SUPPLY knob should be set at B+ ON
and the R.F. GAIN knob set at 9. The TONE con-
trol knob should be set at N and the LIMITER knob

-

o

should be retarded to 0.
Alignment of the equipment may be divided into
three major steps:
(1) LF. Amplifier Alignment
(2) General Coverage Alignment
(a) H.F. Oscillator
(b) First Detector and R.F. Amplifier
(¢) Tracking of H.F. Circuits
(3) Band Spread Alignment
(a) H.F. Oscillator
(b) First Detector and R.F. Amplifier
(¢) Tracking of H.F. Circuits
cuits VIU/ST be tuned in the above order when

The eir
complete alignment is necessarv.

3=2. I.LF. Amplifier Alignment

The exact frequency is determined by the quartz
crystal resonator Y-1
Tuning capacitors are provided on the crystal filter
and on each LF. transformer. These capacitors are
’"r;ated by S:v""ib()} 1u—ibers C-39 and C-41 to

he high output }eau of an accurately calibrated
signal generator should be connected to the grid
terminal of the first detector tube and the grounded
lead to any convenient point on the chassis. The
flexible lead need not be disconnected from the grid
of the tube. Connection is made directly from the
output jack of the signal generator, the dummy
antenna being omitted. The CONTROL SWITCH of
the receiver should be in the CWO position and the
modulation of the signal generator turned off to pro-
vide a steady C.W. test signal. The PHASING con-
trol of the receiver should be set at 0 and the SELEC-
TIVITY control at 5. The A.F. GAIN control should
be fully advanced.

Adjust the output attenuator of the signal gen-
erator to provide a signal of approximately 100
microvolts and vary the tuning control of the signal
generator slowly between the frequencies of 453 and
457 kilocycles. At some frequency between these
limits the LF. amplifier of the receiver will show a
very sharply peaked response, as indicated on the
output meter. The output attenuator of the signal
generator should be retarded after the signal gen-
erator has been tuned to the LF. peak in order to
avoid LF. or audio overload; the C.W. OSC. control
must be set to provide an audio beat note in the mid-
dle of the audio range (between 400 and 1000 cycles).

The LF. tuning capacitors C-39 and C-43 to C-46,
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!Iﬂl'll;l__'-i'\ (. -E|1|I|||| 1-;[1'h Iu‘ |'._||'l'l-llil:_‘| .'lll_iu.-!l'|| Lix g'u' a
maximum reading on the output meter. The orider in
which the adjustments are made 15 not important.
While making LF. amplifier adjustments, it will be
necessary to retard the attenuator of the signal

sencrator if the readjustment increases LLF. amplifier
gain to the point where overload oecurs.

The crvstal filter SELECTIVITY knob should
then be set at 1 and the signal generator detuned
between 3 and 1 kilocveles either side of the ervstal
frequency. Capacitor C-42 should be tuned for maxi-
mum output meter reading, After this Hi]jll.ﬂ[r!h'lll i3
made, the SELECTIVITY knob zshould be set at
OFF and the signal generator retuned to exaet erystal
frequency. Compensator capacitor C-41 should then
be adjusted for maximum reading on the output
meler.

The performance of the LF. ampliﬁu*r and audio
circuits mav be checked against the stage gain data
in Section 4-3 after alignment has been

F’HE NC-200 RECEIVER

throuch a standard [TRE dummy antenna amld ac-
1'III'HI1'I_'| tuned to deliver a 2iznal of the same fre-
quendcy as that indicated by the receiver dial setting,
If. when this signal is tuned in, the dial reading is too
high. the capacity of the H.F. nscillator general cover-
ave circnit trimmer C-531 should be decreazed (o
make correction. Converselv, low dial readings are
corrected by increasing the capacity of trimmer (51,

[t is imperative that the high frequency oscillator
circuils operate at a hizher 1'rﬂqur*1ln*} than that of
the first detector and R.F. amplifier circuits. This
van be checked by tuning in the image signal, which
should appear at a dial reading up}lr'ls\i!ml[r'h LA
Kiloeveles below that of the real siznal. The image
signal should be considerably weaker if the R.F.
amplifier is correctlv aligned and a stronger test
signal mav be required before the image can be
found. If the image does not appear at the lower

1'r+~lim'm"l. dial setting, the H.F. oscillator circut

l‘nmph'lﬂl. Selectivity mav be checked
against the curves of Dwg. No. L.

After alignment of the LF. amplifier
has been !‘ur!I|l|rIF||‘ the C.W. 05, con-
trol should be =et at 0 at which setting
the CW. oscillator should be at zero beat
with the test signal. If zero beat does
not oceur at (. rf'alljllit capacitor C-A7
of transformer T-1. as shown in Photo
No. 3.

The quartz ervstal resonator Y-1 may
be checked at the conclusion of LF. am-
plifier alignment as follows: The SELEC-
TIVITY control should be set at 5 and
the zignal generator tuned to the crys-
tal frequency. The output meter reading
should be noted. When the SELEC-
TIVITY knob iz turned to OFF, the

meter reading should decrease 1 1o 2 db,
provided the PHASING knob is at 0. An increase
in meter reading can, in most cases, be traced to an
improper adjustment in the LF. amplifier, since the
crvstal resonator is mounted in a sealed holder, and
it is rather unlikelv that trouble will be had from
that source.

5= General Coverage Alignment

{a) H.F. OQsciLLATOR
Alignment is effected as follows: With the coil
range to be aligned connected in the tireait and with

the receiver controlz set as recommended in Section
5-1. the MAIN TUNING dial should be set near the
high frequency end of the range. A signal generator
should be connected to the antenna input terminals

is incorrectly adjusted and the capacity of the H.F,
oscillator trimmer capacitor in question must be
decreased until the real signal and image signal ap-
pear at the proper points on the dial.

(b) Fmst DeTecror axp K. F. AMPLIFIER

With the zignal generator adjusted to deliver a
modulated signal near the high frequency limit of the
range to be checked. the receiver should be tuned to
give maximum output, as indicated by the output
meter. The first detector and R.F. amplifier trimmer
capacitors C-30 and C-49, respectively. should then
be varied until the output meter reads maximum,
On the highest frequency bands, adjustment of the
first detector and R.F. amplifier trimmers ma
change the calibration of the high frequency oscil-
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rea!:gnmem, it may be necessary to readjust the high
frequency oscillator trimmer C-51 in order to main-
. .
L

A\
- iomrmn Al ne s sma s b oo d O P,
d P\.F. iuuulu:l allguuu:ui may 0O€ usea ir a 5 14

generator is not available. This method consists of
Setui‘g the irimmers at the au_,usu‘m‘:ﬁt which pro-
vides maximum circuit or background noise. It will
be found that trimmer settings under this method are
sufficiently sharp to provide good alignment, al-
though the adjustment must be made with care to
avoid alignment to the image frequency.

{¢) Tracking oF H.F. Circuirs

After the H.F. oscillator, first detector and R.F.
amplifier trimmers have been properly set at the high
frequency limit of the range, the receiver should be
tuned to a frequency toward the low frequency end.
Tracking at any point up to the low frequency limit
may be checked by adjusting the signal generator
to the proper frequency and testing the settings of
the first detector and R.F. amplifier trimmers for
maximum gain. Calibration mayv be checked also at
these points. After such a test, all trimmers checked
should be reset at the high frequency end of the band
since their settings are most critical at this point.

Errors in tracking near the low frequency limit of
the band can be caused by defects in any of three
circuit elements.

(1) The tuning capacitor section.

(2) The circuit inductance.

(3) The H.F. oscillator series padding capacitor.

In order to determine if one or more sections of the
master tuning capacitor C-1 are the cause of any
mistracking present, it is necessary to make the check
described above on two or more different bands. If
the same tracking error appears on all bands, the
master tuning capacitor is definitely at fault. The
error should be corrected by permanently bending
the rotor or stator plates to provide the proper
capacity.

If the tracking error appears only in the R.F.
amplifier or first detector stage and on only one band,
the inductance of the tuned circuit of the stage is
incorrect. Should the tracking checks indicate that
the H.F. oscillator circuit of a particular band is at
fault, either the inductance of the circuit, the series
padding capacitor or both may be responsible.

After any change or readjustment is made to an
high frequencv circuit inductance or series padding

ed

(‘anamfv 1t will be necessary to realign the associ

Cit Cessal oL 4.4

e

'
I

-
W

3-i. Band-Spread Alignmeni

(a) H.F. OsciLLATOR

The method of adjusting the H.F. oscillator band-
spread trimmer C-56 of any range is the same as that
described under Section 5-3 (a) above. As stated
previously (Section 5-1), the adjustment of the
general coverage trimmers must not be altered at this
time.

(b) FirstT DETECTOR AND R.F. AMPLIFIER

The method of adjusting the band-spread trim-
mers C-58 and C-57 of the first detector and R.F.
Amplifier circuits is the same as that described under
Section 5-3 (b). i

(¢) Tracking or H.F. Circu ITS

After steps (a) and (b) have been completed, the

MAIN TUNING control sh(,n_l_ be turned to the
low frequency band limit, and the accuracy of the dial

contro: snouia tunen oe reset at tne nign irequenc
band limit, and step (a) repeated. Recheck the low
frequency dial reading and repeat the whole proce-
dure if necessary

[ o T TR L ., Lave fix

Lae uClCLlUr dllu .l\ I' dlllp
band-spread series padding capacntors. These circuits
will, therefore, track properly with the H.F. oscillator
stage provided that the general coverage circuits are
properly aligned and that the band-spread H.F.
oscillator circuits are accurately tuned.

3=3. S-Meter Adjusiment

The S-meter balancing resistor R-39, shown in
Photo No. 3, is used to obtain zero meter reading in
the absence of signal input to the receiver. The ad-
justment is as follows: Set the R.F. GAIN control at
10, CONTROL SWITCH at MVC, and disconnect
the antenna leads; adjust R-39 until the S-meter
reads zero.

3-6. Band Indicator Adjustiment

An adjustment for centering the band indicator
markers in the horizontal slots of the dial face is lo-
cated in back of the MAIN TUNING knob. It is
recommended that the MAIN TUNING knob be

pulled out to engage the band changing mechanism,

and turned clockwnse to the last position before the
stop. The red band marker should then indicate 28

to 30 mec. (10 meter) band- spread To make the ad-

_stmnnf elmnlv remove fl 1e tum ng !r_nnh nnr‘ set t_hn

14" hex-head screw as may be required. The screw is

e

ﬁﬁ]f Innlnng
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SECTION 6.

PARTS LINT

THE

NC-200 RECEIVER

Symbol '}

.

Ci,
-

Cia

Cic

Ciy

Cas
Cge

~
Lize

C:EO
Ui

Cuz

Cas

Ci

C;e
Cis

Funciion

R.F. Amplifier Tuning. . ... ... .. .. ... . .. 1

First Detector Tuning. . . o
H.F. Oscillator Tuning. . ... ... ... ... ... ‘
R.F.Grid Filter. .. .. ...... ... .
R.F. Cathode By-pass ...
R.F. Screen By-pass

R.F. B+ By-pass. .
Firat Dat. Cathade Rv-nrxnnv

& AF8Y 1788, LauliVuc 22

Flrsl Det Screen By-pass. ... ... ..., .. '

wromynaa

First I.F. Cathode By-pass
First LF.B+ By-pass. ... ......... ... .. !
Sec. I.F. Grid Filter. . .. ... ....... .. ... .. ‘.
Sec. I.F. Cathode By-pass. .. ......... ... !
Sec. I.F. Screen By-pass. . ... ....... ... .. . |
Sec. I.F. B+ By-pass. .. ..........
Sec. Det. Plate By-pass. .. ..... .. ... ... .. |
Sec. Det. to Limiter Audio Coupling. . . .. .. ‘
Sec. Det. Cathode By-pass. ........ .. .. . 1
Sec. Det. LF. By-pass. ... ... ...... ... o
Limiter Output By-pass. . ... ... .. .. ... . ‘
ToneControl . . .. ... ... .. .. .. .. ... ..}
Limiter to Inverter-Audio Coupling. . .. . .. ‘
ToneControl ... . ... ... ... ... ... ........
Inverter-Audio Cathode By-pass. ... ... ...
Inverter-Andio te Output Coupling. . ... ..
Inverter-Audio to Output Coupling. . . .. . ‘

Inverter Feedback Coupling. ... ... ..

erier feeCACK L0

H.F. Oscillator Grad . . ... . ....... ... .. V .7 .7

Reoat Nacillatar Grid

Deatl USCliiaiOr Ui, . .. Lo

Beat Oscillator Screen By-pass. . ... ... .. .. :

Sa P
Dcdl USL to Sec. Dcl Cuupuug ,,,,,,,,,,, i

AVC Output By-pass............... \

A X7 DY |

AVC Plate By-pass. . ............... .. . !
AVC Cathode By-pass. . ... ..... .. ... . !
B Minus By-pass. ............ . ... ..
AVCto Sec. Det. Coupling. . . ..... ... ..
Power Supply Filter. . ... .. ......... ...
Power Supply Filter. .. ... ... ... ... ...

Crystal Filter Input Tuning. . ... ... ...
Crystal Filter Phasing Control ... ... ... ..
Crystal Filter Compensating. .. ... ... . ... ;
Crystal Filter Output Tuning. .. .. ... ... ..
T-2 Primary Tuning. .. ........ ... ‘
T-2 Secondary Tuning. .. ....... ... .. ...

T-3 Primary Tuning. . ... ... ... ... ..

Mica
Paper
Paper
Paper
Paper
Paper
Paper
Paper
Paper
Paper
Paper
Paper
Paper
Paper
Paper
Paper
Ceramic
Mica
Ceramic
Paper
Paper
Mica
Elec.
Paper
Paper
Paper

Ceramic

Ceramic
Paper
Elec.
Air

Air
Ceramic
Air

Air

Air

Air

n .- "
Rating

225 mmf. max.
225 mmf. max.
225 mmf. max.

005 mfd., 300v.d.c.

.1 mfd., 400v.d.c.

dmfd., 400v. d.c.

.1 mfd., 600v.d.c.

Jdmfd., 400v.d.ec.

| . mfd., 400v. d.c.

‘ Imfd, 600v.d.c.

.01 mfd., 600v.d.c.

Jdmfd, 400v.d.c.

1 mfd.,, 600v.d.c.

01 mfd.,, 600 v. d.c.

1 mfd.,, 400v.d.c.

.1 mid.,, 400v.d.c.

.1 mfd., 600v.d.c.

.01 mid.,, 600v.d.c.

; 1. mfd., 200v.d.c.

00025 mfd., 1,000 v. d.c.

i .001 mfd., 500v.d.c.

| .00025 mfd., 1,000 v. d.c.

.01 mfd., 600v.d.c.

.01 mfd., 600v.d.c.

.001 mfd., 500v.d.c.

10 mfd., 50v.d.c.

1 1 mfd.,, 400v.d.c.

| 1 mfd.,, 400v.d.c.

1 mfd., 400v. d.c.

.0001 mfd., 1,000 v. d.c.

001 mfd., 500v.d.ec.

1 mfd., 400v.d.c.

1mmf, 400v.d.c.

1 dmfd, 400v.d.c.

| 1mfd, 400v.d.c.

j 1 mfd.,, 400v. d.c.

‘. 8 mfd., 200v.d.c.

.00005 mfd., 1,000 v. d.c.

| Imid, 600v.d.c.

| Band8mfd, 475v.dc.
|

| 6to 85 mmf. .
. 5 and 5 mmf.
! 2to 6 mmlf.
! 6 to 85 mmf.
6 to 85 mmf.
1 6 to 85 mmf.
i

6 to 85 mmf.

R

£ %

1fzfzf723$323333332335%

5 3

2233
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SECTION 6. PARTS LIST (Continned)

Svmbol | Function T_vpe ‘ Rating
CAPACITORS (Continuod)
Cis T-3 \econdar\ Tumnv ................... Air 6 to 85 mmf.
Coo ) TaTening. ... Air | 610 85 mmf.
Cix C.W.Osc.Control . .. ......... ... ... ... Air | 1to10 mmf.
Ca Gen. Cov. R.F. Amplifier Trimmer. ... Air . See Note No.1
Cia Gen. Cov. 1st Det. Trimmer. . . ... ... ... ... Air ! See Note No. 1
G Gen. Cov. H.F. Osc. Trimmer. ... . ... ... Air See Note No. 1
Cia Gen. Cov. H.F. Osc. Padder. . .. ... ... ... Air : See Note No. 1
Cau Gen. Cov. H.F. Osc. Padder. . ... .. ... ... * Mieca . See Note No. 1
Cis Band-Spread R.F. Amplifier Trimmer. . . .. ~Air t See Note No. 1
C Band-Spread 1st Det. Trimmer. ... . .. ... Air . See Note No. 1
PE Band-Spread H.F. Osc. Trimmer. ... ... ... ' Air i See Note No. 1
Cs: Band-Spread R.F. Amp. Padder.. ... .. ... | Ceramic | See Note No. 1
Cis Band-Spread 1st Det. Padder. .. .. ...... .. I Ceramic E See Note No. 1
Cia Band-Spread H.F. Osc. Padder. .. ... ... .. i Ceramic | See Note No. 1
Cau Band-Spread H.F. Osc. Padder. . .. ... .. . i Ceramic ! 2to 6 mmf.
| RESISTORS
i ! |
R, | RF.Grid Filter. . ... . ........ ... .. ...  Fixed | 500,000 Ohm, Y, w
R. R.F. CathodeBias. ...... .. ............ .. ‘ Fixed : 500 Ohm, 14/ w
R. First Det. Cathode Bias. .. ........... .. .. | . Fixed 250 Ohm, low
R, First Det. Screen Bleeder. .. .... . ... .. .. .. " Fixed 100,000 Ohm, 14 w.
R First Det. Screen Dropping. .. ........ .. .. Fixed 50,000 Ohm, Yo w
R, First Det. Plate Filter. .. ...... ... ... .. .. i Fixed 2,000 Ohm, 4w
R. First LF. Grid Filter . ... .. ... .. ... ... .. Fixed 20,000 Ohm, l5w
R. First L.F. Cathode Bias. . ... ... ... ... ... Fixed See Note No, 2, 4w
R, | FirstLF. PlateFilter . . .. . . ... ... ... " Fixed 2,000 Ohm, 1% w.
R, Sec. LF.Grid Filter. . .. ... .. ... ... .. .. Fixed 500,000 Ohm, 14w
R, Sec. LF. Cathode Bias. .. ... .. ... . .. . Fixed See Note No, 2, low
R.. Sec. I.F. Screen Bleeder. . . ... ... ... .. .. ! Fixed 100,000 Ohm, Y5 w
R.. Sec. LF. Screen Dropping. .. ........... .. | Fixed 70,000 Ohm, 14w
R, Sec. Det. Plate Filter. .. ... ... .. ... .. .. |  Fixed 2,000 Ohm, 15w
Ri: Sec. Dei. I.F. Filter. .. ... ... ... ... ... .. ‘ Fixed 3,000 Ohm 1/2 W
3 R See.Det. Load. .. ..... ... ... ... ... . ... Fixed 25,000 Ohm, 4w
| R Limiter Input........... ... ....... . .. Fixed 50,000 Ohm, 15w
| R. Limiter Output. . ....................... ~ Fixed 50,000 Ohm, 4 w.
I Ry ToneControl. .. .. .. .................... . Comp. Var. 500,000 Ohm,1 w.
R.. A.F. Gain Control. . ... ... . . ... .. ... ... . Comp. Var. 500,000 Ohm,1 w.
R.. Inverter-Audio Cathode Bias. . ... ... .. .. i Fixed 1,000 Ohm, 15w
R.. Inverter Grid. ... ...... . ... ... ..., ; Fixed 500,000 Ohm, Y4 w
R.. First AudioPlate. .. . ... .. ....... ... ... | Fixed 50,000 Ohm, 15 w.
R.. | FirstAudioPlate .. ................ ... | Fixed 50,000 Ohm, 15 w.
R.; OutputGrid. ......... ... ... ... |  Fixed 250,000 Ohm, 15 w.
R | OutputGrid..... ... ... ....... " Fixed 250,000 Ohm, 15 w.
R.: Inverter Feedback Coupling. .. ...... ... .. . Fixed 250,000 Ohm, 15 w.
R Output Cathode Bias. .. ................. | Fixed 200 Ohm,2 w.
R., R.F. Gain Control With Switch. . ... ... ... i W.W. Var. 10,000 Ohm, 1145 w.
R., | R.F.GainBleeder . .............. ... | Fixed 50,000 Ohm, 14 w
I
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Svmbol Function Tvpe ; Rating
T RESISTORS (Coniinued)
R.. | HF. Osc. B+ Dropping. ... ........ .. .. Fixed 50,000 0hm,1  w.
; R.. | HF.Osc.Grid. . . ... ... ... ... .. .. ... Fixed | 50,000 Ohm, Y% w.
1 R Beat Osc. Plate Filter. . ... ... .. . . ... Fixed ‘ 250,000 Ohm, 145 w.
I R. | BeatOse.Grid...... ................... Fixed ’ 50,000 Ohm, 14 w.
3 R.; Beat Osc. Screen Bleeder. . ... ... ... ... .. Fixed | 100,000 Ohm, 14 w.
R Beat Osc. Secreen Dropping. .. ... ... .. . . Fixed ‘ 100,000 Ohm, 14 w.
R ! B+ Voltage Divider. . ... ... ... ... .. . ... " Fixed | 20,000 Ohm,2 w.
| R.. B+ Voltage Divider. . ... ........ ... ... Fixed ‘ 20,000 Ohm, 2 w.
R.. S-Meter Adjustment. .. ... ... ... . .. .. W.W. Var : 1,000 Ohm,1 w.
{ R S-Meter Bridge. . .. ...... ... . ... .. ... Fixed 1,000 Ohm, 14 w
R., AVC Plate Filter . AU . Fixed 500,000 Ohm, 14 w.
R.. AVCPlate. ... .. ... .. . ... ... ..., Fixed 500,000 Ohm, 15 w
R.. AVC Voltage Divider Fixed 1,500 Ohm, 2 w,
l R.. AVC Cathode Bias. .. ....... .. .. .. ... Fixed 500 Ohm,2 w.
Ry, | AVCGrd. .. ... Fixed 5,000,000 Ohm, 14 w.
R, Limiter Control . .. ... ... ... ... ... . ... W.W. Var. 10,000 Ohm, 115 w.
MISCELLANEOUS
F, | ACDhineFuse.......................... Glass Encl. 2 Amp.
I i S-Meter Lamp.......................... No. 40 6v.,.15a.
I, Dial Lamp. ... ....... ... ... . ......... No. 47 6v.,.15a.
Iz Dial Lamp.......................... ... No. 47 6v.,.15a.
L, Powcr Supply Filter Choke. ... ... .. ... .. Potted 17 h., 100 ma.
L. Power Supply Filter Choke............. .. Potted 17 h., 100 ma.
M, Signal Strength Meter. . ... ... ......... .. “S" Scale 0 to 1 ma.
P, Loud Speaker Connector Plug. .. ....... .. Molded 5 Prong
P, Dummy Plug for AC Operation. ..........| Molded 7 Prong
i P; Battery Connector Plug. . ... ....... .... Molded 7 Prong
1 S - e
| é } i Control Switch. ... ........... ... ...... Two Gang SPST 250 v., 1 a.
i 2
s
i éz f } Power Supply Switch................... Two Gang SPST 250 v, 1 a.
| Si° | Tone Control Switch Part of R-19 | SPST
| S&  S-MeterSwitch......................... Part of R-29 ' SPST
| T Selectivity Control Switch. ... ... . . .. .. Rotary 2 Section, Ganged
‘ T, Power Transformer...................... 150 Watt 115 Volt, 60 Cvele
T, LF. Transformer........................ Air Tuned 455 ke.
T; LF. Transformer........................ Air Tuned 433 ke.
T, Beat Osc. Transformer................... Air Tuned 455 ke.
X, Audio Output Socket. . .................. Bakelite 5 Prong
X, Battery Connector Socket................ Bakelite 7 Prong
Y. Crystal Resonator. ................... ... Quartz 455 ke

Note No. 1. Capacitor rating is different in each coil range and is individually
adjusted as circuit conditions may require. Definite rating cannot be listed. C-52 used

in E and

F ranges only. C-54 to C-60, inclusive, used in A, B, C and D ranges only.

Note No. 2. Resistors R-8 and R-11 may have values between 300 and 5,000 ohms since
they are chosen to meet the circuii requirements of the particular receiver. The resistance
values are determined after careful laboratory test and cannot be changed without im-

pairing performance.

NOTICE:—Duc 10 the exigencies of the War Program, the manufacturer may have found it necessary to employ

substitute,

interchangeable parts in cerlain receivers. Such parts do not impair performance in any way, but should

replacenient become nccessary it is suggested that the type indicated in the Parts List be obtained, 1f possible.
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