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A high performance receiver

of advanced design for the
200 to 400 and 1,000 to 30,000
kilocycle range.
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HIGHLIGHTS ...

° 200 to 400 and 1,000 to 30,000 Kilocycle Range.
© 10,000, 500 and 8 Ohm Output Impedances.

* 6 Tuning Bands with Definite, Accurate Calibration.
® Actual Single Dial Control.

Automatie, Adjustable-Threshold Noise Limiter.
* New, Flexible Crystal Filter.

Temperature Compensation.

Automatic Voltage Stabilization.

* 115 and 230 Volt, 50/60 Cycle Operation.
Phonograph or High-Level Microphone Pick-up Jack.




THE NC-2-40CS COMMUNICATIONS RECEIVER

SECTION 1.

i-1. &seneral

The NC-2-40CS BADIO RECEIVER 1s
a superheterodyne employing eleven tubes
plus a rectifier with a frequency range of
from 200 to 400 and 1,000 to 30,000 kilo-
cycles. Many new features of recent design
are incorporated in this Beceiver. An
automatic noise limiter with adjustable
threshold provides a means of effectively
reducing interference caused by external
noise pulses. The sensitivity of the
NC-2-40CS is particularly high, an input
signal of only 1 microvolt providing 1 watt
of audio output. B.F. coupling circuits
designed in the National Laboratories have
made possible the maintenance of full sen-
sitivity up to the highest frequencies cov-
ered by the Receiver. The crystal filter
employed in the NC-2-40CS provides six uni-
form steps of selectivity variation plus a
phasing control for the reduction of inter-
fering heterodynes.

A high degree of oscillator stabality
1s achieved 1n the NC-2-40CS Receiver.
Perhaps the best way to prove the excep-
tional performance of the high- frequency
oscillator circuit 1s at 30.0 Mc., where a
line voltage shift from 100 to 120 volts
produces less than 1,000 cycles change in
tuning, a variation of less than 0.003 per-
cent. Frequency drift due to temperature
effects has been reduced to a minimum
through the use of temperature compensating
capacitors in the high-frequency and C. W,
oscillator circuits,

The standard NC-2-40CS BReceiver is de-
signed for operation from a 110/120 or 220/
240 volt, 50/60 cycle power ‘source, or from
batteries furnishing the required voltages.

I-2. Circuit

The circuit employed on all bands con-
sists of one stage of radio frequency am-
plification, a separate first detector and
stabilized high frequency oscillator, two
intermediate frequency stages, an infinite
1mpedance second detector, a self-balancing
phase inverter and audio amplifier, and a
push-pull audio output stage.

DESCRIPTION

The second detector utilizes one set
ot elements of a dual triode; the other set
ot elements is utilized for a series valve
noise lirmiter. Separate tubes are used 1n
the automatic volume control and beat fre-
quency oscillator circuits. The latter 1s
coupled to the second detector for C.W. re-
ception,

A crystal filter 1s connected between
the first detector and first I.F. amplifier
tubes.

All voltages required by the Beceiver
circuits are supplied by a built-in power

supply.
I-3. Tube Complement

The NC-2-40CS is supplied complete
with tubes which are tested in the Heceiver
at the time of alignment.

The tubes employed are as follows:

R.F. Amplifier....... A IO S 6SKT
First Detector. v oreeenncsnrronsssasena K8
H.F. Osc1llator..cvverieniiinnnennenns, 6J5
First L1.F. Ampli fYer. . . cueaue s sae s 6K7
Second: I.F: Mmplifier....viwaascas . 6SK7
Second Detector-Limiter........... ﬁqLTGT/G
Automatic Volume Control............... a6VA
Beat Frequency Oscillator............. 68J7
Amplifier and Phase Inverter...... AESNTCT/G
Push-Pull Audio Qutput (2)............. 6V6
Reet3THer. i coaciass wre v aie e wile 6% 5 8% 5Y3G

I-1. Tuning System

The master tuning capacitor C-1 and
six sets of coils are used to tune the fre-
quency range of the Receiver in six tuning

bands.

The frequency coverage of the six
bands is as follows:

Band A 14.0-30.0 Mec.
Band B 7.0-14. 4 Me.
Band C 3.5- 7.3 Mec.
Band D 1.7- 4.0 Mec.
Band E 1.0- 2.0 Me.
Band F 200- 400 Kc.

All transformer coils of the B.F am-
plitier, first detector and H.F. oscillator
stages with their associated padder and
alir-dielectric trimmer capacitors are
mounted 1n a rigid aluminum casting which
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slides the length of the chassis, being
moved by the MAIN TUNING control. The
various coil assemblies are fitted with
heavy contact pins which engage spring con-
tactors mounted immediately under the vari-
able tuning capacitor. lhis system permits
thorough shielding of each individual coil
while, at the same time, the coils 1n use
are moved to the best position in the
chassis, giving shortest leads to the tubes
and master tuning capacitor, and all other
colls are completely disconnected from the
circult.

1-3. Crystal Filter

Undoubtedly, the most efficient, flex-
ible crystal filter yet designed 1s used 1in
the NC-2-40CS Beceiver. Six uniform steps
of selectivity, as shown in Fig. No. 1, and
a variable phasing control allow the re-
ceiver to be adjusted to almost any operat-
1ng condition, a highly desirable feature
for both short wave communication and
broadcast band reception. The curves show
that any degree of selectivity between that
of full single signal operation and wide
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band broadcast reception is availahle, the

ratio between the two being almost forty to
one.

1-6. NYoise Limiier

The new noise limiter of the NC-2-40CS
Beceiver 1s of the automatic, adjustable-
threshold, series valve type developed in
the National Laboratories. The limiter is
double-acting--limiting noise on both posi-
tive and negative peaks. The usefulness of
this limiter will be most appreciated on
the higher frequency bands where 1gnition
noise and other high frequency disturbances
are effectively suppressed.

1-7. Tone Control

The tone control is used to vary the
frequency characteristic of the audio am-
plifier. The control 1s particularly help-
ful when receiving weak signals through in-
terference, as explained i1n Section 3.

1-8. Signal Strengih Meter

AO to 1 milliameter, serving as a
signal strength meter, 1s front panel
mounted. It 1s fitted with a scale in S-
units from 1 to 9 (5db. per S-lnit) and 1in
db. above S-9 from 0 to 40db. The circuit,
in which the meter 1s connected, makes
possible accurate signal input readings
trom below 1 microvelt to 5,000 microvolts.

1-9. Anierna Input

Antenna input terminals are located at
the rear of the receiver chassis near the
center. lhe input circuit 1s suitable for
use with a single wire antenna, a balanced
feed-line or a low impedance concentric
transmission line. Average input impedance

1s 300 ohms.
I-10. Audio Owuipuil

(1) A headphone jack 1s mounted on
the front panel and 1s wired so as to si-
Lence the loudspeaker when the phone plug
1s inserted. The correct load impedance
for the headphone cireuit 1s 20,000 ohms,
this being the usual impedance of phones
having a D.C. resistance of between 2,000
and 3,000 ohms. Maximum avdio output
available at the phone jack 1s 15 milli-
watts.

(2) A five prong socket (X-1) 1is pro-
vided at the rear of the Receiver for con-
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nection to the loudspeaker furnished with
the NC-2-40CS. The audio output leads are
brought directly to this socket. The pro-
per load impedance (total) for the output
connection 1s 10,000 ohms. Maximum undis-
torted audic power available is 8 watts.
(3) Two additional audio output con-
nections are brought out to terminal strips
(X-3 and X-4) from the output transformer
(T-5). The proper load impedances for con-

nection to these output circuits are 8 and

500 ohms, respectively. The 500 ohm term-
inal (X-4) is suitable for connection to a
500 ohm telephone line.

I-11. Power Supply

The standard NC-2-40CS BReceiver 1s de-
signed for operation from a 110/120 volt,
or 220/240 volt, 50/60 cycle power source.
A toggle switch 1s provided in the dual
primary circuit of the power transformer to
permit operation from either voltage. Nor-
mal power consumption is approximately 80
watts. The built-in power supply delivers
all voltages required by the heater and B
supply circuit - 4.5 amperes at 6.3 volts
and 100 milliamperes at 250 volts, respec-
tively. One side of the A.C. input line 1is
connected through a 2 ampere and a 1 ampere
fuse each housed in an extractor post
marked ‘FUSE’'" mounted at the rear of
the receiver chassis. The 2 ampere fuse 1s
used 1n the circuait for 115 volt operation;

both 2 and 1 ampere fuses are used for 230
volt operation,

All NC-2-40CS Receivers are equipped
with a seven prong plug and socket combina-
tion to permit portable or emergency opera-
tion from batteries; See Section 2-3.

1-12. Loud Speaker

The loudspeaker supplied with the
table model NC-2-40CS Receiver is of the
permanent magnet field type having a nomi-
nal diameter of 10 inches. A coupling
t ransformer, mounted on the loudspeaker
chassis, matches the voice coil to the out-
put impedance of the Receiver. A shielded
three wire cable and plug is furnished for
connection between the loudspeaker and re-
celver.

A cabinet, finished to match the Re-
ceiver, houses the loudspeaker for table
mounting.

1-13 Pick-up Jack

A pick-up jack mounted on the front
panel of the Receiver may be used to con-
nect auxiliary apparatus, such as phono-
graph pick-up, to the audio system of the
NC- 2-40CS Radio BReceiver. This input cir-
cuit 1s high impedance and feeds into the
6SNTGT/G, Audio Amplifier-Phase Inverter
tube. The TONE and A.F. GAIN controls are

operative with this connection.

SECTION 2. INSTALLATION

2=-1. Antenna Recommendations

When using a single-wire antenna, the
lead-in should be connected to one antenna
input terminal and the short flexable lead,
which 1s attached to the chassis, should be
fastened to the other terminal. The dimen-
sions of the single-wire antenna system are
not critical, the recommended length, in-
cluding lead-in, being from 75 to 100 feet,
al though any length between 25 and 200 feet
may be used.

Feed-lines of doublet systems should
be connected to the two input terminal s,
The flexible lead 1s not used.

The inner c¢onductor of a concentric
transmission line should be connected to
one 1nput terminal. The outer conductor

and the flexible grounding lead should be
connected to the other terminal.

An external ground connection to the
chassis may or may not be necessary. It
should be used unless 1t reduces signal
strength,

2-2. AC Operation

After unpacking the NC-2-40CS Receiver
and loudspeaker from the shipping cases,
proceed as follows:

(1) Bemove the two coil carriage
locking screws on the right-hand side of
the cabinet before attempting to slide the
coil carriage.

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

(3) Insert the dummy connector plug
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ANTENNA F-2

&

X-3 X-1

BSW X-4 P-2 F-1
X-2

Fig. No. 2,

P-2 in the seven prong socket X-2.

(4) Insert loudspeaker plug P-1 in
the five prong audio output socket X-1 of
the Receiver.

(5) Connect antenna feed line.

(6) Set primary selector switch for
line voltage to be used 1.e. 115 or 230.

(7) Plug A.C. line cord in proper
source of supply.

(8) Set controls as recommended in
Section 3 for reception of signals.

2~-3. Battery Operation
The NC-2-40CS may be operated in port-

able or emergency service by connecting
batteries to the terminals of battery con-
nector plug P-3 and inserting it in socket
X-2, in place of plug P-2. See Fig. No. 2.
For normal operation with somewhat reduced
loudspeaker output, a 6 volt heater supply
(storage battery) should be connected to
terminals 1 and 7 of plug P-3, and a 180
volt B supply should be connected to plug
terminals 4 and 5. The jumper between
terminals 2 and 3 (of P-3) completes the
plate and screen supply circuits of the 6V6
output tubes. The jumper may be omitted,
with greater battery economy, when opera-

Rear View of Receiver (B.S.W. Shield Removed)

tion with head phones only 1s desired. A
suggested refinement 1s to connect a switch
between terminals 2 and 3, thus permitting
the 6V6 B supply to be opened at wall. A
further economy of battery power may be
e ffected by removing the 6V6 tubes from
their sockets. During battery operation
the B+ and B.S.W. switches are operative.
The A.C. line switch does not render the
Receiver inoperative during battery opera-
tion. It 1s necessary, therefore,
move: the battery plug to disconnect the
battery from the Receiver.

Do not attempt to use plug P-2 for
battery connection,
tween terminals 6 and 7 would be incorrect.

The recommendations of Section 3, OP-
ERATION, apply also to the battery pow-
ered NC-2-40CS.

Lo re-

since the jumper be-

2-1. Loud Speaker

If the installation is such that the
loudspeaker w1ll be placed close to the Be-
ceiver, the most desirable position is at
the side. Placing the loudspeaker on top
of the Beceiver 1s not recommended since
undesirable ‘microphonics” may result.
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SECTION 3. OPERATION

3-1. Controls

The MAIN TUNING control knob operates
a three gang variable capacitor C-1 through
approximately a 44 to 1 ratio reduction
drive mechanism. The main dial has 6 accu-
rately calibrated scales, the scale in use
being definitely indicated by band markers
appearing at the scale ends. A dial point-
er shows the frequency to which the Receiv-
er 1s tuned. Immediately below the pointer
is a vernier dial which may be used to ac-
airately log incoming signals. The accu-
racy of the calibration can be relied upon
to be better than plus or minus 1%

The tuning system of the NC-2-40CS is
truly single control; in fact, the MAIN
TUNING control referred to above is
used for band changing as well as tuning.
To select any one of the six tuning bands,
the MAIN TUNING control knob is pulled
out about 1/4 inch. When this is done, the
dial and capacitor drive mechanism is dis-
engaged and the knob is geared to the coil
casting. As the knob 1s 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. Approximately one full tumm
of the MAIN TUNING knob is required
to change from one tuning band to an adja-
cent tuning band. After the desired band
has been selected, the tuning knob 1is push-
ed 1n to its original position, disengaging
the coil carriage rack.

The LIMITER control is used to
switch on the limiter, and following this,
to adjust the threshold at which limiting
action starts. When the LIMITER con-
trol 1s turned on (at position 0 on the
dial scale) limiting action automatically
takes place at a relatively high percentage
modulation. Botating the control clockwise
progressively lowers the threshold, or per-

centage modulation, at which limiting ac-
tion starts until maximum clipping i1s ac-
hieved at 10. This limiter is double-act-
ing in that limiting is accomplished by the
suppression of both positive and negative
p eaks.

The B.F. GAIN knob is used to ad-
just the amplification of the R.F. ampli-
fier and two I.F. amplifier tubes. Ampli-
fication increases as the control i1s turned
clockwise towards 10.

The CONTROL SWITCH has three pos-
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1tions marked AV.C., WM. V.C. and C.W.00. re-
spectively. In the AV.C. position the
autematic volume contrel cireuit 1s in op-
eration and the S-meter 15 switehed an: 1n
the M. V.{l, position automatic volume econ-
trol and S-meter are turned off: in the
C.W.0. position, the heat frequency oscil-
lator 1s switched on and anteratic volume
control and Smeter are turned off.

The POWER SUPPLY control knob has
B+ OFF and
respectivelv. In the counterclock-
OFF,

the primary circult being

three positiens marked OFF,
H+ 0N,
wlse posltion,
turned off,
cpened by the AT, line switch; 1n the mid-
positron B+ QFF, the A.C. line switch 1s
turned on but the B supply elrcults are in-

the Herelver is

complete since the Be switch is opened; in
Br ON, the B4
awitch 1s closed, completing the B supply
The B 4+0FF position may thus be
used for rendering tlie Recelver inopera-

the clockwise position,
clrcult.

tive, as mav be required for stand-hy pur-
poses diring transmission periods.

The PEIMARY SELECTOR SWITCH of
the power transformer is mounted on the Re-
cerver chassis to the right of the power
transtormer., This swilch selects the pro-
per circult arrangement of the dual primary
from either 115 or 230 volt
there 15 a shield provided

for vperation
HOWED Source.

Lo prevent nnintentional throwing of the
swi Lch,
The A.F. GALN control knob 1s used

to adjust the audio amplilication of the
Heceiver. Audio anplification increases as
the control 1s turned towards 10 on the
scale.

The PHASTNG and SELECTIVITY con-
trols are part of the crystal filter. When
the SELECTIVTTY control 1is set at OFF,
the crvstal is switched out of the circutt.
Wiell the crystal switched out, the PHAS-
[NG contral bas little influence on receiv-

Wicth the SELECTTVYITTY

cantrol knob set at any point between | and

er performance.
2. 1nclusive, the crvstal filter 1s in op-
eration, selectivity increasing as the knob
15 advanced to 5. See Fig No. 1. The
PHASING control 1s then used to balance
the crystal bridge circuit and eliminate
interfering signals or Leterodynes,  See
Sections 3-2 and 3-3.

The C.W. 0OSC. control knobk is used
for varying the frequency of the beat os-
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ciilator. Ac D oun the CW. OSC. scale,
the heat oscillatar 15 tunad to the inver-
mediate frequency ol the Beceiver, See
Section 3-3,

The TONE control
vary the [reguency characteristic of the
audio arplifier as previvusly described.

knob 12 nsed to

At N on the dial scale nomal recetver re-
production its achieved, at position HIGH
the low tones are atcenuated and rotating
the countrol towards LOW procressively
attenuates the high tones,

A BEW terminal panel

at the rear of the receiver chassis. The

1% mounted

terminals are connected in parallel with
the B+ switch. 1! external
by control 1s desired,

{remntﬁl stanid-
1t can be acceom-

plished by connecting a swilch or relay to
these terminals.

3=2. Fhore Reception

After the equipment 1s progerly in-
atalled, 1n accordance with Section 2, it
1s placed 1n operatian by adjusting tle re-
celver controls as tollows:

1. Set the POWER SUPPLY switch
at B+ QN
2. Turn the LTMITER control to

the extreme counterclockwise position

Lo F1).

3. Set the (ONTRM. SWITCH at A.V.(.

4, Set the SFLECTIVITY switceh
at OFF,

5. Turn tlie PHASING control to 0.

6, Turus the P.F., GAIN control to
a point between B and 10,

N Turn the A.l. GATN control

to the peint providing the desired audio
volume.

3. Adinst the TONE control te
r1ve tlie desired audic characteristic.

The Receiver is now adjusted for the
reception of phone signals and will tune to
the irequency indicated by the WATN
TUNING dial. The C.W. 08C. knobk las
no i1nfluence on receiver performance with
the above settings.

¥ith the CONTEOL SWITCH set in
the A.V.(C. positioen,
F.F. GAIN knob should he advanced as

tar as receiving conditions persit, or uln-

as recomriended, the

t1l backeground noise hecomes ohjectionably
loud, Avdio output should be adjusted en-
tirely by means of the A.F. GAIN knob.

Ihe operator must remember that antomatic
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volume control action will bé restricted
unless the RB.F. GAIN knob 1s fully ad-
vanced.

The CONTROL SWITCH mav be set at
M.V.C., 1n which case the operator must he
careful not te advance the R.F. GAIN
knoeb to a point where I.F. or audic ampli-
fier overload ocecurs. Such overload is
indicated by distortion. In general, the
A.F. GAIN control may be set at about
half wavy on, 1.e., at 5 and the audio out-
put adjusted by means of the R.F. GAIN
control.

If a signal is weak and partially ob-
scured by background noilse and static, best
signal-to-noise ratio will be obtained by
the TONE control
LOY position. The most effective setting
must be determivned by trial as too much at-
tenzation of high andie frequencies may
prove undesirable.

When a signal Is accompanied by static
peaks or nolse pulses of high intensity and
short duratlon,

turning toward the

the best signal-to-noise
ratio will be obtained by turning on the
LIMITER control and advancing 1t as
necessary. lhe best setting must he de-
termined by trial. If static peaks and
nolse pulses are extremely strong or 1f
they are ot fairly long duration, the ef-
fectiveness of the limiter will be best
with the CONTROL SWITCH in the M. V.C.
position. In such cases both R.F. GAIN
and LIMITER controls must be carefully
adjusted for optimum signal-to-noise ratio.

The selectivity of the Becelver may be
adjusted by means of the ¢rystal filter.
The normal setting of the SELECTIVITY
contrel in phone reception 1s at one of the
positions affording broad selectivity.
Positions OFF, 1 or 2 are recommended. Se-
tectivity may be progressively increased by
turning the SELECIIVITY centrol to pos-
1t1ons 3, 4 and 5 although advancing the
conlrol too far will 1ncrease selectivity
to a degree where phone signals become un-
intelligible.

The PHASING control is used to
eliminate or attenuvate heterodynes, func-
tioning only when the SELECTIVITY ceon-
trol is at a position other than OFF.
The normal setting of the PHASING con-
trol 1n phone reception ts at 0 on the
scale. IF, after a signal has heen tuned
in, an interfering signal canses a hetero-

dyne or whistle, the PHASING control
should be adjusted until the interterence
15 reduced te a minimum.
the PHASING control which provides max-
tmum attenuation of the heterodyne will de-
pend upen the pitch of the heterodvne
whistle. Jf the beat note is above 1,000
cycles, the optimum PHASING control
setting will be near 0; 1f the heat note 1s
300 or 400 cycles, the optimum PHASING
control setting will be near one end of
the scale or the other, depending upon
whether the interfering signal has a higher
or lower frequency than the desired signal.

[t is recommended that the TONE
controel be set in the HIGH positien
when using the crvstal filter in phone re-
ception. The resulcting attenuation of low
audio frequencies tends te compensate for
the side-band cutting action of the crystal
filter,

The setting of

3. C.W. Rerepiion

The 1nitial adjustment of the Receiver
for C.W. reception 1s as described in See-
tion 3-Z, except that the CONTROL, SWITCH
must be 1n the C.W.0. position. The C.W,
O8C, control should be set at mid-scale.

The sensitivity of the Beceiver is ad-
justed by means of the B.F, GAIN con-
trol, care heing taken not to advance the
control to the peoint where strong signals
will cause [.F. or audio amplifier over-
load, as indicated by excessive thumping.

The action of the TONFE and LIM-
ITEF controls will be similar to that
described under Section 3-2. Wien receiv-
1ng C.W. signals, it will be possible to
advance hoth TONE and LIMIMFE controls
considerably further than 1s possible in
phone reception, since audio distortion is
relatively uningortant.

Torning the C.W. 0SC. control will
change the characteristic pitch of the He-
cerver hackground noise. This control en-
ables the operator to vary the audio heat
note of any C.W. signal to a preferred
The pitch will hecome higher as the
beat frequency oscillator 1s detuned from
the I.F. amplifier. With the C.W. OSC,
control =zet at 2 or 3 {on either side of
0), the characteristic pitch of the Receiv-

Cone.

er hackground noise will be in the neigh-
borhiced of 2,000 cycles, Under these con-
ditions, the audio beat note of any C.W.




stgnal will show a broad peak at appraxi-
mately 2,000 cycles. This peak will appear
on 'bne side of the carrier” only and the
other side, where the audio beat note is
around 2,000 eycles, will be considerably
This characteristie, known as
‘semi-single signal", is helpful in re-
celving weak signals through interference.
As stated in Section 3-2, the select-
1vity of the Beceiver may be adjusted by
means of the crystal filter controls, the
actlion of the SELECTIVITY and PHASING
controls in C.W. reception is similar to
that described for phone reception. It is
possible, however, to utilize the full
range of crystal filter selectivity in C.W.
reception. Maximum selectivity is chtained
with the SFLECTIVITY control set at 5.
With this setting the single-signal effect,
outlined above, becomes very pronounced; in

weaker.

other words, the audio beat note is very
sharply peaked at a definite audio fre-
quency which 1s determined by the setting
of the C.W, OX. control. The operator may
have difficulty in finding the audio peak
when first attempting to use the crystal
filter. After a signal has been accurately
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tuned to give peak response, the B.F.
CATN control may need to be retarded
1in order to prevent I.F. or audic cverload-
ing. With the Peceiver tuned to ‘“crystal
peak”, an interfering signal may he attenu-
ated by proper setting of the PHASING
knob since this control does not apprecy a-
bly affect the desired sigmal.

J=1. Measurement of Signal Stremgth

To make a measurement of siunal
strength by means of the S-meter set the
Hecetver controls as follows: CON-
TRGL SWITCH at A.V.C.; SFLECTIVITY at
OFF, PHASING at 0. The TONE, LIMI-
TER and A.F. GAIN controls do not af-
fect the meter reading. The setting of the
B.F. GAIN control will determine the
sensitivity of the S-meter, full sensitiv-
1ty {See Section 1-8) being obtained with
the control at 10. FKetarding the R.F.
GAIN contrel to a lawer setting than
10 lowers the sensitivity of the S-meter.

Measurement of the signal strength of
C.W. signals cannot be made with the beat
frequency oscillator in operation.

SECTION 1. SERVICE AND TEST DATA

A~1. Tube Failures

Failure of a vacuum tube in the Re-
celver may reduce the sensitivity, produce
lntermittent operation, or cause the equip-
ment to be completely inoperative. In
such cases, all twubes should be checked
elther 1n an analyzer or similar tube
testing equipment, or by replacement with
tubes of proven qualities. All tubes
should be marked as they are removed from
the Recelver so that they may be returned
to their original sockets thereby reducing
the necessity for realignment.

Individual toubes of the same type wiil
vary slightly in their characteristics and
1t 1s well to remember this Ffact when re-
placements become necessary. FEven though
the circuit is designed to reduce the ef-
fect of such variations te a minimum, the
high frequency oscillator and I.F. tubes
should be selected with some care. A re-
placement high frequency osciliator should
be checked in the Receiver to make sure

that the inter-electrode capacities are the
same as those of the tube originally em-
ployed. This 1s easily determined by not-
ing any change in dial calibration.

Substitution of new tubes in the I.F.
amplifier may possibly alter overall gain
and selectivity characteristics. Instruc-
tions for realignment are given in detail
In Section 5-2,

One other point should be checked when
trying the new high frequency oscillator; a
fairly strong steady signal should be tuned
in, preferably on some frequency above 10
mc.; the beat frequency coscillator should
be turned off: jarring the Receiver, or
lightly tapping the tube, should not show

any evidence of neilse 1n the output.

A1=2. Clreait Faolleres

All component parts of the Receiver
have been carefully selected to assure an
ample factor of safety. Failure may occur
1n individual cases and the most ¢common ,
excluding tubes, will probably be due to
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breakdown of a capacitor or resistor.
Measurement of voltages in accordance with
Section 4-4 will no doubt show where fail-
ure has occurred. A by-pass capacitor
which has failed may cause overload of
assoclated resistors. These resistors
should be checked for any change in resist-
ance. An open capacitor, often the cause
of loss of sensitivity or oscillation, may
be checked by temporarily connecting a good
capacitor across 1t. Intermittently poor
connections can usually be located by
lightly tapping each part with a piece of
insulating material.

1-3. Stage Gain Measuremenits

The sensitivity measurements listed
below are made with the equipment set up as

specified in Section 5-Z except that the
CONTPOL SWITCH should be set at M.V.C.
and the modulation of the signal generator
turned on. The bhigh ovtput lead should be
attached to the grid of the tube specified
in the table below and the ground lead con-
nected to the Receiver chassis. Tune the
signal generator between the frequencies of
453 and 457 kilocycles for peak response as
indicated on the output meter.

With 1 milliwatt output at the phone
jack, the test signal should be within the
limits specified below.

Terminal

Test Signal

irst Det. Grid.. 50 £ 20 Microvolts
arst 1. F. Grid.. 250 £ 50 Microvolts
ec. I.F. Grid...[50,000 + 10,000 Microvol ts
c. Det. Grid... Over 1 volt

4=4. Veltage Tabulation

All measurements of voltages should
be made with the equipment connected for
normal operation with a 115 volt, 50/60
cycle or 230 volt, 50/60 cycle A.C. supply.
Except as noted, the R.F. GAIN knob 1is at
10, the LIMITER knob set at OFF and the
CONTROL SWITCH knob set at M.V.C. A
high-impedance vacuum tube voltmeter should
be used since measurements made with an in-
strument of another type will differ from
those listed below. The following table
must not be considered as a list of the
actual operating voltages since loading ef-
fects of the measuring instrument will dis-
turb many of the circuits and alter normal
voltage distribution. Measurements are
made between terminal and chassis.

Tube Terminal D.C. Volts
X 15%
RE. Amg BEXde s covvmensn evn 0
R.F. Anp. Cathode....veoisivive 2.4 A
R.F. Anp. Cathode....weisiais 20 B«
R.F. Anp. Screen.......covueinn 60 B
R.F. Amp. Plate................ 190 B
First Det. Grid........covvu.n. 0
First Det. Cathode............. 1A
First Det. Screen.............. 55 B
First Bet. Plate. iwiwiavasaiunis 185 B
H.F. Osci Gridia:.isevsseiinises -T A
H.F. Osc. Cathode..vvivvesonsss 0
H s s, Platecisaasan 35 e 115 B
First I.,F. Grid...cvvvveveennsa 0
First I.F. Cathode............. 4 A
First I.F. Cathode............. 20 Bx
First J.F. Seresn.....s s i a 60 B
First. I.F, Plate.civinveviaids 185 B
Sec: TP Brid. s siveiviosie siaini 0
Sec. I.F. Cathode.............. S A
Sec. I.F. Cathode.............. 19 Bx
Sec. I.F, Screen.......ovveuunu. 75 B
Sec. I.F. Plate......covvuuun.. 185 B
Sec. Pet. Grid. ... coivoeves s 70 B
Sec. Det. Cathode.............. 5 A
Sec. Beti Platei..iiiissvisaiai 185 B
Limiter Grid.....ovvvvrennnnn. J =27 BD
Limiter Cathode................ -21 B
Limiter Cathode................ 0D
LImiter PLYACE . ww wmseivean waraals 0
ALV B os s cnmnsmnaim sratinsea -50 BE
K. V.G Cathole.vnaasiviavissis -45 AE
A V.G Soreencciccivinees iineend 0 E
A VG Phabe: sin s i aie o 0 E
B.F. Osc. Grid........covvvvnn C
B.F. Osc. Cathode.............. 0F
B.E. Dse.. Bereente . aviees s oean 18 BF
B.E. Ose. Plate..vwiovevein s 45 BF
Amp; ~Inv, EYdse. sveviarieesi 0
Amp. -Inv. Cathode.............. 4 A
Amp.-Inv. Plates......... . 100 B
Audio Grids.. ... oevnnneneennns -40 B
Audio Cathodes...........cou... -50 B
Audio Screens........eeeeeeson. 190 B
ANGLo Plates. coon casivis iiie siaiie s 180 B
Eh gl 55T 195 B
D= Commom; : iseiei sin. deaniaivien. e -65 B

A--0 to 10 volt meter scale
B--0 to 300 volt meter scale

C--Accurate measurement cannot be made

D--LIMITER knob set at 10

E--(ONTROL SWITCH knob set at A.V.C.
F--(ONTHOL SWIT(H knob set at C.W.O.

¥--R.F. AIN knob set at 0
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SECTION 5. ALIGNMENT DATA

S3=1. GGeneral

All circuits are carefully aligned,
before shipment, using precision crystal
oscillators which insure close conformabil-
1ty to the dial calibration.
ment will be required, therefore, unless
the Receiver is tampered with or damaged.

To determine the necessity for re-
alignment, the Receiver should first be
carefully checked against its normal per-
formance as described in Section 3. In no
case should realignment be attempted unless
tests indicate that such realignment is
necessary. Even then, i1t must be remember-
ed that the NC-2-40CS is a communications
Beceiver and should not be serviced or re-
aligned by any individual who does not have
a complete understanding of the functioning
of the equipment and who has not had pre-
vious experience adjusting a similar type
of Receiver.

A screwdriver having a metal shaft
may be used to make adjustments in the high
frequency circuits but capacity effects
will be noticeable, and the shaft should
not touch any part of the aluminum casting.

Before proceeding with the alignment
of any circuit of the Receiver, the equip-
ment must be set up as specified in Section
2, except that the antenna lead-in or
transmission line must be disconnected. An
output meter should be connected to one of
the output terminals, making sure that the
resistive load of the output meter matches
the impedance of the output terminal used.

Alignment of the equipment may be di-
vided into two major steps:

(1) I.F. Amplifier Alignment

(2) H.F. Gircuits Alignment

(a) H.F. Oscillator
(b) First Detector and B.F. Am-
plifier

The circuits MUST be tuned in the
above order when complete alignment 1is nec-
essary.

o=-2. I.F. Amplifier Alignment

The intermediate frequency of the
NC-2-40CS Receiver is 455 kilocycles, plus
or. minus 2 kilocycles. The exact frequency
1s determined by the quartz crystal resona-
tor Y-1.

No readjust-

Tuning capacitors are provided on the
crystal filter, each I.F. transformer and
on the C.W. oscillator transformer. These
capacitors are designated on Fig, Nos. 4
and 3.

The preliminary alignment procedure is
as follows:

(1) Connect the high output lead of
an accurately calibrated signal generator
to the grid terminal (cap) of the first de-
tector tube and the grounded lead to any
convenient grounded point an the chassis.
The flexible lead need not be disconnected
from the grid of the tube. This is a di-
rect comnection, no dummy antenna 1is re-
quired.

(2) Set the CONTROL SWITCH at
C.W.0.

(3) Set the SELECTIVITY control
Bt 55

(4) Turn the PHASING control to
0. -

(5) Turn the A.F. GAIN control to
10.

(6) Turn the B.F. GAIN control
to 10.

(7) Set the TONE control at N.

(8) Turn the LIMITER control off.

(9) Set the POWER Supply knob
at B+ ON,

(10) Turn the modulation of the signal
generator off to provide a steady C.W. test
signal.

Adjust the output attenuator of the
signal generator 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 I.F. amplifier of the Re-
ceiver will show a very sharply peaked re-
sponse, as indicated on the output meter.
This frequency is that of the crystal, Y-1,
and I.F. alignment, as outlined below, is
made to this frequency. The output attenu-
ator of the signal generator should be re-
tarded after the signal generator has been
tuned to the I.F. peak in order to avoid
I.F. or audio overload; the C.W. 0SC.
control must be set to provide an audio
beat note in the middle of the audio range
(between 400 and 1,000 cycles).

The I.F. tuning capacitors C-39,
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6Ve
AUDIO 2ND I
6V6 C-458
AUDIO T-3
5Y3GT/G C-45 A
RECT. C-43 B
S-5 T-2
C-43 A
LI 6V6
C-35 AVC
6SKT
C-38 R.F AMP
T-5 6SLTGT/G
DET.-LIM.
L-IA,L-IB 6K7T
S-1A IST. LE
6K8
S-1B, S-IC IST. DET.
I-1 6ESJT
| C.W. OSC.
M-I C-42
- C-47
e T - ok -4
MU eRE=-G6-2A " S-28B  I-2 6J5 I-3 R-34 \ C-49
2 e "~ 'H.F0SC
Gl ! i et 6SN7GT/G C-40 C-48 Cc-29
04 Bt AMP=-INV.
Fig. No. 4. Top View of Receiver

C-43A, C-43B, C-45A and C-45B should each
be carefully adjusted to give a maximum
reading on the output meter. The order in
which the adjustments are made is not im-
portant. While making I.F. amplifier ad-
justments, it will be necessary to retard
the attenuator of the signal generator if
the readjustment increases I.F. amplifier

gain to the point where overload occurs.

The erystal filter SELECTIVITY
knob should then be set at 1 and the sig-
nal generator detuned between 3 and 4 kilo-
cycles either side of the crystal fre-
quency. Capacitor C-42 should be tuned for
maximum output meter reading. After this
adjustment is made, the SELECTIVITY
knob should be set at OFF and the signal
generator retuned to exact crystal fre-
quency. Compensator capacitor C-41 should
then be adjusted for maximum reading on the
output meter.

The performance of the I.F. amplifier
and audio circuits may be checked against

the stage gain data in Section 4-3 after
alignment has been completed. Selectivity
may be checked against the curves of Fig.
No. 1.

After alignment of the I.F. amplifier
has been completed, the C.W. OSC. con-
trol should be set at 0 at which setting
the C.W. oscillator should be at zero beat
with the test signal. If zero beat does
not occur at zero, readjust capacitor C-47
of transformer T-4. See Fig. MNo. 4.

The quartz crystal resonator Y-1 may
be checked at the conclusion of I.F. ampli-
fier alignment as follows: The SE-
LECTIVITY control should be set at 5
and the signal generator tuned to the crys-
tal frequency. The output meter reading
should be noted. When the SELECTIVITY
knob is turned to OFF, the meter read-
ing should decrease 1 to 2 db. provided
the PHASING knob is at 0. An increase
1n meter reading can, in most cases, be
traced to an 1mproper adjustment in the
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I.F. amplifier, since the crystal resonator
is mounted in a sealed holder, and 1t 1s
rather unlikely that trouble will be had
from that source.

5-3-H.F. Circuits Alignment

The data given in this section applies
to the alignment of the H.F. oscillator,
first detector and B.F. amplifier stages.
The Alignment Chart at the close of this
section gives the specific dial check
points and circuit adjustments to use 1n
affecting alignment.

The coil group which 1s plugged into

the circuit at any time is the one directly,

underneath the three gang master tuning
capacitor. The coil nearest the front
panel of the Receiver is in the H.F. oscil-
lator circuit, the middle coil 1s in the
first detector circuit and the coil nearest
the antenna input terminal panel is in the
R.F. amplifier circuit. See Fig. No. 6.

All coils have individual trimmer
capacitors. The H.F. oscillator circuits
of tuning bands E & F have, also, variable
series padding capacitors. These capaci-
tors are identified in Fig. No. 6.

(a) H.F. oscillator

The original alignment is accom-
plished at National Laboratories by the use
of precision crystal-controlled test oscal-
lators. No realignment of the H.F. oscil-
lator circuits should be attempted unless a
test signal source with an accuracy oti bet-
ter than 1% is available. The need of re-
alignment of the H.F. oscillator 1s 1indi-
cated when the frequency calibration of the
Beceiver is in error by more than 2% at the
check point at the high frequency end of
any one band. Particular care should be
taken when adjusting the H.F. oscillator
trimmers. It is imperative that the high
frequency oscillator 1s set to operate at a
frequency above the first detector and R.F.
amplifier frequency and not below. This
can be checked by tuning in the 1mage sig-
nal which should appear 910 kilocycles low-
er on the receiver dial. If 1t 1s found
that the image signal does not appear at
this setting the H.F. oscillator 1s incor-
rectly aligned and the capacity of the H.F.
oscillator trimmer must be decreased until
the image and fundamental signals appear at
the correct setting. After the H.F. oscil-
lator has been correctly calibrated at the
high- frequency check point of each band,
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calibration should be checked at the low-
frequency check point of each band and cor-
rection made as necessary. Bands A, B, C
and ' have an inductance adjustment, L-4,
and bands E and F have a variable series
padding capacitor, C-53, for calibration
purposes at the low-frequency check point.

(b) First Detector and R.F. Amplifier

After the H.F. oscillator has
been correctly calibrated the first detec-
tor and R.F. amplifier trimmer capaclitors
C-51 and C-50, respectively, should be ad-
justed for maximum receiver gain as indi-
cated on the output meter.

Tracking at the low- frequency check
point should then be checked and correct-
ions made as required. Bands A, B, C and
D have an inductance adjustment L-2 and
L-3, to affect tracking corrections.
Tracking may be checked by two methods:

(1) Insert a tuning wand into the
opening of the coil form of the stage under
test. Receiver gain should decrease the
same amount on insertion of the iron or
brass end of the tuning wand.

(2) Test the settings of the first
detector and B.F. amplifier trimmers for
maximum gain, The stage 1s tracking pro-
perly if the trimmer does not require a
change in capacity. After such a test, all
trimmers checked should be reset at the
high- frequency check point of the band.

3-1. S-Meter Adjusiment

The S-meter circuit in the NC-2-40CS
insures the stability of the zero reading
of the S-meter and requires no electrical
adjustment. A check of the mechanical zero
setting can be made with the Beceiver off.
If the S-meter does not read true zero the
screw adjustment on the bezel of the meter
1s provided to correct any inaccuracy.

5=3. Band Indicaier Adjnsimen:

A means of centering the band indica-
tor markers in the horizontal slots of the
dial face is provided. The adjustment 1s
located on the underside of the chassis,
See Figure No. 6. To make any adjustment
it 1s necessary to remove the bottom cover
and coil carriage cover of the Beceiver and
to move the coil carriage into the proper
position for operation on band C or band D.
The position of the indicator markers 1s
controlled by the dial cord wound on the
two studs protruding from the coil car-
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riage.

Centering of the band indicator

markers i1s accomplished as follows:

(1)

(2)

Grasp the stud protruding from
the F band H.F. oscillator compartment
firmly with a pair of pliers or wrench.

Loosen the nut on the inside of
the coil carriage about one turn and at the
same time retain a firm grip on the stud.
The cord is spring wound onto the stud and
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1f the stud 1s not held firmly the cord
will spring off and unwind,

(3) Potate the stud slowly in the
proper direction until the correct band
marker appears in the center of the dial
slot.

(4) Tighten the nut securely and
check to see that the proper adjustment is
retained.

ALTGNMENT CHART
H.F. Oscillator Ist. Det. &
Adjustments R.F. Amp. Adjust.
Adjust Signal Set Adjust To Adjust For
Btep | Band Source To: Pial At: | Beceive Test Signal Maximum Output
1 A 30.0 Mc. 30.0 Mc. C-52 C-50, C-51
2 A 15.0 Mec. 15.0 Me. L-4 -2, L-3
3 A 30. 0 Mc. 30.0 Mec. Check step 1.
Bepeat steps 1, 2 and
3 1f necessary.
1 B 14.0 Mc. 14.0 Mc. C-52 C-50, C-51
2 B 7.0 Me. 7.0 Mc. L-4 L-2, L-3
3 B 14.0 Ne. 14.0 Mc. Check step 1.
Repeat steps 1, 2 and
3 1f necessary.
1 c 7.0 Mc. 7.0 Mec. C-52 C-50, C-51
2 C 4.0 Mc. 4.0 Mc. L-4 L-2, L-3
3 C 7.0 Me. 7.0 Me. Check step 1.
Bepeat steps 1, 2 and
3 1f necessary.
1 D 4.0 Me. 4.0 Me. C-52 C-50, C-51
2 D 2.0 Mc. 2.0 Me. L-4 L-2, L-3
3 D 4.0 Mc. 4.0 Me. Check step 1.
Repeat steps 1, 2 and
3 if necessary
1 E 2.0 Mec. 2.0 Mec. C-52 C-50, C-51
2 E 1.0 Mc. 1.0 Mec. C-53
3 E 2.0 Mc. 2.0 Mec. Check step 1.
Repeat steps 1, 2 and
3 1f necessary.
1 F 400 Ke. 400 Ke. C-52 C-50, C-51
2 F 200 Kc. 200 Ke. C-53
3 F 400 Ke, 400 Ke. Check step 1.
Repeat steps 1, 2 and
3 1f necessary.
NOTE--Inductance adjustment, L- , is a loop of wire inside coil form--bending the loop
1in one direction or the other varys the inductance.
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SE(TION 6.

PPARFS LISNT
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Symbol | Function Tvpe Rating

CAPACITORS
C-1 METE TOBRAE v e erverammnes e e R s e Air 225 mmf, max. /sec.
C-1A BoPC Mip, "ToRENE. e o s omssamicemmies Air Part of C-1
C-1B Ist.. Bet. mingcasieie ivesas ieoesss e Air Part of C-1
C-1C B O8c. "THIANE, ovii i oiive 9 wiaie elivive s Air Part of C-1
C-2 BLF. Geid Filtervavieiiniin viceseneees NVica 005 mid., 300 vdew
C-3 B.F. Cathode Bypassiiciviieiienenronnn, Paper .1 mfd., 400 vdew
C-4 B.F. Screen Bypass.........covvvininnn. Paper .1 mfd,, 400 vdew
C-5 BL.E.. BE BYOGSE. oy vevsvnsssonss e wee Paper 1 mfd., 600 vdew
C-6 Ist. Det. Cathode Bypass.ivivieveacons. Paper .1 mfd., 400 vdew
C-7 lst. Det. Screen Bypass...........i.in. Paper .1 mfd., 400 vdcw
C-8 Ist,: Det. Bt Bypass:iaaieiiaeaive san i o Paper 1 mfd., 600 vdew
C-9 Ist. I.F. Grid Filter........ecvvun.... Paper .01 mfd., 600 vdew
C-10 lst., 1.F. Cathode Bypass,.............. Paper .1 mfd,, 400 vdew
C-11 Ist. I.F. B+ Bypass...vvvvviienrnnnnnan Paper .1 mfd., 600 vdew
C-12 2, LoE. Gl BT o s inscesmcecsiaicas Paper .01 mfd., 600 vdcw
C-13 2nd. I.F. Cathodé Bypassiseeessssesanss Paper .1 mid., 400 vdcw
C-14 2nd. I.F. Screen Bypass.......iovivivs Paper .1 mfd., 400 vdcw
C-15 Zad:: ToF: B Bypass..ivvvaiviiviie svaes Paper .1 mid., 600 vdew
C-16 2nd. Det. Plate Bypass.....i.ivovevvine Paper .01 mfd., 600 vdew
C-17 2nd. Det. to Limiter Audio Coupling.... Paper 1.0 mfd., 200 vdew
C-18 2nd. Det. Cathode Bypass............... Ceramic 250 mmf., 500 vdew
C-19 Zid. Det. LI.F. Bypassiecsessees vivenaes Mica .001 mfd. , 500 vdew
C-20 Limiter Qitput Bypassioeaen vass seiis Ceramic 250 mmf., 500 vdew
C-21 lone LoRErok. i we v veaiativgy sves Paper .01 mfd., 600 vdew
C-22 Limiter to Inverter Audio Coupling..... Paper .01 mfd., 600 vdcw
C-23 Tone: Control. cvvcian aunwni s se i saessmnmsg Mica 001 mfd,, 500 vdcw
C-24 Inverter-Audio Cathode.........oovv.... Elec. 10 mfd., 50 vdew
C-25 Inverter-Andio to Output Coupling...... Paper .1 mfd., 400 vdew
C- 26 Inverter-Audio to Output Coupling...... Paper .1 mifd., 400 vdcw
C-27 Inverter-Feedback Coupling............. Paper .1 mfd., 400 vdcw
C-28 HoF 1088 BRI s veas avnasissaesae s Ceramic 250 mmf., 500 vdew
C-29 Gl 088 IGFRR s vvi vwimiiioenateissivinaae Vica .001 mtd., 500 vdecw
C-30 C W. Osc. Bcreen Bypassiiviviviviaaiiis Paper .1 mfd., 400 vdcw
C-31 C.W. Osc. to Sec. Det. Coupling........ Ceramic 2 mmf., 500 vdew
C-32 A.V.C. Output Bypass.....vvvvvurrnernn. Paper .1 mfd., 400 vdew
C-33 A.V.C. Plate Bypassiicveveeen. § olelhdin: e Paper .1 mfd., 400 vdcw
C-34 A.V.C. Cathode Bypass....c.cvvuvuunnn.. Paper .1 mfd., 400 vdcw
C-35 BNie: ERRRRE . o wrvconess e i s AR Elec. 40 mid., 200 vdew
C-36 Not. iBeds vuewasun vsawans e e
C-37 Power Supply Filter.................... Paper .1 mfd., 600 vdew
C-38 Power SGpply FXLEer: oisiivaviimvanions s Elec. 8+8 mfd., 475 vdew
C- 39 Crystal Filter Input Tuning............ Air 6-85 mmf.
C-40 Crystal Filter Phasing Control......... Air 55 mmf.
C-41 Crystal Filter Compensating............ Mica 5-30 mmf,
C-42 Crystal Filter Output Tuning........... Air 6-85 mmf,
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Fig. Mo. 5. Bottom View of Receiver with Coil Carriage Femoved
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Fig. No.

6. Bottom View of Recewver with Coil Carriage Cover Removed
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PARTS LIST (Continued)
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Svmbol Function Tvpe Rating
CAPACITORS (fonrinued)

C-43 T2 Taning, i oweniasinva s e see e Air 6-85 mmf. /sec.

C-43A T-2 Primary Tuning.....eeonceovnasnsons Air Part of C-43

C-43B T-2 Secondary Tuning...coeveveeevennnnas Air Part of C-43

C-44 Not used

C-45 To3 THELAE: von smnnen soeevmane waa v e Air 6-85 mmf. /sec.

C-45A T-3 Primary Tuning.. ceesvsenaioioaa saas Air Part of C-45

C-45B T-3 Secondary Tuning....coovvviiinnvnns Air Part of C-45

C-46 Not used

C-47 T TR i aiia 35 e e O S S B Air 6-85 mmft.

C-48 C.W. Osc. Controlaviveiiveioeisevnesines Air 1-10 mmf,

C-49 C.W. Osc. Compensating......covuvivueas Ceramic 10 mmf., 500 vdew

C-50 R.F. Amp. Trimmer, All Bands........... Air

C-51 1st. Det. Trimmer, All Bands........... Air

C-52 H.F. Osc. Trimmer, All Bands.....v000un Air

C-53 E & F Bands H.F. Osc. Trimmer.......... Air

C- 54 Not used

C-55 A Band H.F. Osc. Padder.......ovvveunn. Mica 750 mmf,, 500 vdew
B Band H.F. Osc. Padder.........o0vu... Mica .003 mfd., 500 vdcw
C Band H.F. Osc. Padder.....covvvunvnn. Viica L0017 mfd., 500 vdew
D Band H.F., Osc. Padder......oovoonuvunn Mica 900 mmf., 500 vdew
E Band H.F. Osc. Padder....voovvvennanns Ceramic 925 mmt., 500 vdew
FBand H.F. Osc: Padder...iiiiviniaiives Ceramic 100 mmf., 500 vdew

C-56 Not used

C-57 Not used

C-58 A Band H.F. Osc. Feedback Compensating. Ceramic 29 mmf., 500 vdcw

C-59 Not used

C-60 Not used

C-61 A Band 1st. Det. Coupling.........c.... Ceramic 16 mmt., 500 vdew

C-62 Not used

C-63 Not used

C-64 A Band R.F. Amp. Padder................ Mca 900 mmt., 500 vdew

C-65 Crystel Filter Bridge: cvoiiascoasiaeses Ceramic 62 mmf., 500 vdew

C-66 Crystal Filter Bridge...cvvvecnesosnnss Ceramic 47 nmf., 500 vdew

C-67 Phasing Compensating.......vovvvvvvuen, Mica 5-30 mmf.

C-68 Zhd. DPet. Grid Filteno. cus woesws e i Paper .1 mid., 400 vdew

C-69 A VoG Ghed. i ivismoiam evsaanme s ancem e v Mica .001 mid., 500 vdew

C-70 Not used

C-71 Limiter Plate Bypass...ccioeveivnnnnannn Paper .1 mfd., 400 vdcw

C-72 Not used

C-73 F Band R.F. Amp. Trimmer.......c.vouu... Ceramic 20 nmt., 500 vdew

C-74 F Band lst. Det. Pri. to Sec. (Coupling. Ceramic 2 mmt., 500 vdew

C-75 F Band H.F. Osc., Trimmer.....covvuvnnnn Ceraric 25 mmft., 500 vdecw
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Symbol | Function Tvpe Rating

RESISTORS
E-1 F.F. Grid Filter..ooviiiennnnnrnns vnnns Fixed 470,000 Ohms 1/2 w
F-2 B.F. Cathode Bias.....ooovivnvinninnnn. Fixed 470 Ohms 1/2 w
B-3 1st, Det. Cathode Bias:i.ieveivieeosess F1xed 220 Ohms 1/2 w
R-4 I1st. Det. Screen Bleeder.......v0vvun.. F1xed 100, 000 Ohms 1/2 w
R-5 Ist. Det. Screen Dropping........vouu.. Fixed 47,000 Ohms 1/2 w
B-6 lst, Det. Plate Filter: iviieimone oenn. Fixed 2,200 Ohms 1/2 w
B-7 lat, I.E. Grid Falterivive ceineonessene. Fixed 22,000 Ohms 1/2 w
B-8 lst., I.F. Cathode Bias........00ovvuvvn. Fixed See Note No. 1 1/2 w
B-9 Ist. I.F. Plate Filter....ovuvvvurvnns. Fixed 2,200 Obms 1/2 w
E-10 2nd. I.F. Grid Filter.o. e e innnnnnss Fixed 470,000 Ohrs 1/2 w
R-11 2nd. I.F. Cathode Bias....oovvvunrvnnn. Fixed See Note No. 1 1/2 w
H-12 Not used
E-13 Not used
R-14 2nd. Det. Plate Filter...vovvrnvnonnns. Fixed 2,200 Ohms 1/2 w
E-15 2nd. Det. I.F. Filterieovviiivninnnnann. F1xed 4,700 Obms 1/2 w
E- 16 2nd, Det. Load.....ovviivinnninnnnnnns, Fixed 22,000 Ohms 1/2 w
R-17 L LB, . o cnmmnncareanves s oad 255 o Fixed 15,000 Obhms 1/2 w
H-18 LR T § Y L R R e Fixed 47 000 Ohms 1/2 w
B-19 TONe COMBIOL « wvriviisiraina s a Wi 4sie vial 6 e id's Var. 500,000 Obhms 1 w
E- 20 ALK 'Gain Controd s san iy sl des G Var. 500,000 Ohms 1 w
R-21 Inverter-Audio Cathode Mas............ Fixed 1,000 Otms 1/2 w
B-22 Inverter-Grid.....ooviiriinnnnnnnnnnnns Fixed 470,000 Ohms 1/2 w
R-23 Ist, Audio Plate....v e onnnnnses Fixed 47,000 Okms 1/2 w
B- 24 Ist. Audio Plate....ovuiiveiereesenenoss F1xed 47,000 Ohms 1/2 w
k-25 Qutput Grid.....ovoverrevnnnninnennsnnns Fixed 220,000 Ohms 1/2 w
F-26 B R B R o F1xed 220,000 Ohms 1/2 w
B-27 Inverter Feedback Coupling............. Fixed 220,000 Ohms 1/2 w
R-28 Output Cathode Bias.....oovvennerans.. Fixed 220 Ohms 2 w '
B- 29 B.F. Cain Control.....covvves vonennnnss Var. 10,000 Chms 1 w
R-30 h.F. Gain Bleeder...ovvvevevrnnrvnnnens Fixed 47,000 Olms 1/2 w
R-31 b B, 'O8c., B DYOpping: oo vesvas v v F1xed 47,000 Ohms 1 w
K-32 Ll RS B et S R Fixed 47,000 Obms 1/2 w
R-33 CY: Osc: Plate Falter;viivivevioyie vos F1xed 470,000 Obms 1/2 w
RB-34 CoW. Oag: CEdas s visshinma Fixed 47,000 Ohms 1/2 w
R- 35 C.W. Osc. Screen Bleeder......ovvvue... Fixed 100,000 Obms 1/2 w
B- 36 C.W. Osc. Screen Dropping......vvuvunu F1xed 100,000 Ohms 1/2 w
B-37 BY Voltage Divider..vovvenevnnnnnnvnnn, Fixed 22,000 Ohms 2 w
B- 38 B+ Voltage Divider..........oovvvvnunn. Fixed 22,000 Ohms 2 w
B-39 Not used
R- 40 08 L BT s manyniddeiive Vi e Fixed 100,000 Ohms 1/2 w
B-41 A.V.C. Plate Filter...... &R e A T Fixed 470,000 Ohms 1/2 w
RB-42 A.V.C. Voltage Divider........oovvnvunn, Fixed 10,000 Obms 2 w
H-43 A.V.C. Voltage Divider........oouvvun.. Fixed 2,700 Ohms 2 w
R-44 A.V.C. Cathode Bias......ovviirreneeess F1xed £20 Ohms 2 w

=
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PARTS LIST (Continued)

THE NC-2-40CS RECEIVER

Symbol | Function Tvpe Rating
RESISTORS (Continued)
R-45 AV.C, Grid.ovevrvvvnooranonsrasrnnanss Fixed 1,000,000 Ohms 1/2 w
k- 46 LA ST COBERED] v v waws s o wie semaie e e Var. 10,000 Chms 1 w
R- 47 A VAT Blmeder. iunviwnciraianinn waveeiaseienie Fixed 1,500,000 Ohms 1/2 w
MISCELLANEOUS
Ck-1 Crystal Bilter, .. sveneiisinees salvriiei Air Tuned
F-1 A.C. Line Fuse....vovviiiiininiinineinans 2 Amp., 250 Volt
F-2 A.C. Line Fuse....viiievinvnrnnannenns 1 Amp., 250 Volt
[-1 S MeEEs Laiou. v caensmewnmn v smm sasan s No. 40 6-8 V., .15 Amp.
(-2 Phad befpociarvie o osiansen sasain Gl No. 47 6-8 V., .15 Anmp.
I-3 Baad' Lampre caw amieine o emns Sas e ey i No. 47 6-8 V., .15 Amp.
J-1 Phone Jadke iaaiives vediae e G e eddid v Vulti-Cke,
J-2 Piek«Up Jacks s o siaiiie snliene s oie o Vil e1-Ckee.
L-1A Fil e Chalis, o s aiesaivimviesin et v e 17 h. : 100 ma.
L-1E Filter Choke. oo ein i i i innnensannnnnas 17 h., 100 ma.
L-2 E.F. Afips. INductor e, csomvesernnaensomye
L-3 Ist. Bet. INductoT.cvivevieevansanaosss
L-4 HoB: Dger: INdOeEoT iy timadine awadlivi g
V-1 Sigmal Strength Meter......cciveaivias 0 to 1 ma.
P-1 Loudspeaker Cable and Plug............. 5 Prong
P-2 Dummy Plug..........00. R e e 7 Prong
P-3 Battery Plug.....coviviiinnnnnninnranns 7 Prong
S-1 EHRERE] BWEEER v s e sem wae sissm s s mone Two Gang, 250 V., 1A
S-1A C.¥. O8c. SHEcw v wicanie e o v 5.7:8.T. Part of S-1
S- 1B LV B EEH aan wan saaree avive eorie o darevs < S Part of S-1
S-1C B Meter 8w tehie cuin s v s e v e S. BB T. Part of S-1
S-2 Power Supply Switchiuciasisvaavieini Two Gang, 250 V. 1A
S-2A N Bwikeh.in osn i avessine s neenRE S5.P.8T. Part of S-2
S-2b BEBudteheicivasveivsvsasssine ST S.P.S.T. Part of S-2
S-3 Tone Control Switeh. .. ivvviivnnrnnnen, Part of P-19
S-4 Selectivity SWAtich e vvs oo ot ddaos 2 Section, Ganged
S-5 T-1 Primary Selection Switch........... D.P.L.T. 250 V., 3A
5-6 EAtii s SU ECH e ow wvire i e o e arerensiony Part of R-46
T-1 Power Transfommer,, ivde e svaaiaails 115/230 V., 60 cycle
1-2 2nd. L.F. Transformeri..ciciveisseniasie 455 kc.
T-3 Det: Imput Transformer... icieieesiniines 455 ke.
T-4 C.W. Osc. Transformer.....ovvvvuresnsas 455 ke.
T-5 Audio Output Transformer.......ovvusuns - 10 watts
X-1 Audio Output Socket.,..ivereeveonvneoss 5 Prong
X-2 Battery Socket: soe sviverenssasvaninuissi 7 Prong
X-3 8 0hm Terminal Strip...vieeieieseiaeves 2 Connector
X-4 500 Ohm Termimal Strip...eccesvsesescnss 2 Connector
¥-1 Crystal Besonabol i ancieivie sessin b 455 ke.

NDI‘.‘E‘ Nﬂ, 1:-

Individually chosen to meet the circuit requirements of each Receiver,
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Sstandard Form Warraniy

Adopted by (he Radio Manuiacturers Asseociation. Inec.

This equupment is warranted to be free from delective material and workmanship
and vepair ur replacetnent will be made of any part which under normal installation.
use and service diseloses defect. provided the unit is delivered by the owner to the
nanufacturer or through the authorized radio dealer or wholesaler from whom pur-
chased. intact. lor examination, with all transportativn chiarges prepaid to the factory,
within ninety davs {rom the date of original shipment from the factory, and provided

that such examination discloses in the manufacturer’s judgment that it is thus defective.

This warranty does not extend to any radio products which have heen subjected
to nususe. neglect. accident. ineorvect wiring, improper installation, or to use in
violation of inzstruetions {urnished by the manufacturer. nor extend to units which
have been repaired or altered outside of the factory, nor to eases where the serial
nurniher thercol has been remaved. defaced ar chaneed. nor to accessories used there-

witl of other manufacture.

Any part of a anit approved for remedy or exchange hercunder will be remedied
or exchanged by the authorized radio dealer or wholesaler without charge to the

wWrer.

This warranty s in liea of all other warranties expressed or implied and no
represeniative or person 15 authornzed to assume for the manufacturer any other

liability in connection with the sale of their radio products,

National Company. lne. reserves the right to make any change in design or to
make addition to. or improvements in, its products witheut imposing anv obligations

npon itzelf to install them in its products previously manufactured.




THE NATIONAL NC-2-400N RECEIVER

Fguipment List

NC-2-40CST Receiver, table mounting, grey finish, complete with tubes.

crystal filter, noise limiter, 115 and 230 volt, 50/60 eyele built-in

power supply.
-

NC-2TSG 10” PM Loudspeaker in matching cabinet for the above

Recelver.

NC-2-40CSR, same as above Receiver but mounted on a V3" steel,

standard rack panel 104" high, grey finish.

NC-2RS 10" PM Loudspeaker mounted on a 14" steel, standard rack
panel 104" high, erey finish.

Prices on Application
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