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Six uniform steps of selectivity, as shown in Dwg.
No. 1, and a variable phasing control allow the re- s B i \
ceiver 10 be adjusted to almost any operating condi- . 0% R
tion, a highly desirable feature for both short wave s -9 \\
communication and broadcast band reception. The o z 1 .
curves show that any degree of selectivity between 15 2l N
that of full single signal operation and wide band zo-é & L e
broadcast reception is available, the ratio between -3 NOTE—QZ','_‘{.Gﬁ L
the two being almost forty to one. =
04 S T T T T 3
i i AUDIO FREQUENCY-CYCLES
S e L
ANEAVAVAW Wi L1/ Divg. No. 2. Tone Control Action
NERNRRW s 7
) \
LN EJALLL e conten
et s , — The tone control is used to vary the frequency
i Ay \\ : ‘\ ‘\ _ f ," 7 characteristic of the audio amplifier as shown in the
S BV N WRAVAV accompanying curves, Dwg. No. 2. The control is
| o \ A 1/ particularly helpful when receiving weak signals
E \ \ \ / / / / through mterference, as explained in Section 3.
o |2 \ HH J s Audio Output
) s a1y
2 L 1A A Two audio output circuits are provided:
= \\ \‘\ H ,’ f f 7 (1)* A headphone jack is mounted on the front
VN A 4/ panel and is wired so as to silence the loud speaker
\ A% SELECTIMTY when the phone plug is inserted. The correct load
o \\ L IL 200, oveLEs oML impedance for the headphone output is 20,000 ohms,
Rtial T this being the usual impedance of phones having a
AWAR TR DC resistance of between 2000 and 3000 ohms. Maxi-
H {fl l[[ mum audio output available at the phone jack is 15
TN milliwatts.
(2) A five prong speaker socket (X-1) is provided
XC OFF RESONANGE at the rear of the receiver chassis. To this socket are

—-i2 108 € 4 2 o 2 4 6 8 2+

" Duwg. No. 1. Typical Selectivity Charucteristics

Signal Strength Meter

A 0 to 1 milllammeter, serving as a signal strength
meter, is front panel mounted. It is fitted with a scale
" ‘graduated in S-units from 1 to 9 and in db above $-9

from 0 to 40 db. The bridge cireunit, in which the
meter is connected, makes possible accurate signal

microvolts.

Antenna Inpat

" Antenna input terminals are located at the rear of
the receiver chassis near the center. The input cirenit

_is suitable for use with a single wire antenna, a
balanced feed-line or a low impedance concentric
transmission line. Average input impedance is 500
cohms.

input readings from below 1 mncrovo]t to 1,000

brought the audio output leads. The proper load
impedance (total) for the output circuit is 10,000
ohms. Maximum undistorted audioc power ouiput
available is 8 watts.

Power Supply

. The standard NC-200 Receiver is designed for
operation from a 110/120 volt, 50/60- cycle power
source. Normal power consumption is approximately
100 volt-amps. The built-in power supply delivers
all voltages required by the heater and B supply cir-
cuits — 4.5 amperes at 6.3 volts and 100 milliam-
peres ai 250 volts, respectively. One side of the AC
input line is connected through a 2 ampere fuse
housed in an extractor post marked “FUSE” which
is mounted at the rear of the receiver chassis.

All NC-200 Receivers are equipped with a seven
prong plug and socket combination to permit port-

_able or emergency operation from' batteries.

®John F. Rider
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PHOTO NO.f

Model NC-200 TG and Model NC-200 TGM ere the same except that the latter
does not have the emateur band spread feature.Model NC-200 RG seme as
Model NC-200 TG except that the NC-200 RG is for rack mounting.

Piek-up Jaek

A pick-up jack mounted on the front panel of
the Receiver may be used to connect auxiliary
apparatus, such as a phonograph pick-up, to the
audio system of the NC-200 Radio Receiver. This
input eircuit is high impedance and feeds into
the 6F8G Audio Amplifier-Phase Inverter tube.
The TONE and AF GAIN controls are operanve
with this connection.

Antenna Recommendations

When using a single-wire antenna, the lead-in
should be connected to one antenna input terminal
and the short flexible lead, which is attached to the
chassis; should he fastened to the other terminal.
The dimensions of the single-wire antenna system

are not critical, the recommended length, including .

lead-in, being- from 75 to 100 feet, although any
length between 25 and 200 feet may be used.

Feed-lines of doublet systems should be connécted
to the two mput terminals. The flexible lead is not
used. :

The inner conductor of a concentric transmission
line should be connected to one input terminal. The
outer conductor and -the flexible grounding lead
should be connected to the other terminal.

An external ground cofinection to the chassis may

" or may not be necessary. It should be used unless it
reduces signal strength.

Batitery Operutiou

The NC-200 may be operated in portable or emer-
geney service by connecting batteries to theterminals
of battery connector plug P-3 and ingerting 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 terminals 1 and 2 of
piug 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
and sereen supply circuits of the 6V6 output tubes.
It may 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 6V6 B supply
to be opened at will. Alternatively, ‘removal of
spéaker plug P-1 from socket X-1 will open the 6V6 B
supply in the same manuner, without harming the
output tubes. A further economy of battery power
may be effected by removing the 6V6 tubes from
their sockets. ' '

Do not attempt to use plug P-2 for battery con-
nection, since the jumper between terminals 1 and 7
would be incorrect.

I!

®John F, Rider
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PHOTC NO. 5

Thetwobommv;ewsabowshmtheNC-ZGORemwruuhthewtlcarrmgeaﬂhee:ﬂmeendsofus travel. Itwdlberwtedtkatuwh
construction malkes all comp readily ible for test or replacement.
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ALIGNMENT DATA

General

All circuits are carefully aligned, before shipment,
using precision crystal oscillators which insure close
conformability to the dial calibration. No readjusi-
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
or realigned by any individual who does not have a
.complete understanding of the functioning of the
equipment and who has not had previous experience
adjusting a similar type of receiver.

_The coil group which is plugged into the circuit at
any time is the one directly underneath the three gang
master tuning capacltor The coil nearest the front
panel of the receiver is in the H.F. oscillator cirenit,
the middle coil is in the first detector circuit and the
coil nearest the antenna input terminal panel is in
the R.F. amplifier circuit. See Photo No. 5.

All eoils have individual general coverage irimmer
capacitors. The H.F. oscillator circuits of broadcast
ranges I & F have, also, general coverage variable
series padding capacitors. All coils of ranges A, B, C
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 Ne. 5. '

Adjustment of general coverage circuits affects the .

alignment of the band-spread citcuits. On the other

hand, band-spread eireuit adjustnents 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 Seetion 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 phane 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

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. Gircuits
(3) Band Spread Alignment
{a) H.F. Oscillator
(b} First Detector and R.F. Amplifier
(e} Tracking of H.F. Circuits
The circaits MUST be tuned in the above order when
complete alignment is necessary.

ILF. Amplifier Alignment

The intermediate frequency of the NC-200 Re-
ceiver is 455 kilocycles, plus or minus 2 kilocyeles.
The exact frequency is determined by the quartz

_ erystal resonator Y-1.

Tuning capacitors are provided on the crystal filter
and on eacH LF. transformer. These capacitors are
desizgnated by symbol numbers C-39 and C-41 to
C-46, inclusive, on Photo Nos. 3 and 4.

The high cutput lead of an accurately calibrated
signal generator should be connected to the grid
terminal of the first detector tube and the grounded
lead to any econvenient.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 m 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 méter. The output attenuator of the signal
generator should be retarded after the signal gen-
erator has been tuned to the LF. peak in order 1o
avoid LF. or andio 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 CA3 10 C-46,

F¥. Rider
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inclusive, should each be carefully adjusted to give a
maximum reading on the output meter. The order in
which the adjustments are made is not important.
While making LF. amplifier adjustments, it will be
necessary to retard the attenuator of the signal
gencrator if the readjustment increases I.F. amplifier
gain to the point where overload occurs.

The crystal filter SELECTIVITY knob should
then be set at 1 and the signal generator detuned
between 3 and 4 kilocycles either side of the crystal
frequency. Capacitor C-42 should be tuned for maxi-
mum output meter reading. After this adjustment is

made, the SELECTIVITY knob should be set at.

OFF and the signal generator retuned to exact erystal
frequency. Compensator capacitor C-41 should then
be adjusted for maximum reading on the output
meter,

The performance of the LF. amplifier and audio
civcnits may be checked against the stage gain data
in Section 4-3 after alignment has been

through a standard IRE dummy antenna and ac-
curately tuned to deliver a signal of the same fre-
quency 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. oacillator general cover-
age circuit trimmer C-51 should be decreased to
make correction. Conversely, low dial readings are
corrected by increasing the capacity of trimmer C-51.

It is imperative that the high frequency oscillator
cireuits operate at a higher frequency than that of
the first detector and R.F. amplifier circuits. This
can be checked by tuning in the image signal, which
should appear at a dial reading approximately 910
kilocycles below that of the real signal. The image
signal should be considerably weaker if the R.F.
amplifier is correctly alignea and a stronger test
signal may be required before the image can be
found. If the image does not appear at the lower
frequency dial setting, the H.F. oscillator circuit

completed. Selectivity may be checked

against the curves of Dwg. No. 1.
After alignment of the IF. amplifier

has been completed, the C.W. OSC. con-

the CW. oscillator should be at zero beat
with the test signal. If zero beat does
not occur at 0, readjust capacitor C-47
of transformer T-4, as shown in Photo
‘No. 3.

The quartz crystal resonator Y-1 may
be checked at the conclusion of I.F. am-
plifier alignment as follows: The SELEC-
TIVITY 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 SELEC-
TIVITY knob is turned to OFF, the

R34
[

PHOTO NO.3

meter reading should decrease 1 to 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 I.F. amplifier, since the
erystal resonator is mounted in a sealed holder, and
it is rather unlikely that trouble will be had from
that source,

General Coverage Alignment

(a) H.F. OscILLATOR
Alignment is effected as follows: With the coil

range to be aligned connected in the circuit and with -

the receiver controls 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) First DETECTOR AND R.F. AMPLIFIER

With the signal generaior 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 eutput, as indicated by the output
meter. The first detector and R.F. amplifier trimmer
capacitors C-50 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 may

change the calibration of the high frequency oscil-

——

— — — e ——
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-lator, necessitating retuning of the MAIN TUNING
-dial. If these trimmers should require considerable

realigniment, it may be necessary to readjust the high
frequency oscillator trimmer C-51 in order to main-

tain correct calibration.

A very simple and quick method of first detector

‘and R.F. trimmer alignment may be used if a signal

generator is not available. This method consists of

;setting the trimmers at the adjustment which pro-

-vides maximum circuit or background noise. 1t 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.

(c) Trackine or H.F, Crrcurrs

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

- taned to a frequency toward the lew 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 may 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 tunihg capacitor section.

(2) The civcuit 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 1o provide the proper

capacity.
If the tracking error appears only in the R.F.

- amplifier or first detector stage znd on only one band,
_ the inductance of the tuned circnit of the stage is

incorrect. Should the trackmg checks indicate that
the H.F. oscillator circuit of a particular band is at
fault, either the inductance of the cirenit, the series
padding capacitor or both may be responsible.

After any change or readjustment is made to any
high frequency circuit inductance or series padding
capacity, it will be necessary to realign the associated
trimmer at the high frequency limit of the coil range.
Tracking should then be rechecked.

NATIONAL CO., INC.

Rand-Spread Alignment

(a) H.F. OsciLLATOR

The method of adjusting the H.F. oscﬂlator 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) First 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 deseribed under
Section 5-3 (b). ' -

(c) Trackine oF H.F. Crcurrs

After steps (a) and (b) have been completed the
MAIN TUNING control should be turned to the
low frequency band limit, and the accuracy of the dial
reading checked. If the dial reading is too low, the
capacity of the series padding capacitor G-60 {ece
Photo No. 5) should be increased until the dial read-

. ing is correct, and vice versa. The MAIN TUNING

conirol should then be reset at the high frequency
band limit, and step (a) repeated. Recheck the low
frequency dial reading and repeat the whole ptoce
dure if necessary.

The detector and R.F. amplifier stages have ﬁxed
band-spread series padding capacitors. These cireuits -
will, therefore, track properly with the H.F. oscillator
stage provided that the general coverage circuits are
properly aligned and that the band-spread HL.F.

oscillator circuits are aceurately tuned.

S-Meter Adjustment

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 1o 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. '

Beand Indicator Adjusiment

An adjustment for centering the band indicator
markers in the horizontal slots of the dial face 1s°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 clockwise to the last position before the
stop. The red band marker should then indicate 28
to 30 me. (10 meter) band.-spread. To make the ad-
Jjustment, simply remove the tuning knob and set the
14" hex-head screw as may be required. The screw is
self-locking.

F.
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