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READ CAREFULLY BEFORE TURNING ON YOUR NEW NC-190

The following instructions are designed to allow you to immediately set up vour new NC-190 for proper oper-
ation using AM. SSB or CW receiving techniques. They are ONLY intended to provide a quick reference for
proper set-up procedure. and we ezronn]\ recommend that you study the detailed instructions of this manual as

soon as possih]e.

CW OPERATION

Set BANDSWITCH to desired band.

Set DIAL SELECTOR for desired calibration.

Set STBY-REC switch to REC.

The ANL switch is inoperative in this mode o

operation and may be left in any setting.

Set AGC switch ON.

Set BFO switch ON.

Set CAL switch OFF.

Turn SELECTIVITY switch to 0.6 Kc.

. Set BFO control to approximately 1 o'clock. BFO
control may be moved from this setting as desired
to obtain a comfortable beat note,

10. Turn RF GAIN control fullyv-clockwise.

11. Turn AF GAIN _m‘mtrol clockwise to a‘pp]y power
to the receiver. Volume may then be adjusied wiih
this control for a comfortable listening level.

12. Adjust ANTENNA control for maximum back-
ground noise in the absence of a signal.

13. Rotate BANDSPREAD control to set mark at the
high frequency end of the scale.

14. The MAIN TUNING control is now properly cali-

brated and may be used to tune the receiver. The
detailed instructions in the manual should he studied

for proper setting of the MAIN TUNING control
when it is desired to use the calibrated BAND-
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BROADCAST BAND RECEPTION
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For broadcast reception the MAIN TUNING control
and the AUDIO GAIN control correspond to the TUN-
ING and VOLUME controls of any Dbroadcast receiver
and may be so used providing the rest of the receiver
controls are adjusted as indicated helow:

1. Set BANDSWITCH to .54-1.6 Mc.

Set STBY-REC switch to REC.

Set AML switch OFF.
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Set BFO switch OFF.

Set CAL switch OFF.

Turn SELECTIVITY switch to 5 Ke.

Turn RF GAIN to 3 o'clock.

Set BANDSPREAD tuning to set mark at high fre.
quency end of scale,
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AM OPERATION
Set BANDSWITCH to desired band.
Set DIAL SELECTOR for desired calibration.
Set STBY-REC switch to REC.
Set ANL switch ON or OFF as desired.
Set AGC switch ON.
Set BFO switch OFF.
Set CAL switch OFF.
Turn SELECTIVITY switch to 5 Kc or 3 Ke.
Turn RF GAIN control fully-clockwise.
Turn AF GAIN control clockwise to apply power
to the receiver. Volume may then be adjusted with

this contrel for a comfortable listening level

Adjust ANTENNA control for maximum background
noise in the absence of a signal.

2. Rotate BANDSPREAD control to set mark at the

high frequency end of the scale.

The MAIN TUNING control is now properly cali-
brated and may be used to tune the receiver. The
detailed instructions in the manual should be
studied for proper setting of the MAIN TUNING
control when it is desired to use the calibrated

BANDSPREAD scales.

SSB OPERATION

. Set BANDSWITCH to desired band.

Set DIAL SELECTOR for desired calibration.
Set STBY-REC switch to REC.
The ANL switch is inoperative in this mode of oper-

atian and mav be lefe nv settine
ation ana may oe it i any setting.

SET AGC switch ON.
Set BFO switch ON.
Set CAL switch OFF.

. Turn SELECTIVITY <witch to 3 Ke.

Set BFO control to the USB or LSB mark to sclect

the desired sideband (usually LSB on the 80 and
40 meter amateur bands and USB on the 20, 15
and 10 meter amateur bands).

Turn RF GAIN control fully-clockwise.

. Turn AF GAIN control clockwise to apply power to

the receiver. Volume mayv then be adjusted with
this control for a comfortable Iistening level,
Ads ANTENNA contro 1 for

ANILININA contrél 167 maximum  Dack-

ground noise in the absence of a signal.

. Rotate BANDSPREAD control to set mark at the

high frequency end of the scale.

. The MAIN TUNING control is now properly cali-

brated and may be used to tune the receiver. The
detailcd instructions in the manual should be studied
for proper setting of the MAIN TUNING control
when it is desired to use the rnhhmtpd BRAND.

SPREAD scales.
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A world of adventure lies at your fingertips as you code or teletype. others are in voice. making up the

tune the NC-190 receiver. The chiines of Big Ben. the
call of a Bell Bird in New Zealand. The news in English
from foreign nations. the cryptic messages of police. air-
craft, and ships at sea. the gossip and friendly talk of
amateur radio operators around the world can all be
heard in the comfort of your armchair. This world of
short wave listening is available to you through proper
use of the National NC-190.

Unlike regular broadcast stations that you hear any
time of the day, short wave transmissions are subject
to variation from day to day, time of day. season of
the year and even such things as sunspot activity. These
variations cause changes in the nature of the upper
atmosphere of the earth, which acts like a giant mir-
ror reflecting short wave radio signals. When conditions
are right tlie radio signal may travel entirely around
the world bouncing back and forth from the upper part

pouncin pper part

myriad tones and voices of short wave radio.
Many short:wave listeners find that their main inierest

s tuninr the manyv foreion broadcast atations. It s
s tuning the mapnpy Ioreign breadcast stations. It is

alwavs helpful to keep a log of the station heard and
the date and time. as well as the frequency of reception.
Tv{osr of these fﬂf&igﬁ bmadcasi stations welcome reports
from listeners and mail out interesting and colorful cards
confirming the fact that the station was heard and pro-
viding information about the country and the station.
The collection of these cards is in itself an interesting
hobby. Generally speaking. the foreign shortwave broad-
cast stations are found in groups or bands of frequency.
The NC-190 bandspread dial is calibrated for six of these
foreign broadcast bands as well as for five amateur
bands. The shortwave broadcast listener will find the
following chart useful as a guide to listening locations

and times for bhest broadcast reception.

ang times Ior best broacc, reception

of the atmosphere to the ground and back again. If the band frequency  Morning A4fternoon Evening
receiving antenna happens to be at one of the points of
vafantine sl shia siomal maw he hened me sbs L fe 49 meters 5.9.6.3 mc. good poor rood
Tencclion inén (n€ Signa; may ©¢ ncara as inougn it 3] Y 86100 m © { . = d
were located just next door. meters e me poor air goo
o . 25 meters 11.7.12.0 mec. poor fair good
Most of these variations follow definite patterns and 19 meters fair aood poor
as a result the short wave broadcasters schedule their 16 meters good fair poor
times and frequencies of transmissions to take best ad. 13 meters good fair poor

vantage of transmitting conditions. Likewise the listener
can take advantage of this information to achieve great-
est satisfaction in pursuit of the hobby of short wave
listening. In other words it is important
to look and when to listen.

A radio wave (like a wave in the ocean) goes through
a repeated up and down motion. If this electrical signal
varies up and down 100 times each second we say that
its frequency is 100 cycles per sec. In the short wave
spectrum tuned by the NC-190 this frequency may actu-
a}l‘]y be measured as many millions of cvtles, and it is

therefor v one million

o KNOW wriere

ore easier to million

The dial of the NC-190

and call the result “megacycles”.
receiver is calibrated in “megacvcles”. an expression of
the fi‘:’;qu ¥ s iich we are tuned.
Thus when a station is listed as transmitting on a fre-
quency of 8.61 megacycles (8,610.000 cycles) it may be
tuned by setting the NC-190 dials to this same frequency.
A chart showing approximate frequency limits for vari-
ous type~ of transmission covered hy the NC-190 tuning
range is given below. Many of these transmissions are in

These few words hardly scratch the surface of the
hobby of short wave listening. For best results from the
NC-190 receiver the following pages on operation of the
receiver should be carefully studied. In addition the fol-
lowing publications should prove useful in furthering
enjovment of the hobby.

Official Log—National Association of Armchair Adven-
turers—National Radio Company, Melrose. Mass.
The Radio Amateur’s Handbook and other publications
American Radio Relay League, West Hartford, Conn.

How Te Listen To The World

ew 108 W

World Radio TV Handbook
Gilfer Associates, Box 239, New York 17. N. Y.

World Radic Handbook — World Radio Publications,
47 Mounthaven Dr., Livingston, N. J

White's Radio Log — C. DeWitt White Co..
P. O. Box 142, Bronxville. N. Y.

In addition many periodicals and the Government
printing office publish informaiion on a regular basis.

ALL FREQUENCIES iN MEGACYCLES
! " Public Safety
N Conservat'n,
Amateur '“.lfﬁ‘!‘.'f:" fm"'?ﬂ..i"'"d"ﬂ Citizens Band Marine Aeronauticai Paltce ¢ u“:‘:" o
Brosteast {WWY)
1.8- 20 23- 25 2.5MC 269 .27.3MC 20- 28 26- 35 1.6-1.8 1.6- 1.8
35- 40 3.2. 3.4 5.0 MC 40- 4.5 45- 6.0 23-125 2.2- 25
70- 73 39- 40 10.0 mC 6.2- 6.6 65. 7.0 28-29 4.6- 47
14 144 47. 5] 15.0 MC Samnion Camer 8.2- 89 88- 90 | 51-52 25.0-25.3
21 21.5 59. 6.2 20.0 mC 123.132 100-11.5 7.4.80 27.2-275
28 .2907 70. 73 25.0 MC 16.4-174 13.2-140 Broadeast Augilisry | 29.7 - 30.0
9.5- 9.8 220-228 158.18.0 (Remote Pick-up)
11.7-120 1617
15.1-15.5 25.8-26.5
17.7 -17.9
2014.218 | .
25.6-281 1




The National NC-190 receiver is deslgned to match

unbalanced 50 ohm antenna tra ission line. Indi.
an unbalanced 50 ohm antenr ransmission line. Indi

vidual antenna coils are used on each bhand. Impedance
match is obtained by use of small primary coupling
windings on the antenna coils.

THE ANTENNA

The N(.100 incornorates tuwo methods of antenna con-
L-19 d s two methods ¢f gntenna con

nection, a small coaxial jack for use when shielded
types of lead-in are used. and a two terminal antenna

-

ably marked A (antenna) and G (ground) for
Strip suitaoey marned A xuu.uuuu/ ana U (grouna, jor

use where individual lead wires are employed. The
simplest antenna is a single long wire antenna illustrated
in the figure below. R'hen an antenna of this type is
used, a suitable ground conrection is recommended for
best results. Generally speaking, an antenna between 15
feet and 40 feet long should provide ample signai pick-
up for most of the bands in use. When the receiver is
to be used predominantly on any one band, better results
can be obtained with one of the many types of tuned
antennas. The subject oj antennas and the matching of
antennas to receivers is in itself a major study. The
owner of the NC-190 should consult munv of the excel-
lent references published by the American Radio Relay
League and other organizations. In all cases where an
external exposed antenna is emploved. suitable consider.
ation should be giren to lightning protection for the
sake of insuring safety to the operator and to the
equipment.

The proper antenna coil is selected by means of the
handswitch which, switches the primary and secondary
windings of the desired coil into the receiver circuit.
On the broadeast band. the bandews

Un {né bréadcast vanda. the banas

ondary of the antgnna coil drre(‘ll\ to the mixer grid
bypassing the RF stage.

:
r |
| INSULATOR |
s DI — a2 !
INSULATOR :
ANTENNA TERMINALS '

P e _25 710

OO ANT 75 FEET

&0 TOTAL

LENGTH

L I
g S

“ | LicHTNING
ARRESTOR
[

WATER PIPE,
ETC.

GROUND STAKE,ETC

QINOT D TRE ANTENNA
DL N AR L AN S

Vv 1E%

BANDSWITCH

The bandswitch of the NC-190 is labeled in mega-

cycles. The switch is simply placed in the desired band
+ the markings 51416, 1.640,
4010 '10-20 and 20. 30. Fhen the bandsunrh has been
set for the band dE.szred the correspundlng general

caverase dicl <ol freque

coverage aial scale is used to indicate the frequency o
receiver tuning.

The secondary of the an E med
circuit to achieve selectivity in the antenna stage Of the
receiver. This coil is tuned by mean< of the main tuning
capacitor. the bandspread capaciter and the antcana
trimmer.
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ANTENNA TRIMMER

The antenna trimmer control is used to make a final
adjustment of the tuned circuit to insure maximum gain
on the frequency region in use. Adjustment is necessarv
because the presence of various types of antennas will
have some detunmg effect on the antenna stage. The use
of the antenna trimmer allows compensation of the
receiver to match any type of antenna which may be
connected to it. It is normally necessarv to set the
antenna Inmmer only once for a frequency region in

1S TL: Loct mocomanltic tunineg t receiver
use. 4ais is vest accompeisiiea ov tuming ifne recoiver

away from any signal and adjusting the antenna trimmer
for maximum background noise in the speaker or ear-
phones.

The main tuning and bandspread capacitors determine
the frequency to which the anteana, mixer and oscillater
coils are tuned. The signal appearing acro-~ the antenna
coil is coupled to the RF amplifier.

MAIN TUNING

The main tuning knob adjusts the setting of the main
tuning capgcitor. The pointer of the slide rule main
tuning dial is coupled to the tuning capacitor to indi-
cate frequency of operation. Proper frequency calibra-
tion of the main tuning dial depends on the settinz of
the bandspread dial. A triangular shaped set mark
appears at the high frequency end of the bandspread
scales in use. The hnndsnrg_f,u_/ dial shauld be set so that
this triangular set mark appears directlv under the band-
spread index line. When set in this manner. the general
coverage diel mav be freelv used to tune the receiver
and the frequency of operation will be that determined
I the dial scale corresponding to the setting of the
l, cech

Ganaswitcn.

The bandspread capa('nor is (‘onm’rled in parallel

& main t
& main t

tuning control.

kel

BANDSPREAD TUNING

TI'T(’ rrouded ]re{]u:’n(\ specirum 0_7' ('I'r(‘ SI'IOriIL'al‘E
bands makes tuning of indiridual signals a difficult task
unless some means of fine tuning (bandspread tuning)
is provided. The bandspread knol of the NC-190 re-
celrer pravides this feature.

—_ 2 —



As the bandspread control is tuned counter-clockise.
the bandspread dial will rotate clockwise from the tri-
angular set mark and the frequency to which the re-
ceiver is tuned will be reduced just as though the main
tuning control were tuned to a lower frequency. Rota-
tion of the bandspread control will accomplish this fre-
quency rhange at a much slower rate thar can be
accomplished through use of the main tuning control.
thus making it possible to tune the crowded shortware
bands with ease. The bandspread dial is calibrated in
megacycles over regions of principal listener interest.
Proper calibration of the bandspread dial ranges reguires
that the main tuning pointer be located at the triangular
set mark corresponding to the bandspread mnge in use.
1f it is desired te use the bandspread dial as a fine tun-
ing device. for frequencies at which it is not calibrated.
the main tuning dial should be set just above the region
of interest. The bandspread dial will now function as a
fine tuning control in this frequencv regmn even though

it does not carry corres,

The bandspread dial is attached to the bandspread
“;uto.— by means of the exclusive Nationai DIAL
CTOR mechanism which permits mechanical
change wof the dial ranges appearing in the bandspread

dial window.

2

DIAL SELECTOR

PP NIArT T »n -
ke exclusive Naiional DIAL SELECTOR knob ap-

pears immediately below the bandspread dial window.
It Is operated by pulling the selector knob forward and
rotating the knob one-half turn until the detent engages
at which point the dial selector knob will snap back
in towards the panel. As the dial selector is rotated.
two diflerent groups of bandspread dials will appear in
the bandspread window. One of these sets of dials is
calibrated in red and provides accurate bandspread tun-
ing calibration of the 80. 40. 20. 15. and 10 meter ama-
teur bands. The other set of dials is calibrated in mid-
night blue and provides accurate bandspread tuning
calibration of the 49. 31, 25. 19, 16 and 13 meter foreign

broadcast bands.

As mentioned In the previous section. proper calibra-
tion of any of the bandspread tuning ranges 1equires
that the main tuning dial be set to the proper triangular
set mark. The set marks Cﬁfresponam" to the red
amateur scales are calibrated in red on the main tuning
dial and the set marks corresponding to the midnight
blue foreign broadcast scales are calibrated in midnight
blue on the main tuning dial. The set marks are identi.
fied for each particular bandspread scale b+ the numbers
appearing directly aborve them while the particular band-
spread scale is identified by the same number appearing
dirgetly to the right of the bandspread index line when
the triangular bandspread set mark is set at the index
line. For example. the red set mark carrvine the

calibrated in red on the bandspread dial. When the
main tuning pointer is set to this red marl: and 1the
bandswitch is set for the corresponding band. the band.
spread dial will directly read frequencies between 3.5
and 4 megacvcles. the frequency range of the 80 meter

amateur band.

The signal from the RF stage i= coupled to a primary
winding on the mixer coil. The secondary of the miver
coil is tuned by another section of the main and band-
spread tuning capacitors. The bandswitch again selects
the proper coil corresponding to the band in use. The
signal on the secondary of the mixer coil is coupled to
the high frequency converter. The high frequency oscil-
lator is a grounded plate Hartley oscillator using the
cathode, grid and screen of the high frequency converter.
A third section of the main and bandspread tuning
capacitors tunes the oscillator with the bandswitch again
selecting the coil for the band in use.

............. m aan

The lugu ucquan\ 0sCiliator operates 23U KllO(‘VCIeS
above the signal on the two lowest frequency bands and
operates 2,215 kilocycles above the signal on the three
highest frequency bands. The output of the converter
is fed to wo transform?rs, one at each of the above
frequencies. Jléllﬂl‘ appeanng across the \e(uuuan of
these transformers are coupled to the second converter.
A grounded plate Hartley oscillator is constructed be-
tween the cathode, grid and screen of this stage operat-
ing at a frequency of 1985 kilocycles. On the two lowest
bands the bandswitch disables this oscillator and the sec-
ond converter operates as a straight amplifier at 230 kilo-
cycles. On the three highest bands, the oscillator is
operating and converts the 2215 kilocycle signal to 230
kilocycles. The signal from the second converter is
coupled to the patented N ich
provides excellent selectivity in the signal path and
allows selection of overall bandwidth by means of the
selectivity control.

al ferrite filter w

SELECTIVITY

The selectirity switch of the NC-190 receiver provides
for 3 degrees of selectivity. The selectivity switch is
marked with positions for 5 Ke, 3 Kc and 0.6 Kc. The
degree of selectivity used depends largely on the mode
of operation desired and signal conditions. The 5 Kc
position 1would normally correspond to the highest re-
ceiver fideiity. However, under conditions of extreme
signal Interference. it is often desirable to reduce the
bandwidth of the receiver and sacrifice fidelity in favor
of less interference through use of the 3 Kc position.
In the event that CW reception is desired. even further
bandwidth reduction is efiectire and useful and it is
recommended that the 600 cycle position be used. In
normal AM operation, the 3 Kc or 5 Kc bandiwidth posi-
tions provide an adequate degree of selectivity. For CW
om’m(mn us smled I:efare zhe 600 cvcle bandlcidth is




It should be noted that for AM reception. the beat

frequency should be turned off. For single

sideband or CW’ operation, the beat frequency oscillator
should be turned on. The beat frequency oscillator is
discussed in later sections of this book.

aseillator
asciaator

The signal from the ferrite filter is coupled to the
first IF ampiifier, then to the double tuned transformer
between the first and second IF amplifier and appears
on the second IF amplifier grid.

RF GAIN

The sensitivity of the receiver is adjusted by means of
the RF gain control which controls the cathode bias on
the RF and both IF stages. When the control is rotated
to its maximum counter-clockwise position. the sensi-
tivity of the receiver will be reduced to the point where
no signal can be received. Rotating the conlrol n lhe

The RF

mum is reached at the full clockwise pasmon
gam control may be freely used as a means of sensi-

tivity adjustment as the receiver is tuned from signal
to signal or it may be set to a comfartable sensitivity
level and allowed to remain in this position. Adjustment
of the RF gain control will have some effect on the “S”
meter reading. FOR PROPER INDICATION OF THE
“S” METER it is recommended that the receirer be
detuned from anv signal and the RF gain control ad-
vanced until the background noise reaches a level
sufficient reading of approximately 1 “S”

sufmerent eaang approximate!

unit on the “S” meter. This setting of the RF gain con-
trol should then suffice for all normal signal conditions.

to cause g

The signal from the last IF stage i< again coupled
through a double tuned transformer which feeds the
diode AM detector. The average signal level appearing
at this detector is. at all times. proportional to signal
input and is used as AGC voltage whieh i< applied to
the RF and first IF amplifiers and. in addition. to the
mixer on the broadcast band only. A positive delav
voltage is fed to the AGC bus and a separate diode in
the 6T8 tube ic used to prevent the AGC bus from
actnally going positive.

The AGC switch is used to turn the automatic gain
control on or off. Automatic gain control mav be used
in all modes of operation. When the AGC switch is
turned on. the receired signal level is automatically
adjusted for a predetermined output and the “S” meter
will indicate relative signal lerel. When the AGC
switch is turned off. the “S” meter is disabled and the
output of the receiver will vary in accordance with the
incoming signal strength,

For single cideband or CW' reception. the signal i<
coupled directly from the plate of the last 1F amplifier
produci detecror. A cathode
Hartley oscillator ucing the other triode of the product
detector-BFO tube is used for BFO injection.

so el PO 1
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BFO SWITCH — BFO CONTROL

The BFO switch is used to turn the beat frequency
osczllator on or of. When the BFO switch Is turned
off. the beat jrequency osciliator is disabied and the BFO
control will not function. When the BFQ suwftch Iis
turned on. the BFO control is used to adjust the fre.
quency of the beat frequency oscillator which rartes the
pitch of the generated audio tonc. W hen recetring single
sideband signals, the beat frequency oscillator control
should be set in the region marked USB or LSB de-
pending on the desired sideband. It is mot normally

necessary to detune the beat oscillator from this setting.

When receiving CH signals. a mid-position setting Of
the beat oscillator corresponds to a condition uhrrc
maximum IF selectivity occurs at zero beai with the
incoming signal and no audio tone will be observed at
the point of maximum signal reception. It is therelore
necessary to detune the beat oscillator control in either
direction to provide a suitable audio tone which is
comfortable to the operator and to obtain maximum
amplitude of the desired beat note. During CW' recep-
tion. it is often convenient to adjust the beat oscillator
undesired signal to beat. thus elim.

inating it as an audible interfering signal.

Lars ncailla

to phase an zore

pnrase an

The signal from the AM detector is coupled to a
series gate automatic noise limiter which is designed
to reject all signals exceeding the average modulation
level.

ANL SWITCH

ANL switch turns

The L switch turns the noise limiter

when thc BF() control is set in oﬁ poszuon for M
ln nllrma[ Upera(IUﬂ l/'l( n”l\( [lVT ((" may
be ustE(l at will depending on incoming noisc level and
operating convenience.

The signal from the product detector or the AM de-
tector and noise limiter is coupled to the hrst andio
amplifier through the audio frequency gain control. The
setting of the BFO <witch automatically connects the
desired detector to the later circuits.

AUDIO GAIN

The audio gain control is used to adjust the speaker
or earphone lerel to comfortable listening rolume. It
ts important not to confuse the function of the audio
gain control with the function of the RF gain control
u}u(h controls the orerall receiver sensitivity. Normally.

ith the RF gain control advanced to provide proper
meter readmg all additional vartation of listening
lmcl is auomplrshea’ with the audio gain control. In
the event of Uprrauon with 1GC “OFF™. lne RF gnin
control is sometimes used as the master sensitivity con-
trol and the gudio gain control is left set in a pre-
determined position. Proper balance between the tio
controls under this condition Is normally a matter of
indiridua! operator preference and operating habits.




The amplified audio signal is coupled to the audio
output stage and, in turn. through the audio tran<former
to the speaker terminals. The secondary winding of the
audig designed to match a 32 ohm
speaker such as the matching NTS.3 table speaker. The
output signal is also coupled to a shorting type phone
jack on the front panel.

transformer i

PHONE JACK

The head phone jack is located on the front panel
and will accept any normal 2 circuit phone plug. There
s no DC Loltuge assoclated with the head phone m'rcux't

‘mnedance ot he audio
impeaance of tne audioc (luu;,ul”l(:

secondary almost anv tvpe of head phone may be used
with completely satisfactory results. Insertion of a
standard phone plug will break the loudspeaker circuit
and silence the speaker.

Dorniico she lote
Decause u, ine (on

[¢ 3 STY- ZX SRS
1ne > mME{er is

con n 2 circait between
the plate decoupling resistors of the ﬁrtt and second IF
stages. AGC voltage iz applied to the first of these
stages so that the change in plate current will cause

the “S” meter to read relative signal strength.
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“S§” METER

Normal adjustment of the “S” meter is readily
accomplished by disconnecting the antenna and increas-
ing the RF gain control to maximum sensitivity which
corresponds to its extreme clockwise setting. The re-
ceiver should be tuned so that onlv background noise
is heard and the antenna trimmer peaked. The “S”
meter zero adjust control should then be adjusted to
achieve a reading of approximately S1 on the incoming
noise level. This will assure proper “S” meter reading.
When properly adjusted, an “S” meter readlng of S9
will correspond to approximately si
at the antenna terminals.

)
:

The power supply of the NC.10 ver is a con-
ventional trans<former operated circuit using a full wave
rectifier with suitable filter and shunt feed to the volt-
age regulator tube. The regulated voltage is used for
all receiver oscillators to assure maximum stability. A

standbv.receive switch i< from

______ Dy-rece

plate and screen of most tubes for standby operation.

used to remove power

STBY-REC SWITCH

The Standbv-Receive stitch Is a two position toggle
stertch which may be set to standby to mute the receiver
or placed in the receive position for normal operation.
An auxiliary pair of terminals on this switch is con-
nected to the rear relav terminals in such a manner
that the rear relav terminals are onen

elay oper

circuited in the

receive position and short-circuited in the Standby posi-

Gt

tion. This allows control of an external relav circuit
by means of the Standby-Receive switch. If the Standbs-
Receive switch s left in the Standby position. the
receiver can be operated by shorting terminals 4 and 5
of the calibrator socket, thus providing for external con-
trol of the receiver.

A crystal calibrator socket is provided on the rear
apron to accept the accessory XCU-109 crystal cali-
The panel calibrator switch is provided

front

Lrator.
oratery

to turn the accessory calibrator on and oft.

CRYSTAL CALIBRATOR

When the accessory XCU-109 calibrator is plugged
into the receiver and the front panel calibrator switch is
turned on, a signal will appear at everv 1 megacvcle
point on the main tuning dial. As discussed in the sec-
tions on tuning. the main mning dial will read correctly
only
The 1 megacycle slgnals may now be used to check the
accuracy of the main tuning dial. In the event that the
1 megacycie signal does not appear exactiy at a | mega
cvele point on the dial. the bandspread dial mav be
slightly rotated to move the 1 megacvcle signal to exact
position on the main tuning dial. In like manner. the
main tuning dial may be moved slightly from a set
point to assure accurate calibration of the bandspread
dial. It is sometimes convenient to turn on the beat
Irequencv oscillator in order to add tone to the calibrator
be more readily located.

Lor sho Londonraad dial is set to nroner nositi
inen i€ Gandaspread dlac i5 set o proper position.

hat it may

nal so ¢
A eeparate bottom cover and (‘ablnet top are employed
and tional Radic Com

ar Radic Compan

in

Flip-Foot ha

N

a ded for

B

id
been operator con-

venience.

CABINET

The Flip-Foot Is easily elevated into the raised posi-
tion or dropped back to the flat position for maximum
operating ease. To elevate the Flip-Foot, lift the forward
portion of the cabinet. reach under and pull the rear
edge of the Flip-Foot down and forward until it reaches
its upright position. To remote the top half of the
cabinet it Is necessary to remove the two screws on

the lower forward corner af sach side of the cakinet and
the lower jorwara corner gf each side gf the cabinet gnd

the two screws at the lower outside corners of the back.
Then remove the cabinet top by lifting and springing
the front top iip of the cabinet free from the retaining
clips attached to the panel. The cabinet is replaced by
reversing this procedure, taking care to engage the slots
in the forward lip of the cabinet into the two clips
welded to the rear of the top section of the panel. The
hottom corer of the receiver may be removed by remor-
ing the two rear mounting feet and bv removing the
four retaining screws. The bottom cover may then be

slinned to the rear the Flin-

siipped o the rear the ~up

Foot, allowing free access to the wiring of the receiver.

under

remoring 1t under

from
remouing from



the receiver gain and the S mefer sen-
sitiity when the AGC switch is on

e Sy srengh
This tontrol should be adiusted sach
tirme 0 gifterent band is selected.

SELECTIVITY

Selects the proper ferrite fiter circuits
which determine the best receiver
banawidth for the existing signal ton-
aitions. The 0.6 Ke paston 15 recom-
mended for O reception. The 5 Ko
posirion is retommended for uil idei-
ity i recepiton, The 3 K¢ posiion
muy e used for single sidebun recep-

i AR redepiion wnder cromted

i
|
|
|
|
i
|
|
\
|
\
\
|
{
|
i
I

Sianol strength mefer and tuning indi

N :

i

VN |
(M) Seletts the desired reception frequency
N as indicoted on the slide rule gial

Also used o set the pointer o the
desired triongular set mark for proper
bendsprea dial cafibrotion

PRI
7N
o i

9 g

7

Selects the desired tuning ronge. The
dicl scale which corresponds o the
seleted range is used 10 indicate the
teceiver uning fange.

Controls the receiver output level by
seting the gain of the oudio amplifier.
The switch turns the enire receiver on
and off

Selects the desired reception frequency
as indicated on bandsoread dial. pro

]

<ator. When RFG s fully clockwise on

i

| { 59 reating is approximotely eqeiv.
| i alent to.0 50 4Y input of the anterno
| | terminals. The S meter operates when
| i ever the AGC switch i 1urned on
i |
; 2 8FO

e the tuning of

TN nuanty asilter 1 eoaral th it

N3 of W signls. Set the painer 10 ISR

PN §

o receive B signols sing upoar sice-
bond transmission and LSB to receive
5SB sianals using lower sideband trans-
mission. Shouid be offset for (W
recetion

st

REC-5TBY ToH
Siiences receiver during transmis-  Turns the outomatic nowse limiter

sion periods. insianily refurns re- o or of fo minimize impuise type
noise

BFO-OFF

Turns the Bea Frequenty oscllotar
on ond selects the triode product
detecor for single sidebond and
CW operation. In the OFF pogiion,
he diode detector is used

AGC-OFF SWITCH

Turns the outomofic goin contro

dieuits on o off. Automatic gain
control moy be used in single side-
band and (W os well os AK recep-
tion. The S meter doss not operate
with the AGC switch in the off

position

CAL-OFF

Turns on the separate calibration
osllator to provide sirong otew-
rote marker frequencies every 1
megatyde throughout the enfire
tuning ronge

viding the main tuning ciol is sef 1o 7"\  DIAL SELECTOR
the oppropriote set mork. Also used a5 I 0 Selects bandspreod calibrotion for
o tuning vernier et any sefting of the NS/ sither Interationo! Shortwore Broad:

‘main tuning dai

cast or Amateur reception. To change
e <olisrotion pul the knob out ond
rotate one-hol® turn until the detent

engoges




ALIGNMENT INSTRUCTIONS

The NC-190 receiver has heen carefully aligned at the factory by specially trained and experienced personnel
ucing precision equipment, Alignment of the receiver shonld not be attempted until all other possible cau-es of
faulty operation have been investigated. Alignment should be made only by persons familiar with communications
receivers and experienced in their alignment. Refer to fizure 3 for location of all alignment adjustments.

EQUIPMENT REQUIRED
1. Signal generator covering 200 K¢ to 35 Me.
2. Vacuum tube voltmeter (VTVM)
3. Output meter. The AC scale of the VTVM can be used,
4. Tuning Wand — General Cement No. 8278 or equivalent,
5. Hex alignment — General Cement No. 5097 or equivalent.

INITIAL CONTROL SETTINGS
STBY-REC .

Selectivity

Antenna ...

Calibrator ... .

Bandspread . At “*Set” point.

Main Tuning At minimum capacity.
RF and AF Gain ... Dial Selector .................... Amatertr Bandsprcad

230 KC IF ALIGNMENT

Signal Generator Signal Generator | Bandswitch Output
Connectiom Frequency Setting Connections Reinarks
High side directly 230 Kc Broadcast | YVTVM DC Adjust FLI. FL2 for maximum indi-
to mixer section of (unmod.) Band prohe to junction | cation. Rock generator to insure
tuning gang. Low of R23 and C43. cores tune through maximum. Peak
side 10 chassis. Low side to chassis, | both sides of T1l. Ti2 and TI13.
Maintain approximately 2\" reading
- . on VTVM.

BFO ALICNMENT
High side directly 230 Ke Broadcast | VTVM DC Rock generator for maximum output.
to mixer section of (unmod.) Band probe to junction Ma approximately 2V reading
tuning gang. Low of R23 and C43. on M Set BFO switch on. Set
side to chassis. Low side to chassis.{| BFO knob to center mark on panel.

AAAAA | AP N W 3
Loosen BF O knob set screw and ad-

just L8 to zero beat with screw-
driver through hole in shield. Then
tichten set screw and return BFO
switch to Off position.

2215 KC IF ALIGNMENT

High side directhy 2215 ke 4.10 MC VTVM DC Set generator frequency to 2215 Ke.
to mixer sectjon of (unmod.) probe to junction | Set L7 for maximum output. The
tuning gang. Low of R23 and (43. second peak from the hottom of the

side to chiassis, Low side to chassis. | coil should produce the correct

oscillator frequency of 1985 Kec.
eak ton and bottom of T10. Main

'eak tep and Dbottom 110, Main-

tain approximately 2V reading on
VTVM.
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RF ALIGNMENT

Before proceeding with RF Alignment. check dial pointer for proper indexing. With tuning gang fully closed. set
the pointer so that it reads exactly “0” on the I_ogging scale. With bandspread capacitor fully closed. adiust dial
disc to the exact low frequency end of the calibrated scales. Then open bandspread capacitor to *Set”™ mark.

Output Meter Connections —\VTVM DC probe to junction of R23 and C43. Low side to chassis. Maintain

approximately 2V reading on VTVM.

Sional GCeneratar Connectians — Connect hioh side of generatar to “Ant ” tarminal thronah o AR (¢
1gnal enerator Connections Connect high side of generator to “Ant.” terminal t 68

Low side to “Gnd” terminal.

Control Settings — Adjust generator for 3090 modulation. Set selectivity control for 3.0 Kc. and all other controls
at their initial settings given previously.

General Instructions — The oscillator circuits should always be adjusted first for proper dial calibration at the
specified frequencies on each band. Then the mixer and RF circuits should be set for maximum output. A
certain amount of interaction mayv occur between oscillator and RF adjustments. Final adjustment should
be made for correct calibration. The trimnier adjustments should always be the final adjustment for each hand.
The oscillator frequency is always on the high side of the signal frequency. Suitable precautions or checks
should be used to insure this condition.

Generator and Receiver

Bandswitch Setting Frequency Adjustments
541.6 MC 6 MC L1 for correct calibration
(Broadcast) T1 for maximum output

1.5 MC C66 for correct calibration

1.6-1.0 MC 1.8 MC L2 for correct calibration
T6. T2 for maximum output

4.0 MC C67 for correct calibration
€62, Ant. Trim. for maximumn output

1.0-10 MC 1.0 MC L3. for correct calibration
T7. T3 for maximum output

10.0 MC C68. for correct calibration
C63, Ant. Trim. for maximum output

10-20 MC 11.0 MC L4 for correct calibration
T8. T4 for maximum output
20.0 MC €69 for correct calibration
C64. Ant. Trim. for maximum output
20-30 MC 20.0 MC L5 for correct calibration
T9, T5 for maximum output
ann MO oty I P T WS
[AVAVRNL] S W iV Jul COTIrClL Laliprailion

€65, Ant. Trim. for maximum output

—_ 10 —



FROM THE FOLLOWING PARTS LIST. BUT ARE COMPLETELY IDENTIFIED
ON THE SCHEMATIC.
A-11998 Jack Phono. ANT J1 | NCs-20-392-F-5 3900 %16~ Mica Capacitor C25.C26
A-11153 Phug Phono. ANT P1 ' B-50473-1 Line Cord
A-12616 Panel Terminal (Relay) | D-50436-3 Front Panel
A-12617 Panel Terminal (Speaker) r o A-50148-52 Hose Clamp. BFO
E-265-28 Panel Terminal (Antenna) I B-50188-4 Iron Core. BFO
B-27669-3 Socket. 7 Pin . B-50170 Coil BFO
B-27668-1 Socket. 9 Pin | 1.50121 Spring Slug Screw. BFO
B-27674-1 Socket, Octal I B-K641-20 Coil Shield. with Fasteners. BIQ
B-22025-3 Transformer. Output Tis | (C-50437-3 Window. Main tuning
C-50087 Transformer. Power T4 | B304171 Bandspread Dial Aess'y,
C-19458-5 Capacitor Electrolvtic C54 A-50439 Spring. Bandspread
A-50137 Capacitor Mica Trintmer— B-50416-1 Assembly—Female De t( nt. Bands<pread
1.5-20 ppf C62 through C71 A-50502 ) Drive, Band
A-30408 Pullev Bracket. Dial Cord } A-50284-4 Push-on T\Ul Bﬂmi\]"tdd Drive
A-20165-2 Pulley. Dial Cord I (C.50438-4 Dial Back Plate
(.50415-2 Main Tuning Caparitor Cl | B-501162 Pointer Rail
A-50448 Dise Drive. Main Tuning C-50441-1 S Meter
(50423 Bandspread Tuning Capacitor c2 C- 0044] 2 Clip Monnting. S Meter
4-50501 Bracket. Light B Pointer
B-50160 Potentiometer S-Meter R20 B- 1914 -6 Dial Cord Ass'v,
R-30089 Potentiometer AF-Gain R31 A-50118-1 Bushing Panel. Main tuning
B-50431 Switch Selectivity Sz A-50117-1 Bushing Nut. Main tuning
B-50092 Potentiometer RF-Gain R17 B-30536 Band:[mad Nernier with Pinch
A-50263 Phone Jack J2 4-50117-3 Nui. Bandepread Vernier
50412 RF Shield © o A-50282 Bowed " Ring. Band~pread \ ernier
50414 Switch. Band S1 ,  D-22500-X38-X-4AA Knob Band
B-50095-2 Variable Capacitor. Antenna C3 ; B-50132 Bezel Front Panel
B-50259 Ferrite Filter. Complete FL1. FL2 | B-50518.2 Knob. BFO with Se1 Serew
A-50455 Shield Cover. Ferrite Filter " B-50519-2 Kunob. RFG. ANT with Set Screw
B-50103 Tran<former IF, 230 K¢ T11. T12. T13 B-50499 Knob Bandspread Chz.
B-50510 Transformer 2215 KC T10 1-22500-X38-X-4T Knobh AFG
B-50429 Coil Antenna—1.6-4 Mc T2 D-22500-\38-X-4Z Knob Selectivity
B-50452 Coil Antenna—4-10 Me¢ T3 (-22034-48 Knob Main Tuning
R.50451 Coil Antenna—10-20 M¢ T4 Kuoh. Bandspread
B-50460 Coil Antenna—20-30 Me T5 NPL-17 Panel Lamp
R-50443 Coil. 2nd Oscillator L7 6RZA 6RZ6 Tube Vi
B-30430 Tvdn~f0rmr‘r \Il\ﬁr~700]600 Ke Tl 6REA 6BEA Tube V2.v3
B-30132 Tran-former Mixer—1.6-4 Me To6 6B A6 6BA6G Tube V4,V5
R-50447 Tran<former Mixer—3-10 Mo T 60W5 6 W35 Tube AL:]
13-50453 Transformer Mixer—10.20 Mo T& X7 12ANXTA Tube A\l
B-50459 Transformer Mirer—20-30 M. Ty GT 5Y3-GT Tube V9
A-19105 Mounting Clip~. Coil Cans 300 Panel Lamp Socker As<y.
B 50463 Coil Oscillator—3500-1600 Ke 1.1 6T8& Tube Vo
B3-50164 Coil O=cillator—1.6-4 Me¢ 1.2 0B2 Tube V10
B-50405 Coil Oscillator—4-10 Me 1.3 B-50115-2 Flip Foot
B-50467 Coil O<cillator—10-20 Me 1.4 SR-125-B-14-N Rivet-. Flip foot
B-50469 Coil Osciliator-—20-30 M- 15 A50284.3 Pu-li-On Tinnerman. Flip foot
B-17430-9 330 Ohms. 7 Watt Resistor R37 A.50280 Glide
2 2.2 Ohms. 1 Watt Resistor R19 A-50281.2 Rubber Foot
5 220 =2¢7 Miea Capaciior 1.C10 .501462.2 Roitom Cover Painted
(+-> 3300 =277 Aiva Capacitor 5.C11 D-50418-5 Cabinet Ay,
NG -(G-5 990 277 Mica Capacuor 4 B-50131 Switeh Bracket
NCS19-252.G-5 2500 297 Mica Capacitor €15 B 50157 swnch, CAL
NCSA5821.G-5 820 277 Mica Capacior 16 B50157-3 Switch. ANT,
NCOS15-351-G-5 350 297 Mica Capacitor 17 25045711 Switch. AGC. BFO and STBY-REC
NCSA5:181.6G-5 180 290 Mica Capacitor e A50284.2 Push-On Nut, Switch Bracket

-
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DIAL CORD INSTALLATION
AS VIEWED FROM REAR OF SET
WITH
TUNING CAPACITOR AT
MAXIMUM MESH

DIAL CORD ASSEMBLY

STANDARD FORM WARRANTY

NATIONAL RADIO COM

A Wholly owned subsidiary of NATIONAL COMPA

This equipment is warranted to be free from defective
material and Morkman‘hlp and repair or r«pia(ﬂnenl
will be made of any part which under normal installa-
tion. uce and service discloses defect. provided the unit
is delivered hy the owner to the manufacturer or
through the authorized radio dealer or wholesaler from
whom purchased. ¢ on. with ull tran-
portation charges prepaid to the famor\ within ninety
days from the date of sale to original purchaser. and
provided that such examination discloses in the manu-
facturer’s judgment that it is thus defective.

Damages aricing out of the hreach of
the owner shall he limited to the return of the zood~
and repavment of the pur(huw price or to the rr[x:llr

or replacement of & parts at the

intact

warranty to

p]
£ gooas o

elecuon of the manufacturer.

This warranty doc< not extend to any radio prodiret~
which have heen mthPd to misnse, peglect, aceident.
incorreet wiring, improper installation. or to u~e in
violation of instrietions furniched by the mam

irer,

NATIONAL RADIO COMPANY, IN

of

INC

RN,

AN,

Y. INC.

nor does it extend to units which have heen repaired
or altered outside of the factory. nor to cases where the

seriab number thereof has been reinoved. defaced or
changed. nor to ace i used theiewith of other
manufactnre.

Any part of 2 unit approved for remedy or exchange
hercunder will be remedied or exchanged by the author-
ized radio dealer or wholesaler without charge to the

Thi< warranty is in liev of all other warranties ex.
pressed or implied and no representative
anthorized to assmne for the mannfacturer any
bability in connection with the sale of their

or person is
other
radio
prodiicts.

National Radio Conmam Inc. reservec Ihr— right to
make anv change in desicn or to make additi
improvements in, its produrh witliout mu osing anyv obli-
zation- upon it<elf to install them in its products
presioishy wanufaciured,

Melrose 76, Maxs,

12



NC-190 SPECIFICATIONS

The NC-190 is a 10 tube general coverage communications receiver feaiuring double conversion. variahle IF

WATIAN 4T

s} P 1 CATIDNRNATIN TATYTT N T
Oeleciivily, anG LALIDNRAILYD LINILRUNALTIUNAL
National's exclusive Dial Selector.

MAIN INTERNATIONAL BROADCAST
BANDSPREAD
22.1 MC)

TUNING RANGES

540 - 1600 KC 13 Meter Band (21.5-
16-40 MC 16 Meter Band (16.4-18.0 MC)
4.0-100 MC 19 Meter Band (14.6 - 154 MC)
10.0-20.0 MC 25 Meter Band (11.7-
20.0-30.0 MC 31 Meter Band (8.6-10.0 MC)

ARCAMTITH

nGAULAJA and ANMAILULDN ‘Dﬂnd‘pread mam‘ po«mlr ll\

AMATEUR
BANDSPREAD
10 Meters (26.6- 30.0 MC)
15 Meters (21.0-21.5 MO)
20 Meters (13.8-14.5 MC)
rs {6975 MOy

12.0 M) et
80 Meters (3.5-4.0 MC)

49 Meter Band (5.9-6.3 MC)

IMAGE REJECTION. Double conversion on all bands

ove A MO P I
dUU‘C 4 v prauu.mn (‘ll[lllﬂdlc\ unwanieu uun TS,

1st IF—2215 Kc, 2nd TF—230 Ke.

CONCTTTUT TV n_o. o sl B . ~a £ YN M B

OLINDLIXIVLIL I 0 DELICT Ihan 1 MICcrovoil 10r a 1uap sig-
nal to noise ratio.

QT ARTI TTV, Y1 1 .. i . o

STABILITY: Highest guaiity compouents, cerantic coii

forms. voliage regulation. 14" panel and solid chassix
provide excellent thermal and mechanical siability.

SELECTIVITY: National's exclusive “Ferrite TFilter”
provides 600 cvcle bandwidth for CW. 3 KC for
SSB and a full 5 KC for AM reception.

AUTOMATIC GAIN CONTROL (AGC): Full AGC for
SSB. CW and AM reception.

“S"™ METER: Operaies on all modes< of reception includ-
ing SSB and CW. Calibrated in 9 “S™” units and in
decibles above S.9.

NOISE LIMITERS: High performance automaiic series
gate noise limiter for AM reception. IF limiting
for SSB and CW reception.

RF CIRCUITS: Two highly selective tuned circuits
couple signals 10 the low poise 6BZ6 RF «age and
the 6BE6 mixer. An antenna trimmer is included
so that any antenna may he nsed.

TUBE COMPLEMENT:
6BZ6—RF Amplifier
6BE6—HF Converter
6BE6—2nd Converter
6BA6—IT Amplifier
6BA6—IF Amplifier
12AX7A—Product Det—BFO
6T8—AM Det. ANL. AGC. Audio Amp
6CW5—Audio Owipur
5Y3GT—Pwr Rect
0B2—Voltage Reg

IF AMPLIFIER: Two high gain IF amplifier siages are

..n..,l [—— [

sea io plu\lur maximum reserve Kﬂln

PRODUCT DETECTOR: A true triode product detector
with an exceptionally stable BFO provides clear,
undistorted SSB and CW reception.

AM DETECTOR: A separate. well proven diode detector
is used for regular AM reception.

TUNING RATIO: Built-in National vernier provides
an unusually high tuning ratio of 60/1 on all band-
spread ranges. making AM, CW. and SSB tuning
remarkably easy. Main Tuning ratio is 12/1.

-

AUDIO AMPLIFIER: The audio amplifier is capahle of
producing more than a full watt of high quality.
Fob fonciia ol sm s onas BT _iisenien o~ sl 0D Lo
1ull lityguency rangc audio ouipul al inc o.. vnm
speaker terminals. A front panel earphone jack is
also provided.

CALIBRATOR: An accescory caliltrator unit produces
sirong. accurate 1MC marker signal~ throneh the
entire tuning range.

CONTROL CIRCUITS: The NC-190 may be externally
conirolled hy shorting two termtinals of the ‘Call
brator” socker witlt the “STBY-REC™ Swiich in the
“Standby™ position. The Relay terminals on 1he rea
of the set are sltorted by the “STBY-REC™ switch in
the STRY nosition.

post

FLIP FOOT: Unique “Flip Foot™ on receiver and match-

nnnnnnn Lar foar mavimmn sneraiin
nui_ speaxer 17 Maximitm opéraitng fonvenience.

POWER REQUIREMENTS: 105-125 volis AC, 50-60

cycies. Power consumption 75 watis.

DIMENSIONS: 83" high: 153,” wide; 9” deep.
SHIPPING WEIGHT: 28 Ibs.
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