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THE soundness of the original design of the

NC-100 series of receivers has now, with time,
proved its real worth. We have, however, an estab-
lished policy whereby our receivers are constantly
being improved and kept up to date. Many of the
changes do not show, particularly where the out-
ward appearance of the receiver is concerned, and
their presence is discernible only by the higher
standard of performance. In the present case, the
revision includes the extremely effective series-
valve noise limiter {(developed in our laboratories)
and alteration of the tone control and S-meter
circuits. We have, of course, retained all the valu-
able features of the NC.100A design, such as the
automatic plog-in coil system of band changing,
and the combination full vision calibrated dial with
its band zpread vernier.

Copryright 1940

NartmowaLl CoMmeany, Inc. Marnen, Mass,
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THE NC-100A RECEIVER

GENERAL DESCRIFPFTIHRN

!']_1”'._ MO-1HMA reeciver is an ebeven tulbse ST
heterod vie covering all Mreguencies from 540 to
SN e, im five ranges. The cireuit employved on all
ranges congigle of one stage of R.F., separate first
detectar and  high frequency sscillator, two 1F.
stages, an infinite impedance diode detector and a
translormer coupled push-pull pentode ouipant alage.
Maximum undistorted audio outpat is 7 watts, The
secofid detector utilizes one set of clenrents of a dual
trigsle: the other set of elements is otilized for the
serics-valve noise limiter. Separate sections of & sec-
ol dual trivede wre wsed for the AVC and first audio
amplifier, A separate tube is used as a beat frequency
oacillator aml is cougled to the second detecior for
C.W. reception. A built-in power supply provides all
1-u||!u4_.:1'|':- required. incloding excitation for a |:|_1. i
spraker field having a resistance of 500 oluns,

Aside Trom tle unosually |‘|ig|| pensitivity  amd
selectivity of thiz receiver, the outstanding feature is
the unique svstem of automatic eoil changing., The
gimplicity and efficieney of the arrangement combines
all the desirable features of plug-in coils and coil
ewitching. 1t is describud in zome detail later.

The NC-10A is Hllpl.rjit-i:l complete with tubes
which are tested n the recciver gt the time of align-
ment,

The tubes employed are as follows:

R.F: Preselector. . ..o oo oo L0 6KT
First Detoctor, . v BT
High Frequeney Oscillator. . . ... 6J7
First LI .. .. Lo BRT
Secomd LF. . I T il
Second Detector, Limiter . L GORG
AVE, First Audio, | y o BFRG
Beat Frequency Oecillator. . ... 617
Push-Pull Ouarput (2) Cim s DR
T e 1 R S L S LR e ] Lo Al
ANTENNA

The input cirenit of the NC-100A is arranged for
operation with either the doublet type or the single-
wire Lype of antenna. There are two input binding
pssts. When using a single-wire antemna, the lead-in
should be connected 1o one wnienmg post and the
short flesible lead, which is connected to the chassis,
should e t‘lﬂll‘l.[.rﬂl under the other terminal, An

external ground connection may or may not be neces-
sary. depending upon the installation. The ground i=
usually desirable when receiving wavelengths above
LK} mmeters. bant for wavelengths below 50 meters, the
use of & ground may actually weaken signals, Doablet
antenna feeders shopld be connected directly 1o the
il'lpﬂl: terminals and the Mexilale gr\uunil Craec Lo,
mentioned above, is not used at all. The input im-
pedance aof the receiver varies over the total I’ﬁﬂlmur
range b averages ahout 300 ohms,

UTPET CIRCLIT

As shiwn in the schematic diagram, Page 16,
the output leads of the receiver are brought 1o a
deprong socket, which s mowoted st the rear of
the chassis. The speaker furnished with the re.
ceiver is supplied with a cable and plug. which is
a-'iil'lpl}' Pll.lggﬂ:l il Ehis socket,

A headphone jack i8 mounted on the front panel
and is wired in such a manner that the speaker is
quiet when the phones are in ose, The impedance of
the headphones should b approximately 20,000
ohms, this being the wsual impedance of phones
having a total INC pesigtance of between 2000 and
A0 eshmig, The receiver cannot be aperated unless
the speaker plug is inserted in its socket, even though
the speaker itzelf is no being used,

SHAKER MOUNTING

The speaker is supplied either in chazzis form,
nmmonnted, or mounted in a small cabiner fnished
to match the receiver, To abtain best tone quality
the speaker should be mounted on g large baffle iso-
lated nlecilallii‘u”_r from the receiver. The baille
should be of non-resonant material, so that it will not
vibrate. A baffle three or four fect square will -
erally prove satisfactory, More uniform bass response
will be obtained by increasing the baffle size up 10
ahout 9 feet square.

Mounting the speaker and receiver in the same
cabinet, or conssle, is not recommended, sinees vibira-
tiomn from the speaker is apt o be transferred 1o the
tubes, producing microphonic noizes.

CINTROLS

The main tuning dial is lecated near the center
of the front panel and is of 2 new direct reading illumi-
nated tvpe with a pointer that moves radially in
conjunection with the range shifting mechanism g0 as
to indicate the proper scale at all times. In the case
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THE NC-100A RECEIVER

of the NC-101X, the dial is of the multi-revolution
instrument type operating through a spring-loaded
gear train having a stepadown ratio of 20 1o 1, In
tuning across any one coil range, the dial makes ten
camplete revolutions and since its diameter ia four
inches, the equivalent seale length is approximately
twelve feet. There are fifty divisions about 14" apart
around the circomference of the dial and the index
numbers are changed automatically as the dial is
rotated by means of an epicyvelic gearing, so that the
calibration is numbered consecutively from 0 to 500,
The index numbers are actually changing continu-
ously. the shift occurring at the bottom of the dial
where it is not ordinarily vizible,

Through thi= mechanism it is thus possible to
obtain & continnons dial reading from 0 o 500,
with the result that all signals are well spread oot
om the scale, making wuning and logging both con.
vemient and precise,

The tuning svstem is so arranged that the dial
reading increases with frequency, as shown by the
valibration curves on Page 13.

Immediately below the dial is the range selector
kuol which actuates the coil changing mechaniam.
This knob must be rotated approximately one torn
to change from one range to another. The arrange-
meent 1= unigue in that each individual coil is com.
pletely shielded from all others and that only the
coils actually in use are in any way connected in the
cireait, This avtematic “plug-in eail® avalem is ex-
tremely efficient, Dead spots, often oceurring when
using unghielded coils in conjunction with a switch
are, of course, completely absent and the particular
coils in use are in the best position both mechanically
amdd electrically. The relatively lurge movement of
the coils, when changing from one range to another,
makes possible the use of rugged contactors of such
construction that trouble-fres performance i assured,

The five coil ranges are marked on the front panel
in a horizontal line directly over the range selector
knob. Each of the range markings has a small "win-
dow”™ in back of which an indicator appears when
that particular coil assembly iz plogged inte the
circiil.

Starting at the left-hand side of the front panel
the uppermost knob is the tone control for varying
the frequency characteristics of the awdio amplifier.
The tone control cirenit is such that normal audio
range, indicated by "N on the control plate, is near
the extreme connterclockwise position, As the eon-
trol is turned to the right, high audio frequencies are
attenuated in such a manner that the response at
SHHY ey cles iz decreased about 10 db, When the con-
trol is turned from the "N position to the left, a

o

geries condenser is switched into the eircuit which
cuts low audio frequencies so that the response at 100
eyeles is down about 10 db, The tone control plate is
laheled "High™ at the left to indicate a high pitched
andio characteristic with the lows weakened, and
“Low™ at the right where the Jow [n:qmciu pire-
dominate. When receiving strong signals, free from
interference, best andio quality will be abtained with
the tone control set at "N." When receiving fairly
weak signals through considerable interference, it is
often helpful to adjust the tone contral a0 that the
noige will be reduced in relation 1o the signal.

A eombination switch is used to control the power
supply. In the extreme counterclockwise position the
receiver is tumed off: in the mid-position all heater
circuits and the rectifier are turned on but no B
voltage is applicd; in the clockwise position the B4
ie turned on to place the receiver in operating condi-
tion. In other words, the middle switch position is
used for temporarily rendering the receiver inopera-
tive as required during periods of transmizssion,

There are two insulated terminals mounted at the
back of the receiver chassia, which are connected in
parallel with the B+ switch. They are intended 1o
BETVE BB 4 convenient means for connecting a relay
for automatically turning the receiver on and off.

The manual B.F. gain control is ordinarily used
only for receiving C.W. signals but may, of course,
be wsed as @ conventional volume control if the opera-
tor does not wish to use the AVC aystem. With the
automatic volume control cirenits in operation, as
explained later, the R.F. gain control is hmited in its
action and is wseful principally in adjusting the
maximum sensitivity of the receiver. For instance, if
local noize and static level is high, the R.F. gain con.
trol need only be advanced to the point where the
disturbance is just plainly audible. Signals may then
be tuned in with the AVC on but interchannel noise
will not be objectionably high. It will be found that
after a signal is tuned in, further advancing the con-
trol has no effect on output, inasmuch as the AV
characteriatic is practically flar.

At the right of the R.F. gain control is the naoise
limiter eontrol. Ite adjustment is covered fully in the
Operating Instroctions.

T the right of the range selector knob is the andio
gain control, the primary purpose of which is v con-
trol valume (on either headphones or speaker) when
uging AVC., When using the manual B.F. sontrol,
the audio gain should not be retarded too far. If, for
instance, it is et below three or four on the scale.
andio output will be limited to the point where 1F.
overload may occur before maximom output s
reached,
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Avtomatic volome control and CW. oscillavor
circuite are controlled by a combination switch hav-
ing three positions. In the connterclockwize position
thee AV cirenite are in operation: in mid-position the
AVC is tumed off; in the cbockwise position the
LW oscillator 1= turned on, the AV atill being off.

The C.W. oscillator panel vernier tuning control
varies the frequeney of the oscillator over about 10
ke, The exact function of this control is expluined
fully in the Operating Instructions.

On models of the NC.100A having the ervstal
filger (NC-100XA, NC-100X and NC-101XA) two
additional controls are provided. and these are
monnted at the right-hand side of the tuning dial.
The wppermost knob is the selectivity control of the
crvatal filter. With the Glter in use, minimum zelectiv-
ity will be found with the pointer nearly vertical.
Hﬂintillg the knob in either direction Trom this e
tion will increase selectivity, When the filter i= not
in uze, the knob should be set at the point giving
masimuin volume and sensitivity,

Immediately below the selectivity control is the
phasing control and eryvatal filter switch, Turning
thiz control to zero disconnectz the filter; &l any
other setting between 1 and 10, it acts as a phas-
ing condenser for balancing the ervatal bridge eir-
cuit, eliminating heterodynes, ete, The action of
these two controls iz explained in detail in the follow-
ing section,

Operating

PFHONE OB BEHOADMAST BRECEPTION

In receiving phone signals, the AVC may or may
not be used, as desired. 17 i is oot used, we suggest
operating the andio gain control about hallway on
and controlling the sensitiviey with the H.F, gain
control. IT the operator prefers a "quiet” receiver, the
audio control may be operated at 1 or 2, If AVC i
e, the H.F. gain conteol should be well adoaneed
and ocautput is adji.lﬂ-‘tl:"ll |'|-:|. the audio .5_:,|.|.in comitrol
only. The setting of the two gain controls is largely a
matter to be determined by the preference of the
aperator and by receiving conditiong, 1f, for instance,
lerzal noize or atmespherie static is high. it will be de-
girable 1o retard the R.F. gain control g0 that the
eenzitivity of the receiver will be held to a definite
maximum. The C.W. oscillator may be used for
locating carricrs, in which case it is advizable 1o re-
tard the audio gain control in order to avoid excessive
volume when switching over to AVC, When tuning
over any band, or when hunting for signals, the back-

T
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The exact lavout of the controls differs in various
mudels of the NC-100 series but all knabs are ehearly
labebed and arve adjosted as recommended above,
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Ingtrnciions

ground noise between stations when using AYC may
b ohjectionable, In this case, again, the andio con-
trol should be retarded and may even be turmed 10 the
off position, signals being shown by the tuning
indicator,

C.W. EECEPTION

When receiving (W, mignals, the C.W. oacillaper
must he twrned on. Best signal-oenoise ratio will
usually be obitained by retarding the audio gain and
tone controls considerably and adjusting sensitivity
with the H.F. gain contrel. Torning on the C.W,
sseillator switeh will, of course, reault in a considera-
ble increase in circuil nodze, doe to the inereased
sensitivity, As the oscillator vernier tuning eontrol i
turmed back and forth, the characteristic pitch of this
noise: will change. When the characteristio pitch is
fairly high, the "semi-single signal™ properties of the
receiver are very prononneed, one side of the audio
beat note being several times lomder than the other.



THE MNC-100A RECEIVER

PFHONE RECEPTION USING THE
TRYSTAL FILTER

The use of the crystal filter in phone reception is
recommended particularly when the operator must
comnlend with ]IEH:'I."} interference, static, hetersil ynes,
ete. Since such conditions prevail at most times in the
amatear phone bands, the filter will be found partica-
larly uzeful o amateur phone operators, To receive a
phone signal when using the ervetal filter, the filter is
witched in by means of the phasing control and the
phasing dial set at approximately mid-scale. The
selectivity control is then adjusted for minimuom
selectivity, as indicated by maximum noise as the
control is rotated back and forth. All phone signals
will be greatly reduced in volume, making it neces-
sary 1o advance both audio and K.F. gain controls.
On the majority of signals, the maximum awdio out-
put of 7 watts will not be available when using AVC
with the filter. since the carrier level is held constant
at the second detector and side band power is reduced
by the filter. The signals may then be tuned in the
usual manner, but it will be found that the selectivity
15 very high, with the result that all audio frequency
side bands above a few hundred eyeles are compara-
tively weak. Mormally, this would resclt in low in-
telligibilicy of the received aigmal, bt since the back -
ground noise, static, ete., have been correspondingly
reduced, the net result is nsnally an impm!.'mmﬂn_
The tone control should always be fully advanced,

The principal advantage of the crystal filter, how-
ever. is it ability to eliminate heterodynes, Suppose,
for imstance. a signal has been carefully tuned in with
reasonably good intelligibility and during the trans-
U EE TR T FTF#F;EH'F’. BlaTion comes an, uaua.iup; a had
heteradyne, inverted speech, ete. Ordinarily the
iesired cignal would be “smeared,” but careful ad-
Justment of the phasing condenser will eliminate the
heterodyne and the interfering station. in most cases,
completely. Tntelligibility will remain peactically as
good as before the interfering gtation came on,

From a practical standpoint, it is important that
the crystal filter be used most of the time where such
interference is apt 1o be encountered, as it is almost
impossible 1o switch on the ervstal filter and re-tune
the degired signal throngh the heterodvne, The
phasing adjustment will remove one signal only. If
another interfering station comes on, however, only
one heterodyne will be present, instead of the several
resulting from three station carriers beating together.

CW. RECEPTHNN WITH THE
TUHYSTAL FILTER

To use the crvetal filter for CW, reception, the
filter i switehed in by means of the phasing control

T

and the phasing condensee set about midscale. The
C.W. oscillator must be turned on. Advancing the
R.F. and audio gain contrals will pesult in o hollow,
ringing sound, the pitch of which will depend upon
the setting of the C.W. oscillator contesl. The actual
pitch is not important as long a8 it i= near the middle
of the audio range, where the fondepeaker or phones
have good sensitivity.

When a signal is picked up, it will be found that as
the receiver is tuned sfowly across the earrier the beat
note will be very sharply peaked at the same piteh as
that of the ringing noise, previously mentioned. All
other parts of the beat note will be extremely wenk
and. furthermore, this peak will be found te oceur on
only one gide of the andio beat note, The elarpness
of the peak is determined by the selectivity control,
At maximum selectivity, the peak is so sharp that it
may be hard to find, whereas at minimum selectivity
the peak will be very broad. If a signal is being re-
ceived, after having been properly tumed in, and
an interfering station comes on, the resulting hetero.
dyne and interference may be eliminated by adjust-
ment of the phasing condenser. Thiz phasing adjust-
ment is effective in climinating interference regardiess
of the setting of the selectivity control.

MEASUREMENTS OF SIGNAL STRENGTH
"R METER

The "S" meter serves to indicate the strength of a
received signal. It ie calibrated from 1 to 9 in arbi-
trary units which correspond, roughly, to the defini-
tion of the nine points of the ™5™ seale of the B-S.T
aystem of amateur signal reports,

Probably no two operators will agree on just how
strong a signal must be to warrant an 59 report,
After making measurements on a large number of
amatenur signals, the present meter seale was ehosen
il we believe it will provide a good practical means
of giving accurate reports, The accompanying curve
shows the relation between the meter reading and
the actual signal inpat to receiver in mirrovolts.

Before making a measurement on a signal, certain
receiver adjustments must be made. The control
ewiteh should be in the MVC position, the erystal
filter off and the selectivity control set for maximum
sengitivity, After pressing in the meter switch, the
K.F. gain should be fully advanced: at which
point, the meter should read 0, The receiver is now
adjusted and the strength of any signal may be
measired by throwing the AV switeh on and tuning
for maximum meter deflection, The andio gain con-
trol does mot have any effect on the R.F. adjust-
ments or upen the meter reading, so that it may be

<®>
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retarded as much as necessary 1o prevent aodio
overload.

The above procedure will hold true when checking
either phone or C.W. stations. It is, however, im-
possible to obtain a continnous check on COW.
signals, as the beat cecillator must be off.

RECEFTION USING THE NOISE LIMITER

The cirenit of the series-valve notse lmiter is
described in some detail in the October 1939 iseuwe of
QST and definitely eliminates noise peaks or pulses
of short duration which exceed the amplitude of the
desived signal. When the control iz in the counter-
clockwize pusition, the limiter is practically inactive,
although it will have some effect on extremely loud
noige. As it is turned to the right, the limiting action
becomes increasingly pronounced until at the ex-
treme clockwise position the signal itsell will be
affected 1o some extent.

When receiving phone signale, no special tech-
mique is oeeded 1o operate the limiter except in

THE NC-100A RECEIVER

cases where the noise peaks are extremely strong as
compared to the signal, and under such conditions
it ie often helpful to turn the AV off and carefully
adjust the H.F. gain control and hmiter knobe for
beat signal-to-noise ratio, The reason for this is that
exceptionally strong noise peaks, or noise of g steady
nature, tend to tuke control of the AV circuits and
reduce receiver sensitivity Lo a point where weak
signals cannot be heard. This iz, of course, quite
normal but can wsoually be overcome by torning the
AV wll.

When receiving C.W. signals, it is recommended
that AV be turned off, The H.F. gain contral should
he well advamced. care being tuken not to increase
gain 1o the point where the signal beging 1o "thump™
and overload the receiver. It is at the point just
below overload that the noige limiter will be most
effective. It will be found that the amplification of
the receiver is high enough o produce the effect
deacribed above even when the desived gignal is a
fraction of a microvolt.

Alignment and Serviee Data

TURES

Individual tubes of the same 1vpe will vary
shightly in their characteristice and it iz well o
rempemnlser this fact when replacements beeome neces-
sary, Fven though the cireuit is designed to reduce
thie effect of pech variations to a minimum, the high
frequency oscillator and L. tubses shoold be seleeted
with some care. A replacement high frequency oseil-
Iator ghould be checked in the receiver to make sure
that the inter-electrode capacitice are the same as
thsse of the tube originally employed. This is cazily
determined by noting any change in calibration at
thee bigh frequency end of anvy coil range. The chanze
should not exceed two or three dinl divisions, Com-
pensation for small variations in tube capacity may
be made by changing the position of the oscillagor
grid lead with relation to the body of the tbe.

Substitution of new tubes in the T.F. amplifier
may possibly alter overall gain and selectivity char-
acteristics, Instroctions for realignment are given
in detail in the following pages.

Twa other points should be checked when trving
the new high frequency oecillator; a fairly stromg
steady signal should be tuned in, preferably on some
frequency above 10 me.; the C.W., oecillator should
be turned off; jarring the receiver or lightly tapping
the tube, should not show any evidence of noise in

<>

the output. Mext turn oo the O.W. ssvillator o
make sure that the tube does not introduce *“moda-
lation hum™ on the carrier, The tube should again be
lightlv tapped to see whether or not its charaeteristios
change.

IF. AN HLF. 05CILLATOR ALMGNMHMENT

All circuits are carcfully and accurately aligned
before shipment, using precision crvetal oscillators
which insure elose conformation to the calibration
curves, Mo readjustments will be reguired, therefore,
unless the receiver is subjected to extremely rough
handling. Do not attempt to make any adjustments
without first determining the exact function of each
trimner condenzser and the effect thay it will have
upon performance.

The enil group which is plugged into the cireuit at
any time i= the ome directly underneath the 3-gang
tuning condenser at the center of the chassis. The
eoil nearest the front of the receiver is the high fre-
quency ascillator, the middhe coil i= the first deteetor,
and the coil mearcst the antenna=ground  binding
post sirip is the H.F,

Az ghown in the |l|'|u!1.l|.-_mljim. there are 1w hioles
in each col compartment; of each pair. the one
nearest the front of the receiver i directly over the
trimmer condenser.

Complete alignment of any one coil range is made
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as follows: Set the wning dial near the high fre-
aqueeney emd aof the range aml check the dial reading
by means of an secorate st oscillator or a signal of
known Fregquency s readjustment shonld be made if
ihe dial reading = in error by more than 2 per cent.

Correction for calibration 1= made by adjustnent
of the high frequency oscillator trimmer [nearest the
fromt of the receiver!, A serew driver with a metal
shaft may be used, but the shalt should net touch
the slominum casting while the trimmer is being
tourned. If the dial reading is found o be ton low,
mawre trimmer capacity is necded and viee versa. In
adjusting the R.F. and first detector irimmers, oo
signal s necessary, correct alignment being indscated
by maximum background noize. This background
neize should be fairly loud when the H.I, and andio
pain contrels are fully advanced, the eryvatal hilter
being switched off. Furthermore, the background
msise will be approximately the same on all ramges.
The frst detector teimmer will bave much greater
effect upon thie pun'a-“ru-'h* of 1this noise than the B,
trimmner, bt actually the zetting of each iz equally
InpETLang,

With calibration correct at the high freguency end

af the range, the dial ghould be rotated toward the
lower numbers. The background noise may vars
ghightly over the range bast shoubd ot get apprl'riﬂ.llh
weaker except in the case of the 54 to L5 me, vomls
ranging is checked by pressang one of the ol sidle
rotor plates of the oscillator condenser sidewayve
toward the stator, but net ensugh to make the
plates touch. The same check may be applied to the
first detertor and B.F. tuning condenzers. Any hend.
ing of the rotor plates shonkd make the backgrownd
A similar check cam, of
coutse, e made by bending the rotor plates st
AWas froom the stator, care h-"m;: taken aot o bend
the plates so far that they will not return to their

moiee defimitely  weaker,

original peositien.

On the two highest frequency ranges, it may be
possible to make the initial oscillator adjustment
incorrectly, There are two settings of the oscillator
trimmer condenser which will tune in the desired
signal at the proper point on the dial; of these, the
higher frequency setting (least trimmer capacity) i%
correet. In checking the ganging of the 13.5 o 30
e, ramge, the BF. condenser has lirtle offect wpon

the background noise at the low [recpuens: end of the
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scale and at this one point it is better to use a test
signal. Should any error in tracking be found on one
range, it is probable that the same error will be
present on all ranges and correction may be made
by permancntly bending the rotor plates of the
tuning condenser seetion in question,

LF. AN THYSTAL ALIGNMENT
INSTRUCTIONS

Before attempting to check the alignment or
adjust a single signal receiver it is essential that the
operator be familiar with the principles involved and
the type of performance to be expected,

A receiver of this type is simply a superheterody ne
which mayv be adjusted 1o have extremely high selec-
tivity on all signale. The effective width of the se-
leetivity curve is only a few cyeles, usnally between
20 and 100. This means that when taning in a given
C.W. signal. twning is going to be very sharp and the
dial must be turned slowly in order to avoid missing
the zignal entirely, As compared to the straight
superbeterodyne, the single signal receiver is about
) times as selective. The straight super will pick
up a signal and will reproduce both sides of the audio
beat note at about the same strength: that is, the
carrier whistle may be varied from either side of
zero beat up to about 3000 cyeles when the receiver
is tuned and the whistle will remain about the same
strength at any pitch, The single signal receiver,
however, being 100 times as eharp, will not perform
in this manner, but oz the receiver is tuned across
the carrier the audio response will be very sharply
peaked at one certain pitch of the carrier whistle,
Detuning the receiver a amall fraction of a degree,
while it changes the pitch only slightly, will make
the signal much weaker, sinee it has been detuned
from: the sharp selectivity peak.

The main point i remember when considering single
signal receivers is that they are simply nlira selective
sitperheterodvies, which must be tuned exactly 1o the
signel wivd that the beat oseillator must be detuned fron:
the erystal frequeney in order to obtain an audible boat
Rke,

FRELIMINARY ABJUSTMENTS —THE LF.

From the above explanation. the reader will see
that it is absolutely essential that the LF. trans-
formers be aligned 1o the ervstal, since the two must
work together. This alignment may be aceomplished
in & number of wave. IT the LF, transformers are far
oul of adjustment, it is neeessary to conneet an
external erystal oscillator which uses the erystal
from the receiver. This oecillator is put in operation
and is coupled 1o the first detector of the receiver,

THE NC-100A RECEIVER

BOTTON FIEm

The ewll dasembly is shoun midway bepwwrw the 1.5-2.8
e, i I TF e, pases,

In most cases no actual connection will he reguirisd
since the field from the escillator will be sufficient]s
stromg Lo be picked up, even with the LF, far out of
adjustment. Il coupling is required, a lead twisted
around the grid cap of the detector tube and run
near the oscillator tank eoil, will be suitable. The
beat vscillator is turned on and adposted unl the
crystal signal is picked up, The pitch of the bear
mole is not important as long as it is well inside the
anadible range.

All the LF. transformers are now adjusted Tor
maximum signal. This adjustment need not he
made with any great degree of precision, since the
cevalal will not sscllate g exactly the same fre-
quency to which it will be resonant in the receiver,
The phasing control should be set st 0,

The LF. adjustments are indicated on the lavout
diagram, Pame 9. Mos. 3 to 7, inclusive.

The crvstal filier output  coupling  condenser,
adjustment No, 2, serves as a fived LF. gain control
amd, in general, shonuld not be tonched.

The ervstal may now be removed from the oacilla.
tor and installed in the receiver. Throw the switeh
to connect the crystal for single signal reception, Set
the selectivity contrel for maximum selectivity: that
i#, with the pointer rotated all the way 1o the right.
Mow, tune in a ateady signal from a local oscillaior
or monitor. Tuning very slowly aceosa the carrier,
there should be ome point at which the simnal will
peak very sharply. The andio pitch of this peak will
be nearly the same as the pitech of the beat used
when the crystal oscillator was being picked .

THE BEAT GSCTLLATOHR

Unee the peak hae been found, it would be well
for the operator to familiarize himsell with the
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activn of the beat oscillator control by changing its
tuning in arder to obtain an awdio note whicl is most
pleasing 1o copy, or which coincides with any praks
in the loudspeaker or headphones. It makes lintle
difference 1o which side of the audio beat the b=t
oacillator is tumed. After a satisfactory pitch has
been found. tune the signal by means of the tuning
dial 2o that the signal goes down through zero beat
and up v approximatels the same pitch on the other
side. This response is, of course, moch weaker than
that of the peak and it may be necessary to torn up
the velume control in order 1o obtain fair volome,
The phaszing. or balaneing, condenser is pow adjusted
until the signal is WEAKEST. Normally, this
gelting is mear mid-zeple,

THE SELECTIVITY CONTHOL

The action of the eelectivity conteol may now be
checked. With the reeciver tuned exactly as it was
before adinsting the phasing condenser, the selectivity
control should be rotated and it will be found thar
the signal will be loudest at a certain setting, This
setting i= nsually found with the pointer nearly verti-
val. The setting giving this maximum respomnse is that
at which the selectivity of the ervatal filter is mini-
mm, Since even at this minimum selectivity the
crystal filter is much more sebeetive than the straigh
super. the sighal will be weaker than that obtainahle
when the crvstal is cut out,

THE CGFMPLETE (075 ASSEMWIL Y
Fermanene of efircuil charactert givs {5 assarsd b tbe rigid
o ofmdvinees  shield! and 8 aie  dielecrric il

eandemasrs ainh H-20 fusularies.
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When o pure steady signal is carefully tuned to
a single signal peak, the selectivity control should
have practically no effect wpon signal steength. If
there 15 any form of modulation, however, the eignal
will be loudest when the selectivity comteol is set
for minimum  selectivity, since this  adjustment
allows a greater width of signal or modulation
to be passed.

FINAL LF. AIMUSTMENT

The final adjustment of the LF, transformers
may now be made. Set the control for maximam
selectivity, carelully tune in a steady sigmal until
it is exactly on the crvatal peak, and adjust each
of the LF. transformer tuning condensers for maxi-
mumt signal strength, (Fn afmost all cases chere the
LF. amplifier has once boen aligned to the erystal,
this check is all that would be required, and it is not neces.
sary Lo oot the ervstal in an external oscillator.) Fvenif
the LF. amplifier is conzsiderably out of alignment,
the erystal frequency may be found by employing a
strong liscal .‘-a'gﬂi] from & monitar or frrr[l_u,'m'._\' meter,
glowly tuning across it while listening for a peak in
the audio beat note. 11 the peak is found at a very
high andio pitch it will be necessary 1o change the
tuning of the beat oscillator so that the audio peak
will be well inside the limits of audibility. It is proba-
ble that if the peak signal is found at all, the LF.
amplificr will not be far out of tune and the readjost-
ments resquired will e amall.

Since the LF. transformers are tuned with sir
dielectric condensers, the adjustments when onee
made are permanent and need only be checked when
new tubes are substituted, provided of course the
redeiver s ndol subjected to severe mechanieal shocks
oF vilkralion.

THECKING {RYSTAL ACTION

The crystal response. or cryvstal activity, mav be
easily checked as follows: With the gignal tuned in
exactly as mentioned in the previous paragraph and
the selectivity control set at maximom selectivity,
lii?rl'!hlillH'lillg the filter by turning the phasing knok
to (), should weaken the signal elightly. There will,
ol course, be a great increase in tube hiss, background
neise, and interfering signal, but the actual strength
of the desired signal should be weaker. Tt is possible,
of course, to oblain a louder signal in the straight
super connection by resetting the selectivity control
and this is quite normal. The fact that a signal is
weakened when using the crystal filier is relatively
unimportant, inasmuch as the filter is only used when
interference or static is present, and such interference
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will be made about I times weaker, therehy greatly
improving v renduobility of the signal.

A crystal which is found to be a poor resonator
should be l‘.'im&.'u]!} remwved Trom the holder s
both erystal and plates cleaned with aleohol, gaso-
line, carbona, ether, o some similar fuid. In reassem-
bling the holder care must be taken to see that the
erystal is free between the plates; that is, that there
is a suitable air g |:1|HI|H“:I.' two or theee thou-
samdthz) betwéen the plates and the ervstal and that
the erystal is free to move sidewave in any direction,

THE NC-100A RECEIVER

The filire piees may be removed i desired as they
werve only b protect the eevatal in shipment.

&5 METER ADRIUSTMENT

If it should happen that the "5" meter network
gets out of balance, the procedure for correction is az
follows: THaeonnect the antenna and turn the CON-
TROL awitch to MY, set the B.F. GAIN full on.
Then, by meane of 8 serew driver, adjust the halane-
ing comtrol {No. B, receiver top view | until the meter

reade 0,

Special Instructions for the NC-10IX and NC-I0IXA Receivers

The NC-101X is a gpecial model of the NC-100X
receiver, employing the same cireoit, ete., bot cov.
ering only the five lowfrequency amateur bands.
Fach of these bands is spread out over the major por-
tion of the dial and, a2 shown by the aecompanying
cilibration eurves, each band starts at 50 and enda an
450, The curves are sccurate to about 2570 of the
operating {requency.

All operating instructions, cirenit data, alignment
and serviee notes contained in the NC. 1 Instrog.
tion Mamual apply to the NC-101X receiver, except
those sections referring to the calibration and align-
ment of the }]igll fmiluum::.' Elreis.

Complete alignment of any eoil range is made as
follows: Bet the tuning dial at 450, and check the
calibration curve by means of an eceurate test oscilla-
tor. Readjustment of the high frequency oscillator
trimmer condenser should be made i the calibration
i5 1 error by more than 20 dial divisions, Check
the alignment of H.F. and Tst Det. circuite by setting
the trimmers for maximum background noise. (See
Page 9.0 Re-check the H.F. Oscillutor, then tum the

dial o 50, and note the calibration. Ganging is
tested by checking L, and 1st Det. trimmer adjust-
ments,

The design of the high frequency cireuits, par-
ticularly that of the H.F. Oscillator, iz such that fre-
quency drift = extremely small, after the receiver has
reached ite operating temperature. It should he re-
membered, however, that the band spread tuning
arrangement tends o magnify a small change in
frequency, For instance, on the 20 meter band. each
dial division represents only 1000 eveles, Teon kilo-
eveles will, therefore, be spread over aboul two-anid-
one-half inches of scale length. even though the
actual frequency change is but 07 of one percent.
Only & comparatively few amateur transmitters
will maintain constant frequeney to such a high
degree of prevision, even with cevstal control.

There should be ample room for air to cieenlate on
all sides of the receiver, in order to reduce drift 1o a
minimum. Do not pile magaeines or papers on the
cover and donot install the receiver in a small console
or in a closely ﬁiiillg compartment or bookease,

Supplementary Insiractions for Battery Models

The Battery Operated Tyvpes of the NC-1004
series are identical in operation and adjustment o the
standard AC models. Batvery power drain is reduced
by wsing a single 6F6G output tube. The recom-
mended speaker 4 an S«inch permanent mognet tvpe.

Mormal operation of the NC-100B series may he
obtained by using either a combination of hatteries
or & properly fltered battery operated vibrator pack
or men-e-motor Lo supply 6 volts te the heater and
approximately 180 volts to the receiver B circuins.

Reveivers primarily designed for battery operation
ean be used with an external power pack, such as

>

the Maticnal Twpe 5880, for aperation (rom AL LHnes,
When usedd in this manner, the four prong plog at-
tached to the receiver poweer cable should be inseried
in the socket outlet of the perwer unil. For uze with
other power supplies, the cable plug mayv be un-
sobdered and the wires comnected (o the autlet ter-
minals of the pewer unit,

O special order, a i:lall.t'l:'_\ soperated vibeator pack
can be built inwo any model of the NC-100B series.
When ordering, add symbol “Y" o battery model
catalog type numbers. An external Vikrator Pack,
Tvpe 686, iz also availahbe
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| &
CAPACITOR AND RESISTOR LIST
Symbal Funetion Type Ruating
Ci HLE 0 Todld o s s s s s e e Maea AW mfd., S0HF Valt
T R.F. B+ B}plsﬁ- ......................... .Paper 1 mafd., GO0F Violt
Ci H.F, (et Sereem. , o .civmeivieeasis .+ i . Paper | mfd.. 4008 Vet
C, H.F. Osc. Conpling.. . ........o.oiioo. o Paper 01 mid., 406 Valt
| s H.F. Osc. Heater Bypass. ... ........... Paper 01 mafid., 4 Vol
s lst LE. Grid Filter . . .0 oo L ison i i, Paper (] mfd., 2E Valt
L 5] Ist Thet, B+ Bypase. ... ..., dakcn o+ oo Paper 1 mfd., 6 Yol
Cs Ist Aud.-Output Cowpling. ... ... ... ... Paper .1 mfid., 6 Vol
e C.W. Ose, Heater 230 T TR [ [ . I mifd., 404 Valt
L CW. Ose. Sereen Bypass. .. ... ... ....... .Paper 1 mfd., 4 Vol
Cu CW. Osc. Couplimng - ocooponnnon o oo Hakelite | . mmi., 4 Vol
Ciz  Limiter Output Bypags. . ... ...... oo Mica MRS mfd., 500 Yol
Cia Lim.-1=t Audio Coupling. ... ... ... ... ... Paper 01 mid., 4 Vol
Cia lst LF. B+ Bypasa. . ... .. ............ .. Paper 1 mifd.. 6 Vale
Cis 2nd Det. Cathode By pms- .................. Mica 25 mifd.. S0 Valt
2 BF. Greid Filter, - .o Paper (] mibc.. #H) Vaolt
Cia 2nd Dwet. Plate By P R S R S P aper (5 micd., ) Valt
Civ 2nd LF.B+ Bypass.......ocuvviinnyioio.Paper 1 mid., 60 Vol
Cis AVC [I'IpL:It E-:rupli.ug ...................... Mica TS mifd., S0 Yol
Cap 2nd LF. Grid Filter_ ., s Paper 0] mabid., 400 Vel
tn AYCPlateBypass: .. ... ... ..... ...... Paper 1 mifd., 4 Vol
O 2nd 1LF. Cathode Bypass. ... .. 0000000, - FRper 1 mid., 4 Valr
Cay AVE Cathode Bypass, ..o oo 0o Paper 1 mid., W Vol
o st Audio Cathode Bypass. . ... ... ... ... Electrolyiie 10, mfd., 50 Valt
Cam Zind Det_-Lim, Auvdio Coupling. ........., .. Paper 1. mid.. 208 Yal
Cas 2nd LF. Sereen Bypass. . .. ooooLooooiio0i Paper 1 mifid., 400 Vol
Ce; R.F. Screen Bypass. .. ... .covvviiiveio . Priper N mafd., 406 Vale
Cae BF Grid Filtar . . oo oo ioiaesoc s fote Mica 005 mfd., 300 Vol
Ci K.F. Cathode Bypass, ., ... ....... oo Paper 1 mfd.. 4H YVl
e B— to Chassis Byvpass, . ... ...._........... Electralyiic 8. mbd., 20 Valt
Cai lst LI, Cathode Bypeg o oo s n et Paper 1 mafd., 4 Yol
L lst Thet, Cathode Bypass, ., . ... ... . Paper 1 mfd., 400 Yol
o | T e e R e g L gt Electralytic 16, mid.. 330 Yah
Ca B4 Filter:..ovoieunn i o s |'f|u-:lmElt Li: 8. -B. mibd., 475 Valt
LT e S L A Paper 0 mfd.. 400 Vaolt
Cze  Tone Controd ., ... .,...,... i e s T 00 mfid., 500 Yol
s Main Tlln‘i:llg. v W A S A R 2 e P Kir 25 mmf., 3 Ca ng
R, H P O 0o i e o Carhon 20,0008 (Fhm, Lo Want
R Limiter Comtrod. . .. 0 0c i ineinnsnan e Wire Woumd T 00 Oihvm, Yariahle
(i lst Det. Sereen, -, .......,. S eSS - 5 n LG b, L6 Wan
I, H.F. Osc. Yolt. Dhv,. .. .. ... ... oo arbon FO0, 000 (him, 25 Watt
H: H B Db, Bemesn | = v L b i e Carbon SO0 Orhm, 1 Wait
H: Tst Awdio Plave, . .00 .o Carbon SOUO0D Ok, | Wit
| let Dot Plate Filter .. oo om0 Carbon 2,000 Db, b5 Wati
* Parts Showing in Pletes on Pages 4 and 1,

>
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Syl
1
19
H:l.
I
¥
R
R
e
I{n’.
s
Hu.

He,

R
l{.{\
Ry
i{.{‘_—

Function Tvpe
[=t L.F, Cathoade Bias. .. .. .. Carbon
Andio Gain Control . .. ... ... Composition
st I.F. Grid Filver, : Carbomn
W, Ose, Yolt, Div, . . ... o arhom
C.W, Owe. Plate Filver | .. Carbon
T T Carhomn
Famiter Outpant . Carhon
M Det. Laoad L e L e i e Carbom
P Dher. TE. Falier. . .. . Carhon
Ist LF. Plate Filter. ., ... ........ o Carkaon
Do e, Plage Filer. . .. ... ... ... . {Carhon
Limiter Input, | e MR W e Aarban
B.F. GrdFilear. ... .. .o o Carhon
AYC Plate Filver : .. Carbon
AR Uarken
A e e e e Carkson
Lot Audio Cathode Bias. ..o o o A Zurbasm
AYVC Vaolt, Thv. ... ..., Carban
AN Wl I e Sl s e {irhen
AV Cathade Bias. ... oL ... o Carbon
2nd LF, Grid Filter. | . arbon
Dol LF. Yol Ddve. oo Carbon
2nd I.F. Sereen | | EiREsaas o Carbon
2od LF. Cathoda. _ . ..ooninonpe opn vw ce s iomrion
R.F. Cailwle Biaa. . .. .. ... ... L Carkon
Ist Det, Cathode Bias ..o ovimin o Carbon
R.F. (zrid Filter. [ . . Carbon
Output Cathode Bias. . ... ... . ..o o 00 Carbon
5 Meter Adjustment . ..o i Wire Wound
8- Meter Beidge. oo ey e Carbn
B.F. Gain Bleetler . . o0 vinevavann o Carkan
DnE Rl e e e ComposiLion
BoF. Gain Conteal, & oo iy s L Wire Wonmnd
B+ Valt. Dhiv. ... N R PR 1 |, |
3 I e 2 i R S e iy i TR e arkon

Rating

02 (M) Chhime, 14 Watt

00,000 Okvm, Variable
SO0 00K (e, 14 Ware
FOL 000 Ohm, 15 Watt
2500060 (Hun, 34 Want
L0k Ry Chlam, 1 Want
SO (., 14 Wan
50,00 (¥hm, 145 Watt
S000 Olum, 14 Wan
2000 Odhm, 14 Wart
2,00E8 Db, 15 Wani
100,000 Ohun, 14 Want
S0, M) Ohm, 145 Watt
Dl (WD (b, 14 Wan
3. Megohm, 15 Wait
SO0L000 O, 14 Want
2000 Ohhme, 15 Watt
10 Chbeen, 2 Want
1300 Ohm, 2 Wate
350 Ohm, 2 Wait
S0.000 Ohin, Lo Wan
o000y Chim, Y5 Waii
70,000 Ohn, s Wan
2500 € ¥, L Want
S0 CHam, bs Watt

G 0N (b, Y Watt
SO0, 000 Ohim, L Watt
250 i, 2 Waty
L0 b, Variable
1,00 €3k, !.-ﬁ Wt
S0, Ohm, b4 Watt
SO € Kam. Variahle
Lk eED O, Variable
2000 (w2 Wan
20 (e ¥hom, 2 Wan
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NATIONAL NC_'OOA

MNC-100A Receiver, complete with whes, 115 volt, 80 evele built-in power supgly
end 107 dynamic speakar in cabinet. List Price, $200.00
MC-1005A Racaiver, as above but with 12" Bola G192 H gh Fidelity Spaskar chassis
List Price, §222.50

HE—?WAB, Battery Madel, & valt haater and 180 volt B reguired, 8" P Speakear ir
cabinat, List Price, $184.17
MNC-100X A, Fa giver, same as CI00A above but Raving crysta fileer weith bath
varlable selectivity and phasing contrals. List Price, $237.50

NCA00X5A Receiver, same as MNCO100MA but with 19" Rala (5-12 High Fidelity
hassis List Price, $260.00
MC-100X AB, Battery Maodel, & valt haater and 180 volt B required, 8 PR Cpaskar
in cabinet List Price, $221.67
MC-101 X ar NC-101 XA Receiver, campleta with tubes, crystal Flter, built-in 175 walt,
G cycle power supply ang 10" dynamic speaker in cabinet, List Price, $215.00
MWC-101XB or MC-1 01 X AB, Battery Modals, & walt heater and 180 vwolt B reqUirEd,
8" PM Speaker in cabinat. List Price, $200.00
Ay Battery Model, MO 100AE seres, with built-in 8 volt DT sparatad vibrator pack,
symbal Y oadded to tvpe numbers, Audditional List Price, $40.00
Iype 686 “Vibrator Pack, & walt DT cpersted, For use with anvy MNC-TODAR saries
rECEivEr List Price, $45.00

hpeaker o

Additional List Price, $5.00
25 cycle operated models of MUC-100A series RBecaivars
Additional List Price, $10.00
RRA Steel angle pieces designed Far mounting table models of NC-100 recelvers in a
stanclard relay rack. Specify receiver fype when ordering

List Price, per pair, $2.50

Prices subject to change without notice




NATIONAL NHU

This specialized communication receiver is a superheteradvne
cevering the range from 27 to 62 MC in three ranges, sach being
calibrated an a direct resding Rull-visien dial 1

The circuit uses three scom tubes (956 RF, 954 First Datactar,
and 955 Oscillator) followed by three IF stages using 8K7s. A
SC8G Twin Triade is used a5 an infinite-impedsnce dinda detac-
tor, and a5 4 noise limiter. An additional SCBG acts as firsk audia
dl'u:l as a4 carrier-ol naise pprassor. Tw-_‘u H507'3 are LB Far |:|'|Ea

W oscil lator and For the ANVC, which is amalified and delaved. The output emnplovs a SVEG,

The mechanical details of the NHLU are unigua. Cing large knoly on the panel slides in or aut 1o engage eithar
the tuning condenser or the range-changing system. Inertia-bype tuning is used, with a ratle of approximataly 70w
1. The painter is positively driven by rack and Einian, and movas 't.-r;-rti:ﬂ.”-,- whan the coil range is ._',har.geu,-_l o that
It always points to the proper frequency. The coils are mounted radially in a cast aluminem turret which is easily

tumed into pasition by the knab on the panel. Directly above the cail
burrest is the three-gang sraight-line-freguency tuning condenser. The
RF circuit and bubas are built L?"'-L‘.‘-I‘L‘ll.‘.‘l‘_u' inside the frame of the con-
denser, thus making 4 compact assambly with the shortest posmsible
leads from eoils te condansers to tubas.

Al Fgatures and contrals sammenly found in hich-qualite cammueni-
caticn receivers sre incorporated in the NHU, including & wide
range crysal filkar,

Type MHLU Recoiver, table medel, conplete with tubes, 8" spasker with cabinal
and colls covering from 27 to 68 MO, but without power supply, for & welt

AT operation, black fnidh

Type MHU-B Facaivar, sana a3 sbave but for battery oparstion, & volt heatar and

180 voli B reguired

Type NHU-20 Receiver, sama a5 MHLU but with 20 Meter Cail,

Type NHU.20B Receiver, sama as abave but for battary coaralion, & velt heater

and 1B valt B required
Relay rack modals of above racoivars. Additianal,

Type 3858 Power Sunsly, table model with rectilies, for AC modal,

Type SPL-56 Balay rack powar supply with ractifir,

Tyge 110 Becwiver and & sats of coils, without
tubes, spaaker or powar supply

List Prics, $85.00

Type $B86 Powsar Supply for abova recaivar, with
b List Pli-lnl, £99.50
Shippieg Waiabis: Peceiver, 15 ke —Ma. SRS AD pwde, 17 1.

List Price, $9275.00
List Price, $275.00

List Price, 329000

List Price, 529000
List Price, $20.00

List Price, $2%.50
List Price, $49.50

NATIONAL. ONE-TEN

Designed chiefly for the exparimenter, the Cne-Ten Re-
ceiver tulfills the need of the experimenter for an ade-
guate recelver to cover the field between one and ten

A four tube circuit is used, composed of one tuned
R.F stage, a BE”-:“ld-&::r‘-r:hing supar-regenerative .:Ietev;har,
transformer coupled to a first stage of audic which je
resistance coupled to the power output stage. Tubes re.
quired: 954-BF; 955 -Datector; &C5-1st Audio, 6F6-
2nd Audio,

Complete Catalog No. 300 on request

<
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