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Jndructiond
for the

NATIONAL NC-44 RECEIVER
AC-DC Model

OENERAL DESCRIPTION:; The NC-44 is an inexpenalve seven-
tube recelver covering frequencles from 540 to 30,000 kilccycles
in four renges, the varlous ranges belng selected by means of a
convantliconal band awltch.

The cirecult of the recelver, as shown Iin the achamatic
diagram, is simple, but affective. It conslats of & BKB combl-
nation rirat detector and osclllator, two I.F. stages with per-
meabllity tuned Iiron-core trenaflormers and 6L7 tubes, a &3Q7
combination second detector - AVC - firat audlo stage, and &
aingle audic output atage employing a E5L&0. The C.WN. oscll-
lator 1s a 6J7 and the rectifier is a 25Z5. The recelver 1s de-
glgnad for operatlon from 105-130 volt AC or DC lines end draws
approximately 40 watta.

A duel tuning system provides both general coverage and
band spresd operation. The main tuning capacltor 1ls of stralght
line frequency design and 13 coupled to a scale calibrated ac-
curately in megacycles; 1t 1s opersted through a vernier reduc-
tlon drive having & ratlo of sbout 30 to 1. The sleactrical
bandapread system comprises a separate two-gang tuning capacitor
with a separate dlal mechanism and dial scale. Practically all
tuning in the short-wave ranges will be dones with this bandspread
capacltor and the various smateur bands are spread as follows:

3+2 to 4.0 megacycles 65 divisions
7.0 to 7.3 ;| 20 -
14.0 to 14.4 . 56 2
£8.0 to 30.0 X 40 "

Separate audic and I.F. galn controla are provided and
eich of these controls 1s fltted with a awiteh. When the mudio
galn control is turned to the "off"™ poaitlon, the B-supply cir-
cult 1s openad to place the receiver In stand-by position.
Turning the R.F. galn control to the minlmum position tums the
recalvercompletely off. In addition to these controls, ssparats
switohes are provided for the C.W. czcillator and the AVC cir-
culta. A BEW terminal panel for external (remote) stand-by con-

trol 1s mounted at the reer of the chassis. The terminals apre
conmected in aserleés wlth the B+ awlteh.

ANTENNA: Thresantemna terminals are located on the right-
hand side of the cabinet. The center terminal ls grounded to
the cabinet and 13 provided with a satrap by means of which 1t
may be connected to elther of the other terminals when wusing =
single-wire intenna. In general, it will be found beat to con-
nect thila at -ap betwesn the center and the right-hand terminels;
the slngle-w're antenna belng connected to the remaining termi-
nal. For all-around short-wave receptlion, the simple alingle-
wire antenne will be found satiafactory except in extremely
nolay locations. The overall length may be between 50 and 100
feet and an axternal ground is not requlrad.

Por amateura who wish to obtain best performance on any
particular tand, the single-wire antenna should be made to have
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ar ovarall langth, insluding laad-in, approximstely equal to an
pad quarter-wave length. For inatence, at 10 meters the antenna
may be 24, 40 or 56 feet, etc. Thesa figures repressnt 3, 5 and
7 querter-wave lengths, respectively. An antenna designed in
this manner will prwidn good aignel plek-up with efflelsnt
tranasfer toc the recelver eand will, at the same time, minimize
hend-capaclty and other aimllar undesirabls effects.

From the above, 1t wlll be ssen that the same antenne can-
nct be expected to function with full efficlency on more than
o1.e band, unless some provision ls made for tuning. Such tuning
cAn often be satisfactorlly accomplished by means of & series
wnriable capaczlitor hlnring, A8 maxlmum capaclty of 100 opr 200 mmf.

Doublet antennae, dlrective srreys, ete., having two-wire
fmeder asystems, can be connected directly to the two cutside an-
tenna terminals, the center terminal and strap not being used.

Where locel nolae ls not bothersome, the single-wire type
arf antenna Is to be preferred. 1In someé lnstallations, nowevar,
“WEre therfe ara some one or more adurees of Interference wlthin
flLfty feet of the recelver, the asingle-wire will plck up the
d' sturbance on the lead-in. Under such conditions, the doublet
may provide the better signal-to-nolse ratlo. The improvement
will be emall, howsver, unless the plck-up portion can be srectad
Bt a conalderable dlatance from the nolss source (l.e., about
*wice the distance which separates the source fromthe recelver]).
. the lnstalletion cannot be made Iin this manner, the use of a
ublet mey weaaken slgnals dus to wnavoldable losses in the fesd-
er aystem, and the signal-to-nolse ratic will not be improved.

OUTPUT CIRCUIT: As shewn 1n the achematic diagrem, the
cutput terminals of the recelver are connected In the plate cir-
gcult of the Z5L6C power ocutput tube. The speaker terminals ars
et the rear of the chassls. The aspeaker Murmished wlth the ra-
celver 1s of the permenent magnet dynamic type havinga sultable
coupling tranaformer to match the leoad lmpedance of the tubs -
1500 chma. A headphone Jack 1a mounted at the rear of tha
chimaslas and is wired In such mamnmer that the speaker is guilst
whan the phones are Iin usae. The impedance of the headphones
shouwld be approximately 20,000 ohms, thia belng the uwsual imped-
ance of phonea having &8 total DC reslstance ol between 2000 and
«LO0 chma. The NC-44 should not be opersted umlesas elther &
speaker or a headphone aet 1s connected te the proper terminals.
Also, the recelver will not Tunectlon wilith the output tube pe-
noved from its socket, since all hemters are comnected in sarilas
and aince thls tube supplles both speaker snd headphone outputs.

SPEAKER MOUNTING: Ths loud apeaker ls mounted in & amall
:abinet finished to maetch the receiver. To obtaln best tona
juellty the speaker chesals should be mounted on s large baffls
isolated mechanically from the recelver. The baflfle should be
ol faon=rescnant :'rll'll-tl"lll, 30 that 1t wlll not vilbrots. A baffla
trree or four feet square wlll generally prove setiasfectory.
Krre unlform bass response wlll be cbtalned by increasing the
b:ffle alze up to sbout nine feet sguare. Mounting the spoakar
a-d receiver in the same cablnet, or console, 13 not recommendad
since vibratlon from the speaker is eapt to bBe tranaforred to
tue tubes, produclng mierophonic nolses.

OPERATING INSTRUCTIONS: As previoualy steted, the HC-d4
scelver may bs connected to sither the AC or DC lines. In the
casa of a DC line, the receiver will be Iinoperative unleas the
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plug has the correct polarity. This must be determined by trial,
but the recelver will not be harmed in any way if the plug hap-
pana to be reversed. After the receiver is plugged in and the
antenna 1s connected, both the R.F. and A.F. gain controls
ahould be advenced to 8 or 7. The AVC switeh should be "on® and
the 0.W. oacillator switch "ofr". The band selector awiteh,
which ls located In the middle of the frent pansl betwesn the
two tuning knobs, should be set to indicate the desired frequency
range, and the bandapread tuning knob at the right should be asst
so that the small pointer reads ninety on the scale. Stations
may then be tuned in, in the regular wey, by means of the left-
hand, or general coverage, tuning linob.

It should be noted that the frequency celibration of the
main scale will only be correct whan the bandspread pointar La
Bt ninety. After a station has been found, however, the band-
spread sontrol will provide s vernler amction which makes tuning
of high frequency signals very sasy, particularly where the re-
celver is to be used 1n amateur communication work, Ordinerily,
the AVC switch will be "on™ at ell timea and the R.F. gain con-
trol will be well advanced with wvolume being controllsd by the
A.F. gain adjustment. When recelving extremely strong aignals,
such as would be obtained from s local broedcast atation, the
H.F. galn sontrol should be retardad in order to avold any pos-
sibllity of tube overload or diatortion. The C.W. oacillatop
may be used 1f desired in locating weak algnals with Lhe AVC
swlteh elther "on" or "off".

ALIGNMENT AND SERVICE DATA: Individual tubes of the sams
type will vary 4lightly in their cherscteristiecs and 1t %s wall
to remember this fact when replacements become necessary. Evan
though the eircult 1s designed to reduce the affect of such va-
riations to a minimum, the converter and I.P. tubes snould be
selected with some care. A Teplacement converter should be
checked in the recelver to make sure that tha interelectrode
capaclties are the same as those of the tube criginally employed.
This 1s eazlly determined by notlng any change in eallbration
a4t the high frequency end of any coll range. The change should
not exceed two or three dial divislona.

The lntermedlate frequency of the NO-44 recelver 1z 458
kilocyeles. The three I.P. tranaformers are of the parmeabll-
ity tuned iron-core type and ers adjustable from the ocutasids of
the ecablnet. The tranaformers ars of such construction that the
factory adjustment 1s permanent and they should not be re-tuned,
therefore, unless there are definite indicetions that such tun-
ing 1a required. The high frequency coils end trimmer capacitors
are mounted underneath the chassis, being grouped above the band-
salector awitch. The oscilletor colls sre mounted nearest the
left-hand side of the receiver with the first detector colls at
the rignt. The sdjustment of thaase clrcults ia gquite conven=
tlonal but nere, sgein, the various trimmers should NOT be ad-
Justed indiseriminately, sa it 1s often rather difficult to de-
termine the serrect capacitor settings without speclal test
aquipmant.

PROTECTIVE DEVIOES: A double fuse block is mountsd under-
neatn the chassls and contains two standard fuses deslgnated as
the type 3AG, having a reting of 2 amperes. One fuse 1s con-
nected in eltner side of the 1ine and will provide adequate pro-
tectlon agalnst demege to the various tubes and eireult elements
which might result from any short-cilrcuit op ground.
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The operator who useés bresk-in, or who 1s experimenting
with various typesof transmitting and recelving antennas should
provide some meana of preventing excesslve R.F. pilek-up which
might harm thne input circult of the recelver. In caseof doubt,
it 1s recommended that an R.F. ammeter be connected in the an-
tenna lead-in, or 1in one of the doublet fesders close to the
recelver, in order toc measure the actusl R.F. plek-up. This
currant should not eéxcesd .1 empers.

DIAL LAMP3: From the circult diasgram, 1t may be seen that
the dialis 1lluminated by three lamps connected in serles scross
8 portion of the seriss hesater realstor. These lamps are the
atandard "brown bead" type, designed for 6.3 wolts and drawing
15 ampars. Since they neceasarily fomm a part of the lhesater
clrouit of the receiver, burned out lamps should be replaced
promptly, for, altnough the receiver wi1ll not be harmad, the
various tubes will not function quite as efficlently ir the dial

lamps ars not

lighted.

Heimal pagiss SL-44 BOWAE
b"l

CAPACITORS ISTO

mfd. wvolts mfd. wolts ohmas watta ohma watt
61- .1 400 Cl5-,0005 mica | R1- .5 meg- 1/2 R1S5-5,000 1/:
g2- .1 400 Cl6- 25, 50 R2- 10,000 1/2 R16-.5 meg-
C3- .0001 mice Cl7-.001 mica RY- 200 1/2 A.F.O0rin
c4- L1 400 Cla-.1 400 Ad- 25, 000 1/2 R17-.1 meg- 1/;
§5=- .1 400 clg-.m 400 RS- 1,000 1/2 H1B-.5 meg- 1/E
o8- .01 400 C20-.005 mieca | RE&- 1,000 1/2 R19- 140 1
7= .1 400 ¢21-.1 400 R7= .5 meg- 1/2 R20- 500 1/2
cB- .1 400 C22- 40 200 RS- 300 1/2 R21-1,000 2
G8=- .01 400 023- 40 200 R9- 1,000 1/2 R22-10,000
G1l0-.1 400 C24-.1 400 Rld- .5 mag- 1/2 R.F.Gain
Cll-. 00025 mice C25-.0001 mlen | Rll- 300 l/2 Res- 132 L
cle-.01 400 C26-.0001 mlca | Rl2- 1. meg- 1/2 R24-.1 meg- 1/i
a13- 25 50 C27-.1 400 R13- .5 meg- 1/2 RES-50,000 1/¢
Cl4-.1 400 C28-.000002 Rl4- 1. meg- 1/2 REE-.]1 meg- 1/2

029-.01 400 RET-.1 meg- 1/2
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THE NC-44A RECEIVER
¢ AC Model

Recommendaticns pertinent to the NC-44 (AC-DC) receiver
apply also ta the NC-44A [AC) model, except as follows:

The NC-44A 1s deaigned for operation Crom 105-130 wolt,
S0-60 cycle lines only mand draws approximately 50 watts. At-
tempted operation from other AC sources or from DC lines will
cause serious damage to the recelver.

The schematic diagram below showa the eireult of the NC-
44A model.

Fg

Parts Liat same as NC-44, except that 01 1s not used.

THE NC-44B RECEIVER
Battery Model

The NC-44B (Battery Oporated) is basically the same as thno
HC-44 (AC-DC) model, the power aupply being omitted. In gen-
eral, the data given on pages 2 to 5 inclusive applies to the
HC-44B. Data applicable to the NC-44B only 13 as rfellows:

The tube complement 1s the same as the NC-44 except that -
type GVEG tube 1s used in the audic ocutput stage; the rectifier
tubs 1s omitted. The heater circult requires 2.25 amps. at &
volta; a "B"" supply of 90-135 volts 13 recosmended. The "B"
drain 1s approximately 40-65 milliamperes.
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If desired, the NC-44B may be opérsted antirealy from & &-
volt DC source 1n con junction with & Matlonal Type 688 Vibrator
Power Pack,

NC-44BV).

Oparation from AC lines 13 mads

Hational Type GBBGABE Power Supply.
Recelvar power cable color code and czonnector plug con-

ractlons

ara

shown on the clrcult diagram below.
connections mateh the output socket wiring of the

SHBBAB Power Supplles.

As atated above,

OUn speclal order and at an lncresase in price, the
receiver can be furnished with a bullt-in wvibrator pack

(Type

posalble by emploving a

Plug prong

Typea 6BE and

the output stage employs a &VEG tube.

The loud speaker fumilshed with the receiver is equipped witn &

coupli
tube -ngﬂ
cbtained from the ocutput tubse,

it

transformer to mateh the load impedance of
20 okms.

the output

Slnce both spesker and headphone cutputs are
ls not possible toc operate

the regelver with this tube removed from 1its socket,
The main disl is illuminated by two dlal lamps connected

in parallsl across
atandard "brown bead" type,

«15 smpers sach.

the beater cireuit.

These lampa are the
deslgned from 6.3 wvolts and drawing

LT U

w ol |

mfd.

Gl- !].
EE- -1
C3- 0001
Cd- .1
Co= .1
06- .01
E?- -1
GE" -!1
8- .01
Clo-.1
@ll-.00025
Cla2-.01
C1l3- Z5

CAPACITORS
volta mfd. wolts
400 Ql4-.1 400
400 Cl5-.0005 mica
mlca Cl6- 25 50
400 Ql7-.001 mica
400 GClB=.1 400
400 Cl9=.01 & O
400 CB20-.008 mlca
400 C25-.0001 mica
400 CE28-.0001 mica
400 QCE7-.1 400

mica O8B-., 000002
400 C29-.01 400
50

HESTATORS

ohma watta ohma wat
Rl- .5 meg- 1/2 R15-5,000 1r
R2- 10,000 1/2 R16-.5 mag- Po-
R3- 200 1/2 A.FP.0aln
R4- 25,000 1/2 R17-.1 meg- 1/.
RS- 1,000 1/2 R18-.5 meg- 1/
RE- 1,000 1/8 R19- 350 1
A7= .5 meg- 1/2 HR20- 500 1/
RB- 300 1/2 R21-1,000 2
RE- 1,000 1/2 R22-10,000 Rhe
R10- .5 meg- 1/2 R.F.0aln
Rll- 300 1/2 HR24-.] mag- 1/:
Rl12-1.0 meg- 1/2 H25-50,000 1/;
R13- .5 meg- 1/2 ' R26-.1 meg- 1/%
Rl4=1.0 meg- 1/2 .R27-.) mag- 1/:
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