Instruction Meanual
for the

NATIONAL NC-44 RECEIVER
TYPES NC-44, NC-44A, NC-44B

A well-designed, low-priced receiver covering a
range of from 540 to 30,000 kilocycles.
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Jnsructiond
for the

NATIONAL NC-44 RECEIVER
AC-DC Model

CENERAL DESCRIPTION: The NC-44 1s an inexpensive seven-
tube receiver covering frequencles from 540 to 30,000 kilocycles
in four ranges, the various ranges being selected by means of a
conventional band switch.

The circult of the receiver, as shown in the schemstic
diagram, is simple, but effective. It consists of a 8KB combi-
nation first detector and oascillator, two I.F. stages with per-
meabllity tuned iron-core transformers and 6L7 tubes, & 63Q7
combination second detector - AVC - firat audlo stage, and &
single audic output stege employling a 25L6G. The C.W. oscil-
lator 1a & 6J7 and the rectifier is a 2525. The recelver 1s de-
signed for operation from 105-130 volt AC or DC lines end draws
approximately 40 watts.

A dual tuning system provides both general coverage and
band spread operaticn. The main tunling capacitor 1s of straight
line frequency design and 1is coupled to a scele celibrated ac-
curately in megacycles; it 1s operated through a vernier reduc-
tion drive having a pratio of sbout 30 to 1. The electrical
bandspread system comprises & separate two-gang tuning capacltor
with a sepsrate dial mechanlsm and dial scale. Practicslly all
tuning in the short-wave ranges will be done with this bendspread
capacitor and the various amateur bands are spread as follows:

3.5 to 4.0 megacycles 65 divisions
7.0 to 7.3 4 50 .
14.0 to 14.4 o 56 >
28.0 to 30.0 4 40 y

Separate audio and I.F. geain controls are provided and
each of these controls is fitted with a switch. When the audio
gain control is turned to the "off" position, the B-supply cir-
cult i1s opened to place the recelver in stand-by position.
Turning the R.F. galn control tc the minimum position tums the
recelvercompletely off. In addition to these controls, separate
switches are provided for the C.W. oscillator and the AVC cir-
cults. A BSW terminsl panel for external (remote) stand-by con-
trol 1s mounted at the reer of the chassis. The terminals are
connected in series with the B+ switch.

ANTENNA: Threeantenna terminals are locested on the right-
hand side of the cabinet. The center terminel 1s grounded to
the cabinet und 1s provided with s strap by means of which 1t
may be connected to either of the other terminals when using =
single-wire untenna. In general, it will be found best to con-
nect this st -ap between the center and the right-hand terminsals;
the single-w're antenna being connected to the remaining termi-
nal. For all-around short-wave reception, the saimple single-
wire entenns will be found satisfactory except in extremely
noisy locations. The overall length may be between 50 and 100
feet and an axternal ground is not required.

For amateurs who wish to obtain best performance on any
particular btand, the single-wire antenna should be made to have
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ar overall length, including lead-in, approximately equal to an
otud quarter-wave length. For Instsnce, et 10 meters the antennsa
may be 24, 40 or 56 feet, etc. These figures represent 3, 5 and
7 quarter-wave lengths, respectively. An antennas designed in
this manner will provide good signal plck-up with efficient
transfer ‘to the receiver and will, at the same time, minimize
hend-capacity and other similar undesirable effects.

From the above, 1t will be seen that the same antenna cen-
nct be expected to function with full efficlency on more than
or.e tand, unless some provision 1s made for tuning. Such tuning
can often be satisfactorlily sccomplished by means of & series
voriable capacitor having a maximum capacity of 100 or 200 mmf.

Doublet antennae, directive arrays, ete., having two-wire
feeder syatems, can be connected directly to the twe cutside an-
tenna terminals, the center terminal and strap not belng used.

Where local noise 1s not bothersome, the single-wire type
o antenna 1s to be preferred. 1In some Iinstallatiocns, however,
wwere there are some one or more sources of interference within
fLfty feet of the recelver, the aingle-wire will plck up the
d'sturbance on the lead-in. Under such conditions, the docublet
may provide the better signal-to-nolse ratio. The improvement
will be smsall, however, unless the pick-up portion can be 2rscted
at a considerable distance from the nolae source (l.e., about
*wice the distance which separstes the source fromthe recelver).
.f the installation cannot be made in this manner, the use of &
oublet may weaken signals due to unavoldable losses in the feed-
er system, and the signal-to-nolse ratic will not be improved.

OUTPUT CIRCUIT: As shown in the schematic dlagram, the
output terminals of the recelver are connected in the plate cir-
cult of the 25L6G power output tubs. The spesker terminals are
at the rear of the chassis. The spesker furnished with the re-
celver 1s of the permanent magnet dynamic type havinga sultabls
coupling transformer to match the load impedance of the tube -
1500 ohms. A headphone jack 1s mounted at the rear of the
chaasls and 1s wired In such mammer that the speaker 1s quiet
when the phones are in use. The impedance of the headphones
should be spproximately 20,000 ohms, this being the usual imped-
arice of phones having a total DC reslstance of between 2000 and
3C00 ohms. The NC-44 should not be opersted unless either s
speaker or a headphone set is connected to the proper terminals.
Also, the recelver will not function with the output tube re-
moved from 1ts socket, since all heaters are connected in serles
and since this tube supplies both spesker and headphone outputs.

SPEAKER MOUNTING: The loud speaker !s mounted in & small
rabinet finished to match the receiver. To cobtaln best tone
juallty the spesker chassis should be mounted on s large baffle
isolated mechanically from the receiver. The baffle should be
of non-resonsnt meterial, so that 1t will not vibrate. A baffle
triree or four feet square wlll generally prove satlsfactory.
Mrre uniform bass response will be obtalned by Iincreasing the
b:ffle slze up to about nine feet sgquare. Mounting the spsaker
a:d receiver in the same cabinet, or conscle, 13 not recommended
s‘nce vibretion from the speaker 1s apt to be transferred to
t'ie tubes, produclng microphonic nolses.

OPERATING INSTRUCTIONS: As previocusly stated, the NC-44
:ceilver may be connected to either the AC or DC lines. In the
case of a DC line, the receiver will be inoperative unless the
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plug has the correct polarity. This must be determined by trial,
but the receiver will not be harmed in any way 1f the plug hap-
pens to be reversed. After the receiver is plugged in and the
antenna is connected, both the R.F. and A.F. gailn controls
should be advanced to 6 or 7. The AVC switch should be "on" and
the C.W. oscillator switch "ofr", The band selector switch,
which 1s located in the middle of the front panel between the
twoe tuning knobs, should be set to indicate the desired frequency
range, and the bandspread tuning knob at the right should be set
so that the small pointer reads ninety on the scale. Stations
may then be tuned in, in the regular way, by means of the left-
hand, or general coverage, tuning knob.

It should be noted that the frequency calibration of the
maln scale will only be correct when the bandspread pointer 13
at ninety. After a station has been found, however, the band-
spread control will provide a vernier action which makes tuning
of high frequency signals very easy, particularly where the re-
celver 1s to be used in amateur communication work. Ordinarily,
the AVC switch will be "on" at all times and the R.F. gain con-
trol will be well advanced with volume being controlled by the
A.F. galn adjustment. When receiving extremely strong signals,
such as would be obtained from s local broadcast station, the
R.F. gain control should be retarded in order to avoid BNy pos-
sibility of tube overload or distortion. The C.W. osclillator
may be used 1f desired in locating weak algnals with the AVC
switch elither "on" or "off".

ALIGNMENT AND SERVICE DATA: Individual tubes of the same
type will vary §lightly in their characteristics and 1t i1s well
to remember this fact when replacements become necessary. Even
though the circult 1s designed to reduce the effect of such va-
riations to a minimum, the converter and I.F. tubes should be
selected with some care. A replacement converter should be
checked in the receiver to make sure that the interelectrode
capaclties are the same as those of the tube originally employed.
This 1s easily determined by noting any change in calibration
at the high frequency end of any coil range. The change should
not exceed two or three dial divisions.

The intermediate frequency of the NC-44 receiver 1s 456
kllocycles. The three I.F. transformers sre of the permeabll~
ity tuned iron-core type and are ad Juatable from the outside of
the cabinet. The transformers are of such construction that the
factory adjustment is permanent and they should not be re-tuned,
therefore, unless there are definite indicetions that such tun-
ing 1s required. The high frequency coilsand trimmer capacltors
are mounted underneath the chassis, belng grouped above the band-
selector switch. The oscillator colls are mounted nearest the
left-hand side of the receiver with the first detector coils at
the rignt. The adjustment of these circults is quite conven-
tional but nere, again, the various trimmers should NOT be ad-
Justed indiseriminately, as 1t 1s often rather difficult to de-
termine the correct capacitor settings without special test
equipment.

PROTECTIVE DEVICES: A double fuse block is mounted under—
neath the chassis and contains two standard fuses deslgnated as
the type 3AG, having a rating of 2 amperes. One fuse 1s con-
nected in either side of the line and will provide adequate pro-
tection against damage to the various tubes and circult elements
which might result from any short-circuit or ground.,



“
The operator who uses break-1in, or who

THE NC-44 RECEIVER

=
L=

ls experimenting

with various types of transmitting and recelving antennae should

provide some means of preventing excessive R.F.
might harm the input circult of the recelver.

pick-up which

In case of doubt,

it 1s recommended that an R.F. ammeter be connected in the an-

tenna lead-in,
recelver,

.1l ampere.

or In one of the doublet feeders close to
In order to measure the
current should not exceed

DIAL LAMPS:

actual R.F. pick-up.

the
This

From the circult diagram, it may be seen that

the dialis 1lluminated by three lamps connected in series ascross
a portion of the series heater resistor.

standard "brown bead" type, designed for 6.3 volts

Since they necessarily fomm a part of
clrcult of the receiver, burned out lamps should be
promptly, for, although the receiver will not be

.15 ampers.

These lamps are the

and drawing
the heater

replaced
harmed, the

various tubes willnot function quite as efficiently if the dial
lamps are not lighted.

SOMEMATIC DIAOMAM MC-44
aLr
LA

RECERER

CAPACITORS
mfd. volts mfd. volts
Cl- .1 400 C1l5-.0005 mica
ce- .1 400 Cl6- 25. 50
C3- .0001 mica Cl1l7-.001 mica
C4- .1 400 Cl1l8-.1 400
CS5- .1 400 Cl9-.01 400
C6- .01 400 CZ20-.005 mica
C7- .1 400 (C2l1-.1 400
cB- .1 400 C22- 40 200
co9- .01 400 C23- 40 200
cl0-.1 400 (C24-.1 400
Cll-.,00025 mica C25-.0001 mica
Cl2-.01 400 C26-.0001 mica
C1l3- 25 50 C27-.1 400
Cl4-.1 400 C28-.000002
C29-.01 400

RESISTORS

ohms watts ohms watt
Rl- .5 meg- 1/2 R15-5,000 1/:
R2- 10,000 1/2 R16-.5 meg-
R3- 200 1/2 A.F.Gain
R4- 25,000 1/2 R17-.1 meg- 1/:
RS- 1,000 1/2 R18-.5 meg- 1/¢
R6- 1,000 1/2 R19- 140 1
R7- .5 meg- 1/2 R20- 500 1/2
R8- 300 1/2 R21-1,000 2
RS- 1,000 1/2 R22-10,000
R10- .5 meg- 1/2 R.F.Gain
R11- 300 1/2 R23- 132 1(
R12- 1. meg- 1/2 R24-.1 meg- 1/:
R13- .5 meg- 1/2 R25-50,000 1/¢
R14- 1. meg- 1/2 R26-.1 meg- 1/2

R27-.1 meg- 1/2
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THE NC-44A RECEIVER
-~ AC Model

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

The NC-44A 1s desligned for operation from 105-130 volt,
50-60 cycle lines only and 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 shows the circuit of the NC-
44A model.

Parts List same as NC-44, except that Cl 1s not used.

THE NC-44B RECEIVER
Battery Model

The NC-44B' (Battery Operated) is basically the same as the
NC-44 (AC-DC) model, the power supply being omitted. In gen-
eral, the data given on pages 2 to 5 inclusive applies to ti=
NC-44B. Data applicable to the NC-44B only is as follows:

The tube complement is the same as the NC-44 except that «
type 6V6G tube 1s used in the audio output stage; the rectifier
tube 1s omitted. The heater circult requires 2.25 amps. at 6
volts; a "B"" supply of 90-135 volts is recommended. The "B"
drain 1s approximately 40-65 milliamperes.



Power Pack.

receiver

NC-44BV)
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1f desired, the NC-44B may be operated entirely from a 6-

volt DC source in conjunction with a Natlonal Type 686 Vibrator
On speclal order and at an increase in price, the
can be furnlshed with a bullt-in vibrator pack (Type

Operation from AC lines

is made
Natlional Type S5886AB Power Supply.

r

possible by employing =

Receiver power cable color code and connector plug con-

rections are shown on the circult diagram below.
connections match the output socket wiring of the

SB886AB Power Supplies.

As stated above,

the output stage

employs

Plug prong
Types 686 and

a 6VEG tube.

The loud speaker fumished with the receiver is equipped with a
coupling transformer to metch the load impedance of the output

tube - 5000 ohms.
obtained from the output tube,

in parallel across the

heater circuit.

Since both speaker and headphone outputs sre

it 1is not possible to opersate
the receiver with this tube removed from its socket.

The main dial 1s illuminated by two dlal lamps connected

These lamps are the

standard "brown bead" type, designed from 6.3 volts and, drawing
.15 ampere each.

BOMEMATIC DIAORMAM  NC-448 RECEIVER

aL?
ot

&L

mfd.
Ccl- .1
ce- .1
C3- .0001
C4- .1
Cf}— '1
Cc6- .01
c7- .1
CB- nl
c9- .01
Cl0-.1
Cll-.00025
cle2-.01
Cl3- 25

CAPACITORS

volts mfd. vclﬁa
400 (Cl4-.1 400

400 C1l5-.0005 mica

mica
400
400
400
400
400
400
400
mica
400
50

Clé- 25 50

Cl7-.001 mica
Ccl8-.1 400
Cl9-.01 400

C20-.005 mica
C25-.0001 mica
C26-.0001 mica

Ce7-.1 400
C2B-.000002
€C29-.01 400

ohms watts
R1- .5 meg- 1/2
R2- 10,000 1/2
R3- 200 1/2
R4- 25,000 1/2
R&5- 1,000 1/2
R6- 1,000 1/2
R7- .5 meg- 1/2
R8- 300 1/2
RS- 1,000 1/2
R10- .5 meg- 1/2
R11- 300 1/2
R12-1.0 meg- 1/2
R13- .5 meg- 1/2
R14-1.0 meg- 1/2

RESI'STORS

ohmsa wat

R15-5,000 1/
R16-.5 meg- Po-
A- F- Gﬂ.in
R17-.1 meg- 1/.
R18-.5 meg- 1/°
R19- 350 1
R20- 500 1/
R21-1,000 2
R22-10,000 Rhe
R.F.Gain
R24-.1 meg- 1/
R25-50,000 1/:

' R26-.1 meg- 1/¢
R27-.Y meg- 1/%
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DET- AVC - AUDIO TUBE
6K7—65Q7

Barlisr modela of tha NO-44 BSerles of Hecelvers used m
type 6X7 ma a combinatlion second detector - AVDC - flret mudlo.
Laoter modals employed s 68Q7 in plece of the 6K, with improved
AVC metion. Tne dlagram of clrcult comnections of tha SK7 tube
is anown below. .

CAPACITORS HES ISTORS

mfd., wvoltm olma wabke
Cl=.00080 micm Hi- 1 meg=- 173
C2-.01 400  R2- 1 meg- L/E
= C3=.1 400 RA-.5 meg- 1/2
Cd = . 0001 mize Hlait_ﬁis L/

CE- O R alss RE-.5 mog-
e T § 0 Avdio Oair
l HE-.1 mag- 1/7

PRICE LIST

NC=44 Recelver, table mounting, black wrinkle finiah, completns
with tubes and speaker in metehing esbinet - 1086 - 130
volts AQD or DC oparation List $B2.50

NC-44A Recalver, same as above but for 10£.130 wolt, SO-60 cycls
cporaticon only

List $82.850

WC-448 Rocelver, pames a3 sbove but for battiery operatlion - 6
S RET] = LN A

volt "A" and 90-138&5 volt "B" prequlre List 88850

HC-44BV Hecelver, smme an NO-44B but with & bullt-in vibrator
pack for operation from a B-volt DC source List $112.50

LDR-44 Resiator, line dropping reaslastor per=mits use of NC-44
and ¥C-44A from Z210-260 wvolt lines Tist $3. 00

ARA Helay Rack AMdapters deslgned for mounting any NC-44 modsel
receiver In a standard relay rack List $2. 650

Typs 6848 Vivrator Feck, G-volt DC model List $45.00

Type 5886-AB Fower Supply,110-1B0wolt,50-60 cycle Lint $28.50

NATIONAL COMPANY, INC,, MALDEN, MASS. U. S.




