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Jnsructiond
for the

NATIONAL NC-44 RECEIVER
AC-DC Model

OENERAL DESCRIPTION: The NC-44 is an inexpensive seven-
tube receiver covering frequencies from 540 to 30,000 kilocycles
in four ranges, the varicus ranges being selected by means of a
conventional band switch.

The circuit of the receiver, as shown in the schematic
diagram, is simple, but effective. It consists of a 6KB8 combi-
nation first detector and oscillator, two I.F. stages with per-
meability tuned iron-core transformers and 6L7 tubes, s 63Q7
combinstion second detector - AVC - first sudlo stage, and &
aingle audio output stage employing a 25L6C. The C.W. oscil-
lator is a 6J7 and the rectifier is a 2525. The receiver is de-
signed for operation from 105-130 volt AC or DC lines and draws
approximately 40 watts.

A dual tuning system provides both general coverage &and
band spread operation. The main tuning capacitor 1s of straight
line frequency design and 1s coupled to & scale calibrated sc-
curately in megacycles; it is operated through a vernier reduc-
tion drive having & ratio of sbout 30 to 1. The electrical
bandspread asystem 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 done with this bendspread
capacitor and the various amateur bands are spresd as follows:

3.5 to 4.0 megacycles 65 divisions
7.0 to 7.3 2 50 «
14.0 to 14.4 . 56 =
£8.0 to 30.0 . 40 .

Separste audic and I.F. gain controls are provided and
each of these controls is fitted with & switch. When the audio
gain control is turned to the "off™ position, the B-supply cir-
cuit 1s opened to place the receiver in stand-by position.
Turning the R.F. gain control to the minimum position tums the
recelivercompletely off. In addition to these controls, separate
switches are provided for the C.W. cscillator and the AVC cir-
cuits. A BSW terminal panel for external (remote) stand-by con-
trol 1s mounted at the rear of the chassis. The terminals are
connected in series with the B+ awltch.

ANTENNA: Three antenna terminals are located on the right-
hand side of the cebinet. The center terminal 1s grounded to
the cabinet and 13 provided with a strap by means of which 1t
may De connected to either of the other terminals when using s
single-wire intenna. In general, it will be found best to con-
nect this st 'ap between the center and the right-hand terminals;
the single-w're antenna being connected to the remaining term!-
nal. For a.l-around short-wave reception, the simple single-
wire antenns will be found satisfactory except in extremely
nolisy 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 band, the single-wire antenns should be made to have
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ar overall length, including lead-in, approximetely equal %o an
oad quarter-wave iongth. For instence, at 10 meters the antenna
may be 24,40 or 56 feet, otc. These figures represent 3, 5 and
7 quarter-wave lengths, respectively. An antenna designed 1in
this manner will provide good saignal pick-up with efficlent
transfoer to the receiver and will, at the same time, minimize
hend-capacity and other similer undesirable effects.

From the above, 1t will be seen that the same mntenna can-
not be expected to function with full efficlency on more than
o1 band, unless some provision 1s mede for tuning. Such tuning
cAn often be satisfactorily sccomplished by means of a series
voriable capacitor having a maxlmum capacity of 100 or 200 mmf.

Doublet antennae, directive srrays, ete., having two-wipre
feeder aystems, can be connected directly to the two ocutside an-
tenne terminals, the center terminal and strap not being used.

Where locel noise 1s not bothersome, the single-wire type
of antenna is to be preferred. 1In scme Installations, however,
“wre thore are aome one or more sources of interference within
rifty feet of the receiver, the asingle-wire will pick up the
d'sturbance on the lead-in. Under such conditicns, the doublet
may provide the better signal-to-nolse ratio. The improvement
will be small, however, unless the pick-up portion can be erected
at a considerable distance from the nolae source (l.e., about
‘wice the distance which separates the source fromthe recelver).
.f the installation cannot be mede in this menner, the use of a
ioublet may weaken signals due to unavoidable losses in the feed-
ar system, and the signal-to-nolse ratio will not be improved.

OUTPUT CIRCUIT: As shown in the schematic diagrem, the
output terminals of the receiver are connected in the plate cir-
cult of the 25L6C power output tube. The speaker terminsls ares
at the rear of the chassis. The speaker furnished with the re-
ceiver 1s of the permenent magnet dynamic type havinga suitable
coupling transformer to match the load impedance of the tube -
1500 ohma. A headphone jack 1s mounted at the rear of the
ciiassis and 1is wired in such manner that the spesaker = quiet
when the phonez are in use. The !mpedance of the headphones
should be approximately 20,000 ohms, this belng the usual imped-
ance of phones having a total DC reslstance of between 2000 and
3000 ohms. The NC-44 should not be opersted unless either s
speaker or a headphone set is connected toc the proper termminals.
Also, the recelver will not function with the output tube re-
moved from its socket, since all hemters are connected in series
and since this tube supplies both speaker snd headphone outputs.

SPEAKER MOUNTING: The loud speaker !3 mounted in & small
iabinet finished to match the receiver. To obtain best tone
juality the speaker chassls should be mounted on s large baffle
{solated mechanically from the receiver. The baffle should be
of non-rescnsnt meterial, so that it will not vibrote. A baffle
trree or four feet square will generally prove satisfactory.
Mrre uniform bass response will be obtained by Iincreasing the
b:ffle size up to about nine feet square. Mounting the speaker
ad receiver in the seme cablnet, or console, 13 not recommended
s‘nce vibration from the speaker is apt to be tranaferred to
tie tubes, producing microphonic nolses.

OPERATING INSTRUCTIONS: As previously stated, the NC-44
scelver may be connected to either the AC or DC lines. In the
case of a DC line, the receiver will bDe inoperative unless the
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plug has the correct polarity. This must be detormined by trial,
but the receiver will not be harmed in any way if the plug hap-
pena to be reversed. After the receiver is plugged in and the
antenna is connected, both the R.F. and A.F. gain controls
should be advanced to 6 or 7. The AVC switch should be "on" and
the C.W. oscillator switch "off". The band selector switch,
which 1s located in the middle of the front panel between the
two tuning knobs, should be set to indicate the desired frequency
range, and the bandapread tuning knodb at the right should be set
s0 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 coversge, tuning knob,

It should be noted that the frequency calibration of the
main scale will only be correct when the bandspread pointer !s
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 sl)l times and the R.F. gain con-
trol will be well advanced with volume being controlled by the
A.F. gain adjustment. When receliving extremely strong signals,
such as would be obtained from a local brosdcaat station, the
R.F. gain control should be retarded in order te avoid any pos-
sibility of tube overloasd or distortion. The C.W. osclllator
may be used 1if desired in locating weak algnals with Lhe AVC
switch either "on" or "off".

ALIGNMENT AND SERVICE DATA: Individual tubes of the same
type will vary 4lightly in their characteristics and 1t is 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 snould be
selected with some care. A replacement converter should be
checked in the receiver to make sure that the interelectrode
capacities are the same as those of the tube originally employed.
This 1is easily determined by noti any change in calibration
et 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 ls 456
kilocyclea. The three I.F. transformers are of the permeabll-
ity tuned iron-core type and ere ad justable from the outside of
the cabinet. The transformers are of such construction that the
factory adjustment 1s permanent and they should not be re-tuned,
therefore, unless there are definite indications that such tun-
ing 1s required. The high frequency coilsand trimmer capacitors
are mounted underneath the chassis, being grouped above the band-
selector switch. The oscillator coils sre mounted nearest the
loft-hand side of the receiver with the first detector coils at
the rignt. The adjustment of these circuits is quite conven-
tional but nhere, agein, the various trimmers should NOT be ad-
Justed indiscriminately, ss it 1s often rather difficult to de-
termine the correct capacitor sottings without special test
equipment.

PROTECTIVE DEVICES: A double fuse block is mounted under-
neatn the chassis and contains two standard fuses designated as
the type 3AG, having a rsting of 2 amperes. One fuse 1s con-
nected in elitner side of the 1ine and will provide adequate pro-
tection against damage to the various tubesand cireult elements
which might result from any short-circuit or ground.
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The operator who uses bresk-in, or who 1sa experimenting
with various typesof transmitting and recelving antennse should
provide some means of preventing excessive R.P. pick-up which
might harm the input circult of the receliver. In caseof doudt,
it 1s recommended that an R.F. ammeter be connected in the an.
tonna lead-in, or 1in one of the doublet feeders close to the
receiver, in order to measure the sctual R.F. plck-up. This
current should not exceed .l ampere.

DIAL LAMPS: From the circuit diagram, 1t may be seen that
the dialis illuminated by three lamps connected in series scross
a portion of the series heater resistor. These lamps are the
stendard "brown beed” type, designed for 6.3 volte and drawing
+15 ampere. Since they necessarily fomm a part of the heater
circuit of the receiver, burned out lamps should be replaced
promptly, for, altnough the receiver will not be harmed, tne
various tubes willnot function quite as efficlently If the dial
lamps are not lighted.

L

CAPACITORS RESISTORS

mfd. volts mfd. volts ohma watts ohms watt
cl- .1 400 C15-.0005 mica | R1- .5 meg- 1/2 R15-5,000 1/
c2- .1 400 Cl6- 25. S0 R2- 10,000 1/2 R16-.5 meg-
C3- .0001 mica C17-.001 mica | R3- 200 1/2 A.P.Oain
C4- .1 400 Cl8-.1 400 R4- 25,000 1/2 R17-.1 meg- 1/:
¢5- .1 400 Cls-.01 400 RS- 1,000 1/2 R1B-.5 meg- 1/%
Cé- .01 400 C20-.005  miea R6- 1,000 1/2 R19- 140 1
0%7= .1 400 ¢c21-.1 400 R7- .5 meg- 1/2 R20- $00 1/2
cB- .1 400 c22- 40 200 RB- 300 1/2 R21-1,000 2
Cco- .01 400 C23- 40 200 R9- 1,000 1/2 R22-10,000
Cl0-.1 400 C24-.1 400 R10- .5 meg- 1/2 R.P.Gain
Cll-,00025 mica C25-.0001 mica | R1l- 300 1/2 R23- 132 1(
cl2-.01 400 (€26-.0001 mica | R1Z2- 1. meg- 1/2 R24-.1 meg- 1/:
013- 25 50 C27-.1 400 R13- .5 meg- 1/2 RE5-50,000 1/%
Cl4-.1 400 C28-.000002 Rl14- 1. meg- 1/2 R26-.1 meg- 1/2

€29-.01 400 R27-.1 meg- 1/2
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THE NC-44A RECEIVER
5 AC Model

Rocommendations pertinent to the NC-44 (AC-DC) receiver
epply also ta the NC-44A (AC) model, except as followst

The NC-44A 1s designed for operation from 105-130 volt,
50-60 cycle lines only and draws approximately S50 watts. At-
tempted operation’ from other AC sources or from DC lines will
cause seriocus damage to the receiver. |

The schematic diagram below shows the circult of the NC-
44A model.
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Parts List seme as NC-44, except that Cl is not used.

THE NC-44B RECEIVER
Battery Model

The NC-44B (Battery Operated) is basically the same as tho
NC-44 (AC-DC) model, the power supply being omitted. In ger-
oral, the data given on pages 2 to 5 inclusive applies to tie
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 1is omitted. The heater circult requires 2,25 amps. at 6
volts; a "B" supply of 90-135 volts is recommended. The "B"
drain is approximately 40-65 milliamperes.
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If desired, the NC-44B may be opersted entirely from a 6-
volt DC source 1n conjunction with a National Type 688 Vibrator
On special order and at an increase in price, the

Power Pack.

receiver can be furnished with a buill

NC-‘IQBV) .

Operation from AC lines 13 made

National Type 5886AB Power Supply.
Receiver power cable color code and connecter plug con-

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

S8B6AB Power Supplies.

As stated above,

t-in vibrator pack (Type

posslble by employing s

Plug prong
Types 686 and

the output stage employs a 6VEG tube.

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

tube -

in parallel across the heater cilrcult.
standard "brown bead" type,
+15 ampere each.

ohms.

Since both speaker and headphone outputs are
obtained from the output tube,

it 1s not possidle to operate
the receiver with this tube removed from its socket.

The main dial is illuminated by two diasl lamps connected

Tnese lampa are
designed from 6.3 volts and drawing

the

CAPACITORS

mfd. volts mfd. volts
Cl- .1 400 (Cl4-.1 400
c2- .1 400 Cl15-.0005 mica
C3- .000)1 mica Cl6- 25 50
Cé- .1 400 Cl7-.001 mica
c5- .1 400 ClB-.1 400
C6- .01 400 Cl9-.01 400
C7- .1 400 C20-.005  mica
Cc8- .1 400 C25-.0001 mica
co9- .01 400 C26-.0001 mica
C10-.1 400 CZ7-.1 400
Cl1l-.00025 mica C28-.000002
cl2-.01 400 C29-.01 400
c13- 25 50

RESTSTORS

ohma watts ohma wat
Rl- .5 meg- 1/2 R15-5,000 1/
R2- 10,000 1/2 R16-.5 meg~ Po-
R3- 200 1/2 A.F.0ain
R4- 25,000 1/2 R17-.1 meg- 1/.
RS- 1,000 1/2 R1B-.5 meg- 1/:
Ré- 1,000 1/2 R19- 350 1
R7- .5 meg- 1/2 R20- 500 1/
R8- 300 1/2 R21.1,000 2
R9- 1,000 1/2 R22-10,000 Rhe
R10- .5 meg- 1/2 R.F.0alin
Rll- 300 1/2 R24-.)1 meg- 1/
R12-1.0 meg- 1/2 R25-50,000 1/
R13- .5 meg- 1/2 ' R26-.1 meg- 1/¢
R14-1.0 meg- 1/2 .R27-.X meg- 1/%
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DET- AVC - AUDIO TUBE
6K7—65Q7

Barlier models of the NC-44 Sarier of Fecalvers used »
tyje K7 aa & combinalica second deteclor - AV - flrst sudlo.
Later modals snployed s €347 in plece of the X7, with Laprowesd
AVE aotion. Tae dlegres of clireulz somnections of the SE7 tube
Ls shown Below,

QarACITONS NEB ISTWS
afrt. sulte mas wmtL
| Cle 008D mize Mis | meges A
! -0 W00 R L meg- LW

3-.3 400 my..H « W2
Ca - 000, slis n-r.,m e
. 0002 mice AR-.9% .

e ) e

M-.] sag- 11

PRICE LIST

M -44 Rageliver, table moynting, black wrinkle finian, complete
with tubes and speaker Ln msatohlng esbisst - 108 - 130
volts AC or OC operation List $82.30

SS-44A Racelver, same ap above 2yt for LO2.1N wit, %80 cycie
speraticn omly

et .‘o”
SI-440 hc.}rl_r. jace A lburt.t;..'. for mtitery spersilon <« @
voeit A" ard FO-135 wuls 07 peguired List $0R.%0

NC«44 BT Recalver, sasw ap M-44D0 Lul wilk & Sullt-in vibrater
pack for cpersticon from & G.valt IX soure List $LIR80

LIN-44 Nenlater, Llime cnmn‘ resletor permita use of M-44
and BC-44A from E10- vell lizes tiat 3,00

RRA Reley Reck Mapters designed lor mounting sny ¥O-44 mudel
reaaiver In » standard relay rack List $. 80

Type G842 Vivrater Peck, S<wolt X sodel List P4S. 0
Type SABE-AD Tower Sugply,il0-100voll S0-4Cerzin List 9.5

NATIONAL COMPANY, INC, MALDEN, MASS U. S




