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Figure 1-1. The Notional NC109 Recelver

SECTION 1 DESCRIPTIOM

1.1 GENERAL

Present day operating requirements of amateur radio
operators and short-wave listeners are completely ful-
filled by your new MNational NC109, All of the most de-
sirsble features for communications spplications are in-
corporsted in this fine receiver. Accurste bandspread
tuning, single sideband reception, crystal filter with
six degrees of selectivity, S-meter, and accommodations
for a crystal calibrator, narrow band FM adsptor and
other accessories are provided.

The frequency range of your NCI09, 0.34 to 40.0 mc,
covers the amakeur, commercial, foreign broadcasts,
marine, standard broadcast, and civil defense bands.
This frequency range is divided into four tuning bands
which are selected by the BAND switch, Frequency
ranges of these four bands are as follows:

BAND FREQUENCY RAMGE
A 054 mec o 1.6 me
B 1.6 me o 4.7 me
C 4.6 me o 15.0 me
D 14.0 me to 40.0 me

Bandspread tuning is provided to take full advantage,
of your receiver's high degree of selectivity. The band.
spread dial has calibrated scales for cach rulii-:u mmatewr
band and a logging scale for the various short-wave
bands. Adjustable selectivity characteristics of the crys-
tal filter make it possible to reject interfering signals
on crowded bands and reduce objectionable hetero.
dymes caused by undesired signals.

Indications of relative sigmal stremgth and tuning
accuracy are obtiimed from the S-meter. Meter cali-
bration is in 5" units from O to 9 and in decibels from
0 to 40 db abave 59.

1.2 CIRCUIT DESCRIPTION

Eleven vacuam tubes, including. a rectilier and a
voltage regulatar, are used. These tubes, their functions
and schematic disgram reference symbols are listed in
Table I.
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TABLE 1|

L_]:.;Fﬂ-ruﬂﬁ TYPE FUNCTION _L REF. 5YM. | TUBE TYPE FUNCTION
e — e ———
Wi GEAG RF Amplifier Va GBES O Oscillator and
V2 SBES Mixes ES5B Demodulator
V3 GBAG 13t IF Amplifier V7 GCA HF Ohcillator
V4 GRAS 2nd IF Amplifiec W YT Rectifier
LT Iy GALS Dietector and AGC Va ol Voltage Regeletor
ViR L5 GALS Maise Limiter VioA 145 12ATY | S-meter ﬁmp“l'i.cr
VioB 14 12AT7 | Audio Amplifier
Vi A Audia Dutput Amplifier

A :.'Jp-ﬂheiupﬂrne enrcwit 45 gied im which sislu[l
from the RF amplifier and [ocal oscllator are hetero-
dyned in the mixer producing a 455 ke IF signal. This
mixer product is then amplified by two stages of IF
amplification and demodulated in the detector. The
resulting intelligence is |m]:-|j.|'|.-rd by two audio ampli-
fier stages to a sufficicatly high level to drive 2 boaed.
speaker or headphones.

The crysal filter provides six degrees of selecrivity

as shown in the IF selectivity chart, figure 3-3 Band-
width of the crystal filter varies from 38 kc to 30
cycies at & db points over the six positions of the
SELECTIVITY switch,

A product detector is nsed for single sideband and
CW seception.  An oxntremely stable €N oscillator
is wsed For cereier injection, Sufficient osciilator sta.
bility for single sideband reception is ensured by power
supply regulation and careful cincuic design.

CAUTION

YOUR NCioe 1S DESIGNED TO OFERATE FROM A 103 TO
130 VOLT %0 TO &0 CYCLE AC SOURCE ONLY. CONNEC
TION TO A DC POWER SOURCE WILL RESULT IN SERIOUS

DAMAGE.

SECTION 2 IMSTALLATION

20 UNPACKING

To prevent damaging your recerver when l.ll'lpl-[k-
ing, the procedure putlined below should be followed:
a. Remove top pad and cover insert,
. b Remove pear insert.
¢ Slide receiver back in the camon.
d. Remave front insert,
e. Your receiver will now be free of packing
material and may be taken from its carton,

21 IMNITIAL SETUP

Your MC109 has been carefully inspected and tested
before shipment and is ready to put nto operation.
Location of your NCI0% should be such that the rear
of the receiver &5 at Least bwo paches from sny obstroc:
tion to allow adeguate ventilation.

Terminal strips, for connection of a louwd-speaker
and antenna, are provided as illustrated in figurs 2-1.
Receiver suiput is designed to match 2 3.2 ohm loud-

speaker. A Mational MNTS-1 mabching speaker is recoms

mended For use with youe 100,
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A single wire sntennd, simulit to that illustrated in
figure 2-F, may be wsed quite succesfully for general
communations teception. In cases where an antenma
15 desired for better operation in a Limied Frequeacy
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range, & doublet antenins, similar to that illosteseed in
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Figure 2-3. Typlcel Doublet Antenno Hookup
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SECTION 3 OPERATION

a0 CONTROLS

All controls and dcators neCessary bo operale your
NCLEP are located on the Frot panel, The disgram
on the fellowing page, (figure 3.1}, shows the loca-

gives & functional description of each part.

3.1 OPERATING PROCEDURES

Lnitzal cantenl and switch settings are shown in Table

|

tion of these controls, switches, and indicstors and 1L
TABLE 11
CONTROL AM SETTIMNG 55B SETTIMG CW SETTING
—_— - T = @ me—

SELECTIVITY OFF OFF OFF
PHASING {par. 3.5) {par. 3.3) {jpar. 3.9)
SEMSITIVITY Maximum Mid position Mid position
ANTEMMA Mid position Mid position Mid position
BAMD Optianal Crpdinaal Optional
MODE AM 258 Ccw
PITCH Inoperative Mid position Mid posstian
RECSTBY EEC REC RELC
TONE Optianal Oiptional LCh
VOLUME Mid position Maximum Maximrn
MAIN TUNING Optional Optional Optional
BANDEPREAD SET SET S5ET
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Figure 3.2. NC10? Dial Scoles end Tuning Controls

311 AM Operation

The following adjustments will be necessary during
operation:

a. Select frequency range by positioning BAND
switch,

b. Set the GENERAL COVERAGE dial pointer in
the band to be tuned at a spot where no signal is
heard and adjust the ANTENMA control for maxi-
mum background noise. This setting is satisfactory
while operating over a limited frequency range.

¢. Adjust the MAIN TUNING control to select
& signal

d. Adjust VOLUME for a comfortable listening
Level.

e. If excessive spurious noises are heard, (auto
ignition, etc.), place the MODE switch in its ANL
position. Automatic noise limiting reduces fidelity
and therefore should be used only when necessary.

312 CW Operation

a. The SEMNSITIVITY control is used as a volume
control for CW operation and should be adjusted
accordingly.

b. Adjust the PITCH control for a pleasing note.

¢. All other adjustments are the same as for AM
operation.

3.1.3 Single Sideband Operation

The recent upsarge in single sideband activity by
amateur radio operators makes it necessary for a com-
munications receiver to have a beat-frequency oscillator
that is sufficiently stable to produce a constant carrier
injection sigmal, and a system of demodulation capable
of reproducing single sideband intelligence without
strong harmonic distortion. Both of these requirements
are fulfilled by your MCLO9.

The procedure for tuning single sideband signals
with your MC109 is relatively simple. First, set up your
receiver for bandspread tuning an amateur band (as
described in paragraph 3.2). Set the MODE switch at
AM and the PITCH control to its center position. Ad-
just the BANDSPREAD control to locate a single side-
band signal (identified by its “garbled” sound). Set
the VOLUME control at maximuam. Carelully tune for
maximurm S.meter deflection. Set the MODE switch
to S5B and adjust the PITCH conteol slightly to either
side of center until the “garble™ clears and & readable
signal is obtained. The SENSITIVITY control is used
as a volume control for S5B reception.

3.2 TUNIMG

The GENERAL COVERAGE and BANDSPREAD
scales (Figure 3-2) are calibrated in megacycles and
contain special markings to simplify tuning. The
CONELRAD frequencies, .64 and 12.4 mc, arc indi-
cated on band A by the civil defense symbol
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The major smateur radio bands are contained in bands
B, C and . Fach amatewr band in underlined in black
on both the GEMERAL COVERAGE and BAND-
SPREALD scales. On the GENERAL COVERAGE scale
the menateur bands are identified by a cirele locsted at
the high ead of each band which contains the band's
wavelength designator { designates the &0 meter
amgteur ’.‘und.]-.

Calibracion of the GEMERAL COVERAGE scale is
correct when the BAMDSFAEAD peinter s in its SET
position.  Far correct calibration of the bandspread
scales the GENERAL COVERAGE poaanter must be et
in the cemter of the designator circle for the bhand to
be tuned. Figure 3-2 shows the corcect pointer poditions
for bandspreading the B0 mester amateur band.

Shore-wave bandspreading, for other tham amateuwt
bands, i accomplished by seming the BANDSPREAD
pointer at SET and the GENERAL COVERAGE
pointer at the bigh end of the short.wave band o be
tuned. Adjost the bandspread conteod 1o select the de-
vired statpon. DMotation of the poist on the LG zcale
whete the dewired stition was located will enable the
operatay to locate the same station im the futupe with-
ik ll'.'I:Flil:IJII‘].".

33 MEASUREMENT OF 51rINAL STRENGTH
The Smeter provides i mewng of measuring the
refative strengeh of mcoming AM sdgrdls.  Accurare

measurements of selative 1:|._E|:u| _ur:ﬂl:th g laken =ik
the SENSITIVITY control sef in its extreme clockwase
position, These measarements are read in 5 unmits from
1t 9 and in decibels above 5% from 0 to 40 db. The
Sameter cirowit 13 disabled vader O and 358 operating
condilpons.

A screwdpiver comprpl, located se the resr of PECEIVET,
is provided for zeroing the S.meter elocirically. This
adjustment s mede on "B bend with the aprenna dis
connected or shorted and the SENSITIVITY contral
L TR TR T T

34 SHORT-WAVE LISTENING

Bands B, € and D anc the I'nig;ﬂ fl:eq.lrn.-r_:,' or shogt-
wive bands. The frequency range of these bands covers
shart-wave Foreign broadcasts, amateur, and commercial
radio tranamitting stations all over the world. There
are literglly millions=of radio stations in operation
taday mast of which transmit signals within the tuning
range of your NC10%,

The principal short-wave brogdesst stzrions operate
an Five mEjer and twg minor bands, One characteristic
of shorb-waves is that reception will be gpood on some
bands st certain times of day and, ar the same bime,
peot on ather bands, Table TI1 lists the major shart-
wive broadcast bands, their frequencics and  their
nocmal signal steength characteristics at different times
of day.

TABLE 111

BAKD 17 METER 19 METER 25 METER i1 METER 42 METER
FE EQLI"E:"-F{ZT I7.7-17.0 15.1-15.45 11.7-01.9% 9698 G062
RANGE me me me mc me
SUNEISE Ezstern Same as 17 st and Bame at 253 Same as 2%
TO WOOR statinns meter soul hweese e melet

R good

NOOM TO South East and SEme a8 19 East good Most nigrals
SUMNSET good south good meter weak
EUNSET Stations fade- Samee a3 17 Eaxst fades Same a5 I3 Marth, south
Ty huind goes metet south meter and east very
MIDMIGHT dead streng poad

T
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Figure 3=3. IF Selectivity Choracteriatics

3.5 CRYSTAL FILTER OFERATION

A crystal fileer circuit, bocated in the fiest IF amplifier
stage, is used to control the selectivity of your NCIDS.
The SELECTIVITY and PHASING controls ate used to
operate this filter. Bandwidihs of the filter range from
3.8 ke in the OFF position te 30 cps in position 3 of
the SELECTIVITY control as illustrated in figure 3-3.
The PHASING control pravides a meins of suppressing
intesfering CW or MCW signals which may produce
objectionable heterodynes.

Under normal AM operating conditions, the SELEC.
TIVITY coatcol is used in the OFF position. If inter-
ference to the desired signal is present the SELEC-
TIVITY control may be set to position 1 or 2, Selectivity
sharper than this usually ciuses too great a loss of

'.'-."1 | L' b 2 D

e sy 40 e B R R
EERERIE Y 2 e e s e

] a B ] 5+

R QFF RESONARCE

Figwra 3§, Crystal Filter Salactivity Characteristics

fidelity o be wpefal for AM operstion. When using
the coystal filter for AM reception, the signal should be
tuned fo 2 p:-:ll: an the S-meter. The PHASIMNG cantral
cani then be uted to eliminate interfering heterodynes.
If the receiver is properly tuned the PHASING control
will have no effect on the signal.

Any position of the SELECTIVITY coatrol may be
used for CW reception depending oa the degree of
selectivity required. Position 5 will give the sharpest
selectivity with the greatest freedom from interference
and loweit background noise level bat can only be used
on wery itable sigmals, The PHASING contrel intoo-
duces a “notch” (see curve of figure 3-) which may
be moved through the bandwidth of the filter to elimi-
nate interfering signals.

<
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SECTION 4 MAINTENMAMCE

4.1 GENERAL

Information contained in thas section will aid q'ulli-
fied sefvice ptr:.ﬂl'lﬂe] [Tal :.-l.-n'i:ing and lliFninE your
MNC LD

4.2 REPLACING PILOT LAMPS

Two bayonet-type pilot lamps are clipped to the dial
structure.  Before attempting to replace a pilot lamp,
wnplug the s« power ¢ord. Then remove the back
cover by unscrewsng the five holding screws. Resch in
and shde clip to the side and withdraw st through the
aperture in the dial seracture.  Replace delective lamp
with a type GE 44 Iamp and return Ii.mp :Jip e ats
eriginal position.

4.5 TEST EQUIPMENT
The following test equipment is required to align
your NC109,
a. AM szignal generator J'II1-'irIE:
(1) 30% modulation at 400 cps.
(2} Frequency range from 435 ke bo 30 me.
b. Cutput meter.
c. Accurate frequency standard (XCU-109%

44 IF ALIGNMENT

IF alignment must be made at the frequency of the
crystal in Z4." Connect a signal generator to the main
tuning condenser mixer stator, Set the SENSITIVITY
and VOLUME controls &t maximum. Remove modu-

lation from the input signal. Set the SELECTIVITY
switch to % and input level to 200 microvelts. Tune
the generator around 43% ko until & sharp peak iz ob-
tained on the S.meter. The generator is pow tuned to
the crystal frequency. Set the MODE switch to CW.
With the dot on the PITCH control vertical, set the
BFO to zero-beat by :a.di'uﬂins the :|.1.|:3 in Lif Set the
MODE swiich to AM and modulate the upai .u'gn:.l.
Set the SELECTIVITY switch to OFF and adjust 21,
Z? and Z3 for maximum sudio output keeping the out-
put level around 100 milliwatts by adjusting the input
level. With modulition off and the penerstor tuned to
crystal frequency, set the MODE switkch to CW. 5et
the PHASING and PITCH controls with their dots
vertical. The BFO should nearly zero-beat with the
generator frequency. Set the SELECTIVITY switch to
1 snd detune the generator spproximstely 2 ke in either
direction. Adjust the slug in Z4 for maximum auodio
output, Check the PHASIMG control by l.d.iu:lins it
o oa ]:-u-:iti:u-n where the beat note i -twnp]mlj.' elimi-
nated. Repeat this check with the generator detuned to
the other side of zero-beat. (Complete elimination of
the beat note should be possible) The two phasing
positions should ocour near the center of the PHASING
coentrol range. Tume the generator to the crystal fee-
quency with modulation on. Set the MODE switch to
AM, SELECTIVITY to OFF and adjust C20 in Z4 for
meximum audio output, The IF section is now properly
aligned,

TABLE IV "RF CHART
BAND A B o D
= —_ —— — - =
SET GEMERATOR £ me 1.6 mc 3 mi 14 mc
SET MAIN TUNING B me 1.6 me 5 M 14 mc
ADJUST TO TUME L-% L-& L-7 L-8
SET GEMERATOR 5.5 mc 16 mc
SET MAIN TUMNING To signal To signal
ADJUST FOR Loop in L-2
MAXIMUM L-Ic
Loop in L-4
L-3¢
SET GEMERATOR 1.5 mt 4 me 14 mc 30 me
SET MAIN TUMNING 1.% me 4 me 14 e M me
ADJUST TO TUNE 53 C-54 -5 C.56
ADJUST FOR MAX. C-8 C4 C-10 —
SET MAIN TUNING 26 mc
ADJUST FOR C-11
MAXIMUM MOISE
=l

10

This manual was downloaded from BAMA's
boatanchor site http://bama.sbc.edu

i Reworked by
_ PAGPGA



LOOP CORD AROUND -
STUD ="} ; INSIDE OF STUDS ~ { £\
. " AND'CT AS SHOWN

L% B )

LOOP CORD \\. CORD LENGTH 554 FROM
AS SHOWM EMD TO EMD OF MED
LOPS
FASTEN SPRING HERE
e

START
HERE
e EI‘--.
LOOF CORD THREE TURNS
ARDUND SHaFT

SET CAPACITOR AT
MAXIMUM MESH

BAND SPREAD DIAL
CORD ASSEMBLY

BUTGIOF OF STUOS.
D L
E_"‘—-_. "A" AND'E" AS SHOWN ——LJ"'_E

O= ”
STUD"R" stuu‘_ﬂ,-

CORD LENGTH 385§ FROM
END TO END OF FORMED
LOOPS

LOCP CORD
AS SHOWN

LOOP CORD 2% TURNS
AROUND SHAFT

SET CAPAGITOR AT
MINIMLUM MESH

GENERAL COVERAGE DIAL
CORD ASSEMBLY

Figure 4=1, Dial Stringing Dlegrams
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Figors A-1. NWCT10% with NT3-] Lowd Speaker

SECTION A ACCESSORIES

Al NTS51 LOUDSPEAKER

The Mational NTS-1 (figure A1) is an accessory
loudspesker assambly, Serle, Nnish and electrical prop-
erties of the NTS-1 make it a perfect match for your
NC109,

o
=) P
o
l““-—h___
-\---_\-@_\_\_"—J H}J

Figure A-2. XCU-10% Crystal Collbroter

Al XCU-109 CRYSTAL CALIBRATOR

The Mational XCU-109 (figure A2} 05 a erystal
calibrator unit specifically designed for use with the
MIC109 peceiver, An electran-coupled crystal oscillator
i5 used to F;u.-.-:.]: marker Frequencies at one megacycle
imtervals. The oscillator is activated by the toggle
switch located an the top of the XCLI-10d.

A3 NFM-83-50 ADAPTOR

Your NC109 is adeptable for narrow band FM opera-
tion when wsed with the NFM-83%350 adaptor. (figure

this manual are applicable o NFM operation except
that the AM position of the MODE swiich is recom.
mended when scanning for FM signals.

An FM signal @ secognized by the presence of an
audio null in the center af its carreer. Once an FM
signal 15 located, set the MODE switch to its ACC
position and tune for maximum response.

MNOTE

The pass band of the NFM-83-30 13 sufficiently wide
to accommadate any narrow band FM signal if the
teansmitter is  held within  recommended  deviation
limits. If excessive peak devistion ocours at the tran:
mitter, distortion will result in the receiver when the
zdaptor i in use even though the signal appears un.
distorted when using AM slope detectson.

A3} Operating instructions given in paragraph 3.2 of Figure A-3. WFM-83-50 Adapier

-10=
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This manual is provided free of charge from the “Boatanchor
Manual Archive”, as a service to the Boatanchor community.
It was uploaded by someone who wanted to help you repair and
maintain your equipment.

If you paid anyone other than BAMA for this manual, you paid
someone who is making a profit from the free labor of others,
without asking their permission
You may pass on copies of this manual to anyone who needs it.
But do it without charge.

Thousands of files are available without charge from BAMA.
Visit us at: http://bama.sbc.edu

This manual is reworked and converted
from a BAMA loose pages file to a easy
to print manual in PDF format by:

Real radio’s have tubes!
Keep them glowing !!

File credits:

Mark Shoup
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