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Figure 1-1. The Notional NC10% Recelver

SECTION 1 DESCRIPTION

1.1 GENERAL

Present day operating requirements of amateur radio
operators and short-wave listeners are completely ful-
filled by your new Mational NC109, All of the most de-
sirable features for communications applications are in-
corporated in this fine receiver. Accurate bandspread
tuning, single sideband reception, crystal filter with

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 mljn:l: amateur
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
aonyreppeded, bandr. snd, redince. shsectinnable, hateot. .

six degrees of selectivity, S-matec..tnd. srcommadatinns..
" For a crystal cilibrator, narrow band FM adsptor and
other accessories are provided.

."i i The frequency range of your NC109, 0.34 to 40.0 me,
ster cali- covers the amabeur, commercial, foreign broadeasts,
bels from marine, standard broadcast, and civil defense bands.
This frequency range is divided &/ 6 tour hining bands
which are selected b:r the BAND switch. FIE'l?.fIEI'I.II."'
FEngEs of thess fqur,% “unds are 8% follows ’
BAND FREQUEMCY RAMGE
A 0% me e 1.6 me
.n'.!'_r:"-! snd a B L& me te 4.7 m
their Fanctions C 4.6 me to 150 me
s are listed in D 4.0 me ta 40.0 me

dymes caused by undesired signlUEEzm--

Indications of relative signal strength a
sccuracy are obtained from the 5-meter. B
bration is in "5" units from 0 to 9 and in dex
0 to 40 db above 59.

1.2 CIRCUIT DESCRIPTION

Eleven vacuam tube:, including a
voltags regulatar, are used. These tubss
and schematic diagram reference syimiby

Table 1.
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TABLE 1

REE. 5YM. | TUBE TYPE FUMCTHON REF. 5YM. | TUBE TYPE FUMNCTION
—— i e —
Vi AR AG RF Amplifiee Vi GBES CW Owscillator and
Vi SBES Mixer 550 Demadulator
V3 GBAS 15t IF Amplifier V7 GCd HF Oscillator
Vi GRAS nd IF Amplifies Vi SYIGT Rectifier
Vi A 14 GALS Dietector and AGC Va oz Violtage Regelutor
“H L AT S Waise Limitee_ Vio T 1XATT | Seriin = s
i3 | T ‘l VioB 14 12AT7 | Audio Amplifie
|l'l'l[!|iﬁﬂ' Y11 MQ‘} Audio Outpuat .

4, Band-
kc e 50
5 of the

band snd
oscillator
llator sta-

by power

i recom-

P
)
[

)

b

A T LRy
L L T

o8 iver

A rupﬂhn:{:;pﬂrnr clecuit 15 uied im which iiE‘uLl-
from the RF amplifier and [ocal oscllater are btz
dyned in the mixer producing a 435 ke IF signal. This
mixer product is then amplified by two stages of IF
amplafication and demodulated in the detector. The
resulting intelligence is amplified by two audio ampli-
fier stages to a sufficicatly high level to drive 2 board-
speaker or headphoacs.

The crystal filber provides six degrees of selecrivity

a3 shown in the IF selectivity chart, figure !
width of the orystsl filter varies from 3.8
cycies at 6 db points over the six positio
SELECTIVITY switch,

A product detector is wsed for single sidh
CW seception.  An exteemely stable ONF
is wsed For carrier injection, Sufficient o
bility for single sideband reception is ensured
supply regulation snd careful circoic design

CAUTION

YOUR MNCiop 15 DESIGHNED TO
130 VOLT 30 TO &0 CYCLE AC

OPERATE FROM A 105 TO
SOURCE ONLY. CONNEC.

TION TO A DC POWER SOURCE WILL RESULT IN SERIQOUS

DAMAGE.

SECTION 2 INSTALLATION

2.0 UNPACKING

To prevent damaging your receiver when unpack-

ing, the procedure outlined below should be followed:

a. Remove top pad and cover insert,
. b. Remove fear insgrt.
¢ Slide receiver back in the camon.
d. Reguemmive frdnt dhser,
e. Your recciver will now be [rec of packing
material and may be taken from its carton,

2.1 INITIAL SETUP

Your MC109 has been carefully inspected and tested
before shipment and is resdy to put into operation.
Location of your NCI0% should be such that the rear
of the receiver is at least two inches from any obstroc-
tion to allow adequate ventilation,

Terminal strips, for connection of a louwd-speaker
and antenna, arc provided as illustrated in figure 2.1.
Receiver suiput is designed to match a 3.2 ohm loud-

ipeaker. A Mational NTS-1 matching speake
mended for use with your BCICD.

=t

i L L] ERTETAL
TC CAL RATON
(LW P SILALT
3= 0 -mTifR
W TE AL A sl al

Figure 2-1. Rear View of NC109 F
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A single wire sntenna, simulit to that illustrated in
figure 2.F, may be wsed quite successfully for general
In cases where an anbenma
15 desired for better operation in a Limied Frequeacy

communtiations fﬂfp:ﬂ.‘lﬁ.

[ R

i
il L
L), BT
AR Dl §
[ e
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EoapriTaing, ok
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[eal o | |
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| 4 |
i
el SIRAL, [T |_gn
.

Figuwre 2-2. Tryplcol Single-Wire Antenna Hockwep

<

range, & doublet antenins, similar to that illosteseed in
figure 23, s recommended, The lightaing aercstors
and water pipe ground connections shown im the an

tenna illusteations ace optional

I. 2 I | Lo ity I: ,I

o % ﬁ n i
- HEAL I P
.'i"r ﬁ"a
& i
Figure 2-3. Typlcel Doublet Antenno Hockup

SECTION 3 OPERATION

30 CONTROLS

All controls and ndecators neCessary bo operale your
MCLED are [ocatsd an the Front FII'I.I'I., The dn:gnm
on the fellowing page, (figure 3.1}, shows the loca-

tcon of these controls, switches, and irdicaftors and

gives & [unctional description of each part.

3.1 OPERATIMNG PROCEDURES

Lnitzal contenl and switch ssttings are shown in Table
1.

TABLE 11

CONTROL AV EETTIC, sl 850 SR s W SEETLYC s s
SELECTIVITY OFF OFF OFF
PHASING (par. 3.3) {par. 3.3} (par. 3.5)
SENSITIVITY Maximum Mid position Mid position
ANTENNA Mid position Mid position Mid position
BAND Optianal Optional Optional
MODE AM L2 cw
PITCH Inoperative Mid position Mid position
REC-STBY REC REC REC
TONE Optianal Optional LO
VOLUME Mid position Maximum Maximurn
MAIN TUNING Optional Optional Optional
BAMDEPREAD SET SET SET
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Figure 3-I. Locotien and Functia. of Contrels
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Figure 3-2. NC109 Dial Scoles ond Tuning Controls

311 AM Operation

The following adjustments will be necessary during
operation:

a. Select frequency range by positioning BAND
switch,

b. Sct the GENERAL COVERAGE dial peinter 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
a 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 Operaton

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

b. Adjust the PITCH control for a pleasing note.

c. All other adjustments are the same as for AM
aperation.

313 Single Sideband Operation

The recent upsurge 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 signal, and a system of demodulation capable
of reproducing single sideband intelligence without
strong harmonic distortion. Both of these requirements
are fulfilled by your MCL109.

The procedure for tuning single sideband signals
with your NC109 is relatively simple. First, set up youor
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 sigmal (identified by its “"garbled” sound). Set
the VOLUME control at maximam. Carefully tune for
maximurn 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 a readable
signal iz obtained, The SENSITIVITY control is used
as a volume control for 38B reception.

3.2 TUNIMNG

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 mec, are indi-
cated on band A by the civil defense symbol

i Reworked by
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The major amatewr radep bands ace contained in bands
B, C and . Fach amatewr band in vaderlined in black

pn both the GENERAL COVERAGE and BAND-

measurcments o selative 1.|_E;r:.l| ur::nslh g laken =ik
the SENSITIVITY contral set in ity extreme clockwase
positipn, Thess mexsarements aee read in 5 umits from

1 te 9 and in decibels above 59 from O to 40 db. The

SPREALD scalgs. Om the GENERAL COVERAGE scale
the wenateur bands are identified by a circle locsted at
the high ead of each band which contains the band's
wavelength designator { designates the &0 meter
ameteur !ﬂnd]-.

Calibration of che GENERAL COVERAGE scale is
correct when the BAMDSFAEAD peinter i in its SET
position.  For correct calibration of the bandspread
scales the GENERAL COVERAGE poanter must be et
in the cemter of the designator circle for the band 1o
be tuned. Figure 3-2 shows the corcect pointer positions
for bandspreading the B0 meter amateur band

Shore-wave bandspreading, for other tham amateur
bands, &5 accomplished by seming the BANDSPREAD
pointer at SET and the GENERAL COVERAGE
pointer at the high end of the short.wave band 1o be
tuned, Adjust che bandspread conteol 1o select the de-
tired statpon. Maotation of the point on the L0 =cale
whete the desired stition was located will enable the
operatas b0 locate the same station im the future with-
oiok difﬁn:ulfy.

Sameter cirout 13 diabled vader OO and 358 operating

comditimms.

A screwdriver contropl, loscated se the resp of PECEIVET,
is provided for 2eroing the Smeter elecirically. This
adjustment s mede on "B band with the apeeana dis
connected or shorted and the SENSITIVITY contral

gt 3l masimum.

34 SHORT-WAVE LISTENING

Bangs B, C and O are the I'hig.'ﬁ f:equrn.q,' or shogg-
wave bands, The frequency range of these bands covers
shart-wave Foreipn broadcasts, amateur, and commercial
ragdio transmitting 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 shoet-wsve broadcast stetions operate
an Five mejer and twg minor bands, One characteristic
of shorb-waves is that reception will be gpood on some
bands at certain times of day and, at the same bime,

poeer on ather bands, Table TI0 lists the major shart-
wave broadcast bands, their frequencics and their
normal signal steength characteristics at different times

3.3 MEASUREMENT OF SIGNAL STRENGTH
The S-meter provides a means of measuring the

refative strengoh of mcoming AM sdgnals.  Accurate of day.
TAELE 111

BAND 17 METER 1% METER 25 METER i1 METER 40 METER

BB ENGY..). 1T AT, RRTW Ty 11T e, S 6.0-6.2
RANGE e me mi o me
SUNERISE Ezxstern Same as 17 WWeat and Bame at 2% Lame as 2%
TO MOOR dtatinns meter soulhwese meLer melet

Eood good

MNOON TO South East and Bxme an 19 Bast good Moat sugrals
SUMSET good south good meter weak
SUMESET Stanions fade. Same a3 17 East fades Same s 2% March, south
T hind goes metek south meter and east very
MIDNIGHT dead strong poad

T
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Figure 3:3. IF Salectivity Characteristics

3%. CRYSTAL FII TER.OPERATION_

A ceystal filter circuit, bocated in the fiest IF amplifier
stage, is used to control the selectivity of your NCIOS.
The SELECTIVITY and PHASING contrals ate used to
operate this filter. Bandwidihs of the filter range from
3.8 ke in the OFF position to 50 cps in position 3 of
the SELECTIVITY control as illustrated in figure 3-3.
The PHASING contral Pm'ri.ﬂ:; 1 mveins of :uppuuiﬁ!
interfering CW or MOW signals which may produce
objectionable heterodynes,

Under narmal AM operating conditions, the SELEC.

o FIVITY contros o sacsd s the DFF posinea, B srer

forcsice [0 the adesarsd -:_|:::J.. + i""!'..-.u' rhe SELEC.
L TIVITY cantral ey be st to poabian Dor 2 Selectivary
" sharper than this aszally dauses oo gorat 2 [oss of

<<

] o
HE OFF RESOHARCE

Figure 34, Crystal Filter Selectivity Characteristics

Tty ol pe wielul ror’ We operioen™ i nen asing

the crystal filter for AM ceception, the signal should by
tuned o 2 PE'.IJE. on the S-meter. The PHASING canteal
can then be wied to eliminite interfening heterodynes
If the receiver is properly tuned the PHASING contrgl
will have no effect on the signal.

Any position of the SELECTIVITY control may b«
used for CW receplion depending on the degres of
selectivity regquired. Position 3 will give the sharpes
selectivity with the greatest freedom from intecferenc
:md lowest backgrasss

'-:l.'\-JIi."i._II

f e lohel Bt
The PHASING conrzal i

ithve oid

Cipodnly oo

||-.i.'- 2 norchT [ figure &4% which m
the bandw:deh

[N :.;:\.::JI'I

throagh af the filter to chs

e ihGved

n1fe nreifon
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SECTION 4 MAINTENAMCE

4.1 GEMNMERAL lation from the input signal. Set the SELECTIVITY

switch to % and input level to 200 microvelts. Tune
g : : - P the, repmcatan e rgnaud. 45 bropntil 8 shasp, pealel s ob-
:.,:-?l;:w“ alsaana L BLLUGL B iy tained on the S.meter. The generator is pow tuned to
the crystal frequency. Set the MODE switch to CW.
42 REFLACING PILOT LAMFS With the dot on the PITCH control vertical, set the
Two bayonet-type pilot lamps are clipped to the dial BFO to zero-beat by adjusting the slug in L10. Set the
structure.  Before attempting to replace a pilot lamp, MODE switch to AM and modulate the inpuat signal.
unplug the a-c power cord. Then remove the back Set the SELECTIVITY switch to OFF and adjust Z1,
cover by unscrewing the five holding screws. Reach in 73 4nd 23 for maximum sudio eutput keeping the out-

and slide clip to the side srji=y = - -

Infarmation contained in thas section will aid q1.|.:.|i-

n
This manual was downloaded from BAMA's + Reworked by
10  boatanchor site http://bama.sbc.edu _ PAGPGA




LOOP CORD \\. CORD LENGTH 554 FROM
AS SHOWN END TO END OF ED
LGRS

-y
LA q-\-\_\,

LOOF CORD THREE TURNS
ARDUND SHAFT

SET CaPACITOR AT

MaXIMM MESH

BAND SPREAD DIAL
CORD_ASSEMBLY

CUTSIOE OF STUBS.

- SID u

E_u_ ~—2 A ANU'B"AS SHOWN —v"_g
- o o)

— 50)

L]
CORD LENGTH !-Ei- FRM
END T END OF FORMED
LOORS

LOGP CORD
A5 SHOWH

LOOP CORD 2§ TURNS
AROUND SHAFT

SET CAPACITOR AT
MINIMLUM MESH

GENERAL COVERAGE DIAL
CORD ASSEMBLY

Figura 4=1, Dial Stringing Diegrams
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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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