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MODEL NC=-2-4

NATIONAL CO. INC.

The circuit description, installation, dperaticn, service and test dgte, and alignment
date sections applying to Models®NC-2-40C and NC~2-40CS (see page numbers below), also
apply to Model NC~-2-40D, with the exceptions of the following sections:

I=4. Tuning System

The master tuning capacitor C-1 and six
sets of coils are used to tune the 490 to
30,000 kilocycle range of the receiver. By
means of a highly developed band change
mechanism, four of these sawe coil sets are
made to spread the 10, 20, 40 and 80 meter
amateur bands uniformly over the major por-
tion of the tuning dial (HRO System). All
ten ranges are calibrated
1-6. Noise Limiter

The noise limiter of the NC-2-40D Receiv-
er 1s of the series valve type developed in
the National laboratories. Its effective-
ness and superior performance as compared
to the more common types of "silencers"
were proved in the NHU and modernized
NC-200 receivers. A threshold control on
the front panel permits adjustment of the
level at which limiting action starts.

1-7. Tone Control

The tone control is used to vary the fre-
quency characteristic of the audio ampli-
fier as shown in the accompanying curves,
bwg. No. 2. The control is particularly
helpful when receiving weak signals through
interference, as explained in Section 3.
1-13 Pick-up Jack

A pick-up jack mounted on the front pan-
el of the receiver may be used to connect
auxiliary apparatus, such as a phonograph
pick-up, to the audio system of the
NC-2-40D Radio Receiver. This input cir-
cuit is high impedance and feeds into the
6SN7GT/G Audio Amplifier-Phase Inverter
tube. The TONE and A.F. GAIN controls are
operative with this connection.

3-1. Controls

The tuning system of the NC-2-40D is tru-
1y single control; in fact, the MAIN TUNING
control referred to above is used for band
changing as well as tuning. To select
either a general coverage or bandspread
coil range, the MAIN TUNING control knob is
pulled out about i/4 inch. Wwhen this is
done, the dial and capacitor drive mechan-
ism is disengaged and the knob is geared to
the coil casting. ~As the knob is turned,
the coil carriage is moved across the
chassis until the proper coil pin contacts
engage the circuit contactors, as indicated

by the scale markers. Approximately one
full turn of the MAIN TUNING knob is re-
quired to change from one general coverage
rarige to an adjacent general coverage
range. Approximately one-quarter turn of
the knob is required to shift from a gen-
erpl coverage range to the associated band-
spread range near the high frequency end.
The knob does not turn smoothly between
ranges, but only a few mimites is required
to ‘become familiar with its action. After
the desired range has been selected, the
tuning knob 1is pushed in to its original
position, engaging the capacitor drive and
disengaging the coil carriage rack.

S=l. General

All coils have individual general cover-
age trimmer capacitors. The H.F. oscilla-
tor circuits of broadcast ranges E & F
have, also, general coverage variable se-
ries ‘padding capacitors. All coils of
ranges A, B, C and D have band-spread trim-
mer capacitors. Variable series padding
capacitors are used in all H.F. oscillator
band-spread circuits. These capacitors are
identified on Fig. No. 6.

Adjustment of general coverage circuits
affects the alignment of the band-spread
circuits. On the other hand, band-spread
circuit adjustments have little effect on
general coverage circuit alignment. This
fact must be kept in mind when any high
frequency circuit is adjusted.

Alignment of the equipment may be divided
into three major steps:

I.F. Amplifier Alignment
(2) feneral Coverage Alignment
(a) H.F. Oscillator
(b) First Detector and R.F. Ampli-
fier
(c) Tracking of H.F. Circuits
(3) Band S}gread Alignment

(a) H. Oscillator
(b) First Detector and R.F. Ampli-
fier

(c) Tracking of H.F. Circuits
The circuits MUST be tumed in the above or-
der when complete alignment is necessary.

3=4. Band-Spread Alignment

(a) H.F. Oscillator

The method of adjusting the H.F. oscilla-
tor band-spread trimmer C-57 of any hand is
the same as that described under Section
5-3 (a) above. As stated previously (Sec-
tion 5-1), the adjustment of the general

©John F. Rider
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Band-spread Alignment (cont'd)

coverage trimmers must not be altered at Symbol Hunciion Rutiig
this time. <

() First Detector and R.F. Ampliffer caracTons

The method of adjusting the band-spread
triwmers C-59 and C-58 of the first detec- €iA | R.F. smplifier Tuning..... .| arr 225 mnf. max.
tor and R.F. Amplifier circuits is the same CiB | Fi rstAl-)]e)tector 1\ln1n§.. . | Adr 225 mmf. max.
as that described under Section 5-3 (b). c1c | H.F. Oscillator Tuning. . Aty 225 wmf. max.

(c) Tracking of H.F. Circuits c2 R.F. Grig Filter. . | Mica 006 mfd., 300 v.td.c.w.

After steps (a) and (b) have been comple- c3 R.F. Cathode By-pass « | Paper .1 mfd., 400 v.d.c.w.
ted, the MAIN TUNING control should be ca R.F. Screen By-pass.... Paper 1 med 2 400 v.d.c.W.
turned to the low frequency band limit, and ¢s | R.F. y * | Paper 1 mfd., 600 v.d.c.w.
the accuracy of the dial reading checked. c6 First Det. Cathode By-pass . | Paper .1 mf‘d.: 400 v.d.c.oW.

If the dial reading is too low, the capac- c7 First Det. Screen By-pass. . | Paper <1 mfd., 400 v.d.c.w.
ity of the series padding capacitor C-61 c8 First Det. B+ By-pass.. . | Paper .1 mfd., 600 V.d.c.w.
(See Fig. No. 6) should be increased until c9 First I.F. Grid Filter... . | Paper .01 mfd., 600 v.d.c.w.
the dial reading is correct, and vice ver- C10 | First 1.F. Cathode By-pass..... . | Paper .1 mfd., 400 v.d.c.w.
sa. The MAIN TUNIKG control should then be Ci1 | First 1.F. B+ By-pass.. . | Paper .1 mfd., 600 v.d.c.w.
reset at the high frequency bard lirit, and €12 | Sec. I.F. Grid Filter.. +.e. | Paper .01 mfd., 600 vedec.W.
step (a) repeated. Recheck the low fre- €i3 | Sec. I.F. Cathode By-pass. vveo | Paper .1 mfd., 400 v.d.c.w. z
quency dial reading and repeat the whole €14 | Sec. 1.F. Screen By-pass.. . | Paver .1 mfd., 400 v.d.c.w. o3
procedure if necessary. €15 | Sec. I.F. Bt By-pas§.reescescces Paper .1 mfd., 600 v.d.c.w. -

The detector and R.F. amplifier stages C16 Sec. Det. Plate BY-PasSe. oesee. Paper .01 mfd., 600 v.d.c.w. =
have fixed band-spread vadding capacitors. €17 | Sec. Det. to Limiter Audio Coupling Paper 1. mfd., 200 v.d.c.w. (o}
These circuits will, therefore, track pro- €18 | Sec. Det. Cathode By-passeecesesse.... |Ceramic 200025 mfd., 500 v.d.cow. Z
perly with the H.F. oscillator stage pro- €19 Sec. Det. I1.F. By-pass.. vees | Mica .001 mfd., 500 v.d.c.w. >
vided that the general coverage circuits €20 | Limiter Output By-pess. . | Ceranic 00025 mfd., 500 V.d.c.w.
are properly aligned and that the band- c21 Tone CONETOLesecnsrnnean . | Paper .01 mfd., 600 v.d.c.w. =
spread H.F. oscillator circuits are accur- c Liniter to Inverter-Auwdio Coupling.... | Paper .01 mfd., 600 v.d.c.w. O
ately tuned. €23 | Tone Control. teteemccnenees | Mica 001 mfd., 500 v.d.c.w. o
8-S, S-Meter Adjmstment cA Inverter-Anlio Cathode By-pass.. . | Elec.. 10 mfd., 50 v.d.c.w. -

The S-meter balancing resistor R-39, €25 Inverter-Audio to.Ontput Coupling. + | Paper .1 mfd., 400 v.d.c.w. —
shown in Fig. No. 3, s used to obtain zero c26 Inverter-Audio to Qutput Coupling. « | Paper .1 mfd., z
meter reading in the absence of signal fin- c27 Inverter-Feedback Coupling.. . | Paper «1 mfd., o)
put to the receiver. The adjustment is as c28 H.F. Oscillator Giride.cvevees. . | Ceramic 0025 mfd., ! -
follows: Set the R.F. GAIN control at 10, c29 Reat Oscillator Grid... « | Mica .001 mfd.,

CONTROL SWITCH at MVC, and disconnect the c30 Beat Oscillator Screen By-pass. . | Paper .1 mfd.,

antenna leads; adjust R-39 until the S- C31 Peat Osc. to Sec. Det. Copling... « [Ceranic 2 wmf., 500 v.d.c.w.

meter reads zero. c32 AVC Outpat By-pass - | Paper «1 mfd., 400 v.d.c.w.

5-8. Band Indicator Adjustment Cc33 AW Plate By-pass. - | Paper .1 mfd., 400 v.d.c.w.
€3k AVC Cathode By-pas: . | Paper «1 mfd., 400 v.d.c.w.

An adjustment for centering the band in- €35 | B ¥inus By-pa .. |Elec. 40 mfd., 200 v-d.c.w.
dicator markers in the horjzontal slots of €36 | AVC to Sec. Det. Coupling.... «es | Ceramic 00005 mfd., 500 V.d.c.w.
the dial face is located in back of the €37 | Power Supply Filter.-s-s-« v+ | Paper 1 mfd., 600 v.d.c.w. Z
MAIN TUNING knob. It is recommended that €38 | Dower Supply Filterse..sves . | Kec. 8 and 8 mfd., 475 v.d.c.w. >
the MAIN TUNING knob be pulled out to en- €39 | Crystal Filter Input Tming.. . | Afr 6 to 85 mmf. E
gage the band changing mechanism, and C40 | Crystal Filter Phasing Control.. . | Aly 5 and 5 mmf. o)
turned clockwise to the last position be- ca Crystal Filter Compensating.... . [Ceramic 2 to 6 mmf. =1z
fore the stop. The red band marker should Cd2 Crystal Filter Output Tuning. - | Air 6 to 85 mmf. 8 >
then indicate 28 to 30 mc. (10 meter) band- ca3 T-2 Primary Mming... RS 6 to 85 mmf. Fool Lod
spread. To meke the adjustment, simply re- €14 | T-2 Secondary Tuning. . | Adr 6 to 85 mmf. [
move the tuning knob and set the 1/4" hex- Ca5 T-3 Primary Tunirg...... « | Air 6 to 85 mmf. > g
head screw as may be required. The screw C46 T-3 Secondary Tuning. . | Afp 6 to 85 mmf. Q) o
1s self-locking. CH7 | T-d Tuning..........- . |Atr 6 to 55 mnf. Sollst

C46 C.W. Osc. Control.. . lAir 1 to 10 mmf. 1
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PARTS LIST (Continmed)

5 Functi :
e Ml netion | Tvpe I Ratisg Symbol Function Type ’ Rating
CAPACITORS (Continued) BESISTORS (Comtimsed)
SIS romtine:
y R32 HoF. Osc. Gride.ocesoens Fixed 50,000 Otm,  1/2 w.
T | e O e Loramte 10wty 500 vedeewe |l poy | Bent Osc. Plate Filter. Fixed 250,000 Olm,  1/2 w.
n. Cov. R.F. Amplifier Trimmer Alr See Note No. 1 R34 Boat Onc. Grid Fixed 50,000 Ohm. V2w
. .. X , 2 w.
g o et e T;:::."::,. :i: See fote N1 R35 | Beat Osc. Screen Bleeder Fixed 100,000 Ohm,  1/2 w.
€53 | Gen. Cov. H.F. Osc. Padder o age Soo Note o1 R36 | Peat Osc. Screen DroppIng.-«..e.eesss. |Fixed 100,000 Obm,  1/2 w.
* Cov. H.F. Osc. : ; ; . R37 | B* Voltage Divider.... Fixed 20,000 Otmy 2 .
€54 | Gen. Cov. H.F. Osc. Padder. . |Mica See Note No. 1 8 i e o0 Ol s b
C5 | Band-Spread R.F. Amplifier Trimmer.... |Air See Note No. 1 ‘}Rga g:fMVtﬂw%; "5: de:- i sy iy
€56 | Band-Spread ist Det. Trimmer... . |air See Note No. 1 mz 9“222'; rsr‘l:;Zemen . Lt 32600 om: i
E o~ »
057 | Band-Spread H.F. Osc. Trimer.. . At See Note No. 1 o | e e Ehed 506000 O 178 ws
€58 Band-Spread R.F. Amplifier Padder. . |Ceramic See Note No. 1 Fivel 500;()00 G 72w
€50 | Band-Spread 1st Det. Padders.......... |Ceramic See Note No. 1 Rz ‘;VC :;1;'2 ST Fi:ed 50 O bk
C60 | Band-Spread H.F. Osc. Padder. « |Ceramic See Note No. 1 Rd3 WG Voltage:Divider ek 7200 G5 it
€61 | Band-Spread H.F. Osc. Padder. . |Mica 3 to 30 omf. R44 | AVC Cathode Bias.. ks It W
c62  Gen. Cov. R.F. Amplifier Padder o [Mica 900 mmf., 500 v.d.c.w.? [B45 | AVC Gridec.oooo.s w; " Lol i e
C63  Gen. Cov. 1st Det. Series Padder.  |Ceramic 16 mmf., 500 v.d.c.w.® .[|R46 | Limiter Control. W. Var. 5 000- Chr,
c64 | Gen. Cov. H.F. Oge. Padder..e.es-c:... |Ceramic 20 mnf., 500 v.d.c.w.® Py
RESISTORS
| F1 | AC line Fuse.... Glass Encld 2 Amp.
Rl | R.F. Grid Filter.. Fixed 500,000 Ohm,  1/2 w. F2 AC Line f‘lsm g;&‘;:oﬁ"ch é :"'P 5
R R.F. Cathode Blas. . |Fixed 500 Ohm,  1/2 w. 1 5~“et§r Aamp. it P gyt
Ry First Det. Cathode Bias. . | Fixed 250 Ohmy,  1/2 w. ;i m:{ I:mr'-- ey RSl
Re | Elrst Det. Scveen Bleader. o |Eled 10,000 O, 42 11 | Power Supply Filter Choke. Potted 17 h., 100 ma.
v || eire Beyomercen hroppang = [thxed b e 12 | Power Supply ilter Choke Potted 17 h.) 100 ma.
R6 | First Det. Plate Filteree... . |Fixea 2,000 Ohm,  1/2 W+ er Sipply. Flite . e T ] e
R First I.F. Grid Filter. . |Fixed 20,000 Olm, 1/2 w. ML ?isﬂﬂ St;e"zg t:fnﬁ- Gctica 5 rong
R8 First I.F. Cathode Bias. . | Fixed See Note No. 2, .1/2 w. n od S{qa e;: f:cﬂec or u:ﬂg e 7 Prong
R9 First I.F. Plate Filter. . |Fixed 2,000 O,  1/2 w. r2 Dummy Phug for grl'erﬂ 3 oiiad 7 Trone
R10 Sec. I.F. Grid Filter... « |Fixed 500,000 Ohm,  1/2w. l;‘; Rattery Connector Flug.....
Rid ||| Sec. 1.F. fathade Blas. - el Seg NoteiNoai2;  1/8. s . Control SwIteheesesa rovsseercasaseses |Two Gang | SBST 250 v., 1 a.
R12 | Sec. I.F. Screen Bleeder.. . |Fixed 100,000 Ohm,  1/2 w. s2
B3 | Becs L.E¢ foreen Dropping: - | Fixed 70,000k, 125, 53| power SURPLY SWitchs-encevenssseseness |Tv0 Gang | SPST 250 Vo, 1 &.
R14 Sec. Det. Plate Filter.. . | Fixed 2,000 Ohm,  1/2 w, s1 1 el  Ibt. of R-19 SPST
R15 | Sec. Dets I.F. Filtersieo, o {Fixed 5,000 Ohm, 1{3 w. 22 El’l.'izi?"éi?m." te Pt of h2d ST
1;&3 E‘;:;tbeti h’:dmm . gi:} 1305'333 g:, :'/E :: 57 Selectivity Control Switch. Rotary 2 Section, Ganged
Liniser Ougprit. * | Fixed 50,000 Ohm,  1/2 w. $8 | T-1 Primary Selection Switch.......... |Toggle DIDT, 250 V., 8 2.
RiDe| ipondser Dutpts . . vy TL | Power TranSfOMmer. .veessseeesssssonss | 160 Watt | 115 Volt; 60 Cycle,
R19 | Tone Control... N Var.| 500,00C Ohm, 1 w. ower Tr Sm— s ot el e
R20 | A.F. Gain Control. Comp. Var.| 500,000 Ohm, 1 w. o masd |
Rel | Inverter-Audio Cathode Biase... Fixed 1,000 Ohw,  1/2 w. T2 I1.F. Transformer. ME Tes B ke
R22 Inverter Grid.ccecessnvecronnes vo |Fixed 500,000 Ohwr,  1/C w. T3 1.F. Trans;‘om;. A oot | ke
ey mn | saam v R RS B | e
o i ;i::dl zg’ooo gl:’ ;j" : X2 Battery Comnector Socket... . Bakelite 7 Prong
R0 | iecout frddye 250,000 G, 172 w. X5 | B Commector (BSW....... Bakelite |2 Connector
B | e s 250,000 Ohm, 172 w. Y1 | Crystal Resonator..... Quartz 455 ke
) Ohw, 2 W s &
R28 (\):;!';tefathmie ma-:..rp . . Fixed ’200 Ohm, 2 w. . tors B8 and Ri1 may have v-lutl between 300 and 5000 mw.; since they are chosen co hn:x'::.. :::;
R29 R.F. €ain Control. W.W. Var. m’noo Oh',' X 1/2 Wa ::; c.n:nl hc ped n::d"v‘:(;;::‘?&::vlnl $ The resistance velues sre determined eftsr uu £ l ' 'y
R30 | R.F. Gajn Rleeder. Fixed 50,000 Ohm, /2 W 0 e uned on the A band only.
R31 | I.F. Osc. R+Nropping..... « | Fixed 50,000 Ohm, 1 w. ;
Note No. x Capaciter rating is different in efth coil renge and is individually sdjusted circuit cenditions
'uy ml(e ntlnu cannot be listed. C:83 pyed in £ and F hands enly. C-54 to C- nclusive, used in

Te:
7B and D bands
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