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The NC-2-40S Receiver 1s a special modél

impedances as listed below:

Band F
Band E

Band D

Bend C
Bapd B
Band A

200

430
1,000
2,200
4,500
9,000

of the NC-2-40 having R.F. ranges and input

to 400 Kilocycles
to 1,060 Kilocycles
to 2,400 Kilocycles
to l5,000 Kilocieles
to 10,000 Kilocycles
to 18,000 Kilocycles

Input impedances at certain critical frequenciss are approximately as follows: 1,000

ohms at 1638 Ke., 3,000 Kc¢., 5,400 Ke., and 8,220 Ke.; 300 ohms at 500 Ke.; 250 ohms

at 275 Ke.
In generel, all instruction book meterial pertaining to the NC~-2-40 is s&pplicable to

the NC~2-LOS if it 1is remembered taat the R.F. transformers with gssooiated fixed ca-

pacitors, and the main dial scale are different. When ordering replacement parts for

the R.F.'oircuits, always speqiry the recelver model.
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SECTION 1. DESCRIPTION
1-1 General

1-1-1 The NC-2-40 Radio Receiver 13 suitable for the reception of radio telephone and
telegraph signals (elther c.w. or m.¢.w.) by either headphone or loud speaker methods,
Bach equipment consists of a receiver built for relay rack mounting, & separate a.c.

operated power supply unit, interconnecting cable, and instruction book.

1-1-2 The Recelver i3 a tﬁelve tube superheterodyne cevering a continuous frequency

range from 490 to 30,000 kiloeycles in six bends as follows:

) Frequency Range ‘ Band
490 to 1,000 Kilocycles

1,000 to 2,000 Kilocyclgs

1.7 to 4.0 Megecycles

3.5 to 7.3 Megacycles

7.0 to 14.4 Megacycles

= B O o H M

14.0 to 30.0 Megacycles

1-1-3 The circuit of the Recelver is shown in DWG NO. 1. It éonsists of one stage of
radlo frequenoy eamplification, first detector {or ﬂixer), high frequency osclllator,
crystall‘rilter, two stages of intermediate frequency amplification operating at 455
ke., an "iafinite impedence” diode detsctor, anradjuatable noise peak limiter, phase
inverter first audio, aﬁﬁ two audio output stages. A beat TIrequency osciliator 1is
provided for the reception of c.w. signals., An amplified and delayed automatic volume
- ¢control system is provided. Asscciated with the a.v.c. system is a gignal strengﬁh
'meﬁar calidbrated in S—units'from 1 to é,and in db. above 8-9 from O to 40 .db.

1-1-4 The Type 2-42 Power Unit operates on either 115 or 230 Volts, L0/60 eycles to

supply all voltages required by the receiver.

!
1-2 Output Circuits

1-2-1 A push-bull audlo amplifier stage employing 6V6 tubes supplies auéia power for
loud speaker operation. An output coupling transformer ﬁrovides two output Imped-
ances,'soo ohms and 8 ohms. Two pairs of terminals are mounted at the rear of the re-
qeivar chassis thus permitting connection to a 500 ohm line or to tﬁe 8 ohm-voice coil
of & loud speaker. One terminal of each pair is grounded to the chassis. - Maximum un=
distorted output 1is ;pproximataly 6 watts, | '
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1-2-2 An output emplifier stage employing 2 single 6J5 tube supplies power output for
headphones, The output coupling transformer provides three load impedances: 125, 250
and 500 ohms. A headphone jack ia mounted on the recelver frpnt panel and is so wired
that the lnput to the loud spesker output stage i3 disconnected when the phone plug is
Inserted. The 125 ohm load c¢ircult is normally connected to the headphone jack. Mex-

imum undistorted power output at the headphone juck ls approximately 100 milliwatts.

1-3 Antenna Requirements

i-3-l Antenna input terminzals are located at the rear of the chassls near the center.
The 1néut ¢lreuit is sultable for use with a single-wlre antenna, a balanced feed line
or a concentrie transmission line. The impedance of the aantenna or transmission line
at the rear input terminels should be from 300 to 500 ohms on the two low frequency
bands of the re;eiver covering from 490 to 2,000 kec. Impedance-at the input terminals
should be approximately 72 chms on the four high frequency bands of the receiver cav-
ering frequencies from 2 to 30 megacycles. The above impedance velues are approximate
and receiver performance will not be impaired if +the impedance differs widely from
these vﬁiues. The impedance should not, however, be less than 60 ohms, In addition
to the antenna input terminals, a short length of flexible lead 18 provided. This
lead 13 permanently attached to the receiver chassis and permits either terminal to be

grounded to the chassis if required.
1-/ Power Supply

1-4-1 The NC-2-40 Radio Receliving Equipment is bullt for operation from a 115 or 230
volt power source, ©See Par. l-1-4. Normal power consumption is approximately 115
watts. The power supply circuits provide 4.5 amperes at 6.3 volts for the heater cir-

cuits and 120 milllamperes at 275 volts for the B circults of the recelver.

l-4-2 All power leads and the a,c. switch leads are brought to a 7-prong socket
mounted on the power unit chassls, intercomnnection between power unit and receiver

being made by a shielded 6-wire cable having & 7-prong plug on each end.

1-4-3 A 2-ampere fuse is mounted on the power unit in a conventional fuse extractor
post, the extractor element having a knurled thumbscrew to permit convenlent removal

of the fuse without the use of tools.

1-4-4 The NC-Z2-40 Recelver mey be operated from batteries. With battery operstion it

is recommended that the two 6V6 output tubes be removed from the receiver in order to
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provide maximum economy of battery power. Under these conditions, the heater drain is

3.5 smperes at 6 volts and the B circuit drain is 26 milliesmperes at 180 volts.

1-4-5 If desired, the NC-2-40 Receiver may be operated from the 2-42 Power Unit with
output tubes removed. In order to maintein normel B voltage on the tubes remaining in
the receiver, & compensating resistance 1s incorporated in the filter cifcuit of the
power unit. The tenm;nals of this resistance are brought to 2 panel lepeled "COMP.
RES." which 1s normelly fitted with & short-circuitlng Jumper. With the 6V6 tubes re-
moved from the recelver, the compensating resistance should be connected in the power

supply circult by removel of the jumper.
1-5 Tube Complement

1-5-1 The tubes employed in the receiver are as follows:

R.F., Amplifier v-1 = 68K7
First Detector ' V-2 6K8
H,F. Qscillztor V-3 6J5
First I.F. Amplifier V-4 6K7
Second I.F. Amplifier V-5 - 68K7
Second Detector-Limiter V-6 6C8G
Beat Frequency Oscillator V-7  68J7
Automstic Volume Control V-8 6837
Audio Phase Inverter . V-9 6F8G
Speaker Output V-10 6V6
Speaker OQutput - . V-1 6vé6
Headphone Output - - V=12 635

1-5-2 One tube i1s employed in the Power Unit
Full-Wave Rectifier ) ¥V-13 80

SECTION 2. INSTALLATION
2-1 General

2-1-1 -Arter unpacking the various components of the complete equipment, and after
they have been placed in their operating positions, make lntercommnections between the_
redic recelver and the power unit sockets J-1 and 7-2 by means of the shielded cable
W-1. Before connecting the a.c. plug P-1 of the power unit to a suitable &.c. sourée,
check the poaition of the switch 5-9 of the 2-42 Power Unit. See Par. 2-1-2. See
- DWG., NO. 1 regarding the arrangement or pins of the cable connector plugs. Meke an-
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tenna conmnections in accordance with Par.-2-1-3 below. The spesker output circuit
will utilize elther the 500 ohm (E-3) or the 8 ohm (E-4) terminels, depending upon the
installation. The loud speaker_input impedance i1s normally & ohms so that dirsct com-
nection may be made to the & ohm output termimals E-4 of the recelver. Before putting
the receiver in operation, check to see that all tubes are firmly seated in their soc-

kets.

2-1-2 Thel2-42 Power Unit is fitted with a switch 5-9; the switch in the "115" posi-
tion provides for 105 to 125 volt operatlion; in the "230™ position, for 210-250 volt
operation. The switch is fitted with a locking device which must be released.before

chenging switch positions. The lock should be replaced after the correct switch po=-

sition has been chosen.

2-1-3 In an instellation heving & simple antenna-ground combination, connect the sinp=-
gle wire lead-in to either of the two antenns input terminals E-1 and ground the other
terminal to the chassis by means of the flexible lead referred to im Par., 1-3-1. In
an installation having a balenced feed-line, connect the two leads directly to the two
entenne input terminais E-1; the flexible grounding lead is not used. In an Installa-
tion hgving a concentric feed-line, connect the inner conductor to one of the input
termlnels E-1 and the outer conductor to the other lnput terminal; connect the latter

to the chassis by means of the flexible lead.

2-1-4 As mentioned in Par. 1-2-2, the headphone jack J-6 and terminel penel E-2 are
normally wjred to the 125 ohm tap of the phone output transformer T-4. Elther of the
other circuits, i.e., 250 ohm or 500 obm, mey be used to provide phone output by dis-
connecting the lead from terminal E-6 and connecting it to terminal E-7 or E-8 respec-
tively.

2=1=5 It is recommended that the complete receiving equipment be connected to a pos-
itive earth ground. Terminal E-9 on the receiver chassis may be used for this pur-

pose.

SECTION 3. OPERATING INSTRUCTIONS
' 3-1 Controls

3-1-1 The MAIN TUNING dial 1s located et the center of the front panel of the re-
celver. Six sceles, reading directly in frequency, are provided for the =ix frequency
ranges &8 listed in Par. 1-1-2. The disl drive 1s so arranged that the frequency to

which the receiver tumes decreases with clockwlise rotapion of the tuniug knob. The
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accufacy of the dlal calibration can be relied upon to approximately plus or minus 1%.
In addition .to the direct reading <frequency scales, a numerical or logglng diel is
provided. This dial has a circular scale with 100 divisions; it revolves approxi-
mately 5-1/2 times when covering any one frequency renge end is thus direct reading to

sbout .2 of 1%.

371—2 The knob which is used for tﬁning also serves as the BAND SELECTOR kncb, To
change from one rreqdenqy band to an adjacent band, pull the knob away from the front
panel until 1t has moved about 1/4 inch. This movement disengages the tuning mechan-
ism and engeges the band changlng mechanism. After the knob iIs pulled out one com-
plete turn will switcek in an edjacent frequency band. A ﬁositive detent indicates
when the switching operation is completed correetly. In addition, two markers appear
on the face of the diai, one at sach end of the frequsency scale corresponding to the
frequency band- that has been selected. After selection of the desired frequency band,
the knob must be pushed towerds the panel, back to its original position, thus Te-en-

gaging the turing mechenism,

3=1-3 The LIMITER control R=-30 is used to adjust the d.c. potentisl applied to the
elements of the 1limiter tube, one section of V-6. By this means, the limiter circult
1s provided with adjustable threshold level at which limiting action starts., Any au-
—dio volteges or péaks in excess of this threshold level are ﬁravanted from reaching
the eudio emplifier. With the limiter control set at O, the limiter oircuits will
pass all but the strongest nolse peaks; when the control 1s set at 10, the threshold
‘15 lowered to a point where audio signals will be distorted due to the suppression of

positive peaks. ) -

3-1-4 The POWER SUPPLY switch control knob N-4 has three positions. When in the
counterclockwise position, "OFF"™, the B supply circuits are opened-by means of awitch
Vé-b, the primery circuit of the power supply is opened by means of switch S-7 and the
heater clreuit of the recelver is opened by means of switch $-8, In the "B+ OFF" po-
sitlon the switches S-7 and S-8 are ¢losed completing the primary circuit of the power
unit and the heater clrcuit of the-receiver, sﬁitch S~6 remaining open. In the clock=-
wise position switch S-@Vis closed, completing the B supply circuilt for normal opere=-
tion of the recelver. The action of the POWER SUPPLY awitch 1s similar to thet des-
cribed abeve when the receiver 1is operated from batteries, both heater and Bl auppif

circuits being open when the switch is in ihe counterclockwise position, "QFF".
}—1—5 _The CONTROL SWITCH S-3, S-4 1s located ‘below the POWER SUPPLY switch. In the

-
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"AVC" position, the automatic velume control system 1is operative, both 8-3 and S5-4
‘being open. In the centrsl "MVC" position, S-4 is closed dissbling the automatic vol-
ume control system, switeh S-3 remalning open. In the "CWO™ position, switch S-3

closes turning on the c.w. oscillator with automatic volume control turned off.

3-1-6 The R.F. GAIN contrel R-3 is used to regulete the amplificétion of the R.F. and
I.F, amplifier tubes V-1, V-4 end V-5 by variation of cathode bias, Amplification in-

cresses as the control is, turned clockwlse towards 10 on the scale.

3-1-7 The A.F, GAIN control R-38 is a potentiometer providing adjustable attenuation
of audio signal trensfer from the output of the second detector-limiter V-6 to the au-
dic phase inverter V-9, Audio emplification increeses as the control is turned clock-

wise towards 10 on the 3cale.

3-1-8 The TONE control R-37 and S-5 is used to vary the frequency characteristic of
the audio amplifier. When the control I1a set at position merked "N", the full audio
frecuency range of the receiver is avellable; iIn the "H" positicn audic frequencies
below 100 cycles afe attenuated, switech 8-5 being open; as the control is turned
¢lockwlise toward the LOW position, sudio frequencies above 1,000 cycles are incress-

ingly attenuated.

3-1-9 The C,W, OSCILLATOR comtrol C-37 is used for verying the frequency of the c.w.
osclllator over a narrow range.' The ¢.w. oscillator is tuned to the intermediate fre-
quency et 0 on fhe C.W. OSCILLATOR ascale. Turning the control in either direetion
from 0 to 5 changes the frequency- of the c.w. cscillator epproximately 6 kc.

3-1-10 The crystal filter SELECTIVITY control switch S-1 provides gix degrees of I.F.
selectivity; one with crystael fllter off and five wlith erystal In. Typical selectlv-
ity curves are shown in DWG. NO. 2. Selectivity increeses as the control is turned
from "OFF" towards the number 5 position. In genersl, the switch positlons "OFF™, ™17

and "2" are recommended for phone reception. Position 5 provides full =single signal

operation.

3-1-11 The crystal filter PHASING control C-16 1s used to reject or attenuate & narrow
band of frequencies within the band passed by the I.F. amplifier. The rejeétion char-
acteristic can only be used, however, when the SELECTIVITY control is in other then
the "OFF" position, i.e., when the crystal Y-1 is in use. Under these conditions, an
undesired signal which 1s interfering with & properly tuned desired signal aend ceusing
a heterodyne or inverted speech can be eliminated by éareful adjustment of the PHASING
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control. Unstable interfering signals or those having apprecieble frequency modula-
tion cannot be eliminsted since the rejection characteristic hés high selectivity.
The rejecting ability of the phasing circuit improves aé the SELECTIVITY control 1s
advenced towards positiom 5. The rejecting asbility of the phasing circuit is minimum
when the interfering signel is close 1in frequenoy to the deslired signel, The PHASING
,control 1s normally set at O when the crystal filter is mot in use, i.e., with SELECT-

IVITY control "OFF™,
3-2 Phone or M.C.W. Reception

" 3-2-1 After the equipment is properly installed, in accordance with Section 2, 1t is
placed in operation by turning the POWER SUPPLY switch to "B+ ON". The LIMITER con-
trol should be set at 0. The CONTROL SWITCH should be set at "AVC™., The PHASING kmob
should be set -at Q; the SELECTIVITY at "OFF"; the TONE control should be set to give
the desired audio cheracteristic; the R.F. GAIN control should be eadvanced to some
point Dbetween 8 and 10, depending upon receiving conditions; the A.F. GAIN contzol
'shoqld be set at the point providing the desired audio volume. The recelver is now
adjusted for the réception of phone signals and will tune to the frequency indicated
by the MAIN TUNING dial, The C.W: 08C. knob has no influence on recelver performance.

3-2-2 With 'the CONTROL SWITCH set im +the "AVC™ position, 83 recommended, the R,F.
GAIN knob should be advanced as far es receiving c¢onditions permit, or until back-
ground noise becomes obﬁéctionably'loud. Audio output should be adjusted eﬁtirely by
means of the A.F, GAIN knob. The operator must remember thet automatic volume con-

trol action will be restricted unless the R.F. GAIN knob is fully advenced.

3-2-3 The CONTROL SWITCH may be set at "MVC", in which cese the operator must be
careful not to advence the R.F. GAIN knob to a point where I.F. or aﬁdiﬁ amplifier
overload occurs. Such overload is indicated by distortion. In general, the A,F, GAIN
control may be set about halfway on, i.e., at 5, and the audio output adjﬁsted by
means of the R.F. GAIN comtrol. o e - '

3=2~«, If a signsl 1s week and partially obscured by background noise and statle, best
signal-to-noise ratio will be obfained by turning the TONE control towards the "LOW™
pogition. The most éffective setting must be detgrmined by trial as too much attenua-
tion of high audio frequencies will Impair the intelligibility of speech,

3-2-5 When a signal is sccompanied by static peaks or noise pulses of high intensity
and short duretion, the best signal-to-moise ratic will be obtained by advencing the
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LIMITER control towards 10. The best setting must be determined by trial as too much
limiter s&action will impair audio quality. If statlc peaks and noise pulses are ex-
tremely strong or if they are of fairly long duration, the effectiveness of the limi-
ter will be Dbest with the CONTROL SWITCH in the "MVC™ poasition. Imn such cases both
R.F. GAIN and LIMITER controls -must be carefully adjusted for optimum signal-to-

noise ratio.

3-2-6 The selectivity of the receiver is inecreased when the orystal filter 1s switch=
ed into the circuit, i.e., the SELECTIVITY control at some position other than "OFF".
The normal setting of the SELECTIVITY control in phone reception is at one of the po-
sitions affording broad selectivity. Positicons 1 or 2 are recommended. Selectivity
may be progressively increased by turning the SELECTIVITY control to positions 3, 4
and 5 although advancing the control too far will increese selectivity to & degree

where phone gignals become unintelligible.

3-2-7 The PHASING control is used to eliminste or attenuate heterodynes. The normel
getting of the PHASING control 1n phone reception is at O on the scale. If, after a
8ignal has been tuned 1n, an interfering signal causes a heterodyne or whistle, the
PHASING control should be mdjusted until the interference is reduced to a minimum.
The setting of the PHASING control which provides maximum attenuation of the heter-
odyne will depend upon the plitch of the heterodyne whistle. II the beat note lg above
1,000 cycles, the optimum PHASING control setting wlll be near Q; if the beat note is
300 or 400 cycles, the optimum PHASING control setting will be near one end of the
scale or the other, depending upon whether the interfering signel has a higher or low-

er frequency then the desired signal.

3-2-8 It is recommended that the TONE control be set in the "HIGH™ position when us-
ing the crystal filter in phone reception. The vresulting attenuation of low audio

frequenclies tends to compensate for side-band cutting mction of the crystal filter.
3-3 C.W. Reception

3-3-1 The initial adjustment of the receiver for c¢,w. recepticn is as desc¢ribed .in
Section 3-2, except that the CONTRCOL SWLITCH must be in the "CWO" position. The ¢.w.

08C. control should be set at mid-scale.

3-3-2 The sensitivity of the recelver should be adjusted by means of the R.F. GAIN
control, care belng taken not to advence the control to the point where strong signals

will ceuse I.F. or audio amplifier overlosad, as indicated by excessive, thumping.
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3-3-3 The sction of thée TONE and LIMITER controls will be gimilar +to that deseribed
under Section 3-2. When receiving c.w. signals, 1t will be possible +to advance poth
TONE and LIMITER controls considerably farther <than is possiole in phone reception,

since audio distortion 1s relatively unimportent.

3-3-, Turning the C.W. 0SC, control will change the charscteristic pitech of the re-
celver background ncise. The pitch will become higher as the beat frequency osclilla-
tor is detuned from +the I.F. emplifier. With the C.W. 0SC. control set at 2 or 3 (on
elther side of 0), the charscteristic pitch of the receiver background noise will e
in the neighborbood of 2,000 eycles. Under these conditions, the audio beat mnote of
any ¢.w. signal will show & broad peak at approximately 2,000 cycles. This peak will
appear ol "one side of the carrier™ only and the other side, where the audlo beat note
1s around 2,000 cycles, will be considerably weaker. This chafacteristic, known as

"semi-single signael™, is helpful in receiving week signels through interference.

3-3-5 Az steted 1in Section_3-2, the selectivity of the recelver may be adjusted by
meanag of the c¢rystal filter, the action of the SELECTIVITY end PHASING controls I1rn
C.W. recepiion being similer to that described. It is possible, however, to utilize
the full range of crystal filter selectivity in C.W. receptlon. Maximum selectivity
ia obtained with the SELECTIVITY control set at 5. With +thls setting the single-sig-
nal effect, ocutlined above, becames very pronounced; imn other words, thé audio beat
note is very sharply peeked at a definiﬁe audio frequency yhich is determined by thp
setting -of the C.W. OSC. conirol. The operater may have dirriculty‘in finding the
audib peak when first aﬁtampting to use the crystal filter. After a signél has been
accurately tuned to glve peak response, tﬁe'R.F. GAIN control may need +to be retarded
in order to prevent I.F. or audio overloading. With the receiver <tuned to "crystal
peek", an interfering signal may be attenuated by propér setting of the PHASING knob

since this control does not epprecisbly affect the desired signal.

3-4 Measurement of Signal Strength»

3-4~1 To meke a measurement of signal strength by means of the S—mater,-the E.F.'GAIN
control must be advanced to 10, and the CONTROL SﬁITCH sset at.the MAVC" position. The
crystal filter should be turned "OFF" by mesns of the SELECTIVITY control; the PHASING
knob set at 0. The TONE, LIMITER and A.F. GAIN controls do not affect the meter read-

ing.
3-4-2 With no R.F. ipput to the receiver, or with the antenna disconnected, the S-
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meter should read 0, plus or minus 1 S-unit. If it does not, the S-meter circult re-

quires adjustment. See Par. 4-6-1.

3-4-3 Measurement of the signal strength of c.w, signals cannot be made with the beat

rrequency oscillator in operetlon.

SECTION 4. ALIGNMENT
- * 4=1 Genersl

4-1-1 The SENSITIVITY vsa. FREQUENCY curves of DWG. NO. 4 indicate the overall sensi-
tivity of the aversge NC-2-40 Radio Receiver. These curves, together with the MAXIMUM
NOISE LEVEL ourves of DWG. NO. 3, provide deta for definitely checking thé Radio Re-
celver to determine if repairs or resligonment are necessarj, since the majoriﬁy of
clrcult element fallures, or any misaligmment, will reduce both semsitivity end maxi-
mum nolise level of the Equipment. The data referred to ebove will, therefors, also

serve to show the efficacy of repalrs or realigmment.

4=1-2 The SELECTIVITY, IMAGE, ATTENUATION, FIDELITY and AVC characterlstics of IWG.
NOS. 2, 5, 6 and 7 are necessary where a particuler performence check is desired, but
are of secondary importence in most c¢ases, since an Equipment havihg normal SENSITI-
VITY and MAXIMUM NOISE chaerecteristics will, ir all provability, be nbrmal in all

other respects.

.4-1-3 Before prodeeding with the aligmment of any c¢ircult of the Radio Recelver, the
Equipment must be set up as specified fin Section 2 "Instailation®, except that the
antenns lead-in or transmission line must be disconnected. An output meter having the
proper impedsnce should be connected to the phone output jack J-6. Ian this case, the
speaker may remaln connected to terminals'E—3 or B-,. Alternatively, sn output meter
having the proper impedsnce may be connected to either of the speakér cutput terminals
with the speaker disconnectad. The~R.F. GAIN control should be fully advanced and the
POWER SUPPLY switch 1in the "B+ ON" position. The band selector kmob must be set to
connect one of the radic freguency bands; either the bend upon which fealignment is
desired, or the Dband Speciriéd in sny of the. data in Sections 5 end 6. The TONE con-
trol should be set at "N" and the LIMITER at O. .

4-1-4 The complete alignment of the Radio Receiver may be divided into four ateps:
(1) Intermediate Frequency Amplifier Alignment.

(2) "H,F. Oscillator Alignment
- (3) First Detactor and R.F. Amplirier Alignment
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{4} Trecking of H.F, Oscillator, First Detector
snd R.F. Anmplifier c¢lrcults,

The circuits MUST be 'checked 1n the above order when complete allgnment ls necessary.
4-2 I.F. Amplifier Alignment

4-2-1 The lntermediate frequency of the NC-2-40 Receiver is 455 kiloecycles, plus or
minus 2 kilocycles. The exact frequency 1s determined by the quartz crystal resonator

CY-1,

L-2-2 Tuning capacltors are provided on the ¢rystal Tfllter and on wesch I.F. trans-
former. These capacitors are designated by symbol numbers C-13, C-21, C€-22, 0-25,
€-27, C-31 and C-33 on PHOTO NOS, 4 and 6.

4~2~3 The high output lead of an s&sccuretely callbrated signal generetor should be
connected to the grid terminal of the flrst detector tube V-2 and the grounded lead to
any convenient point on the chassis. The flexible lead need not be disconnected from
the grid of the tube. Connection 1s made directly from the output Jack of the signal
generator, the dummy sntenna belng omitted. The CONTROL SWITCH of the receiver should
be in the "CWO" bosition and the modulation of the signal generator turned off to pro-
vide a steady c.w. test signal. The PHASING control of the receiver should be set at
0 and the SELECTIVITY control at 5. The A.F. GAIN control should be fuliy advanced to
10.

L=2-4 AdJust the output attenuator of the signal generator to provide a signal of
approximately 100 microvolts and vary the tuning control of the signal gemerator siow—
ly between tke frequencies of 453 and 457 kilocyecles. At some frequency between these
iimits the I.F. amplifier of the receiver will show a very sharply peeked response, as
indicated on the output meter. The odtput attenuator of the signal generator should
be retarded after the signal generator has been tuned to the I.F¥, pesk in order to
avoid I.¥F. or audio overload; the C.W. O9SC. control must be set to provide an audio

beat note in the middle of the audio range (between 400 and 1,000 cycles).

4-2-5 The I.F. tuning capacitors ¢-13, CG-25, C-27, C=31 and C-33 should each be care- -
fully adjusted to give a maximum reading on the output meter., The order in which the
adjustments are made is not important., While making I.F. amplifier adjustments, it
will be necessary to retard the attenuator of the signal generator 1f the readjustment

increases I.F. amplifier gain to the polnt where overload occurs.
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L-2-6 The crystal fllter SELECTIVITY knoo should then be set at 1 and the signal gen-
erator detuned between 3 and 4 kilocycles either side of the crystal freguency. Capsa-
citor 0-22 should be tuned for maximum output meter reading. After this adjustment is
made, the SELECTIVITY knob should be set at "OFF" and the slgnal generator retuned to
2xact crystal frequency, Compensator capacitor C-21 should then be adjusted for maxi-

mum reading on the output meter,

4-2-7 The performance of the I.F. amplifier and audio circuits mey be checked against
the stage gain data in Section 5.3 after alignment has been completad. Selectivity

may be checked against the curves of DWG. NO. 2.

4=-2-8 After alignmment of the I.F. amplifier has been completed, the C.W. 0SC. econtrol
should be set at 0 at which setting the c.w. oscillator should be at zero beat with
the test signal. If zero beat does hot occur at 0, readjust ocapacitor C-36 of trans=-

former T-3 as shown in PHOTO NO., 4.

4-2-9 The guartz erystal resonator Y-1 may be checﬁad at the conclusion of LI.F, am-
plifier alignment as follows: The SELECTIVITY control should be set at 5 and the sig-
nal generator tuned to the erystal frequency. The output. meter reading shouldbe
noted. When the SELECTIVITY knot is turned to "OFF", the meter reading should de-
crease 1 to 2 db. provided the PHASING knob 1is at 0. An Increase In meter reading
can, in most c¢ases, be traced to an improper adjustment ih the I.F. amplifier, since
the erystal ;esenator is mounted in a sealed holder, and it is rather wunlikely that

trouble will be had from that source.

4-3 H.F. Oscillator Alignment

4=3-1 If, after I.F. alignment is completed, test results compared with the perform-
ance data, drawings, etec., indicate that alignment of any high frequency circuit is

necegsary, the procedure 1s as outlined in the followlng paragraphs.,

4-3-2 The ocoll group waicha is plugged into the circuilt at any time is the one direct-
ly.underneath the three-gang tuning capaciter at the center of the chassis. The colil
nearest the front of the receiver is im the high frequency cscillator circuit, the
middle coil is in the Pirst detsctor ¢ireult, and the coil nearest the anténna—sround
binding post strip E-l1 is in the R.F. amplifier circuit. See PHOTO NO, 5.

4~-3-3 Bet the tﬁning dial near the high fregquency end of the range and check the dial

reading by means of an accurate signal generator or a signal of known frequency. Re-
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adjustment should be made if the disl reading is in error by more than plus or minus 1

per cent.

L=3~4 Errors in frequency celibration at the high freguency end of the dial scale arse
corrected by adjustment of the H.F. oscillator trimmer capacltor C-7 of the band in
question, A4 screw drive£ heving a4 metal shaft may be used to make the adjustment, but
the shaft should not touch eny part of the aluminum coil cetacomb. If the dial read-
ing of the receiver is too high, the capacity of the H.F. osclllator trimmer must be

decreased to meke correction. Conversely, low dial readings are corrected by lncreas-

ing the capacity of the H.F. oscillator trimmer capacitor C-7.

4=3-5 It 1s imperative that the high frequency oscillator circuits operate at a high-
er frequency than that of the R.F. amplifier circuits, This can be checked by tuning
in the image signel, which should appear at a dial reading approximately 910 killocy-
c¢les Dbelow that of the real signal. The image signal should be considerably weeksr
{see DWG. NO. 5) if the R.F. emplifier is correctly aligned and a stronger test signal
may be required hefore the Image can bhe found. If the Image does not sappear at the
lower frequency dial setting, the H.F. oseillator cirouit is incorrectly adjusted and
the capacity of the H.F. oscillator trimmer capacitor in question must be decreased

untll the real signal and Imege signal appear at the proper points on the dial,

4~4 First Detector and R.F. Amplifier Alignment

L~4-1 With the test signal from the signal generator adjusted to provide a modulated
gignel near the high freguency limit of the band to be checked, tune <the receiver to
give maximum output, as indicated by the output meter. The first detector =and R.F.
trimmer capacitors C-1 and C-5 of the band in question may now be adjusted to glve
maximum output meter readings. On the higheat frequency bands, adjustment of the
rirst detector end R,F. trimmers may change the calibration of the high frequency os-
elllator, necessiiating readjustment of the tuning disl to keep the receiver in tune
wita the test signel. If trimmers C-1 and C-5 should reguire oonsiderable realign-
~ment, 1t may be necessary to readjust the high frequency oséillator trimmer C-7 in

order to meintain correct c¢alibration.

L-4-2 A very simple and quick method of first detector and R.F. trimmer allgument mey
be used if a signal generastor is not available. This method consists of setting trime-
mers C-1 and C-5 at the adjustment which provides maximum circuit or background noise,

It will be found thet trimmer settings under this method are sufficiently sharp to
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provide good alignment, although the adjustment must be made with care to avoid elign-

ment to the image frequency.
4-5 Tracking of High Frequency Circuits

4L=5-1 After the H.F. oscillator and R.F, amplifier trimmers have been checked in ac-

cordance with Sections 4-3 and 4=4, near the high frequency limit of the bend under
test, the receiver should be tuned to a frequency near the low frequency end of the
band. Trecking and calibration at any point up to the low frequency limit may De
checked by adjusting the signal generator to the proper frequency and testing the set-
tings of high frequency ecircult trimmers. After such & +test, sll trimmers checked
sh;uld be reset at the high frequency end of the band. A simpler and quicker tracking
check may be made by bending the outside rotor plates of each section of the main tun-
ing capacitor in turn so that the meximum capaclity of each circuit may be increased or
decreased by a sm&il amount. The rotor plates must not be bent so much that they will
not return to their original positions when pressure 13 removed. Any change in capac-

ity in any sectioen of this capacitor should deorease the sensitivity of the receiver.

4L-5-2 Variable series padding capacitors (C-84) are used to obtaim correct calibra-
tlon at the low frequency ends of the E and F ranges, If the dial reading is too low,

the capacity of C-8A should be inereased, end vice versa,

4-5-3 In order to determine if one or more sections of the main tuning capascitor are
the cause of any mistracking present, it 1s necessary to make the check described in
Par. 4-5-1 on two or more dlfferent bands. If the seme tracking error appears on all
bends, the main tuning capacitor is definitely at fault. The error shouid be correct-

ed by permanently bending the rotor or stator plates to provide the proper capacity.

4=5-4 IT the tracking error mppears only in the H.F. oscillator, first detector or
R.,F., emplifier stage and on only one band, the inductance of the tuned circuit of that
stage 1s incorrect. If the tracking check of Par. i4-5-1 shows that more c¢epacity is
needed for correct alignment, the inductance in question is too low, and vice versa.
After any adjustment of inductence, the associated trimmer capacitor must be readjust-
ed at the higk frequency end of the bend, as explained under Par. 4-3-4 or 4-4-1.

Tracklng should then be checked again at the low frequency end of the band.
L=-6 S-Meter Adjustment

L~6-1 The S-meter baelancing reaistor R-25 is used to obtain zero meter reading in the

-14—



absence of signal input to the receiver. The adjustment is as follows: set the R.F.
GAIN at 10, CONTROL SWITCH at "MVC"®, and disconnesct the antenna leads; adjust R-25 un-

til the S-meter M-1 reads zero.

SECTION 5. SERVICE AND TEST DATA
5-1 General

5-1-1 Even though all component parts of the rsceiver have an ample factor of safety,
failure may occur in Sertain’individual cases. Of these fazilures, the most common
will probably be due to some defect in one of the tubes. Measurement of voltages in
accordance with the date of Par. 5-2-2, will show which tube is pad. If the failure
is a shorﬁ_in elther the plate or screen circuits, the filter resistors associated
with +the eircuit in gquestion should be checked for possible burnout. Similarly,
should any .Dby-pass capacitor fail, any filter or voltaege divider resiators which are
connected in series with 1t should be checked for any chaﬁga in resistance which may

‘result from the overload.

5-1-2 Other possible failures, such as open circuits caused by pcor connections, can
likewise be located by voltege teats in accordence with the tabulation of Par. 5-2-2.
Open by-pass capacltors are apt to cause either a loss of semsitivity, or oscillation
in some portion of the c¢ircuit. In such cases, the fault can be easily Iloccated by
temporarily connactingAa good capacitor-in parallel with each unit that is under sus-

picion.

5-1-3 Intermittent or noisy operation of the receiver is usuelly caused by a poor
connection in either the wiring or in one of the tubes, Such a fault is often rather
difficult to find, but can usually be located by lightly tapping each circuit element

or'compohant with a plece of insulating meterial.
5-2 Tube Socket Voltages

5-2-1 The TUBE SQ0CKET VOLTLGES ﬁable 5-2-2 must not Dbe considered as a list . of the
actual operating voltages in the various circults of the Radlo Receiver. The resis-
tance of the measuring instruments; together with capacitive and resistive loading ef-
fects, will dlsturd many of the circuits to such an extent that they Decome inopera-

tive, thus altering normal voltage and current distribution.



5-2-2 TUBE SOCKET VOLTAGES

TUBE SOCKET  VOLTACE TUBE SOCKET  VOLTAGE
TERMINAL PIN NO. DC VOLPS REF. TERMINAL PIN NO. DC VOLTS REF.
V-1 Grid 4 a - V-6 Cathode 4 o E
V-1 Cathode 5 3 A V-6 Plate 3 0 E
V-1 Cathode 5 27 AD V-7 Grid VA C
V-1 Secreen 6 75 B V-7 Cathode 5 0 G
V-1 Plate 8 225 B V-7 Sereen 6 1z AG
V-2 .Grid Cap 0. V-7 Plate 8 25 A G
V-2 Cathode 8 1 A V-8 Grid A -32 AT
V-2 Scresn A 65 - B V-8 Cathode 5 =50 BF
V-2 Plate 3 220 B . V-8 BScreen 6 0 F
V-3 ¢rid 5 ¢ V-8 Plate 8 0 ¥
V-3 Cathode 8 Q ) V=9 Grids Cap, 5 0
V-3 Plate 3 70 B V-9 Cathode 4,8 4 A
V-, Grid Cap = @ V-9 Plates 3,6 115 B
V-, Cathode 8 . 3 A V-10 Gria 5 -24 A
V-, Cathode 8 - 27 4D V-lO—Cathode : 8 -44 A
V-4 Screen 4 75 3 V-10 Screen 4 225 Bi
V-4, Plate 3 215 -B °  V-10 Plate 3 215 B
V-5 Grid 4 o .. ¥-11 Grid 5 -2 A
V-5 GCathode 5 A A V-11 Cathode 8 -4, A
V=5 Cathode 5 27 A D V=11 Screen A 225 B
V-5 Secreen 6 80 B V=11 Plate 3 215 B
V-5 Plate I 220 B V-12 Grid 5 0
V-6 crid 5 0 ¥-12 Cathode 8 7 A
V-6. Cathode 8 7 A V-12 Plate 3 220 B
V-6 Plete 6 - 220, B B+ Commen 225 B
V-6 Grid Cap -5 A B~ Common --60 B
V-6 Cathode L o -7 -8 A

All measurements made with equipment connected f£or normel operation. 4.0, supply

voltage in accordance with Par. 2-1-2.

Voltuge measurements made with a D.C. Voltmeter (Weston Model 489} 1,000 ohms per
volt, between terminsl and chassis. Due to normal tolerances in ecircuit components
and tubes, the readings as listed are subject to a variation of plus or minus 15%.

Unless otherwise specified control settings are as follows: R.F. GAIN at 9, A.F. GAIN
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at 10, LIMITER at O, CONTROL SWITCH at MVC, TONE control at N, BAND SELECTOR on 490 to

1,000 Kc. range, TUNING disl at 1,000 Ke.

REFERENCES
A - 0-50 Volt scale.
- 0-250 Volt scale.
- Accurate measurement cannot be made.
- R.F. GAIN at O,
LIMITER at 10.
- CONTROL SWITCH at aVC.

Q = & 9 a w
|

= CONTROL SWITCH at CWwO.
5-3 Stage Gain Measurements

5-3-1 The sensitivity measurements listed below are useful in localizing the failure
in e particular stage of the recelver or in determining the necessity for I.F. smpli-
fier reeilgnment. The receiver 1s set up 1in accordance with Par. 4-1-3. A signal
generator is set up with the high output lead connected directly to the grid of the
" tube specified in the list under Par. 5-3-2. No dummy antenne is used. The test slg-
nal is 455 plus or minus 2 ke. {depending upon exact crystal frequency) modulated 30%
400 eyeles, Set the various controls as follows: R.F. GAIN at 10, A.FL GAIN at 10,
CONTROL SWITCH at "MVC™, LIMITER at 0, TONE at "N", SELECTIVITY at "CFF", PHASING at
0, TUNING diel and BAND SELECTCR at 1,000 kec.

)

5-3-2 With 30 milliwett output at the phone jack J-6 or phone terminals E-2, or with
1 watt output et either of the speaker terminels E-3, E-4, the test signal should be

a3 ligted below.

TERMINAL ) TEST SIGNAL

V-2 Grid 20 % 10 Microvolts
V-4 Grid 350 100 Microvolts
V-5 Gria 45,000 = 15,000 Microvolts
V-6 Grid Over 1 Volt
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SYMBOL
NOUMBER

C-a
C-b
C-o
C-1
C-1e°
c-2
€-3
C-4
c-5
c-6
c-7
C-7a*
c-8
C-8af
c-9
C-10
C-11
C-12
C-13
- C-14
c-15
Cc-156
c-17 -

c-18
C-19

FUNCTION

Dial Window
Dial Pointer
Trim Strip

R.F, Amp. Tuning
First Det. Tuning
H.F., Osc. Tuning
R.F. Amp. Trimmer
R.F., Amp, Padder

V-1 Grid Filter

V-1 Cathode By-pass
V-1 Screen By-pass

First Det. Trimmer

. V-1 3+ By-pass

H.F. Osc. Trimmer

H,F. Ose¢. Temp. Comp.
H.F. 0Osc. :
ﬁ.F, 0sc.

Padder
Padder
V-2 Cathods By-pass
V-2 Screen By-pass
V-2 B+ By-pass

V-3 Grid

CF-1 Input Tuning
CF-1 Input Bridge
CF-1 Input Bridge
CF-1 Phasing Contreol
CF-1 Coupling

CF-1 Selectivity Contreol
CF-1 Selectivity Control

6.1

SECTION 6, P4RTS LIST

Recelvar-and Power Supply
DESCRIPTION
STRUCTURAL PARTS

Isinglass
Metal Peointer
Chromium Plated, 17 1/2"

CAPACITORS

Variable Air: 225 mmf.
Same &s C-a
Same as C-a
Variable Alr: GSee Note 1
»0009 mrd., 500 VDCW
.005 mfd., 300 VDCW
mfd., 400 VDCW

mfd., 400 VDCW

Mica:
Mica:
Paper: .l
Paper: .l
Variable Air: See Note 1
Paper: .1 mrd,, 600 VDCW
Variable Air: See Note 1
Ceramic: 6 mmf., 500 VDCW
Mica: Ses Note 1
Variable Air: See ﬁote 1
Paper: .l mfd., 400 VDCW:
Paper: .1 mfd., 400 VDCW
Paper: .l mfd., 600 VDCW
Ceramic:
Variable Air: 6 to &5 mmf.
Ceramic: 47 mmf., 500 VDCW
Ceramic: " 62 mmf,, 500 VDCW
Variable Air: 5 and 5 mmf,

Inter-Sectional Coupling
{Part of S-1)

Cersmic: 5 mmf., 500 VDCW
Ceramic: 10 mmf., 500 VDCW

18-

)
)
gGanged
|

.0001 mfd., 500 VDCW

- T R N

MFR.

Z > kW

MFR,
TIPE NO.

MDW-240
MIP-240
CTS-240

NPW-240

None

1468

1,67

None

None

N-6801

Nonse

810

UX-10

813

NATTONAL
DWG. NC.

C543-1
SA3203
F194-1

SA:1031

D774~2

D775-16
D827-11
Dg27-11

Dg27-13

Fgl2-2

D827-11
D8R7-1}
Dga7-13
D825C~304
SA:1841 .
J695-1
J695-3
SA: 3655

D825D-401
D825D-426



SYM30L
NUMBER FUNCTION

C-20 CF-1 Selectivity Comntrol
c-21 CF-1 Compensating

C-22 CF-1 OQutput Tuning

C-23 V-4 Grid Filter

G=24 V-4 Cathode By-pass

C-25 T-1 Primeary Tuning

Cc-26 V-4 B+ By-pess

C-27 T=1 Secondary Tuning
c-28 V-5 Grld Filter

C-29 V-5 Cathode By-pess

C-30 V-5 Sereen By-pass

C-31 T-2 Primary Tuning

C-32 V-5 B+ By-pass

C-33 T-2 Seccndary Tuning
C-34 V-6 Plate By-pass

C-35 V-7 Gria

C-36 T-3 Tuning

C-37 C.W. 0sc. Vernier

C-38 V-7 Screen By-pass N
C=3% V=7 to V=6 Coupling

C-40 V-6 to V-8 Coupling

C-41 V-8 Cathode By-pasas
C-42 B Minus to Chassis By—ﬁass
C-43 A.V.C, By-pass

C-4i4 V-8 Plate By-pass

C-LS V-6 Cathode By-pass

c-46 V-6 I.F., By-pass

C=47 Sec. Det. to Limiter Audio

Coupling

C-48 Limiter Output By-pass
C-49 Tone Control
6-50 V-6 to V-9 -Audio Coupling
C-51 Tone Control

MFR.

DESCRIPTION MFR. TYPE NQ,
CAPACITORS {CONT'D)
Ceramic: 10 mmf., 500 VDCW M
Varieble Mica: 3 to 30 mmf. A M30
Variable Alr: 6 to 85 mmf A None
Paper: .0l mfd., 600 VDCW L G
Paper: .l mfd., 400 VDCW L G
Varieble Alr: 6 to 85 mmf. A
Paper: .1 mfd., 600 VDCW L ¢
Variable Alr: 6 to 85 mmf. A
Paper: .01 mfd., 600 VDCW 'L G
Paper: -1 mfd., 400 VDCW L G
Paper: .l mfd., 400 VICW L G
Variable Air:s 6 to 85 mmf. A
Papers: .i mfd., 600 VDCW L G
Varieble Air: 6 to 85 mmf. L
Paper: .0l mfd., 600 VDCW L G
Mica: .00l mfd., 500 VDCW 8 1,60
Varieble Air: 6 to 85 mmf, A
Variable Air: 2 to 10 mmf. A MA-10
Paper: .1 mfd., 400 VDCW L G
Ceremic: 1.25 mmf. N K
Ceramic: 47 wmf., 500 VDCW
Paper: .1 mfd., 400 VDCW L G
Elec.: 8 mfd., 250 VDCW B BR-825
Paper: .1 mfd., 400 VICW L G
Paper: .1 mfd., 400 VDCW L G
Ceramic: ,00025 mfd., 500 VDCWM 810
Mica: .001 mfd., 500 VDCW B iw
Paper: 1 mfd., 200 VDCW L G
Ceramic: .00025 mfd., 500VICW M 810
Paper: .0l mfd., 600 VDCW L G
Paper: L0l mfd,, 600 VDCW L G

: iw

Mica: ,QO0l1 mfd,, 500 VDLW’ B-
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NATIONAI
DWG. NO.

D825D-4.
DB32-2
SA:1E841
D827-7
Dgza7-11
SA:1841
Dg27-13
SA:lSLl
D827-7

'D827-11

Dez27-11
SA:1841
D827-13
SA:18.1
Dgz27-7
J666-14
SA:14377
SA:893
DB27-11
F9lz-1
J695-1
D827-11
E338-2
Dgz27-11
DB27-11
DB25C=-3]
J666-14
5827-21

D8z5C=-31
D827-7
D827-7
J666-14



SYMBOL
NUMBER

c-52
C-53
C-54
C-55
C-56
c-57
C-58
C-59
c-60

E-1
E-2
E-2
E-4
E-5
E-6
‘3-7

I1-1
I-2

I-1
J-2
J-3

FUNCTION

V-9 Cathode By-pass
v-12 Cafhodg By-pass
V-9 Feedback Coupling
V-9 to V=10 Coupling
V-9 to V-11 Coupling
B+ Power Filter

B+ Power Filter

B+ Power Filter

B+ Power Filter

DESCBIPTION

CAPACITORS (CONT'D)

Elec: 10 mfd., 50 VDCW
Elec: 10 mfd., 50 VDCW
Paper: .1 mfd., 400 VDCW
Paper: .1 mfd., 600 VDCW
Paper: .1 mfd,, 600 VDCW
0il: 4 mfd., 600 VDCW
0il: 4 mfd., 600 VDCW
0il: 4 mrd., 600 VDCW
0il: 4 mfd., 600 VDCW

MISCELLANFOUS ELECTRICAL PARTS

Antenns Input

Headphone Qutput

Spesker Output (500 Ohm)

Speeker Output ( 8 Ohm)
R-50 and R-51 Shunt-
T, Output (125 Ohm)
T-/ Output (250 Ohm)
T-4 Optput (500 Chm)

Chassis Ground

A,C, Line

M-} Iliuminator Lamp
Diel Illuminator Lemp
Disel Tlluminetor Lamp

Recelver Power Input.
Power Supply Output
Dummy Socket

Insulated Terminal Panel
TEL Terminsl Panel

SPFER Terminal Panel

SPKR Terminal Panel

COMP. RES. Terminal Penel
Insulated Lug 3 Terminpal
Insulated Lug ( ’Assembly
Insuleted Lug‘;

Screw Terminel

FUSES
Glass Enclosed: 2 A,, 250 V

INDICATING DEVICES

Screw Baée 6-8 V., .15 A
Bayonet Bese 6-8 V., .15 4
ﬁayonet Base 6-8'V., .15 A
JACKS AND RECEPTACLES
Seven~-prong Flber Socket
Seven-prong Flber Socket

Seven-prong Fiber Socket

T =20=-

T W W o P oW

MFR.

MFR. TYPE NO.

O o g

FALGOQO03
FAL0003
G
G
G
VCl2474
VCi1247A
VC1247A
VC12L7A

WK
1720

1720

1720
1720
1531

HC-LUG

40
47
47

U-18 -
U-18
U-18

NATTONAL
DWG, NO.

E340-1
E340-1
D827-11
D827-13
D827-13
E333-9
E333-9
E333-9
E333-9

. BA:2)
| E265-9

E265-16
E265-14
E265-20
D947-8

E604-1

F135-4

F136-1
F136-6
F136-6

E322-1
_EJz2-1
E322-1



SYMBOL
NUMBER

-4
-5
J-6

N-1
N-2
§-3
N-4
N-5
N-6
N-7
N-8
N-9
N-10
N-11
N-12
N-13

-1
0-2
0-3

FUNCTION

Not used

F-1 Holder

Headphone Output

Power Supply Filter
Power Supply Fllter

Slgnal Strength

Main Calibration Dial
Auxilisry Logging Diel
Tuning and Band Change Knob-
Panel Control Knobs

DESCRIPTION

JACKS AND RECEPTACLES (CONT'D)

Extractor Post
Multi-Circuit Jack

A.F, REACTORS

17 H., 100 Ma,
17 H., 100 Ma,

METERS
0 to 1 Milliameter
DIALS AND KNOBS

Etched Scale

Etched Dial

Bakelite EKnob, 1/4" Shaft
Bakelite Knob with Pointer

Limiter Dial

Power Supply Diel

Control Diail

R.F.

Galn Dial

Phasing Dial

Selectivity Dial

A.F.

Gain Dial

Tone Disl
C.W. 0sc, Diel

Pinion Gear

‘Gear Reck

Catacomb Red

Ww-3 Connecto:

Etched, Germen-Silver

Etched,
Etﬁhed,
Etched,
Etched,
Etched,
Etched,
Etched,
Etched,

German-Silver
German-Silver
Germsn-Sllver
German-Sllver
German~-Silver
German-Silver
German-Silver

German-Silver

MECHANTCAL PARTS

12-Tooth Gear

9-Inch Gear Rack

7/16" Diem., 16-7/8" Length

PLUGS

' Two-Prong 660 W, 250 v.
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MFR.

I T T

.

MFR.
TYPE NO.

10754
B-114614-0

80
80

528

MDS=240

YDS-240

HRK-200
HRP-P
LCD-240
PSD=-240
CD-240
RFGD-240
PD-240
SD-2.40
AFGD-240
TD=-240
CWOD-240

CBP-200
CBR-200
ROD-100

Part of W-3

NATIONAL
DWG, NO,

E510-1
F183-1

SA:3927
SA: 3927

F193-1

c783-1

¢782-1

SA:1586
SA:2
Ci4d-1
CLhi-2
Cihi=3
IIVETR
CLLl—-8
CL44-9
Chbd=5
Chhd=6

CL4d-7

C166-1
€123-1
€903=-2



SYMBOL
NUMBER FUNCTION -

R~-1

R-3
R-4
R-5
R-6
R-7
R-8
R-9
R-10
R-11
R-12
R-13
R-1/
R-15
Rflé
R-17
R-18
R-19
R-20
R-21
R-22
R-23
R-24
R-25
R-25a
R-26
R-27
R-28
R-29
R-30
R-21
R-32

V-1 Cathode Bias
V=1 Grid Filter
R.F. Galn Control
R=3 Bleeder
V-2 Cathods Blsas
V-2 Sereen Dropping
V-2 Screen Bleeder
V-2 Plate Filter
V-3 Plate Filter
V-3 Grid
V-4 Grid Filter
V-, Cathode Blas
V-4 Plate Filter
V-7 Grid
V-7 Screen Bleedear
V-7 Sereen Dropping
V-7 B+ Fllter
¥-5 Grid Filter
V-5 Cathode Blas
B+ Voltege Divider
B+ Voltage Divider
V-5 Screen Bleeder
V-5 Sereen Dropping
M-1 Bridge
M-1 Zero Adjustment
M-1 Renge Adjustment
V-§ Plate Filter
V-6 (Det,) Load
V-6 I.F. Filter
V-6 (Lim,) Input
Nolse Limiter Control
V-6 (Lim.) Output
AV.C. Filter

DESCRIPTTON

RESISTOR;;'
470 Obm, 1/2 Wett
470,000 Ohm, 1/2 Watt
10,000 Ohm, W.W. Rheostat
47,000 Ohm, 1/2 Watt
220 Ohm, 1/2 Watt
47,000 Ohm, 1/2 Watt
100,000 Obm, 1/2 Watt
2,200 Ohm, 1/2 Watt
47,000 Ohm, 1 Watt
47,000 Ohm, 1/2 Watt
470,000 Ohm, 1/2 Watt
See Note 2
2,200 Ohm, 1/2 Watt
47,000 Ohm, 1/2 Watt
100,000 Ohm,l/2 Watt
100,000 Omm, 1/2 Watt
220,000 Ohm, 1/2 Watt
470,000 Ohm, i/2 Watt
See Note 2
18,000 Ohm, 2 Watt
18,000 Ohm, 2 Wett
100,000 Ohm, 1/2 Watt
68,000 Ohm, 1/2 Watt
1,600 ohﬁ; 1/2 Watt
1,000 Ohm, W.W, Pot.

'250/750 Chm, 1/2 Watt

2,200 Ohm, 1/2 Watt
22,000 Ohm, 1/2 Watt
4,700 Ohm, 1/2 Watt
47,000 Ohm, 1/2 Wett
10,000 '0bm, W.W. Rheostat
47,000 Ohm, 1/2 Wett

470,000 Ohm, 1/2 Watt

-22-
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MFR. TYPE NO.

MFR.

BT-1/2
BT-1/2
G-59
BT=1/2
BT-1/2
BT-1/2
BT-1/2
BT-1/2
BT-1
BT-1/2
BT-1/2
BT-1/2
BT-1/2
BT-1/2
BT-1/2
BT-1/2
BT-1/2
BT-1/2
BT-1/2
BT-2
BT-2
BT-1/2
BT-1/2
BT-1/2
MH-1000
BT-1/2
BT-1/2
BT-1/2
BT-1/2

BT-1/2

G-60
BT-1/2
ar-1/2

NATIONAL
DWG. NO.

J569-21
3569-57
F518-1

3569-45
J569=17
3569-45
3569-49
J569-29
I571-45
756945
1569-57

J569-29
J569-45
J569-49
7569-49
J569~-53 -
J569-57

J572-40
Jd572-40
F569-49
T569=47
J569-25
D831-2

J569-29
J569-41
J569-33
J569-45
D771-4

J569-45
J569-57



SYMBOL
NUMEER

R-33
R-34
R-35
R-36
R-37
R-38
R-39
R-40
R-41
R-42
R-43
R-44
R-45
R-46
R-47
R-.8
‘R-49
R-50
R-51 -
R-52
R-53

8-1
S-2
S-3
S-4
s-5
s-6
-7
S5-8
8-9

FUNCTTO

V-8 Grid

V-8 Cathode Blas

A V.C. Voltege Divider
V-8 Plate

Tone Control

A,F, Gain Control
V-12 Griad

V-9 to V-12 Coupling
V-12 Cathode Bias

V-9 Grid

V-9 Cathode Blas

V-9 Plate

V-9 Plate

V-9 Fesdback 6oupling
V-11 Gria

V-10 Grid

V-10 and V-11 Gathode Blas
Voltage Compensating
Voltage Compensating
Power Supply Bleedsr
Power Supply Bleeder

Selectivity Control
Meter "ON-OFE"

C.W. Osc. "ON-OFF"
AV.C.-M.V.C.

Tone Contrdl-

B+ "ON-QFF"

A,C. Power "ON-OFF" )
Heater “ON-OFF" )
T-6 Primary Selection

DESCRIPTION

RESISTORS (CONT'D)

L7Megohm, 1/2 Watt
2 Watt

270 Ohm,

1,500 Obm, 2 Watt

470,000
500,000
500,000
470,000
470,000
1,000
470,000
1,000
47,000
47,000
220,000
220,000
220,000

Ohm,
Obm,
Ohm,
Ohm,
Ohm,
Ohm,
Ohm,

.Ohm,

Ohm,
Ohm,
Ohm,
Ohm,
Ohm,

1/2 Watt

Comp. Pot.
Comp. Pot.

1/2 Watt
1/2 Watt
1/2 Watt
1/2 Watt

'1/2 Watt

1/2 Watt
1/2 Watt
1/2 watt
1/2 watt
1/2 Wett

220 Ohm, 2 Watt

1,000 Ohm, 2 Watt

1,000 Ohm, 2 Watt

47,000 Ohm, 2 Watt

47,000 Ohm, 2 Watt

SWITCHES

Dual-Sectlon, S-position

S.P.8.T.

{Part of R-3)
S.P.S.T. 1lA., 250 V. )

{

S.P.S.T., lA., 250 V.)

S'P'SIT.

(Part of R-37)

S.P.S.T. 1A., 250 V. %

D.P.3.T.

b.P.D.T.

l1A., 250 V. )

1A., 250 V

-23-

)

Ganged

Ganéed

MFR.

MFR., TYPE NO.

nokmom kmEo®EBR B B B R B 8 B (@ 8B B B & @B Do

BT-1/2
BW-2
BT-2
BT-1/2
2012076
10101635
BT-1/2
3T-1/2
BT-1/2
BT-1/2
3T-1/2
BT-1/2
BT-1/2
BT-1/2
BT-1/2
BT-1/2
3W-2
BT-2
BT-2
BT-2
BT-2

CFW-4393-AS

157087

1570NL

81027-4B

NATIONAL
WG, NO.

J569-69
J572-18
J572-27
J569-57
Fi92-1

D833=2

J569-57
7569-57
J569-25
J569-57
J569-25
J569-45
J569-45
J569-53
7569-53
J569-53
d572-17
J572=25
JI572-25
I572-45
I572~45

E195-3

E949-2

E948-2

F361-1



SYM30L
RUMJER

T-1
T-2
T-3
T-4
T-5
-6

V-2
V-3
V-4
V-5
v-6l
v-7
V-8
V-9
v-10
V=11
v-12
v-13

W-1
w=-2
W=3

X-5

FUNCTION

V-4 to V-5 Coupling

V-5 to V-6 Coupling

Beat 0sc, Tuning
Phone Qutput
Speaksr Output
Power Supply

R.¥, Amplifier

First Detector

H,F, Oscillaiof

First I.F. smplifier
Second I.F. Amplifier
Second Det. Limitar

Beat Osclllator
Automatiec Volume Control
Audio Phase Inverter

Speaker Audlo Output

Speaker Audio Output

Phone Audio Cutput

Power Recfifier

Power Input to Receiver
Not used

A.C. Power Input

Hounting-rﬁr V-1 . '
Mounting for V-2
Mqunting for V-3
Mounting for V-4

'Mounting for V-5

DESCRIPTION
TRANSFORMERS

455 Ko, I.F.

455 Ka, I.F.

455 K;. I.7F.

Audio, 7000/125-250-500 Ohms
Audio, 10,000/8-500 Ohms

MFR.

MFR, TYPE NO.

L

115/230 V, L0/60 Cycles, 150 W.A

VACUUM TUBES

R.F. Pentode
Tr;oﬁe—Haxode Converter
Triode

R.F. Pentode

R.F. Pentode

Dual Tricde

R.F, Pentéda

R.F. Pentods

Dual Triode

Beam Power

Beam Power

Triode

Full-Wave Rectifier

INTERCONNECTING CABLES

6-Wire Shielded & 7-Pr. Plugs

&', 2-Wire,#18 S.J.

SOCKETS
Ceramic, 8-Prong Octal
Ceramiec, 8-Prong Octal
Ceramic, 8-Pfong Octal
Ceramic, 8-Prong Octal
Geramic; é—Prong Octal

2=

KR R A R R R B R & B " " ®

R

S S

IFC-240
IFC-240
IFCO-240
NP-521,
NP-508
13629

68K7
éK8
635
6K7
68K7
6C8G
65J7
6517
6F8G
éve
6vé
6J5
80

None

None

CIR-8
CIR-8
CIR-8
CIR-8

CIR-8

NATIONAL
DWG. NO.

SA: 895
SA:898
5A:900
SA:928
SA:1034
SA:1030

E512-1".

SA:1363

SA:T1le2

- SA:71-2
- SA:T71-2

SA:71—2

;SA:?l—g



STMBOL MFR. NATIONAL
RUMBER FUNCTION DESCRIPTION MFR. TYPE NO. DWG. NO.

SOCKETS (CONT'D)

X-6 Mounting for V-6 Ceramic, 8-Prong Octal A CIR-& SA:71-2

x-7 Mounting for V-7 Ceramic, 8-Prong Octal A CIR-8 SA:71-2

X-8  Mounting for V-8 Ceremic, 8-Pronmg Octal L CIR-8 SA:71-2

x-9 Mounting for V-9 - Ceramlic, 8B-~-Prong Octal A CIR-8 SA:71-2

X-10 Mournting for V-10 - Fiber, 8-Prong Octal E 6714 E323-1

X-11 Mounting for V-1l - TFber, 8-Prong Octal E 6714 E323-1

X-12 Mounting for V-12 Ceramic, 8-Prong Octal A CIR-8 SA:71-2

X-13 Mounting for V-13 . Bekelite, 4L-Prong E X13-80 E319-10

X-1), Mounting for I-1 Miniature Sorew, Part of M-1

I-15 Mounting'?or I-2 Miniature Bayonet 0 85UL C455-1

X-16 Mounting for I-3 Minilature Bayonet ¢ 85UL CL55=2

CRYSTAL

Y-1  Crystal Resonator 455 Ke. Quartz & Holder A . CR-200 E979-1
FILTER UNIT

CF-1 Crystel Filter 455 Ko, ) A CF-200 SA:1158
R.F, INDUCTORS

RF-1 R.F. Amp. Transformer High Frequency Tuning Coil A +

RF-2  First Det, Tranaformer High Frequency Tuning Coil A +

RF-32 H.F. Osc, Transformer High Frequency Tuning Coil A +

Note 1. Capacito;;rating is different in eacﬁ céil range and i1s individually aedjusted as

oircult oconditions may require; a definite rating cannot be listed.

Note 2. Resistors R-12 end R-19 may have values between 300 and 5,000 obms since they ars

chosen to meet the circuit requirements of the particular fecaiver. The resistance values

ars determined after careful laboratory test end cennct be changed without impairing per-

formancs, .

* Used in NC-2-40 only.

+ Tdentified by range letter plus stage number, as - - Range A, R.T. Amplifier "A1™; Range
C, First Detector "C2"; Range ¥, H.F. Oscillator "F3"; etc.

% Used in Al_assemhiy only. .

# Used in E3 and P3 mssemblies only.

-25=
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6.2 List of Manufacturers

Naticnal Company, Ine.
Cornell-Tubliller Electric Corp.
Littelfuse Laboratories

General Electric Company

Cinch Mfg. Company

P.R. Mallory & Co., Yexley Division
Merion Elec. Instrument Company
International Reslstance Company
clarostat Mfg. Co., Inec. l
Arrow-Hart & Hegeman Company

RCA Manufacturing Compeny (Tubes)
Sprague Products Company

Géntral Radio Laboratories

Erie Resistor Corp.

Alden Products Company

Suprenant Elec. Ins. Company
Simplex Wire & Cable Company
Gavitt Mfg. Company

Asrovox Corp,

26~

Meiden, Massachusetts

South Plainfleld, New Jersey

Chicago, Iilinois

East Boston, Massachusetts
Chicago, Illiinols
Indianapolis, Indiana
Manchester, New Hampshire
Philadelphia, Pennsylvanis
Brooklyn, New York
Hartford, Connecticut
Herrison, New Jersey
North Adams, Massashusetts
Milwaukee, Wiscomsin

Erie, Pennsylvania
Brockton, Massacihusetts
Boston, Massachusetts
Cambridge, Massachusetts
Brookfield, Massacousetts

New Bedford, Massachusetts
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