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NATIONAL NC-400
COMMUNICATIONS RECEIVER

SPECIFICATIOMS

FRF.QI.JENI’.Z'I" RAMGE IMALE HI:'JE[.'I'IGH

nilﬂﬂ. I .55 1 1.1 mg er‘d 1 10 e [-ﬁr mﬂf.l-]_
Band 2 1.1 o 2.1 me Band 7 1o dh

Band 3 21 o 4.1 mc Band 3 &Y db

Band 4 41 1 7.0 mc Band 4 63 db

Band 5 &9 1o 12.2 mc Band 5 9% db

Band & 108 o 204 me Band & 90 db

Bamd 7 1986 o 5000 M Bard 7 80 dh

TYFE OF RECEFTION
AM, 558, and CW

SELECTIVITY (IF)

16 ke te 150 epcles wath ceystal filver,

Broad 16 ke
! IViTY
i Medium B ke
Approximately 1 uv for 10 db signal-noisc rabg Sharp 4 ke
Wery 3.5 ke b 150 oy using
FREQUENCY STABILITY Sharp | copstal fileer
Long term deift 002¢F after warmup $SH {.j; :: ::lr:utiit:‘:}
INPFLUT
o TUBE COMPLEMENT
Linple-snded ctavisl, 52 ahm
'n.:;:E antenna frommeer i et R¥ .l.r.|1|1|i|'|¢r
' 6BZ6  2nd RF amplifier
#RES Ist Mexer (439 key
AUDG OUTPUT SBEG 15t Muxes (1720 ke)
||'l'l["-.r|1.m'r 3.2 and G0 obms, 1 watt, 6BEq Znd Converter foscillator
¥ - GEET HIF oscillatog
destariion betd tham L0%¢
SBAS 158 1F lmpl:.-'ier
GHAG 2l IF al‘n:.!lifltr
MIWER REQUIREMENTS G A drad 1F Jm:'|||frr|
115230 volts 20 60 opcle, 138 warts GALS AM detector/ANL
: GEES Hieterodyne detecior
GALY Mlamual magse limiter
ACCESSORIES el BEC
L'l'ji-':'l Calibratgr l;r‘"“t:-”":l far 100 ko 12ATT [T I*F_--ﬁ-lﬂl_-it'l i-'l'ltl.ll.llfl
and 1 me, Panel swilch selection GAQS Aundio autpur
SHAC Filament current r-:'!:u].llnr
Diversity Modification Kir QR Voltage segulator
SUEGH  Rectifier
Mechanwal Filter Howsug {plug-in]
F|-|||.; in i.'r]-"-!-l['- (5% for Nixed channcl
HF sacillatar conteol WNOTE: Maching loud-speaker avarlable

Plug-in crystal for BFCY contiol

I
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INSTRUCTION MANUAL
for the

NATIONAL NC-400
COMMUNICATIONS RECEIVER

SECTIOM 1.

.1 GEMERAL

The Mational Radio Company Model NC-400 is a
duslsonvertion communications recerver with 18 tubes
'il'l-l.'rl:ﬂll'lg reciifier and voltage regulator [or the recep-
tion of CW, conventional AM, and single-sideband
!igni|‘-. The I'rﬂ.]ucm,l range mr 40 ke to Al mig 14
covered in seven bands, and an cxtreme IF selectivity
range from 16 ke ta 130 cycles is provided. The band
spread tuning scale s calibrated Tor the 80, 40, 20, 13
and 10 meter amatewr bands

The receiver s housed in 2 two-tone meta) cabdnce
of modern functional design.  All operating controls
end indicatars arc om the front panel, with test jacks
end terminals on the rear chassis panel,

Senuitivity 15 approximately 1 uv for a 10 db signal-
to-noise ratio, and sigral cirowits gre designed to obtain
1 constant stage giin when tuned through a band or
switched from one band to another,  Frequency stabality
is 0.002 percent long-term doft after warmup.  All
carly tuned circuis are designed 1o minimize cross
modulation and the generation of spunows frequencies
dus to overlpad sfiects.

DESCRIPTION

[.1.1 Ep-t{iﬂ Features
Single-Sideband Provisions. A perdagrid converier

i used a5 a heterodype detector with a separate beat
oscillator. The beat oscillator may be crystal-cantrolled
if desiced.  Sidehanad selection {on standard receivers)
H Pr'-ll':idfll by 14 tuned circuits in the second IF section
The center frequency is shifted by a pancl sclector
switch for recoption of one sidcband ar the siher

Fixed-Channel Operation. The HF oscillator is pro-
vided with Ffive crystal sockets which may he used fos
fixcd-chanmel operation of the receiver.  Crystal-von.
trolled channels are selecied by a froni-panel switch
In addition, the HF osaillator may be controlled [rom
an external master oscillator also selected by the Fromt-
pacel switch, A CALIBRATE-twne switch permits the
use of the S-meter Lo tune the receiver to ceystal o
external oscillator Drcquency in the absence ol a signal.

Di.'r'!‘!'!i!}' Provisions. A specnal ['.In'cr'.:r]. Modifics-
tion Kit is available, Tt provides external contral of
2l oscillators {HF oscillator. swecand CORvVersian ascal-
lator, and beat Trequency oscillatar),  With diversiy
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modifications, reas-panel selection at the receiver makes
passible the use of the rocciver gither as a Master o
cEver or as 2 slave pocciver Fed Trom external oscillator
sounies,  All NCA00 owillators are designed so that
neither auxiliary smpliffcrs nos speciad oirowils ace fe-
yuired for adequate mixer drive when the recoiver 1t
diversity-modified.  Required external excitation s ap-
proximately 0% valt (rms)

Betector output, AGC, and IF signal information ane
availshle at the rrur-panl.-[ connectars, ‘The 1E u-ul:put
leve] is 0.0 wglis,

Fhl.lEﬂil‘l Unigs, & j:-‘lu_!:-in L::r:-l.:.l czlibrator wmig s
available o l'l1'-|:|'||'.ll:||;" er}':ralacnnrmll::t marker frtqur:r.-
cies at 100 ke and 1 me intervals

The crystal filier in the receiver IF section i plugged
i amad may be removed For the substifution of a me
chaneeal filter housing which will accept three commer-
vidliype mechanscal filters. Panel control of Ffiller
:I.uicn:tiwllgr 13 I'rrr:ll.'adtl].

1.2 CIRCUIT DESCRIPTIOMN

The NC.400 has twa RF amplifice stzges with three
tuned circuits at the signal freguency. Dual mixers are
wsead for ohe fiesd conversion stage, one converfing (o
435 ke for single conversion on the Four lower bands,
the other to L2T0 ke for double conversion on the thise
highest bands. The second converter is cryseal con.
trolled and converts from 1,720 ke to 4%% ke, The
high-feequency oscillatoe circuit may be tuned menually
o may be orystal-conteelled for [ized.channel operition
of may be driven by an external oscillator

The first [F section has two funed cecuits at 1,720
ke. The second IF sechion usss three tubes and six
tamed circaits zr 45%% ke for 16 ke, 8 ke, and 4 ke band-
widths: 14 ftweped cicuits for 3% ke bandwadth anmd
single-sideband sclection and 10 funed corcusts plus a
crystal filter for bandwidihs to 130 oycles

Separate detector, none limiter and AGE crrcuits are
provided for opiimum reception of cither AM signals
or CW and 558 signali. A heterodyne detector with
& pentagrid converter is used for CW or 350 reception,
a separate beat owaillator stage providing optimum
stability and constant anjoction level, The bear oscil-
latar may be crystalcontrelled by the msoriion of
switable crpstal ke the socket provided.

A twoestage awsdio amplificr operates  headphones
of a speaker and provides a 32ohm unbalanced outpul
and 3 édkohm balanced gutput, The power supply
15 inh'grif with the recerver and includes both filament
and pl,‘il:: rrﬁul,,tl;inn for the HIF osaillator,

A functional block diagram of the NC-400 i3 shown
in Figure 1. It relates to the slescnipton of the major
feceiver seclions tn follow

.21 RF Amplifier

The two-stage BF amplificr with theee tuned circuits
i3 wsed on all bands. The four-section EURIRE Capacibor
has the general coverage and bandspread tuning sec-
tions on scparite frames,  Milvar platgs and high-
ﬂ.u:llil!'_r ceramic oonl Farms contribute to the ¢j;|:i.-pl.‘:inn||
frvr.-c_l.ul:nq' :J.I.I:u'lil::r of the MC-4o0, Trmmers, paﬂd:ﬁ
and other circuit capacitances are carefully selected for
zero temperature coelficient of rcqu--'t'-:l REgATive COm.
pensation.  AGC is applied to both KF amplificr stages
a5 well as to the three IF amplifier stages,

A band-switch section in the cathode ciccuits of the
RF amplifiers sclects the proper cathede resistor for
these stages o maintain & constant gan on all bands,
The manual RF (rain contrel 13 in the cathode cirout
of the second RF amplifier and two of the IF ampli-
fiers. The receiver frequency range of %40 ke to 31
me s covered it 7 bands: therefore, esch band covers
a freguency range of one odlave or loss, centnbuting
to copstant gain over the band and accurate tracking
of tened circuits,

1.2  Conversien

The first conversion stage is 4 dual mizer with two
tubes in parallel, A band.switch section selects the
appropriste mixer by opening the cathode circuit on
the otheér mexer. Mizer | operates on bands 1, 2, 3
and 4, for single conversion on these bands.  Excellent
image rejection is oblained with the theee tuned ciee
cuits in the RF amplifier, and dual conversion 15 not
required. The HF oscillator operates 453 ke above the
signal, and the mixer provides 1 43%-ke signal far the
sevond IF sechion.

Mixer Z operates on bands 3, 6 and 7. The HF oscil-
lator 15 1,720 ko abave the signal frequency, and the
mixer provides a L720Ee signal for the first IF scction,
A ciystal-controlled converter converts the 1,7200:ke
signal to 4%%kc for application to the common second
IF section,

The HF osalistor may be crystal-controlled for
fized-channel receiver operation when suitable crystals
are plagped inte the Ffrve sockets provided., Paocl
switches select channels and an S-meter tuning cirouit
s0 that the pecciver may be tened to channel frequency
in the absenoe of 2 signal. An external ouillstor may
ke sqibsiiputed for the HEF ascillatar, by u:.ing the con-
necior on the c¢hasiis reai ['-Iiln:'.
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123 1F Amplification

The 15t IF sechion wses fwo tuned cirduits at 1,720 ke,
It 15 not in cperation on the four lowest bands.

The 2nd IF section is essentially 2 dual IF channel.
Although both complete channels are not operated
samultancously, appropriate sections arg selected by the
IF sclector switch to provide the extrome selectivity
tange offered by the NC-400, The top channel consists
of 4 tened eircpits with a resuliant bandwidih of
3% ke fal & db) and 55 wsed for 55B reception. The
IF selector switch provides for selection of either side-
band by switching the center frequency ol the 14 ta ned
corcuits, Selected fixed capacitors are added or removed
From the muned gircuits to shift tuning from one side-
band to the other. The positions marked 5Bl and
SB2 indicate the sidebind sclected.

The VS8 (wery sharp) position of the IF selector
switch substitutes the orystal Glter of the bottom chan-
nel foe the lirst IF trznsformeér of the top channel.
Selectivity may be umcreased from 33 ke to 130 cycles
through the use of the five-posstion crystal SELECT
switch,

With the IF selector switch in  the S{sharp),
M{medium) or B{broad) positions, the baottom IF
channel is used with the crystal ciecuir by-passed. Six
tuned circuits provide bandwidths of 4 ke, 3 ke and
16ke. The tertiary windings on two of the IF trans.
farmers in this section are switched to provide this
selection.

AGC 1 applied 1o all thiee 1F stages. The first two
have a switch section in series with the cathode circuilt
to maintzin constant band-ro-band gain by appropriate
selection of cathods sesivbors. The manual RF Gain
gantrol is connected to the cathode circwits of the farst
two IFF stages as well 2s in the 2nd RF amplificr. Figere
2 thows the {requency response of the IF scction for
all positions of the IF sclector switch

124  Detection

Individual detector and noise-limiter circuils are pro-
vided for reception of AM, or CW and 58B signals.
The AM detector s a conventional diode circuit fol-
lowed by a2 diode automatic noise himiter, The first
position of the MODE switch provides AM detection
with the aulomatic noisc [imiter, the second position
removes the automatic noise limiter from the cirouat,
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i | I’
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\ |
ke RORE S Mo o ower A
- FREGUEMCY +

Figure 2. [F Selecrivity Curves

For thess MODE switch positions the audio amphifie:
section i3 coantcted to the AM detecvor load corowit
and the beat frequency oscillator and heterodyne detec-
tor circuits are by-passed. A section of the MODE
switch opens the cathode circuir of these stages when
receiving AM signals. AGC is supplied by the AM
detector circuit and is applied o both RFF stages and

the three IF stages.

In the 55B position of the MODE switch, the beat
{requency oscillator and beterodyne detector are used
and the audio amplificr section v connected to the
manual noise limiter stage followmg the helerodyne
detector, The AGC circuit from the AM detector is
still in operation but s modified for 558 reception as
described in Section [.2.5.

The last position of the MODE switch is for CW
reception. The circuit is the same as for 55B reception.
but the AGC circuit is grounded, Tone CW (MCW)
signals can be reccived throagh the usc of one of the
AM positions.
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1.2.5 AGC for 558 Reception

A uneque cirgeic provides fase attack and slow decay
of the AGC voltage for reception of 558 signals. The
diade detector for AM reception operates continuously
in all posttions of the MODE switch, and 2 small de
voltage is applied to the digde circoit providing a
smal! amount of delayed AGC. With the MODE switch
in the 358 positron, a silicon dwede 15 shunted acrass
the AGC filter resistor. The diode polarity is such as
b effectively shon the resistor durnng an 558 audio
peik, rapidly ncreasing the AGC voltage, A come
F;r:riwlr I.lrgc AGC filter CRPISITON i qui:l:l}l chjryd
at this time. The capacitor discharges slowly through
the filter resistor duc to the opposite palanty of the
diode. The resultant AGC voltage rises yuickly during
55B audio peaks and decreases slowly, preventing the
characteristic audvy thump and background nowse wieally
aspoitated with S3B reception.

126 BFO

A separate beat frequency oscillator provides optimum
stability and injection level, A conventional BFO
Frequency conteal allows pitch adjustment for recep
tion of CW and 558 signals. A crystal socket is pro-
vided for crystal control of the BIO, wsang a 453-ke
crystal,

L2.7  Audie Amplification

The audio amplifier hes two-stages and delivers 1
watt of audio power with less than [0 per cent distor-
tion. Two output transfoermer windings provide a
5.2-0hm wnbalanced, and a S0-ohm balanced output
connection. The input sudio amplifies is a dval triode,
with one sacrion uted at the S-meter :mi:llil"rr:'r- A tone
control allows suppression of high noise [requencics
An inpul Confection o the audio secrion is at the
#ccessory socket on the chassis rear panel. Figure 3
shows the [requency respanse of the awdio amplifier.

1.2.8  S-Meter

The Smeter gives the operator a teue andiation of
relative strength of incoming signals. The meter is calib.
rated in S anits from O to 9 and in decibels from 59 o
40 db aver 5-9. A potentiometer 15 provided on the chassis
to rero-set the meter,

1.3 ACCESSORIES

Crystal Calibratar (XCU 400). A seckal for the
CL‘}'!.I!.:J. Calibrataor wnit s Fr-;l-l.-::]{d on ke receiver
chassis. A panel switch sefects 100 ko or 1 mc marker
frequencies. Refer 1o Section I for nstallabion and
up:r.ti.ng IASE rucbions,

o,
i
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Figure 3. Audie RKeiponse

Fixed Channel Operation. Foe corystal  sockets,
permitting  coystal contral of the HF oscillator, are
provided on the receiver chassis. A panel swirch selects
the crystals for fixed.channel recerver operation, Crysal
frequencies are 455 ko above the channel frequency on
bands 1, 2, 3 and 4 and 1,720 kc above the signal for
bands 3, ¢ and 7. The HF osoliator may alo be con
trolled by an external master escillator sclected by a
pancl switch., An osclfator anput jack is provided on
the chassis rear panel.

A CALIBEATE-tune swiich in the S-meter cirout
permits wse of the Smeter to tune the recerver 1o the
channel frequencies in the absence of a signal

Crystal Conrclled BFO. For a single-sideband recep-
tion the BFO may be crystal-controlled by semoving the
plug-mounted resstor (FIAY in the BEO circuit and
inserting & 43%-ko crystal.

Mechanicul IF Filter Housing. A commeorcial-type
mechanical filter may be wsed by removing the plug-in
ceystal filter and substituting the acccssory Mechanical
Filter Housing, This housing will accept up to threr
mechanical Gilters with bandwidths of 30 cps o Toke
If desircd, matched single-udeband [ilters may be wused
in the fileer accessory, The Mechanical Filter MHousing
provides suitable matching circuits and a means of front
panel selection of the desised responsc.

In the panel contral OFF positien, normal IF re
sponses are obtained,
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Diversaty Modification. The special Dhversity Modifi.
cation Kit permits anternal or external control of all
oscillators, The kit ircludes conncctors, rotary switches,
switch shafr extensions and 2 single preamplifier stage
All mounting holes are drilled to peemit installation of
the added components with 1 mirmmum of rfeceiver
mgdsfication.

When diversity modificstion 1 wnstalled, the follow.
Mg additional functions are provided on the chassds rear
panei:

i. Intermediate oscillator input foutpat

SECTION 1.

2.1 UNPACKING

Model NC-400 Communication: Keceiver ii packed
and shipped a0 accordance with best commerncrzl proce-
dures. Mo special information is required for unpack-
i:rlg. ather than e of norme] caution, Aller unp:ﬁ:ir&g’
thoroughly check the equipment for damage or defects
that may have gocerred in transit. Check all tubes and
plug-in components to make wre they are properly
seated in their sockéts,

2.2 PREPARATION FOR USE

The NC-400 i3 designed for table or rack-mounted
operition, For rack mounting, remove the dust cover
and outer FI.I'II.'l bezel to exXpose the receiver panel. The
P:n:l cdﬂ:s are drlled for standard rack ml}untins.
Place the receaver in 2 postion which permits foee socess
of air for ventilation, for either table or rack mounted
operation, Refer to Figure 4 for connector and terminal
board information.

2.2.1 Power Supply

The NC-400 may be operated from cither a 113 v
of 230 v 3060 cycle power main, Before applying
power to the recesver, check the position of switch 57
(I15-230 v} on top of the chassis neze power trans
former (T35 in Figure 6). Place switch 57 in the proper
position for the power source 1o be used.

2.2.2 Antenna

The impedance 2t the input connector J1 s designed
to match a 32ohm coaxial transmssion line, The
chassis antenna receptacle mates with an Amphenal
LHF  series ;lHr-plug, r:l;lqgu: number #85%15P

2. Beat-frequency escillarar inpuet Soutpat

3. Intermediate oscillator masten/slave swatch

-

. Heat-lrequency oscllator masterslave swatch

M

. High-frequeacy oscillator master/stave switch

The audio section wmput circunt and the AGE cinowit
are available at the accessary socket (P23, Jumpess in
the agcessory plug (P2A) close these circuits for stand-
ard receiver operation

INSTALLATION

(JAM-FLZ30). A single wire antenna may be wsed,
coanect tle lead-im wire o the cable.plug center termi-
nal and a ground lead fto the receiver chasars,

.|'|.n}' of the conventional le{l'l: or beam antennas,
with a 50 to 70 ohm transmission line, provide an ideal
antenna system. An exishing anicana with a 300.6hm
balanced line may also be used, provided an antenna
coupler or balun is employed to match the antenna to
the 32-chm unbalanced input of the NC-400 receiver,

The exceptional sensitivity and signal-to-nosse charac-
terigtice of the receiver are fully attained only with
propes sntenna and ground Facilities.

MOTE

If the reverver 13 used in close proximity to the transmilt-
Ing :'qlu'irrr:mr some provision must be made 10 shont the
antenna beominals to grownd during cransmitting periods
Lo prevent dlm:._g«r to the andenna coils. This is most easuly
agcamplished by mesns of 3 relay connected (o the anten-
na termunals and ground, The eelay should be located
within six fnches of the antenng terminal ST o prevent
exceisive pak-ap

2.2.3  Auvdio Outpur

A peemanent-magnet dysamic speaker, sech as the
MNational type NT5-Z2 or equivalent, may be connected
to the 3.2.0hm teoninals of the termmal board TBR-2
located on the chasus rear FJ.m:.]. E'lﬂ.d]:!h;;mﬁ of the
hl.sh-ll'nprdjn-rr fyps may be [r]ugs:-n‘ into the FHOMES
jack with a standard plug. The loudspeaker is auto-
matically silenced when the phone plupg ic inserted.

A 600-0hm tecminal is available at TB-2 for recciver
operation with a G00-ghm-line. The outpue transformer
winding for this impedance is ungrounded for external
circuit application,

10
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B8GC AUDID INPUT
GROUND DET QUTPUT
&3 val IF OQUTPUT
200 vDC DET INPUT
J3 TP-I TP-2 J2 *p2 TB-2
HFO IFQ BFO IF ACCESS0ORY AEUDID
IN S QUT TEST TEST QUTPUT SOCKET QUTPUT
£IFH LF E E ':
Oere o E: ! i %
IFD WHES  MAS g We g: e %
& Eﬂ' ﬁan; : @\
KE¥ II \

@ — /NDICATES REMOVABLE TB- h R94
HOLE PLUGS FOR BSW (RELAY) ANTENNA S METER
ACCESSORY DIVERSITY CONNECTION INPUT CALIBRATE
MODTEICATION KIT

Figure 4. HRear Chassis Panel

2,24 Relay Conngotion

A three terminal connection strip {TB-1) s mounted
on the chassis reat panel. These terminals allow exter-
aal relay contral of the recever’s send-receive cincuit
The NC-A00 is shipped from the factory with a jumper
conpected between terminals 2 and 3. Relay contacts
soanccled 1o terminals 1 and 2 will parallel the panel
STEY /REC switch (53) and provide relay contral of
the switch circuit whem placed in the STBHY (standby)
position. Place pamel swatch in REC (receive} position
to overide the external relay.

Eemoving the jumper and connecting the relay
contacts to termunals 2 and 3 inserls the cenbacis @n
werses with ihe Fu.m:l STH-'&.'_I.I'EEE switch, With this
copacction the panel switch must be in REC position
for relay control of the sead-receive circuit. Placiag the
panel switch 0 STBY posntion opens the relay cirguit,

21 ACCESSORIES

The MCA00 o8 designed o accommioddate several
accessory units, Chassis sockets are proveded for the
acvessoties descnibed 10 the [ollowing patagraphs. The
standard receiver includes & crystal filter unit mounted
in sockets, which will also accommodate 3 mechamcal
filter housing.

231 Crystal Calibratos

The calibrator socket {P3} is factory wired so that
the Mationa] XOCUGo0 Crystal Calilestor umit may be
insetied. The CALIBRATE switch {59}, on the recerver
panel, selects the choice of marker frequency. Figure
6 shows the lecation of the calibrator socke: on the
chassis. Refer to Section & for ciecuit information and
operating instructions,

i Reworked by
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2432 Oheillator f_'r:nllr Coniral

Five crystal sockers for ceystal contrel of the HE
Oscillater are located on top of the chasas, as shown
i Figure &, The sockets will accept type HOG/U
ceystal halders [or equivalent), Refer fo Section 34
for nfermation rt'j,;.arf:[ing the  sclection of I,I':ll"il.ll
fr:quun-:les for the various bands. A panel conirol
permils individual selection of the crpstals

An additienal socket (FL) provides for ceystal conlrol
of the BED circan. The lecation of thus sacket 2 indi-
<ated i Figure 6. In standard receivers, a plug (FLA)
contaning = resestor 05 inderted o this socket ak the
factory 2nd must be removed when converting o
cr}--.r:] contral of the BFO. This socket will rgept
Crystal halders soch as the HCA6 L (the rrr.lur:'-,-d ur:,.*s!:.l
:I'r:qu:nt!.' 15 454 k.l:].

2.3.3 Mechanical Filter Housing

The standard receiver crystal IF filter is a plug-in
wnit and is casily removed for replacement by 3 mechan-
ical-type filter howsing. The sclectivity and phasiag

controls an the o r}':hl felter leave bwe P‘"""'I hnles when
the wmit 15 removed. One hole wall feceive the seloctiv
iy contral shalt of the Mechanscal Filter Housing and
the other 15 covercd with a pdug bwiton. Heler to Sor-
tion & for specifec onstallatron and oporating ensirer-
figas

234 Davessuy Modificanon

The Diversity Madwwation Bt ngludes all hardware
and components required o make this modificaton,
M]jq}r Fasts amd switch secipons are |:J.rr|.:||I:g,- wired o
55mp|i[:,= the circuit u'thgﬂ h"-qLIJIﬁ! All mdrunting
holes have beon drilled in the standapd seceiver for
beackets and connectors. Refer to Section & for speaific
information and onstallation instawctions,

An accessory socket (F2) s avanlable on e chassis
reac panel for AGC and audio informateon redquired
for diversity operation. This socket provides filament
and plate power for the operation of miscellaneouns
equipment, also access to the receiver audio input circuit
and detector ontpal cirgeit,

SECTION 3. OPERATION

31 GENERAL

The puepose of this section i3 to explain the eperation
of the MC400 and to help the aperator to get maximum
p-e:h-:rnnm;:- The aperabor should familizrize hamaelf
theroughly with the functions of the varrous centrols.
These controls are shown in the front-panel view af
the receiver, Figure % and are referred to in the text in
capital letters

A2 CONTROLS

The controls are grovped in the lollowing pencral
categories and will be deseribed in this sequence.

a. BF section
k. IF and Detecror section
. Audio sectvon

d. ﬂ:-:cs.sn:,-

3.2.1 RF Section Conerals

BAND Switch, A positive detent mechamam assupes
precise selection of codls for each of the seven bands
Ax the BAND knob v turned, largeds are FL'I!.IIII:I-IIL-\J. o
baih the general coverage and the bandspeead daals to
indicate the band in use.

GENERAL COVERAGE Tuning The general
coverape dial i1 nm-doven by the pancl GEMERAL
COVERAGE twuning contrel. This contral dnves the
tuning condenser through a % fo 3 ceduction gear of
antibacklash desgn, Each band s calibrated in mega-
i.'].'-l,'ll;l on the dial, and a O to 100 I-nm:in!: scale 15 in-
claded, The ;.p-rneu| ADverape dial s calibrated with
read marks ab 400, 7% 144, 21.% and 20T mo. When
the general coverage dial s set to these calibrations the

approprate range will be properly calibrated,

I

12

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

' Reworked by
_ PAGPGA




i1 ] cd Co96 C169
CALIBRATE MI ANTEMMA bundiprtnd l:I]IHﬂl BFQ
swileh S mefar frimmaer dial PHASING conirol

510

genars| T crystal
covarage | \ ~ SELECT
dial G/ swiilch
I 1 =48
R32 (58] AFG
AFG canirol
confral
and on/OFF ™~ |=3 — — — ——— 54
swilch "'f" . - ) MODE
\O swilch
TONE {J/@ﬂ : 53
switch Y e
/ \ \1, seleclor
GEMN 5l BANMDSPREAD RBZ 52 4 58
COVERAGE BAND tuning MNL osc PHONES STEY-REC
funing swilch conirol channel jach swifch
salector
Figure 5. Papel Control Locations

BANDSPREAD Tuning. The bandspread dial and
its mechanism are identical to those {or general coverage
except for the scale calibration which provides band.
spread tuning of the amateur bands. A @10 100 logging
scale je also included. The bandspread dial should be
set ta the red calibvation lhne cofresponding to fre-
Quendes af 4.0, 7.5, 144, 21.% and 29.7 mo For prope
caltheation of the general coverage dial.

ANTENMA Trimmer. The ANTEMNMA control may
be adjusted to match the fiest RF stage to the impedance
of the antenna. After a signal s selecied, the trimmer

sccond RF stage and the fiest two IF stages. Clockwise
rotation increases the gain

322 IF and Detector Secuon Conrrols

IF Selector Switch. The IF selecoar is 3 six-pasituon
switch providing one crystal and three noncrystal
degrees of selectivity, ranging from very sharp for CW
reception to broad for hugh fideliy AM signal recep:
tion. The switch alwo selects either sideband of 2 558
signal, The fellowing degrees of selectivity are pro-

vided:

is adjusted for a maximum S-meter reading. 1F desired, Switch Bandpass

the antenna may be peaked on background noise instead Paosition [at -6 db) IF Circuit

gl HH“JI. H[hrﬂ;lij 16 ke LCryata] Filter mat Dperal-
S Meter. The § meter measurcs signal strength with M(medium) 4 :" e e toncd - ciecuits

veference to the local ambient noisc Jevel. Because meter | S(5harp) 4 o

readings are related to the position of the RF Gain VS{very 3% ke 1% tuned cimouts; cryital

control, this control must be presce for preper 3 meter sharp) filter provides 5 sharper

opecation. To.sct the control, tune the seceiver to a degrees of selectivity o

cleae channel (no staten) and adjust fer a O e 1 5 [ 30-cvele bandwidth

misier seading no Mckpoiuad oo S, 15 ke 14 muned circuits wsed:

dwidih 35 10 ke, 60 db

RFG Control. The RF Gain contral adjusts the sensi- | 01 ';:';: it

tivity of the receiver by controlling the gain of the

i Reworked by
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Cryseal SELECT Switch. The crystal SELECT swatch
provides five degrees of selectvity, Teom 3.5 ke to 130
cycles, wetly the wrystal fileer operating. The IF sclector
swilch must be in posstion WS for operation. The
selectivity increases progrossively as the crystal SELECT
swilch b5 advanced to position 3.

Crystal PHASING Control. The ceystal Filter FHAS-
IMNG conteal may be used only when the ¢rystal SELECT
swibich 15 10 PresaRin 1 thru % and the IF selector switch
i5 in pasition WS, The PHASING contrel bajances the
crystal beidge arcuit. The PHASING coatrol may be
wied to elumnate interfening ugnals or heterodynes,

MODE Ssatch. The MODE switch selects the modes
of recerver operdtion as follows

Switch Typr of

Position Reception Circ e

AML (13| AM {AMLY | Diode wath ANL and AGC

AM (2% | AM [riode with AGC

558 (3) ] 358 (MNL)|Heterodyne Detector, BEOD,
MML, AGC

CW 4y | O (MNL)|Hererodyne Detector, BFO,
MML

The BPQ cccuit operites simultanecusly with the
heteradyne detector on 3538 and CW positions.

MML Congrol, The MML (manual soise limigee)
contral functons only with the MODE swich i posi.
trond 550 and CW. The MNL contrel 15 adjusied
dunng S50 or CW receplion far ﬁplimum nolsg 4,'l|:p-
ping level. The optimum position will be determined
by the rclavive serengih of rhe received sipoal and the
naise wlerference. Mo condinons vary with localies
aind hand conditions, 3o the Liming level s @ maiter of
persanal chowe, The MNL s double-ended and clips
both positive ind negative noise peaks.

2% Audio Section

AFG Control. The AFG (awdio (requency gain)
centrel will pemove AC power when placed in its
cxlreme countorclockw i prvsataden. Turnm.g the AFG
comtral :Jigh!]].- clockwise will acftwate the switch amd
power the receiver. Incressing the clockwise sotation
will sncewase the valume for headphone or load-speaker
apeiativn,

TOMNE Switch. The TOMNE switch has two Jrositians,
M (normal} and LO {low). In the 1O pesition the
higl'l.r.'l ek l'n.'|.|-u4.-m ismg wpe atremuated amd Jow [ee-

quencies predominate;, o the N position the audio
response s flag over the wable frequency ange of the
recciver. The LOY position may noticeably improve the
readability of AM and 55D signals an the presence o
heavy noise inlesfefonge,

BFO Conteol. The BFO (beat frequency osillator)
control varies the pach of the avdio tone when receiving
O ;..igi:l-.. The B cantral is sct so the center mark
is aligned with the panel mark for noomal CW recep-
tion, For SSB reception, the BFO control iz adjusted
so that the 3538 mark e aligned with the panel mark.
With the BFO contral n this position the IF sclector
switch will properly sclect betwoen SBL and 5B2 pos.
tions. [t 15 mot necessary to move the BFO control when
selecting one sidebandd or the other, Sec Section 3.3.2
for 558 application.

PHOMNES Jack. The PHOMES jack will accept a
standard phone plug. Headphones of the high or low
impedance type may be uwsed. The loud-spezker s
silenced automatically when the phonc plug s inserted,

3.2.4  Accessory Controls

CALIBRATE Swatch, The CALIBRATE switch turns
the XCU-400 Crystal Calibiator on or off and scleces
gither the 0.01.m¢ or the 1.mc marker sigmals. When
the XCLU-d400 Calibrator is plugged inte the rooeiver
the Calibeator provides a crystal-controlled test signal
every 100 ke oo 1 mw, 30 that dial calibrations may be
checked, Relfer to Section O for mstructions for oorrect:
i“H. thie E|p_1l;.a| Calibratar I':'l‘.'qm'n{'!.' using  staton
RN

lacing the CALIBRATE switch i ihe TUNE posi-
ton connects e 5 meter to the 1F osallator corcusn
%o that the receiver may be tened to crystal-contralled
channel frequencies in the absence of & signal. This
l‘\u:.ﬂ[mn Ay e wsed with or wathour elee f_l:,':.u| Cali
Brator accessory wmit,

HF Channel Selectar. The HEFO {high l'mqm.-nq'
ascillator} conteal is & seven-position swilch Tor select-
ing normal, crystal-controlled, or externally controlled
operation of the HE oscillator, The MAN position of
this switch providss contimuows manusl fening of the
HE oscillarwr, Positions 1, 2, 3, 4, and 5 selet one of
five plug-in crystals for fixed-channel aperation. Posi-
ticn EXT permts cxternal contral of the HE gsciliator
through the wse of the HI connector on the rear of
the chassis. The HE osciflater cathode corcuie s con.
nected to the war panel HFO connector,

This manual was downloaded from BAMA's 1 Reworked by
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STBY-REC Switch. The STHY-REC foggle switch s
located on the Frome panel. In 3THY posation, s
switch opens the plate supply corcust for the BRI el I
stages. 1o REC position, the plate supply cirouit s losed
1o epecate the recciver, External rolay oprataon of thw
STOhY -HEC switih circost oz doseibed o Scerion 2204

45 MODES OF OPERATION

Before aporatimg the recoiver, fuen tla power swilch
ON by tormng the AFG control dlockwise, and nole
that the dial Tamps leght, Tmtalky, sot the receiver |'-ll'll-'|
controls as follows

AFG 172 clockwise
RIFG - = Full clockwise
STHY.REL - REL
CALIBRATE — OFF
HEC OS] MAN
BANLY o Dhosared range
PHOMES = Plug in phones
or use :.pnk:r.

ML vm Full countercbockwise
TOME —MN

~ BFO — Center poatbian
MODE — Az desired
IF A desired
SELECT — OFF
PHASIMG o Cnber posttion
331 AM Phone Reception

PMace the MODE switch in the AM or ANL paosition.
Sct the II selector switch for the desired selectivity
(section 3.2.2 describes the TF dirgot and selectivity
obtained at cach switch position), Normally, pesitions
B, M or § will be used, with position V5 providing
additional selectivity for reception of signals through
heavy interfeceace,

When position WS noused, the ceystal FF felter s
operative and the crystal SELECT and PHASING con-
trods may be wicd for increased selectivity and repsction
of heterodynes or other adjacent dhanmel intericrence

The ANTENNA pnimmer shoald be adjusted for
maximum signal steength, The TONE switch may be
used o reduce high-picched neise. The AFG contoal
is used o adjust the audis output level and the RFG
contral may be sdjusted for q-pl!i'mur'r: agnal receplion,
depending on recoved signal strength and background
noise. The RFG conttel must be preset, as described
in Section 3.2.1, for correct operation of the 5 meter.

3.3.2 55B Reception

Place the MODE swirch in position SSB. Set the
IF seleetor switch to position 5B, or 58, Set the BFO
control so the 558 mark is in line with the panel mark.

]

The RFL contmal & Iu:u.u.“:,- labk an the (sl ion sy ial
ing prapes 5 metur ojreration ansl the AFG conteol
adjusted for the deswred hsterung love]

Carefully ftunc the signal untill the awdio o ol
and understandable, If the signal s not readable swircly
te the opposite sideband and retene the recciver for
proper rox lr.'l'l!il:l\ll.

[f the signal received dows not have 4 sappressed
CAFpier. or has mll}' p.ueul SU e Es i, Lhe tuning
cantiol may redquisd a simall rﬂn.l|1|'.lm:n|; 10 rerosheat
ithe trapsmitted <arrier.  For :-.gluh with [ully sup-
r.-“-;xr_q] carriers  (355C), the BIFO control musa be
adjusted carefully to duplicate the relarion of the sup-
F:em:d carriee &0 dhe received sidchand. The proper
adpustment gives a natural pitch and quality o the
received signal.

Far S85C signal reception, set the ARG contral to
maxirmur and adjest the BFG contral for desied audio
level, The special AGC carcunt designed for S50 1eoep-
tion provides effective signal-level control during revep-
tion. The MNL conirel may be adpusted for o imanm
noise limiting

133 CW Reception

Place the MODE switch in position CW. The BFO
circuit operates in this poution and the AGC o e
moved.  Any IF seloctar posiien may be wsed. but
Fu:u.i:[qn Vs p:m‘:dﬂ crystal foleer operaton, Maximum
selectivity up to 150 cycles is available with rhe crysial
SCELECT switch an position 5. The BIC contral should
be set so the center mark o aligned with the papel
mark. Careful toning i required when maximum
crystal selectivity is wied, bevause ol the narrew hand-
past. The BFOQ control may be varicd to adjust the
signal pitch, and the MNL control may he used for
Mkl e !u!.lr]'ulflt'i-'!ll:ll'lu

Adjust the crystal PHASING control carefully to
obtain the maximoam selectivity of 150 cycles. Thas s
evident from the characteristic “ping” of the received
code signals. The PHASING contro]l may be used to
climinate interfering signals or leterodynes.  Hetero-
dyncs well removed from the desired signal will be
properly phased out with the PHASING control set
near its center position.  Hetcrodynes close to the de-
sired signal will be removed with the PHASING con-
trol set approximately $0° right or left of its control
osition.

For reception of MOW (modulated CW) wgnals, the
MODE switch may be plaved in postion AM or ANL
and the LF selsctor switch in any desired position.  The
IF selector switch may be left in position WS and the
ceystal filter may be used ta climinate interference.
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3.4 ACCESSORY CRYSTALS

BFO Crystals,. To crystal-control the feeguency of
the BFO, remove plug PLA from s chassis socket.
The socket location 15 shown in Figuie 6. Ingert a
4%%-ke series resonant oryual mownted inoa type H-
6/U holder {or eguivalent). For €W reception the
BFO crystal should be shifved from 4%% ke by the de-
sired audis freguency.  For single sideband reception
the copstal should be sclected For approximately 433.3
ke, Minor vanianons from these FrEqI:IZHCJ'Es may be
desirable for varsnas operabing conditions,

Fized Channel Cryscals,
available for fixed f:’rqu.-rnr:r u_::-enl:inﬂ af the HF
oscillator.
The socket meacest the frant panel coincides with the
No. 1 paosition of the channel OSC (HFOQ) switch, and
the remaining sockets positions 2, 3, 4 and % are in
dicect oeder. The O3C (HFO) switch is independent
of the BAMD switch position, and the five fixed-
channel crystals may be wsed on individual frequency
bands or all an one band.

Fiwe l:lﬂ.r.l] sockets  are

Figun: & shows ithe location of these socketi

Cryital Frequeacy and type for speafic channels may
be determined h:.l rdtrennng the f-l}!l.ﬂwlﬁ.g:

Crystal Specilications:

a. Ceystal Description

1, 995 ke to 13,300 ke Serics resonant op-
eration an the fundamental frequency of
the crystal plate. To be wsed uader con-
trelled pemperature conditions,  Similar to
military specifications for type CR-19/U
i MIL-C- 5

2. 13,500 ke to 32,720 ke Sories resonant
operation on the third overtone mode of
the crystal plate fundamental frequency.
To be used under uncontralled tempera
ture conditions.  Similas te military spe-
cifications fer type CR-25/U in MIL-C.
008,

k. Frﬁqu:ncr tolefanee; ==000%CE over L& p
eratufe cange of —40%0 to 4T

¢. Halder:

The u].-:tl: halder shown 10 !-uh—?ﬂ‘.’lgn[ﬂ'l d.
5 & :I'I1III.1.I.I':'|' type Hi ﬁju, hlt‘lllg & MAXIMAEm
crystal wnit capacitance of 7.0 wuf. Crystal k=
¢t adapeers are available commercially and may
be used in mounting crystal holders with a
greater pin spacing. The substitute ¢rystal hold
er st have elocirscal 5F-|,'-|:|.|"|r.lx:||:|r| similar o
the military type described

12

d. Crysial Holder Liimcasions

L

BT 00000.00
MAX KC
T8
== MA}: L
e a—
TTE
MAX 1023
(MFR CODE) AR
—-I L—ﬂﬁﬂ +.002
r—"mﬁ—-l e—.132
352
@ °)

45T
MaX

e, Crystal Frequengy Caleulation
For signal frequencies between 540 and 7000
ke,

fo e {1 L 455
fc = crystal Fregaency in ke
fs == desired sagmal frequency in ke,
For sagnal frequencies betwesn 7,000 and
31,000 ke,

o = fs }

where

720,

16
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200 250

750000 1o
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hLTML000 e daERRAE |l
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T AWML fo 9.SE95 GNG Ll
[RERH LR E IR R R G 2%

20 15520 ke to AETZD Ko

From 158530000 b 14580 w0 il oL
Fromedh (MY g A2 TROAMEE . -HD

To tunc the reveiver to a I'lJ-I".IL'l.IIJr g hannel !rl,-;|;|-|-|'u_'}
i the absence of & signal, place ihe CALIRBATE swinch
i o postion,  Select the chanpe cryaal and place
the BAND switch in the corresponding fange.  As the
pecercet i tuncd theoegh the signal trequency, the 5
incler will indicate ile oscllator acrivity,  Tuse the re
cepver fof maximum reading on the 5 motes.  The
feceives s aew wamedl te the orpstal-controlled switch
channel. The CALIBRATE switch may b retuned to
OFF position for normel 5 meler operation

SECTION 4. MAINTEMANCE

4.1 GENERAL

The MO 5 designed for conttnuous duty and
should normally reguire fotle attention exvepr For tube
up].u;enwnl The ql.u.h!r ol comprancnts used  and
p:ﬂ:ji-u.n F,u;rnr:l J]:Hnrm,-nl of tle tuned cirowils assure
dependable operation and conmstent performance.

Vacuum tube failure in the recoiver may reduce sen.
sitivity, produce inlermiltent Dporafion or cause LOM.
plete equipment fatlure. T this event, all tubes should
be tested or replaced with tubes of proven quality.
Tubes of the ame type may vary cnough to afiect the
alignment of frequency-cotical circuns; cancful selection
may be required.  Alignment procedures arc descussed
n Sectean %

4.2 TROUBLE SHOMOTTIMNG

In case of bhreakdown or failare of the receiver, the
fault must first be localized to a particular section or
stage belore repairs can be made.  Observabion for
peculiar control action or for ewdence of improperly
operating frequency panges or cccoplion modes may
help to [ocahies a malfunction,

The block |!ut|;r.lr:r|. of the recoiver, |'1|Kum 1, imdicates
the usn.:| |1'.|.l|'| {rom antenna to :.Elc-ll-.er and  shows
which stages are mn aperateon for vafvomi pa=ileons of
the circwit switches, "When the tpouble has been lo-
calized to & partwalar stage o7 circuit, visual cxamina

tien of the related components may indiate the defec-
tive part. A voltage or resistance check of the sus
pected circuit should locate the defect, The chart in
Figure 7 is a guide o such checks,

Part replacements must hawve the same walue and
tolerapce as the ongnal pans.  Parts replicement in
1 frequency-ceitical oot may requiee reslignment of
thiat <iedund,

4.3 VOLTAGE MEASUREMENTS

All measurements shown in Figare T are madc wath a
vacuum tube voliineter, Volisgs messurcments are
made with a 117-valt Line. Panel controls are preset
Before meisurerments, iy the [ellewing manner:

RFG Contral ... ...... Full O
ATG Control e Fall W
TOMNE Switch ..... ..... M
CALIBRATE Switch ... ... O

O8C (HEDY Sclestor .. .. Manual
MML Conteol ........... Full CCW
IF Selecear .. ... veae- W
MODE Switch ... WY
f'.rr:.ﬂl SELECT .... i

Any position
REC
Band %

Crystal PHASIMNG
STBY-REC Switch
BAMD Switch

GENERAL COVERAGE

Tune ta hagh end of band

3
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ACCESFORY
SOCKET

FEMAT AT RS Sdwiy

{3 T PO prE o F

CRYETAL
CALIGRATOR
SOCKET

[} nnm—tr'-:'ii'
(B | BANDE =1 TR A

1:3}. lll:ll. .ll:hl.-t“'
O wNL- FLLL Cow

BLLVOL TERGES ME&UIFLD FiDw
SOCHE T Pk TO Sils 515,

BLL VL TAGES DC EXCERT A5
MR ATED

TOLERANCE = 2 0%,

+I20
w200

1

el

Figure 7. Voltage Measurements
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SECTION 5. ALIGMMENT

51 GEMERAL

Aligament of the NC-00 communications receiver
fequires precision instruments and a thorough under
'|.I:Jr.~d|n!; of the circwits,  This rocciver, illl.'ll'l't doukle
conversion circuits and a dual IF section, presents a2
mpre invelved alignment pracedure than conventional
superheteradynes

Under normal conditions, the receiver will sty i
alignment for long pericds, but, if tubes or compo-
nents are l:\ér\-hu:'ed ar J.d||lh|.l1"li.'l'll'|. I!d.mp-rﬂ!d wilh, the
cireuits will requere alignment.  Alignment should not
be |'.r|;rr|rll::'-:| unless indiwared by recoiver malivnction.

The complete alignment of the recciver is divided
inta two parts = [F alignment and RF ahignment,  Ad-
justments must be made in the sequence given on the
;Iignmqnl, chart of |"1Fu'rr B, Panel controls must be
preset as desceibed. A warm-up period of one hour or
More s mnmmnid;d l,H,:furl: [uqum:}--dﬁer'mining
circuits are aligned. Small changes in the position of
alignment sorews are suflicient 1o adjust the circuaits,
0 each adjustment must be performed carefully.

52 INSTRUMENTS

The minimum (e20 A ruments mquil‘ﬂi T .llign-
meod are as follows

Signal Generargr (4%% ko to 3% me)
VTYM (rms)

Headphanes (or loud-speaker)
Alignment toals

Headphones are wseful during alignment as they pro.
vide an aural sigmal indication which supplements the
outpal meter readings, The Model XCLU-A00 Cr}'slal
Calibrator {accessery) may be uwicd to check dial scaic
calibratson after recoiver alignment

53 IF ALIGNMENT

Steps 1 o 7 of Figure & [ist adjustments for align-
ment of the IF section; step # describes the BFO ad.
pastments,  Alignment must be made in the sequence
given. Refer to Fagures 6 and 9 Tor location of algs-
mgnt adjust rents.

16

Test Instroments. Connect the signal pencrator from
chassis to the stator of C44 through a 001 wid con
densce. Connect the VTVM 2 an gurput ndicator
acpess e 3.2 olim terminals of TB-2 Except for the
BFD adjustment, sthe signal generator autput 13 rrandu-

lated {400 oy 3096,

Remove AGC.  Short pans 3 and 6 on the accessory
plug P2A, to ground the AGT bus gircuil.

Preser Controls. 3ot all panel controls as follows:

BAND . .. Baad 1
MODE ....... . . . AM

AFG .. f .. Full O
BPG .. ....ccccacniiian s o.... [Fall CW
S-Tﬂ"l"l.-"H EC REC

B ..o ssatbasannsis To mark
PHASING ..........00. .. Central
Crystal SELBCT _................... . OFF
AMTENBMA ... i v iaas Anywhere
IB  oiii i e i . V5

OSC (HFO) ... .. MAN
BRI o e e A W W o v oo Full COW
DB i i o o e S - i
General Coverage .. .. To HF ead
Bandspread At TBETT
CALIBEATE ... ...... QF1

During alignment adjestments, reduce the output
level of the s:gnal gencratar to prevent circuit overload.
If the receiver is badly misaligned. it may be nocessary
to connuct the signal generator to the_grid of the third
IF stage and align the last IF transfoemer and suc.
cessavely align the other IF circuits, working forward
ko the mixer grid.

Steps 2, 4 and B require tuning the signal generator
4200 cy (rom 4%% ke to locate the crystal resenance
for IF alignment at the frequency of the crystal Filter,
This Frequency i indicated By 3 sharp rise in the output
Lewvel.

Repeat each adjustenent step to verify the cirouit
alignment.

This manual was downloaded from BAMA's 1 Reworked by
boatanchor site http://bama.sbc.edu : PAOPGA

20




54 RF ALTGNMENT

Steps  to 22 of Figure % indwate the aligriment
requircd for the HFO, micer, RE and antenna stages,
Alignemeat for cach baml maust be perfommcd e the
sep sequence given,  Figures 6 and @ show locations ol
the adjustiments,

Test Iostruments. Connecd the sgnal generator o the
antenna  inpuat connootor iy the YTVM remains
scross Ehe 5.2 ohim termenals of TB-2

Remove AGL. Ping 5 and 6 are shoreed at plug P2
to ground the AGC bus,

MNOTE
Befare amempting the BF Algnment rr-ﬂcn[un:

I. Place the general coverage tuning dial in s full
counterclockwise  position  {low  frequency ond)
This should plice the geacral coverage capscitor
within one sotatienal Jdegeec of ils  completely

meshed position

2. Plice the bandipread wning dial in s full counter-
clockwise  position [low  [requency end}. Thas
should place the bandspread capaciter o its fully
meshed positon,

Preset Controls. Set all panel controls as follows:

BARMD .. ... . . e As indicated
MODE ......ccomirianannnninrmsaras W

AFG - Full CWF
BFG ............ e i i e As peeded
STBY /REC . REC

1] 7 o S M E R R To mark
PHASING .. ... ..o oo o .. To mark
Crystal SELECT ........ . OFF
ANTENMA . ... . e e Anywhere
IF ..iucaue i i e e e . Wi

OSC (HFOY .......---.. e MAN

17

MNL ....... . & it ar wew Tl COWE
TOMNE . ... ........ ciaa M

Gieneeal 'C:w:ri_;{ As andicabed
Bandspread ... .. Ar CSETT
CALIBRATE . ... ... OrF

Each BARND regquares teommer and sndectance adjuse
ments. To adjust the step 10 inductance, change the
pﬂsitinn af the ||:u:|p at the coil cad. HIE=(x acl pustmeyes
may have to be eepeated | several times, hoecause ey
induciance  adjustments affert the provicaus trimmes
sdjustment, Reduce the outpur level ol the signal
penesator during alignment to prevent circwil gver
lozd, The BFG contral may alse be wsed to redoce
the sigmal level,

All HFD circuir adjustments  reguire setting  the
receiver dial to the aligament frequendy, and adjusting
the oscillator alignment sorews wnti] the sigmal s
received, The mixcs, RF and anteana circois are then
adjusted for maximam signal level.

I_r,rngt Check, The HF oacillater sn the WOC-00
receiver is desipned to operate above the signal fre
guency. [t is possible to misadjust the oscillator cirouits
w that the HFO i operating below the sugnal fre
quency. After sligning the HFO circeit (for a given
hq.nd.:l., 1.-:!:;'!!," cagrect osciblatar NS E T h-]. turing the
"E“"E generator &0 the image f:equcm.:, far that band.
The image should ecrur 344 mec above the sigmal fre-
quency on bands %, & and 7 and 910 ko above the signal
on bands 1, 2, 3 and 4. If che image 15 below the signal
inttead of above, the oscillator Frequendy s incorrect
and the circuit muast be realigned,

' Reworked by
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IF ALIGHNMENT CHART

GEN. IF + [crystaL |
STEP FRE(). SELECT | BAND| SELLECT AL JUST I ADJUST FOR
i i%% ke Ve i OFF Tz T3, T2y, T2s, T2h Maximumm onepui
2 Hial (™) = - 5 TH2, 1w, T2, T, T8 Max. (at Xral freg. )
T2y
3 457 ke - = I L1 Maximum dutput
4 Xtal (%) OFF Cod Max, (at Xtal freq.)
4 495 ke Sh2 OFF T2%, T Maximum sulpul
i d%% K 5 " CiFIF T27. Tah, T3z Maximum owtput
T 1720 ke Vs 5 OFF T2z Maximium owtpul
— H Xeal (*) “ 1 QFF Tié {BFOY) ne mod. Adjast for zeio beat
RF ALIGHMENT CHART
HFO ADJUST FOR
STEPF | BAND | FREQ. ADUST MAXIMUM OUTPUT MNOTE
) Fi 5 me CEet Cig, C19, ANTENNA trimmer Check image
10 7 20 me Lu T21, T4, T7 (loep in ceil end) Repest steps 10-11
11 & ZiF me Cag C87, Cl8, ANTENNA trimmer Check fmage
12 s 11 mx Le Ti0, T13, Té Rejeat steps 1213
L3 5 12 me = iCla, C17, ANTENMA ermmes Lhoox image
14 5 7.3 m L7 Tig, T12. T3 Repeat steps 1415
L3 i 7 mc Cre C3%, C16, ANTERNNA trimmer Check image
16 4 4.2 me L& Tis, Til, T4 Repeat steps 16.17
) i 4 me Ci7 C34, C1%, ANTENNA trimmer Check 1mage
I8 3 2.} me L3 Ti7, Tin, T3 Repeat steps 18-19
19 2 z ome L6 3%, C1d, ANTENMA tnumme: Check image
| 2 1.2 me L4 Tig, To, T2 Repeat steps 20-21
21 L 1 me s €32, €13, ANTENNA trimmee Check image
22 1 A e L3 Tis, Te, T1 Repeat steps 22-13

(%] 4% ko & 200 .

Figure 8. Ahgnment Chart
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SECTIOM &. ACCESS0ORIES

CRYSTAL CALIBRATOR UNIT (XCU-f00)

General. The model XCU-A0F Crystal Calibratos
writ is designed For operation with ihe NCAO0 com
imuRications feoeever, Each calibrabor (s factory.adjustad
ta gore beat with statien WOWY, apd wall acourately
provide 100 ke and 1 me marker frequencies for the
MNC.A0D receiver,

[N

Instzllatson. To mstall phe calibratar, l'-||..|.l:‘ it tnio
the socket, P53, on the fop of the chasis [see Figure &3,

Operation. The XCU-a00 Crystal Calsbrator provides
an accarate mcans of chocking the freguency calibration
of the MC-400 recerver dials. The CALIBRATE switch,

on the poceiver |:IJ.n1.'|, |~I-ﬂ'-':d:.-\. sclochion al the 10k
or 1-mc marker [requencics, The OFF posstion removes
H--_F.lut feom the calhibrator. The TUNE I."‘-G'-'\-I‘.'I:l.'ll'l of thid
switch is not used for calibrator operation,

Calibrator Check. The BNOA00 recover provides a
contrel for adjusting the crystals in the calibrator to
WY, by an adpustment (1, Figere L0} in an opening
in the calibrator caze, Check the adpsimene by tuning
station WY on the recever, turming the CALIBRATE
switch to the 100 ke postion, ind gpro-heating with
WWY. A small readjustment of C1 may be reguired
te compensate for crystal and componcnt aging over

long periods.

MNCU-400 PARTS LIST

5YM-
B DESCRIFTION MATOD TYPE
| Capagitar, "l."uubll' PR TS B
5-30 mm{
2 Capacaner, Coramac 2CA%ESV. 203-GMV
{002 mifd, = o
lignie —0%a
- L3 Capacitor, H_l_f_: MOS15-101-K-5
LY mend, o= 1095,
Sk wwde
L4 Same as €2
s r_-.JFA..Isz.DJ', Mera MO 1S 0K %
idmmf +10%,
00 wyvde
L1 Inductar, Fised ASI. 1186
1 micrahonries
Lz Inclicinr, Fixcd B-17% 508
4.7 millthenrics

S0

SYM. o
B DESCRIPTION MNATIX) TYPE
™ Plage, Ocral Bo-THE
R Resistor, Figed RC-20:BE-475:-M
4,7 Inl’ﬂ_ﬂll“ﬂi.
== 307, 152 watt
Rz Bosistaor, Figed RO 20-HE- 374 M
d70 K ohm, =205,
172 watt
BS Resisor, Fixed: EC.20Bl-104-M
100 K ohm, =207,
148 wact
L Tube 1y pe ALl
Tl Crystal, Qaarez: 1 o | B- 19863
¥z o |Ceystal, Quarlz A-16126
100 ki
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= C5
10 ppf

ALl RESISTORS /2 W, 10%

UNLESS OTHERWISE NOTED.

Figure

6.2 MECHANICAL FILTER HOUSING

General, The Model MFH-400 Mechamesca] Hilker
Hﬂillirlj:: 15 designed far np.n:'rJ.r!q-n in the BNC-400
receiver n place of the plug-im crpstal Tileer, The
Bousing accepls up 16 thiee commercial-type mechancal
tiltees. The unit provides suitable matching circuits fos
the fiiters and allows front panel selection of selechivities
ranging from 16 ke to 300 ops or S5B dependent upon
Filser it installsd,

'a.'.,‘

.;Hﬂ!-laﬂhljw'l. T ppatall fhe pughanal Flier ek,
|'-r'|f1:|-rn Lhe !-a-ll-a--.-m; st

Hemowe ithe PHASING and SELECT contesl

) |

W, Schematie, XCU-$00 Crystal Calibratos

knchs from the crpstal filter control shafts, Remove

thie shaft eatensions
. Remove the retamang lock nists (33

€. Unplag the cepstal faleer wnit from the eoceives
chassis,

d, Tosest the e hanecal Dolter into the chassis plu,_;-._

i H.l'.'Plal'r fock nuty semmoved in st Ia

. Benstall o shafr extension on the miedhamcal
falter SELECT shaft and irp|.:.-|. ¢ the SELECT contrel
Lok on thes shafre .-m]'-'.'.ul:l!:- the knob ro the ‘14.11.'3 imark

I F"'|'..|;; the FeMidifem g shifl hole with the butios
provided.

,E“‘ Reworked by
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Operation,  The mechanmal filler operates with 1he
recoever IF swaneh an posatians V& S M and B The
first pasition af the SELECT swisik 42 OFF  This
eempves the mechanical filters feom the cieguit o
substitules 4 single tunded circen, Posibions ene, bao
anel theer provide various bandpasses depending upoen
the mechanical filiers installed.,

Adjustments. The Model MHF-400 Mechanical Filter
i tested and adjusted 2t the I':u,'rnr:,- srid should mat
reguire re.ld|uu‘.rm.—nl when nstalled in the BOA00
recenver, Holes are Flrm-'idl.'d in the filter cale (o8 4|lg|i-
ment adjustments of the inpuet, owtput and the OFF
position circuits, If realignment is necessary after pra-
longed service, the following sdjustments may be made
asing the recciver S-meter as an alignment indicator,

i Shomecircuct peag % and 6 of adessoey plag P2A
o pomove the AGE actian

I, Tune the reccives fo 3 ssation of low  sipnal
strength with the [P switch in V3 position and the
mechanical filker SELECT switch o obs sharpes! position

¢. Tung i the station For gecatest S-meter seading
and adpost €2 anad C% n the mechanical Bilter lor an

shcreasdc i nseter eeading,

d. Set the SELECT swiwch w0 OFF position and

adjust L1 for greatess meter reading,

¢, Remove the shiort at P].'lu.; PI1A.

MECHAMICAL FILTER PARTS LIST

SYM-
BOL DESCRIFTION NATCD TYPFE
i1 [_.J.Fuliur. Mica: MNCS-20-102-K-5
aal mid, = 1058,
Sw vde

2 E.-|1.-u|-:-r. Trimmer AD25122

S il

Cy Capaciior, Mica MBS 1 5-080-B-%
G mmi, =100,

plaiif TLE IS

A Capacwtor, Mica MOs 20-471-K-3

470 mend, = 109,
w00 wede

A Samg as 2
l:"',.t'. Same ax 1
FLi Filier, Mechamical

FLZ | Filige, Mechamical

SY M-
B DESCREIFTION MNATOOD TYPE
FL1 Faleer, Mechamal
L1 Inductor, Wariable B S0 %
| Conneclar B 24840
B2 Same a5 Pl
R Rasistoy, Fixed RC-230.BE-2T3.K
2T K phms, +=10% .
1 7 wacl
Rz Bosstar, Fixed: RC-2u.BE-772.K
2.7 K chms, = 10%,
1,2 watt
| E] Resstor, Fixed R 20-BFAT K
| 4T K ohms, = [ LS
172 watt
1] aweilch, Selectar - 50006

26
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Figure 11.

6.3 DIVERSITY MODIFICATION KIT

General, The Model DME Diversity Kit is available
on special order for divensity conversion of the NCADD
receiver.  The kit sacludes all components, partally
wited corcuits and the necessary nstrochions for casy
conversion of the recerver. Receptadles to he mounted an
the recciver are standard Amphenpl VHF receptacies,
catalogue 831R. These mate with Amphenol cable
conncctors, catalogue A3-15P,

An IF output circuit s provided on the chassis rear
panel for use where IF signals ace requiced in diversity
combiners. AGC output s supplied to pin 5 of Ac
cessory Socket P2 Detector output is provided at pin

F

Schematic, MFH Mechanical Filter Housing

? of P2 and is jumped to pin 1 of FX by means of
plug P2A supplying normal audio feed in the receiver.
In diversity applications it 15 possihle te paralle] detector
loads of two receivers by nterconnecting pin 2 of the
respective accessory sockets. The jumper between pins
I and 2 may be broken on one of the two peceivers,
in the diversity application, in arder that both detectors
feed a common detector load and avdie ciecsits. s
also possible to beeak these jumpers s both receivers
of a diversity set-up, interconnect pin 2 of both receivers
and use 2 common external detector load, In this event
it 15 passible to break the jumpers between pins 3 and 4
of one or bath recervers and feed E"ir'l i with the awdos
signal obtained from the external detecior load or

diversity combiner,
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HC-400 PARTS LIST

DESCRIFTION

MNATCD TYPE

CAPACITORS
ﬁ:uhi' PESCRIPTION NATCO TYPE 5;;'{
Cl Mica: 22 mmi, MES-15-220-K-3 27
=100, 300 wvde
i Miga: 68 mmi, MCS-1 5080 K-3 e
< 108, 00 wyds Ca
3 Mica: 100 mmf, MCS-15.100-K-3 3
+ 105, 300wvde CH
4 Varable: .90 mml | B-19781.4A Cs2
{Ant. Trom.} Cy3
] Vamable: 10:%0 mmf | C-20061 2 Cug
{Band Spresd) s
6 Variable: 10-200mmd | C- 2061 ¢ Cx6
{Gen’l. Cov.) Cy7
7 Ceramit: G0l mid, 2EN4-Z3V103- 38
4 22%-T5%%, GMY €19
500 wvde
A Ceramic: 0003 mid, | 2C14.£55.332-M C40
e P30 00 wvdd
Ll Same as C7 Cil
Cuor | Same as C7
il Same ai C7 Ca1
Cir | Mca: 1.3 mmf, HES-15-TH5 K3
=+ 0.% mmi, a3
5y wwdc Cdd
C15 | Variable: 3-80 mm{ | B.20587-1 cds
(Trim.}
14 Same as C13 4G
Cl5 Same as 13 a7
Clé | Variable: 5.80 mmé | B.20587-2 Cig
{Terim.) Ciso
C17 | Same as Ct3 Cs0
CIB | Same as CLA
Ci19 | Same as €14 £4)
C20 | Same as Ci 32
]| Mica: 33 mml, MNCS-15 330K €43
-+ 105, 300 wvde i
Cz2 | Mica: 58 mmif, BCS 1 5-560 ] 3
= %%, b wrde o
C23 Mica: 130 mmi, BCS-15-150-00-3
<+ Mor . 300 wwds 38
Ci4 | Same ws C%
C57
C3 | Same an C&
C26 | Same as 7

Mica: 470 mmf,
= HiGE, 500 wwdi
as (¥

as L7

as L7

as £12
Same a5 C13

g5 (1%

as €13

as Ll

as €13

as (It
Same az C16
Paper: 0.47 mfd,
400 wdew, =20%
Muca: 10 mmd,
=1 % menl, 300 wede

Mlaca: 946 mml,
—+ %405, 300 wvils

dfica: 150 mmi,
+ 295 300 wvdc
Samie i C5

Bame as C6

Micz: 47 muml,

+ 14055, $00 wvds
Same a3 CT

Samg 2x L7

Same as 7

SBame a5 C7
Mica: 350 mmi,
== e, B0 wwds
Same as 7

Same as CH0
Same as L7
Ceramic: 33 mml,
4 L0, S0 wewde
Ceramac: 470 mmf,
<+ L0G%, 300 wrds
Same as C7

Ceramic: 0,02 mid,
f no Limt, =09,
00 wvde

Same
Same
Samic
Same

Same
Same
Same
Same
Sarme

MNCS-20-475 M5

MNCP4-474-M
NCS-15-100-X-3
NC5-15-560-]-3

MNCS-1%:151-G-3

MOS0 5-4T0-K-4

56591

2O -ESP 30K

CaL-FAPATLK

2C14-A3V- 203
oMY

28
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PARTS LIST (COMTD)

CAPACITORS (CONT )

Y-

BOL DESCRIPTION MATCO TYPE

Chd Samc as C7

Cyg Mica: 00001 mid, MCH-20-102-M-%
== 20406, 500 wvdc

Co0 || Sarme as C27

Cal | Same as C7

CA2 | Same as T30

C63 | Same as C7

Cid | Same as €39

L Sarme as €3

Caa | Same as C6

CaT | Same as O7

C68 | Ceramic; 4 mmi, COC-20-U)-040-0
+0.35 mmi,
200 wvde

Can Ceramic: % mmf, C-a2%0-185
41 2% r.|1:|'|1|'I
$00 wede

C7o0 | Ceramic: 5 mmd, COC-20.U]-030.C
=0.2% mmf,
10 wrede

CT1 | Same as C1

C72 | Mica: 27 mamf, NS 1%-270-K-3
o D0HR, 300 wedc

€75 | Same as Cidl

C74 | Same as C23

C73 Varmable: %32 mmf B-20688.1

C76 | Same as C7%

C77 | Vanable: B Mpag.2
2.3.14.2 mmf

78 | Sime ag C7%

C79 | Same as CT5

£a0 | Same as CT

CA1 | Same as C75

a2z [ Mica: 320 mmlf, MNCS-13-321-G-3
== 200 W0 wvde

CEL | Mica: 870 mmf, MCE-15-57 103
=206, 300 wvde

Ca4d | Mica: 1230 memf, MCS-15025].5G-3
=20k, 300 wvde

Cas | Mica: 1990 mmil, NS 61501 -5
=58, 300 wvdc

CaS | Same as Cad

Y M.
BOL | DESCRIPTION NATCO TYPE
CHT Same ac CHS
Chd | Mica: ZEM) mmi, PCS-14:255 1 )5
= %60, MW wwdc
Cay | Mica: 270 mmf, MCS-20-271-K-%
== 1055, 300 mvelg
e Ceramic: % munt, 20K -5 T
+ (k%5 mmil, 303 woede
Cal || Same as 07
oz Muca: 68 mml, Mk 150805
— %4, 300 wvds
Coy | Same as COZ
[ LEE Varable: 3.%-3% mmf | A-123012.0
(Teim )
o3 Muca: 270 muenl, 5-6%0-3
== S0k 00 wyde
Cos | Variable: 4-14 mmi B-10mpR 5
a7 Ceramic: 7 mmf, COC-20.CK-arn-D
=% mmf, 08 s
Cul | Mica: 68 mmf, MNLS- Lh-660-K-3
4 1D%s, ¥ wwde
Co9 | Cerammic: 3 mmf, OG- -0 a0 D
| o= % mml, M) wyvde
Crool Same as €00
Crol| Same as CU5
Cloz2| Ceramic. 10 mumi, COC- 200K L F
S Ly umd, 300 wvdc
C103 | Ceramic: 25 mmf, | CCC-20CK-250-K
| =106, SO0 wvdc
CUpd | Same a3 C9%
€103 | Same a3 Cro3
L‘mﬁ! Mirs: 3% mmf, MOS0 %560 K-
I‘ = 106G, SCH wovde
C107 | Same a5 C90
L0868 | Same as C9%
€109 | Same as Co
Ciro | Same as C7
(‘.m] Same as (487
C112 5 Same as 7
CLLE | Sarme as 57
C114 | Same as CWs
C115 | Same ay CO0
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PARTS LIST {CONT T

CAPACITORS (CONT D

5Y M-
BOL

DESCRIFTION

MATCO TYPE

ClG

C117
Cois
CLg
Cizo
Ci121

Cias
CiL2s
C124

C125%

C126
L7
L1128
C129
130
Clal

Cis2
C13%
C134
135
1546
(Y
138
Clag
Crdo
Ci4i

Claz
143
C144
C14%
Clis

147

Cl144
Chdg

150

141

Mica: %10 mmi,
=40 00 wvde
Same as (90
Same an 9%
Same as 9%
Same a: C116
Same ag CO0
Lame as 7
Same as CU%
Same as €90
Same as 57
Same ax L7
Lame as 57
same as C9%
Same a5 C90
Same as CLLG
Same as C90
Bame a2z CO05
Same as 005
Same as 114G
Bame as Cua
Same 25 L7
same as {0%
Same as (90
Same as €97
Same a4z €37
Same as 57
Same as CU
Bames ax (0%
Samg as CF
Same as L0

Ceramic: 100 mimf,

4+ 10y, 00 wvdc
Mica: 100 mmf,
=+ 107, 00 wvsdi
Same as C8%
Bica: %10 mmf,
= 1007, 500 wvde
Faper: 0.1 mid,
Ao wvde, == 207
Bame as C147T

H - 30035

2Ca2-FAP-102-K

NS 15 100-K-%

CM-13-D-%11-K

MCF4-104-M

20

5Y M-
BOL

DESCRIFTIOMN

MNATOD TYPE

142

C1%3
C1%4
C15%

1540
CL57
Ci38

C1 59
C1a0
.16l
L1632

C163
Crod

C165
150

157
Cl1G8
Cleg
C170
C171

c1r2
CI73
T4
Ci7s
CL76
C177
C178

C179
C18D
Crdn

Meca: 3 mmid,

=5 i, S0 wvdc
Same as (7

Same as %%

Paper: 0,022 mfd,
e 2045, 0 wevds

Same a5 C7
Lame as C7
Paper- 1.0 mid,
4 2, A0 wwde
Smrme as Y5
Same as C7
Same as Cl48
Mica: 470 mmf,
e L T IR
Same ax (7
Mica: 220 mmf,
= 105, 300 wvdc
Same a3 CI150
Mica: 390 mmf,
+ S8 S0b wwds
Same as €37
Bame as {130
Vamable: 3.%9 manl
Same as C7
Ceramic: 22 mmf,
=480, 00 wedc
Same as C47
Same as ClYS
Same as C57
Samc as C7
Same as C37
Dieleted

Mica: 0001 mild,
1000 v

Same s (178
Same as CLTH

Efectralytic

20-20.40 mid, 30 vdc
20 mifd, 250 wac

MNCS15-030-X 4%

NCP-2-223%-M

B.2y4%44

NCS-20-471-)-3

NCS20-221-K-5

NS 20.391.)-5

B-19781-3

COC-20.U)-220- -3

1-667-30
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PARTS LIST (CONTD)

RESISTORS*
SBE:- DESCRIFTION NATCO TYPE 5;;'{ DESCRIPTION NATCO TYPE
Ri | Fixed: 470 K ohes, RC-20-BF-474-M B33 | Fixed: 100 ohms RC-20-BF-101-K
209 R34 | Fixed: 470 ohms, RC-20-BF-471-M
Rz Fized: 1BO ohms RC-20-Bl-181-K =+ M9
K3 Fixed: 10 K ohims RC20BE-103-K R3% | Fixed: &R ahms BC-20.BF-680-K
R4 Fixed: 1200 ohms RC20-BF-122-K Bis | Fixed: 330 ohms RC-20-BF-331-K
| Fixed: 220 ohms, ROC-2LBE.221.M K37 | Fixed: 47 alms, RC-20-BF-470.M
== 2050 =+ H0%h
Ra Fixed: 270 ohms RC-20-BF.271-K Rig | Fixed: 1% ohms RC-20.BF. 130K
R7 Same a3 K1 B39 | Fixed: 100 ohms, BC-20-BF-100-M
RE | Same as R2 4 2000
Ro Same as B3 R40 | Same az R30
Ri1d | Fixed: G680 ahms RC-20-BF-481-K R4t | Same as R23
Eil Frxed: 4700 ahms RC-20-BF-472-K R4z Spme ax R
Ri2 | Same as Ril Rd3 | Fixed: 3% ohms RC-20.BF- 330K
R13 | Fixed: 3300 obms RC-20.BF.332-K kad | Fined: 120 ohme RC-20.BF.1 21K
Ri4 | Fixed: 2700 ohms RC-20.BF.272.K pas | Same a5 B27
R13 | Same as B3 R46 | Same as R23
R16 Same 15 R2 RAT Same as K1
Ri7 ) Fixed: 1 megohm, RC-20-BF-105%-M B48 | Variable: 8 K ohss, {8 PO
1?1'05".;- whTE Wi nd
Rig | Fixsd: 130 ohms RC-20-BF.151.K Réo | Same as RA3
RE| mems A B30 | Fixed: 47 K olms, RC-42.BF-473.K
R20 | Same as RIS 7 watt
R21 | Same as RI7 ms1 | Same as R4
B22 | Same a3 K11 k32 | Seoc as 17
2% Fixed: 2200 ohrms, RC.z0-BF-222-M
= 20% B33 | Same as RI3
R24 | Fixed: 22 ohms, RC-20-BF-220-M R34 | Same as Ri
£ 205 B33 | Fined: 220 ohms RC.20-BF-221-K
Ri% | Same as RI R4 | Same as R28
R26 | Fised: 470 ohms RC.20-BF.471-K 37 | Fixed: 33 K ohms RC-20-BF.333-K
R27 | Fized: 47 K ohms RC.20.BF.473.K K3k | Same as RI3
R28 | Fixed: 100 K ohms RC-20. BF. 104K R49 | Frxed: 130 K ahms RC-20-BF1%4:K
R12 | Same as H17 Rid | Same as RI7
R30 | Fixed: 47 ohms RC-20-BE-470.K R61 | Fixed: 470 K ohms RC-20-RF-474.K
B3l | Fixed: 18 K ohms RC-20-RE-1R5-K H&2 | Same o5 H2R
R32 | Same as R31

*AN resistors 1/ watt, 10% tolerance
enless noted otherwise,

Xy
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PARTS LIST ({CONTLY)

RESISTORS (CONT D)

EIH: DESCRIPTION NATCO TYPE

Héd | Same a1 R27

Réd | Same a3 Rit

R&s | Same as R

B &5 Fixed- 68 K ohms RC.20.BF-633-K

Ra7 Rame a: Ri9

RAE Same as B§5

Ran Fized: 270 K ahms, RC.20.BF-274.M
+ 205,

R0 Same as H17

R71 Fiaed: 1508 alms, RC-20-BF-192-M
gt L LS

B72 | Same as R6

R7% Fixed: 22 K ghms RO 20-BF-223-K

E74 Fixed- 1800 ahms, RC.0-BF-182-K
144 walt

R Fixed: 270 K aohms RC-20-BF-274-K

R7 | Same as RYY

R77 | Samc as B2

R7E | Same a5 Ro

R79 | Fized: 220 K ohms, RC-20-BF.224-M
= 200

REO | Same as R6

LH Jame a1 R79

Ra2 | Yanable A- 20879
0 K ohms

R4y | Same a: R73

Ria4 Fixed: 270 ohms RC-30.BF.271-K

5;;’:‘ DESCRIPTION NATCO TYPE
Ras | Same as R27
REd | Ficed: 10 K ohms, RiC-20-BF.10%.M
= 20%0
RE7 | 5ame as Hil
R8E | 3ame ms R2IE
RE89 | Same as R34
Rog | Fixed: 10 megohm, RC-20-BF-106-M
-+ H0%p
R Same as ROOD
R92 | Variable C-20673
00 K ahms
R93 | Fized: 1000 obhms RC-20-BF-102.K
Roa Varizhble: 1080 alims B-2T63%7
Ros | Same as R
B9t | Same as R79
R97 | Fixed: 18 megohms RC-20.-BF-186K
Boeg | Fixed: 270 ohms, RC-42-BF-271.K
2 aratt
Red | Fixed: 22 ohms, RIC.42.-BF-220-M
& owakt, =200
R1o0 | Fixed: 150 ohms, B-i Td¥5-T
T walkt
Ri10l | Fizged: 2300 ohms, B-17436-6
10 wate, wire-wound
R102 | Fized: 2.2 ahms, B-098-24
| wath, wire-wound
R10d | Fixed: 3.9 ohms, K02E-33
1 waif, wire-wound

AU resestors I/ wealt, 105 tolecance
unless noted otherwise.

B
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PARTS LIST (CONTD)

MISCELLAMNEDUS

DESCRIPTTONMN

(ovar. SR . e s e
-B'IIIL DESCRIPTION MATCO TYPE B
CR1 | Rectaiwer, I N 1aD2 P2

Salicon T'.Imd._- P1A
F1 Fuse: 2 amps, 250 v M- B0 P
] Lamp, Panel: MPL-4T
@15 dnLpE, i w Fq
12 Same as 1
13 Same as [1 P
J Connecear, Coaxial H- 2 Tasa
{Ant.) AMPH. UHF 1
as-1R 52
]z Same as 1 (IF)
JE Same as J1 {HFO) $3
J4 Jasck, Phones: A-12241 &4
L1 RF Choke: 343001 L
10 microbhenries 54
Lz AF Choke 5A- 3080
2. mullihen ey %7
L3 Inductar, Variable: B-29847
Band 1 L
14 Inductor, ¥Wariable: B-X%a%e 59
Band 2
L3 Indpcrar, Variable B-2igsw T
Band 3
L& Iaductar, Vanable: B- 25860 T2
Band 4
L7 Inductar, Vanahle: - 25861 T3
Band %
L& Inductor, Warablc: B-25H6.2 T4
Bund &
1] Indisctar, Warakle B-24863 Ts
Band 7
L | Choke: SA-30m2 Té
1.0 rwie rahaenries
L1 Inductor, Variable R-Z06T1 T
0.5 miceohsnnes
L1z Same as L1G TE
Li3 Same as L10 Ty
Lid4 | Same as L2 Tid
L13 | Choke, Filter. B-20788 Ti
4 benmies Ti2
1 Megep, 5 0-1 ma, C-25%4% Tia
Pl Socker, Crystal SA-2813 et
Pi& | Plug, Cathade B-roGE? ]

NATCO TYPE

Socket, Accessory
Plug, Adcesory
Socket, Calibrator
Samg as P2

Plug, Crystal Filter
Input

Plug, Crystal Filter
Cratput

Switch, BAMD
Swatch, OSC
Channel Selector
Switch, 1F Selector
Switch, MODE
Switch, TONE
Switch, On/OFF
Paer of R%2

Fwitch, 115 v 250 v
lire

Switch, 3TBY fREC

Switch,
CALIBRATE

Cadl, Anfcnnma
Band 1

Coil, Antenma
Band 2
Codl, Antenpa
Band 3

Coul, Antenna
Band 4
Coal, Antemna:
Band %

Caoil, Antenna
Band 6

Coil, Antenna
Band T

Conl, BF: Band 1
Coil, RF. Band 2
Coal, RE: Band 5
Coil, BEF: Band 4
'li':|;|-;i|r KF: Band *
Coil, RF: Band &
Coil, RF: Band 7

B.arard-z
A-2T620

B-206T4

B-27862

B-2T66%
B-25%41

- 23871
B.34872
B-23873
B-2i874
B-2587%
B-25876
B-25877
B- 258064
B-23865
B2 5884
B-25867
B-25868

B-25a44
B-2%870

)
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PARTS LIST (CONTD)

MISCELLANEOUS (CONTLY)

SY M-
BOL DESCRIFTION MNATOD TYPE
Tis Capil, Mixes: Band 1 B2 5850
Tl Caril, Muxer: Band 7 te x589
Ty Coal, Mixee. Bind 5 B.re9%2
TIE Coil, Mixer. Band 4 B-29835
TLw Cgil, Mixer; Bend % B:258%4
T2o | Coil, Mizer. Band 6 H.258%%
T2 | Coil, Mixer: Band 7 B-258%6
T22 | Transformer, I SA-9122
1720 ke

T3 | Transformer, IF B. 20472
4%% ke

T2 | Transdormer, [F: SA-9123
435 ke

T2% | Same as T2

TG Same a5 T24

T27 | Transfermer, 1F: SA4-5543
455 ke

T24 | Samc as T24
T | Same as TH
Tio | Same a3 T27
Tl Same as T2d
Tix | Same as T2
T3y Transformer, IF B.z3078
T34 | Transformer, B 20649

“Audio Chutput

T}ﬁ-. Transformer, Power B-2078%

ThI | Pamel, B 2efBi- 3
Teeminal, BSW

Thz | Panel, B-20e50 -2
Terminal, Audin

TPL | Jack, Tip IFO -2 T64604-
Amph. TR-AP

SYM

Bl DESCRIPTION

TE2 Jack, 'I'ip B
Amph, is-1P

Vi Tube: type 0bBZ6

Vi Same as V1

W Tihe: fype AREA

Vi Same as V3

Vi Sarme 45 V3

Vi Tulse: type GBELY

V7 Tube: type 6BAG

VR Same a3 W7

Vi Same as V7

Vo Tube. type GALY

Vit Same a1 V3

V12 Tube: type GLUS

Vs Bame ax VIO

Vid Tube: wype 12ATT

Wis Tube: type GACS

Vié Tube: type EAGE

V17 Tube: type 0B2

Vg Tube: type 4H4C

Y1 Crystal, Quartz:
1275 ke

Y7 Crystal, Quariz:
435 ke

L | Socket, Crystal

Yx2 | Same as YXI

YE5 | Same as YXI

Y4 | Same 25 YX1

Y | Same as YXI

YX6 Same a3 T X1

|-

NATCO TYPE

I- i -1

e

B.206T0
B-1981%-4

SB.2811

34
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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:

Bruce Brackin
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