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INSTALLATION

The NCX.3 transceiver may be used with either the
matching NCX-A 115 volt ac or the NCX-1) 12 volt de
power supplies. We strongly recommend use of the
Mationgl Power Supplies designed for the NCX.3 be-
cause of their r::ll:r:'m-]'g- 1 1-1||:l.p,r ﬂ:‘ﬁ“ltl.ﬁ.lln anel
superior hltering. Tests of other commereial supplies
adveriised for use with the NCX.3 indicate dehciencies
in both of these areas which result in unsatislactory
I A W p-ranrrna“rl-. A mobile mounting bracke!
iz supplied as standard equipment with the NCX.3
transeeiver, For mobile operation, this hracket should
he mounted to e under sarface of the sutomohile
dashbonrd weing two #10, #12 or 14 x 20 screws.
For maximum mounting stalulity, these screws should
he located as far apart as possible in the mobile mount.
ing lrgrket. A J;lll':r usf I:rgr threaded knohs s JLLEES
vaded for mnunling the franscriver directle 10 the
mohile hracket. llas of thess knaba will enalhle rapid
ircdallation nr remeval af the franscsiver from the ma.
hile mount. Mabile operation vsually eesults in ronsid.
srabbe wibemtinn and shoek. For maximum [requency
stahility of the NCX.3 transceiver, it is important that
all meamnting serews used 0 hold the cabinet to the
rhassiz snd panel psembly be o place and frmly
tightened inr1l::r1in|-_ the fwn screws in the upper rear
coweer ol the eaclssire which are rrqnlmf for an eles.
wieal bond. In mohile use, the rubber feet may be e
marvea] Treom ["lr |‘H’!|r!|'||'|'] ol the Nm Lol desiced. “TI-
wsual mechanical ascillatory vilratinns may resull with
some romhbinatinng of autamohiles and moonting loea:
tirnz, In such cases hraces should be ron from the
rear of the NOX3 to the firewall to assure a rigid
maoant, The SEC%-3 mahile hracket has been renter
punched every 157 to provide for rigid mannting at any
desired npﬂ'i[ing angle. T this rigid maunting feature
15 demired, il i= IHTPERATY 1 drill I'|'|rnu|:]'| the mounting
hrarket with a 532 inch drill. A pair of leking pine
i i.||p]'|iiﬂ'|__ with the NCX.3 whirk ran now he slipped
ithromigh the deilled hales of the monnting bracket ine
the mating holes of the transeeiver mounting pad.
When the threaded knohs are attached, the pine will
be raptivated  holding  the  transceiver  rigidly in
pre=itinn,

MICROPHONE COMMECTIONS:

The miveophone inpan of the NCCE G cquigyoed
with o (hrev ciremit jark prrwiqlilu_r. a ground on the
menin bk ol thes thires cigemit plag. The aiedis ot
of a high impedanes micenplone Dpeelerably dyenmie
l-hrrll':l I‘lr :'||l|r.||'|'|r\-|‘ Bea Bliae rilrl; 1 this ||'| Fimie i Face it .Flll k.
Halsie rmiepipphosns i eguippaesd with o PUSHTOCTALR
Fonttooen, Wlwe BPLESHETORT ALK Lasttan slinalid Tae o wiredl
ihat the Hipr ol H TR maeraplane plig = comeectee t e
erovinebed shank of the plog wloen the PUSHTOCTALK

Btton s pressedd, The micrepliome 1'USHETOSTA LR
Fonablieen 1= cepprrierfioa ] poe il MW wasly B, O8] TP -
Nevidental interelimaree of the warseee o s e nul-|l!|-mu-
||.1|p= will mesnft an :||l|l|i1 CFTTTVINETY [ LI BTh EA PO ] TP
sk nu'rnllrmu- rarricker winel mav alansive 1the miepa.
F|1Iul‘1r. Thi= tllh'rlrph-’llll' mpant jack af the MCYY -
--r|||i]||n'|:| witle & =renraiinnge copbmed o that s paadola-
R 1-[ |_I|||'| Fraam=as il.rr LE |I'I!'|-'|-i1l'|' 1-.||-|-r| Illr Iuirlullhnm'
I'II“--I 1 Tae e l'|‘|_ 1|.'|i-|'|..l-l1|'||||||-|' foaflbe | idaki= @I |||lr-|'_ r.qlrl||
in fipuee 21, We strongly meonmmeml thee sse of a gael
wuality wills rangre ll‘l:lullill'l'ui.l' piis ropahiowe,  =inen all
peveary resteivbion of awdiee Dasalwidil 3= aceam-
Iriir-l'u'rl i ke MUY cpvstal laltvee Bltee, The 19771
;-E-:-._-|;|;|r-|_ af ihe anl'ﬂlrlhd:nl' shasmilad B vaswillifasil 16 =T

it v n|r-.':|.1ﬁl||| sealbigwint ol JiTe H“:.Illﬁ s PYIT Besitvom.

MOBILE SPEAKER INSTALLATION:

When tlee SO G Godallesd inoae automalbsile To
e with the SOV soppda, it will sellv bue et
capenicnt 1o wse the spmaker ol the resolae g
r|1||1l;rl' !lnlul-lll nsl ol IIllu.-ll ]l'.'\u.ll- '-Il-ullll‘l D ||l'||l|:_l|l|
il n[ 2l |:." tiermwinal Imir- '|;|'||;.: al 1M TELT 1[ Iiu'
MO fpans O oamsl Vo] cammeetead tes the speabar
||”|.||-_|l- El ”I""Ir =aiifrh |l::1|||p|1'|F I_II|.|||.'I' 1|'| ||.:i|'l-F| fur
.j_”lru vhimee el -||-|';|1,1'| 11[rr'r;||i|||| uilll |'i||||'r' |_Fll'
W wr e stamdaedd FBerovmleist paskion, Dl mof s the
auganwahilis vhissis as the spenker proomd refirm, st
||11l||.;|r|h'r' =r-|||1||-|l |l|l||-||- ||I.|:| el ig=a* |"-,-'|-\-I-;'.-|' 'I.l.'lil'l' 1t
the speaker.

AUXILIARY RELAY COMTROL TERMIMALS:

& wel ool SIPEVT ll'|-‘-|§| ternnnale raledl at | A
enrrenl capacity 12 providhed at the sear of the NEX-3
e allow rontred ol aecesary equiganent dhariege the
irarisanil-reveive eyele, Terminal: 1 and 2 o open
aring peveive, closed daringe transani

Figure 1 shows one application af the NCX-3 aux
i“nr}' rrln}' 'l"mi.ﬂﬂ'l!: rhl |i!|'l|l|’!|' of An Fl'lfl'l'l-ﬂ] nFIjT
iar pair of SPOTY conwial relay (55 o albaw the MO X3
in b vised with & separate hiph power linear amplifier.
Nate thal as shown i the peoeive pusition, the NCX-3
= poapesbed difl"‘f'“}' fo the anlenna lhrﬂ"ﬂ'lh the two
sets of external relay contacts,. When voltape 1= sup-
pliv to the external relayisl theou the MEX-3 eon-
trael terminals during iransmmil. the NIEX 3 oudwat fi-'|- fed
1 the amplifier input and the amplifier output i [I:.d
tis the antenna. The insertion of an SPDT switch in
the exteenal relay voltage fine allows instant selection
of either araight-through operation with the H‘:}:-% oF
high power operation with the lfinear. T'!-Iun awitch
st b thrown e the “straight-through F'l?lltm
when the NCX-3 is wirned off to prevent operation of
the esternal relay,
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Figure 1. NCX-3 Installation
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OPERATION

The NCX-3 transeeiver combines a single conversion
superheterodyne receiver and a hlter type single side-
band transmitter designed for use on Iill'lt &0, 40 and
2 meter amateur bands, A suitable power supply with
excellent regulalion and hltering such as the NCX-A
or NCX-D power supplies, marst L provided for opera-
tion of the NCX-3 transceiver. Fisu:n-. 1 illustrates the
nEcEREATY power connections and power regquirements,
When the NCX-3 iz used with the |$CI A power supply,
the cable of the power supply is wired for direct con-
nection to the NCX-3 and no additional power connec-
tions must be made, A speaker i incorporated as an
integral part of the ‘i{‘ﬂ power supply. When the
NCX-D power supply is used, connections to the power
:.u"ﬂ}f from the Frimlr}' 1246 volt source and belween
the power supply and transceiver should be made in
accordance with the wiring instructions included with
the NCX-D power supply., During mobile operation,
make certain that the tube remains it at all times
and does not extinguish during voice peaks or under
full TUMNE input, Such VR tube extinction will cause
SEVETE l"rﬂ::uumr shift with moedulation, Extinetion af
the VR tube uuu.ullr reaultas from improper loading or
low <280 volt output from the DD supply. It is im
portant to use a DO supply which will provide rated
power to the trlnan:im end o provide adequaie
primary voltage to the DC supply.

CAUTION

BEFORE ATTEMPTING TO OPERATE THE
NCX.3 TRANSCEIVER, THE FOLLOWING PRE-
LIMINARY CONNECTIONS SHOULD BE MADE:
A SUITABLE ANTENNA, PRESENTING 40 TO &b
OHMS RESISTIVE LOAD IMPEDANCE SHOULD
BE CONNECTED TO THE ANTENNA TERMINALS,
A PROPER POWER CABLE SHOULD BE CON-
NECTED FROM THE POWER SUPPLY TO THE
NCX-3 TRANSCEIVER, AND A MICROPHONE OR
KEY SHOULD RE CONNECTED TO THE APPRO-
PRIATE INPUT JACKS. THE FUNCTION SWITCH
SHOULD REMAIN IN THE OFF POSITION WHILE
THESE CONNECTIONS ARE BEING MADE.

SSE OPERATIONM

1. Set front panel controls as follows:

MIC GAIN fully cow

CARRIER BALANCE at 12 a'elock

RF GAIN fully cw

AUDIO GAIN at 9 o'clock

BAND and MAIN TUNING on proper band and

frequency
PA TUNE PA LOAD and EXCITER TUNE

Tully cew

2. Set rear panel controls as follows:
VOX SENSITIVITY and VOX DELAY fully cew
BIAS contral at 12 o'elock

VOX-PTT switch an FTT if microphone has
PTT switch, otherwise on VIUOX

RECEIVER TUME-UP (55B)

1. Turn FUNCTION switch to 35H. After seversl
arconds’ WATH-UR, the NOX.3 tramsmil-receiyve rrltr
ghould close with an audible click. The NCX-3 is now
in a receive condition on the selected hand and
Irequency.

2. Adjust PA TUNE snd EXCITER TUNME for
maximum S-meter reading or background noise. This
adjustment aulomatically sets up approximate transmit
tuning since these controls are commen for both trans.
mitter and receiver.

3. Adjust AUDIO GAIN for comfortable listening
Jewel,

TRAMSMITTER TUME-UP (558)

1. Turn FUNCTION switch to TUNE and adjust
EXCITER TUNE for maximum meter reading.

2. Adjust PA TLINE far mintmoam meter rnurlin!'
(dip) m::’lmling proper toning of the final Pi network.

3. Return FUNCTION switch to 5538, If the micro-
ne is egul with & push-to-talk buiton and the
rear WOX- switch is set for PTT operation, de-
resa Lhe mi.nmPhnnr. buttom and rotate the CARRIER
ALANCE control for minimum meter resding.

NOTE

IF THIS i8S THE FIRST TIME THE NCX.3
TRANSCEIVER HAS BEEN PLACED IN OPERA-
TION, THE REAR PANEL BIAS CONTROL
SHOULD BE ADJUSTED. HOLD THE PUSH-TO-
TALK BUTTON DEPRESSED AND ROTATE THE
CARRIER BALANCE CONTROL FOR MINIMUM
METER READING ACCORDING TO THE IN-
STRUCTTIONS OF STEP 3. NOTE THE METER
READING AT THIS SETTING. IT SHOULD RE
RETWEEN 50 AND 60 MA. IF IT IS NOT, ADIUST
THE REAR PANEL BIAS CONTROL UNTIL THIS
CONDITION 15 ACHIEVED.

4. If microphone is not equipped with a
talk button, et the rear fq\riﬁnm awile

VX ition.  Leave the MIC GAIN contrsl Hl
CEW. tate the resr panel VOX SENSITIVITY mn-



trol, waril the transmit-receive relay trips with speech
information o the m'irrnph-nnr. Haold the relay in a
transmit condition with a steady tone or sound into
the microphone. While holding the relay in thiz man-
ner, the front |.|-unl|'| CAERIEER BALANCE contral and
the BIAS adjustment can be made as described in

gtep 3,

5 Return the FUNCTION swiich to TUNE and
adjust EXCITER TUNE and PA TUNE a2 describad
in step 1, Eiluu.'l.:r rotate the PA LOAD control ew and
“dip"™ meter reading with FA TUNE control until
rreter reads 30 ma. Betuen FURNCTION switch to
S5B. The transmitter is now properly toned and

foaded. NOTE

M} NOT PROLONG TUNEUP PROCEDURES
MORE THAN 30 SECONDS AT A TIME IN ORDER
TG PREVENT UNNECESSARY OVERHEATING
OF COMPONENTS DURING OUT-OF-RESONANCE
CONDITIONS, AFTER EXPERIENCE 15 CAINED,
TUNE-UP MAY BE ACCOMPLISHED IN A MAT.
TER OF A FEW SECONDS,

MICROPHONE GAIMN ADJUSTMENT

1. For push-to-talk operation, throw rtear panel
VO PTT awitch to PTT. Depress microphone button
and advance MIC GAIN control while talking unuil
average meber mdinﬁ iz between 100 and 150 ma.,
with only occasional higher peaks, It is imporlant to
remember that the NCX-3 meter reads 500 ma. full
zeale, apd 18 well dgm . Peak carrent i EI.'J‘HI!Fr i
I!!u- :'lm ma., arnea |I r.p-rrl-rlinp; an indiv;dﬂﬂl 'ﬂ.l;l:l"'
characteristica) and the NCX-3 ix ronning & full 206
watts peak input. This adjustment, as in any 55R
transceiver, 15 beal performed with the aid of an oecil
loscope, but the above techniques will serve until a
more optimam sdjusiment can be made with the help
of an oscilloscope or an on-the-air check by another
amateus with good receiving equipment,

2. For YOX operation, turn rear pancel VIOCPTT
switch to VOX, Turn receiver MIC GAIN control com-
pletely ecw, and rotate rear panel VOX SENSITIVITY
control unlil the relay just trips casily while speaking
into the microphone at normal level and distance,

SUFFICIENT VOX GAIN 15 AVAILABLE IN THE
NCX-3 TO ALLOW FULL ANTI-VOX INSERTION
AT ALL TIMES and so no ANTI-VOX Contral Poten-
tiomeler 15 necessary, Adjost VOX DELAY until VOX
relay holds for the desired time afier speaking.

THE ABOVE ADJUSTMENTS ALL INTERLOCK
T A SMALL DEGREE, AND IT MAY BE NECES.
SARY TO REFEAT ALL ADJUSTMENTS ONCE DR
TWICE TO OFTIMIZE RESULTS.

3. Adjust MIC GAIN control &s in step 1.
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VOX OPERATION, WHILE MORBILE, 15 QUITE
EASY AND PRACTICAL, BUT VOX SENSITIVITY
AND MIC GAIN SHOULD BE ADJUSTED FOR
CLOSE-TALKING TO PREVENT CAR AND WIND
NOISES FROM TRIPPING THE RELAY.

4. Your NUX-3 15 now taned and ready o e,
EXCITER TUNE and PA TUNE should be re-adjusted

when substantial frequency changes are mode,

CYW OPERATION

L. It is asswened that the NCX-3 has been set op for
558 aperation amd it is now desired to operate CTE.

2. Tnzert key plug in rvear pane]l jack.
3. 5et MATN TUNING to desired CW freouency.

4 Tum FUNCTION switch 1w TUNE and adjust
trnnsmitter as for S5E operation.

5. Tuen FUNCTION switch tn OW, depress key
and adjust CARRIER BALANCE control until meter
reads 300 ma,

6. The NCX-3 is now tuned for CW operafion, and

15 rhu-rh' for full heeak-in nll'l-rrllil'm. When the h-'l.r 1%
depressed to start sending, the YOX relay in the

MNCX.-3 aptomatically switches from reccive to trans
mit. The YOX relay will hold in wntil the operatar
stops sending, and then will aotomatically switch to
receive. By adjusting the rear panel VOX DELAY
romtrol, the operator may set the “hold-in™ relay tine
to his liking. An externsl keving moniter may be
helpful in monitoring sending.

AM OFPERATION

. Tr s psmurmesd the NOCX-3 haz been o up for
EER npEeration and it i= noow desived to aprrate M.

2. Fither VOX ar PTT operation ahoulid b selected.

3 Tum FUNCTION switch to TUNE and ad just
transmitter ta 300 ma. onder fune conditions,

4, Turn FUNCTION switch 10 AM, mm MIC
CAIN fully erw, and trip transmit relay as described
in step 1 or 2 under Microphone Gain Adjustment.

5. Adjust CARRIER BALANCE until meter reads
150 ma.

6. Advance MIC GAIN until meter jost fickers on
voice peaks,

7. The NCX.3 ts now adjusted for AM operation,
and the AM detector is automatically in use. Because
of the high skirt selectivity of the MNOX-3 Alter, AM
signale will probably sound more notural when tuned
slightly to one side of the “peak.”
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THEORY OF OPERATION

The NCX-3 wranseeiver, designed 10 cover the 80,
40 and 20 meter amateur bands, combines a ;Fnr
conversion superheterodyne receiver and single side-
band transmitter, both employing & common crystal
lattice filter. The final Pi mlwmi and driver tuning
cirenits of the fransmitter serve as common BF cireuits
for the receiver. The carrier ascillator and VFO are
common e the receiver and transmitter circuits while

DRYER  XMIT MXER

the receiver first IF atage i used as a low level ampli-
fier in the transmitter-exciter function. The use of
rommon filter and RF input components, in particular.
results in an extremely sensitive and image-free selec.
tive receiver as well as a high quality, low distortion
S5R transmitter.

The operation of the NCX.3 is best undersiood by
reference o the block diagram, Hgure 2.

Figurs 2. NCX-J Biock Diagrom



THE TRAMNSMITTER

The transmit signal path of the NCX-3 is indicated
on the block diagram f-' g dashed lime. The micro:
phone inpul circoit s igned Tor hagh @ Ance
dynamic or crystal mic wes and provides for con.
nection to &  pusheio- microphone circuit. The
microphone input is connected directly 1o the grid of
the ptnl'l:ldr. section of & GANS tube 'U'Ilith OpErales as
a microphone pre-amplifier. The output at the plate
of the microphone pre.amplifier is coupled to the
microphone gain control which feeds the grid of a
triode mtinnrof :hrrl._hlz.'u.'i'? tube which is used as a
speech  amplifier. ¢ plate circwit of this h
|I::;;iﬁrf ich,l:uup]rd t nrji of the deflection ﬂﬂ:’tl::i:u
of the 7360 balanced modulator.

A 12BA6 wbe is used as a erystal controlled Pierce
oacillator operating at 52008 me. for carrier genera-
tion, The oscillator eircuit uses the screen and cathode
of the 12BA6 tube. The oscillator section is electron
coupled to the suppressor and plate circwits which
feed the balanced modulstor Yoad. The carrier Ilm'll.l
is obtained acroas i resistive plate load and fed through
a volage divider to the grid of the 7360 balanced
modulator. A halancing network is connected tn the
front panel carrier balance control and the deftection
electrodes of the 7360 halanced modulstor tube. In
addition, the plate of the balanced modulator provides
phase halancing through €107 for maximum carrier
suppression. The balanced primary winding is coupled
to a singhe-ended sscondary which serves as both the
iﬁripul source and load for a four-pole crystal lattice

Ler,

The output of the crystal lamtice Blter is fed o the
grid of a 12BAG6 first IF stage with a single tuned
plate circuil tuned to approximately 5.2 me, The out-
put of this plate circuil is mupled’tu the grid of the
IZREG tranamil mixer.

The VFO uses a 12AUG wbe operating as a
Hrnnndnd plﬂ't Eﬂlpittll- oacillator. The tank circuils of
this cacillator use extremely stable capacitors to provide
for minimum warm-up drift and maximum frequency
gability. As in the carrier oscillator, the actual oscilla-
tor circuit operates between the screen and cathode
of the 12AUG tube so that electron coupling may be
wsed for isolation of the loads. Output from the VFO
is obtained across a resistive plate load and is coupled
to the oscillator grid of the 12BE6 transmil mixer.

The plate circuit of the transmit mixer contains a
single tuned coil which feeds the grid of the 12RY7
transmit driver. The plale circuit of the transmit
driver also contains a ﬂnrﬂt tuned tank circuit which
feeds the Fﬂd af the fina ;mp]:iﬁrr. The coils in the
plate circwits of the transmil mixer and transmit driver
are band switched 1o provide for coverage of the 80,
40 and 20 meter amateur bands. The tuning gang is
tracked so that exciter tuning can be accompli
with |,'.|r||'|I one controd, The E:ina al the iransmit mizer
and driver are such that & driving signal in excess of
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106k wolts can be ohtainesd at the grid of the final amplh
fier, thus assuring linear operation of the exciter to
well above the level necessary for proper drive to the
firal.

The fnal amplifier employs 2 pair of 6015 tules
operating in parallel. A bias adjustment is provided
in the grid circuit for adjustment of idling current.
The plates of the 6GJ5 final lmiﬁr.r are coupled to
a high-eficiency Pi network. Pi network incor.
porates band switching for selection of proper in-
ductance and load capacitance 10 enable tuning of a
A to 6 ohm resistive load over the entire 80, 40 and
2 meter amateur bands. The Pi network is designed
for continuous operation at a power level of 200 wans
input, Neutralization is provided by means of a small
adiustable capacitor coupled from the plate of the
615 final amplifier o the partially bypassed return
of the final grid circuil coils {driver plate coils). When
the NCX-3 final amplifier is properly neotralized.
maximum output on & matched antenna will occar at
the pnin'r of 'plu.'l.r corrent dip &8 indicated on the
cathode current meter,

THE RECEIVER

The NCX-3 receiver circuits are indicated by the
double solid lines in the hlock diagram, figare 2. The
receiver RF circuits are common to the ransmitter
circuite, The high impedance point of the fnal Pi
network. at the plates of the 6G]5 tubes, is capacitively
conpled 1o the grid of a 12BA6 RF stage while the
plate coils of the 1ZBYT transmit driver stage are
connected directly in rallel with the 'p?'-llt of the
12BAG KF amplifier thus providing for receiver RF
selectivity and common receiver-transmitter tuning of
the antenna and RF circuits. The output from the plate
of the RF amplifier is coupled to the signal grid of the
1ZBE6S receive mixer. Dutput from the YFO is coupled
i the oscillsor grid of the 12BES receive mixer. The
plate circuit of the receive miver is connected directly
across the secondary of the halanced modulator trans-
former which serves as the inpul coil to the erysial
lattice Alter.

The cutput of the crystal lattice flter is identical to
the cireuit used for transmission and eouples to the
grid of a 12BA6 first [F amplifier. The plate circuit
of this amplifer employs a single tuned cireuit operat-
ing al ap imately 5.2 me. which feeds the grid of
the second [F amplifier, &5 well as the tranamit mixer
previously mentioned. The plate of the second IF
amplifier ?lin employs a single tuned circuil to feed
the grid of the third IF amplifier, &nd the plate cir-
cuit of the third IF amplifier employs a single tuned
circuil which feeds the detector and AGC ciccuits
thmup;ln separite voliape dividers. The ]:l'l-'ﬂ-d'l.ltl de-
tector employs one triode of the 12AXT tube with the
signal from one IF voltage divider fed to the grid. A
BFID} signal is coupled from the erystal controlled car.
rier oscillator 1o the cathode of the product detector,
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ard the resulting audio signal s obtained across a
resistive boad in the plate circuit. In AM operation, the
cathode of the product detector is grounded, thus pro-
viding a highly «fcient grid leak AM detector,

The output from the plate circuit of the prodect
detector is ool to the audio gain control, themce
o the grid the remaining tricde section of the
12AX7 tube functioning as & grid-leak Biased, hrst
audio amplifier. The plate circuit is coupled to the grid
of the 6AQ5 audio cutput stage. The plate circuit of
the audic output stage feeds the output transformer
having a secogdery designed to match a 3.2 ohm
speaker load. This output signal is also available at
the phone jeck. The low-impedance nature of the
phone jack feed permits use of either high- or low-
impedance phones with satisfactory operation.

A second feed = obtained from the plate civcuit of
the last [F amplifier and is fed to a vohage-doubling
ACGL rectifier. The low-impedance driving source pro-
vides a rapid charge of the AGC bus, en the sig-
nal dizsappears, the negative AGL voltage on the AGC
bhus cannot discharge throogh the diodes and most
discharge through R35 which provides a long release
time. thus making the AGC circuil a very effective,
Fast-attack, slow-relense circuit, This AGC infarmation
i8 fed to the grid of the remaining half of the 12ATT
tube, functioning s an S-meter amplifier, and is also
coupled Lo the grids of the HF stage, and the firat and
second IF stages for AGC control.

THE SWITCHING CIRCUITS

A front panel Tunction switch provides for OFF.
S5B-AM-CW.TUNE functions, A rear panel mode
switch provides for VIOX or PTT operation. When the
front panel function switch is in the OFF position, the
primary power circuit is open, When the NOCX-3 js
used with the NCXA power supply, this switch con.
trols the 117 volt AC power to the power supply.
When the NCXD power supply is veed, this swilch
controls power o & primary power switching relay in
the power supply uril.

Transmit-receive cireail transfer of the NCX.3 is
provided by the use of switched bins voltages 10 as-
sure maximum trouble-(res ration. [n addition,
only one relay is used. While receiving, the relay is
closed ; while transmitting. the relay i open. Specific
relay contacts fonction wdentically for all modes of
operation and will be discussed first:

. External Relay Termimals:
a. Termirals | and 2 open on receive, closed
an fransmit.
b. Terminals 2 and 3 chsed on receive, open

an iransmit.
2. Receiver Biaa:
a. Grounded on receive.

h. '[llll-erl with 40 wvolts with the bus on trans,
ik,

3. AGC:
a. Open with AGC information  peesent on
FeCCIvE,
b. Grounded on fransmit.
4. Transmit B:

a, Grounded on recelve,

b. Cliged with 230 volis on transmib.

5. Receive H:
a. Closed with 220 yolts present on receive,
b. Open on transmit.

. SMeter i
a, Open for S-meler operalion on receivn,
k. firounded on transmil.

There is one remaining switching [unction im
portant o the various modes of operation of the
NCX-3. Tn order to consider this switching operation.
we must first discuss the YOX circuits,. A signal
coupled from the plate of the GANE pentode speech
lmﬁlifﬁrr o the \E:l?.' sensilivity c:-nlftTI i4, in turn,
coupled 1o the grid of the Grst VOX amplifier. The
signal a1 the plate of the kst VOX amplifier couples
to the gprid of the second VOX amplifier. The VX aip-
nal at the second YOX amplifier plates couples to the
VOX detector, A signal simultaneously derived from the
pate of the BADS andio output tube is fed to the
ANTI-VOX sensitivity control which in turn feeds the

ANTI-VOX detector. A DU woltage, proportional to
the audic information passing throo the recsiver
channel, is developed by the ANTI.VOX detector and

is used to back-bins the VOX detector. With proper
control setting, the amount of information oltained
from the lood spesker through the microphone and
VOX channel iz always less than obtained directly
from the audio output stage through the ANTI-VOX
Aetector. Thus, spesker information coupling into the
NCX.3 mic ne will mot trip the l‘..;ﬁ circoit.
Any additional information. such as the voice of the
operator, will cause the VOX information 1o cxeeed
the ANTI-VOX infarmation and the YOX  detector
will begin to conduct. The resulting negative valtage
at the VOX detector oulput is developed acroes an RO
network in which the resistor i varied by means of
the DELAY control. The low-impedance driving
saprce of the VOX cirewit allows rapid charging of
the circuit, The discharge time can he varied from
a fraction of a secand in several seconde This nega-
tive voltage is applied to the grid of the relay contral
tube and ecavese the rn-h"r tn open whea VOX in-
farmation s obtained through the micraphane channel
thus placing the NCX.-3 in a transmit condition.

If the fromt panel funclion switch is placed in the
S8R or AM positions and the rear panel function
swilch i= |:||.l.-nrc| in the VOX position, speesh inforema-
tion will trip the I'I.']ﬂ}'. Tranzmit hias is F[m'lnﬂﬂl
through an additionsl relay terminal nat mentioned
above. thos making the transmitter operative hy re.
moving the hias and connecting the necessary B+ -
Formation, Simultancously, the receiver in silenced by



bins which appears on various mﬂtlrinﬁcmgm When
VOX information disappears from the microphone
channel. depending upon the setting of the delay con-
trol, the hizs on the grid of the relay tobe will dis
appear and the relay will close, returning the NCX-3

1o o receiving condition.

For push-to-talk operation (PTT), the rear mode
gwiteh ia placed in the FTT position. This accom-
plishes two different connections. First, the output of
the VOX amplifier is short-circuited, thus prevenling
tripping of the relay any voice information from
the microphone channel. Secondly, the transmit hias
bus is disconnected from the relay and can be shorted
to ground through the o-talk buttan, This alene
will not change ﬁu NCX-3 from & receive to tranamit
condition. The screen of the transmit mixer which
is fed through a 22,000 ohm resigtor is al approximake.
ly 220 wolte during receiving conditions. When the
transmit bias bus is shorted by the push.to-talk button,
the transmil mixer alarts to condoct, dropping screen
valtage 1o approximately B0 volts. A mf:.F divider
is arranged from this screen to the hiss supply in sch
4 manner that the voltage is approximately 5 volts
positive on receive and 3 volts negative on transmit,
due 1o the carrent drawn by the screen of the transmit
mixer. This negative voltage is fed to the grid of the
relay mbe through the keving diode causing the relay
to open, placing the NCX-3 in a transmil condition,
thus o ting the swilching of the NCX-3 in the
PTT mode.

It should be noted here that biss derived from the
screen of the transmit miver s also supplied to the
audic sutpat and product detector stages by vse of the
muting diode, thus silencing the receiver before the
relay n chance to function, therehy providing for
completely silent receive-transmit switching. On
reverse transition from transmit to receive, o time
conatanl ia incloded on the receive biss bus which is
fed to the first audio amplifier thus assuring that hins
will remain on the frst audio amplifier until after
the relay has closed, again providing a silent tranamit-
receive transition.

With the fronl panel function switch placed in the
AM position, the control operation is identical to that
on the S5B position. The VOX Tunctions of the mode
switch may be wsed in the same manner as used for
gingle sideband operations. For AM operation, the
transmit bins bus is connected through the function
switch and relay to the grid of the carrier oscillator,
causing the l:l!:'ri‘illur to stop functioning each time the
NCX-3 is in a receive condition, thus providing proper
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AM reception without BF(L. A1 the same time, the
cathode of the product detector is grounded to convert
it io a gridleak AM detector. When transmit bias is
removed, the hiaz on the carrier oscillator dizappears
and normal carrier generation is obtained.

With the front panel function switch in the CW
position, the plate circuit of the speech amplifier is
grounded. This eliminates the possibility of the micro-
phone producing wnwanted modulation during CW
operation and also prevents tripping of the VOX

circuit by information entering a live microphone
chanmel. key is connected to the transmit hias bus
oy the CW itien. However, to prevent aceidental

tripping of the transceiver, it is not connected on the
AM and SSH positions. The function of the keying
cireuil ia identical to that of the push-to-talke eirewit
with the exception that after the relay has tripped, as
discussed on the push-ln-u'll: function above, the ﬂl!ll.}'
time constant of the VOX circuit will hold the relay
in a transmit condition. The key is directly connected
to the transmit bias bus and each time it is opened,
the transmitter will cease funclioning due 1o the pres-
ence of bias on the transmit mixer, deiver and bal-
anced modulator. The relay will trip at the instant
the key is touched. The relay will then remain open
resulting in prid block keying. When keying stops,
the delay time constant will allow the relay to close
returning the NCX.3 to a receive condition.

Finally, with the furction switch in the TUNE
position the transmil biss is grounded, again placing
the MEX-3 #n tranamat andd l.'I"i.Fp'il'l.E' the 'I'-E'IE}". In this
razes, the Tanelion awitch alao unds one of the
deflection electrodes of the T360 lanced mdulator,
providing complete earrier unhalance for purposes of
tuning the transmitter.

Metering is accomplished by using an accurate
D' Arsonval meter designed o read voltage aeross a
very small value cathode resistor in the cathode return
of the two 615 final amplifiers. During tranamit, the
S-meter side of the metering circnit is grounded, pro-
viding a direet return of the cathode current metering
eivenit. During receive, there is no current flowin
in the 6GJ5 amplifier tubes dve 10 the removal o
screen voltage from the 6G15 final amplifier by the
relay terminals. The S-meter amplifier cathode is un-
grounded and the S.meter circuit return path i= com-
pleted through the cathode resistance of the finel
amplifier. Thus a single meter functions as a cathode
current meter when the NCX-3 is placed in a transmit
condition, and as an S-meter when in a receive condi-
tiom,
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DETAILED USE OF THE
INDIVIDUAL CONTROLS

The operating instructions in the frsd pages of this
marual enable rapid set-up of the NCX-3 for 53B,
AM or CW transmission. A more thorough knowledge
of the aperation of the individoal controls will allow
the operator greater fexibility and will encourage
better operating practices, Operation of the AUDID
GAIN control, the BAND switch and the MAIN
TUNING control are conventional and straightforward
and will not be discusaed in the following section.

THE FUNCTION SWITCH

It is important to note the varipes interlocking fea-
tures of the FUNCTION switch. In the SSB or AM
positicns of the FUNCTION switch, cither YOX or

ul:n:ralinn may be used, The rear el VIIX-
PTT switch selects either of these two e of opera-
tion. The rear panel key jock is discopnected from
the internal circuit of the NCX-32 in these two 'El::l't
tions, thus allowing a key to be FI”EE’J inta the NOX-
3 under all modes of operation. Accidental closing
of the key will not trip the unit to tranamit if the
FU"-[.TT[F'F- swilch is in either the 5358 or AM
tion., In the AM position, the FUNCTION switch
grounds the cathode of the product detector 1o convert
it to an efficient triode detector and l|:|||1ﬁ|:|. transamit
hias to the carrier oscillator during receiving periods
"'ll:lfl :i!-:n-:ilu.: the beat frequency oscillator of the re-
CrEiver,

If the front panel FUNCTION switch is placed in
the CW position, the rear panel key jack is connected
for auvtomatic break-in operation. At the same time,
the plate of the microphone pre-amplifier is grounded
o prevent accidental 1'I1-ru'|u|l:l:i-:|r1 of the transmitted
signal by a microphone connected to the NCX-3. Dar-
ing CW operation, the rear panel MODE switch can
be in either the VOX or positions without any
#ffect on the aperation of the transceiver, The alight
mudin “heep” which may be heard from the Jood.
speaker al the beginning of rach k-l:]' eyche ia the
result of the extremely fast attack time n? the break-in
CW ctrcwit which eliminates “clipping™ of the first dot.

Finally, in the TUNE position of the FUNCTION
switch, the keying circuit &5 internally groonded,
FI[H.I‘.'IH the ]"ué'{'i in & lransmitl condition, &t the
wme hmr one of the deflection electrodes of the T360
halanced modulator wbe i3 grounded, providing for
more than normal drive o the finsl amplifier for tune
wp. It is important to note that if the FUNCTION
switrh is prn{'td in the TUNE Frl'.'r.'litinn and an antennn
is eonpected o the NCX-3, full power transmission of &
CW note will ceeur and can cause unwanted inter-
ference on the frequency and band in use. Tunewp
procedure should therefore be limited to as short a
time as possible.

THE PA TUME AMD PA LOAD CONTROLS

Adjustment of the PA TUNE and PA LOAD con-
trols is inter-dependent. For normal use, the NCX-3
is placed in a 'ﬁ?ﬂ; position. The EXCITER TUNE
contral i sel for maximum meter indication. The PA
TUMNE control is then set for minimum indication, in-
dicating resonance of the Pi network. For a normal 40
to &0 ohm resistive antenna. the PA LOAD contral
should then be rolated from & maximum cow position to
increase the meter reading. As this i= dene, there will
be some inter-sction with the PA TUNE control and
it will be necessary to slightly for minimum
meter indication. As the PA LDAD is advanced, the
minimum meter reading will inerease. Proper loadin
for 200 watts peak input occurs at 300 ma. fm:rhes
in red on the meter scale}, This loading current
ahould not be exe sinee the Pi nstwork EEII'Ii.FI':I
i swch that addin r i:rlru.l.! from g TOO walt
sapply will not result in additional power output.
Above 300 ma. the efficiency of the NCX-3 final
amplifier will be impaired and no further output will
be obtained.

Proper operation of any lincar final amplifier de-
pends on proper idling rurr-:n'r adjoamment and on
sulficient drive for adequate ate current during
an off-resonance condition. justrnent of the bias
setting of the NCX-3 fnal lmphﬁcr is discussed onder
a separate bias adjustment paragraph. Assaming this
sctting has been made for an idling current between
50 and 60 ma., it should be possible to obtain & maxi-
mum off-resonanes plate current in excess of 330 ma.
with the NCX.3 final amplifier. As the PA TUNE
rontral is rotated throogh the minimum corrent point
(dipl, the meter should indicate a definile rise o
cither side of the resonant point. If 700 volts is bein
properly  supplisd to the plate circuit of the ﬁn.ﬁ
amplifier and the FKC]TEH!]TUNE contral is properly
adjusted, this off-resonance current shouold exeeed 350
ma. IF this current canmot be achieved, the causs
should be investigated. Typical reasons may include
any of the following: improper BIAS setting, improper
EXCITER TUNE adjustment, low plate sup y voltage
to the final amplifier under full load conditions, low
driver B+, defective final amplifier tubes, or improper
a:-n-eultmn of the' exciter stages resulting in low driving
signa

As mentioned above, low plate supply voltage 1o the
final amplifier will frequently resolt in difficulty i
oMaining a suitable off resonance cureent. The NCX-A
powEr :.uppl:r 15 raled o deliver T volis to the final
amplifier with & 115 VAC input. The NCX.I} power
supply is rated to deliver 700 volts to the plate circuit
of the final amplifier with a 120 volt input 10 the
powEr i:u|.r|.|ly. If the AC line 'l.ra!l:q,gt or the mobile




hattery supply voltage are low, the pawer supply out-
pul will be reduced. Under these conditions, an off-
resopance plate current ol kst than 350 ma. will
probably occur. Thiz will not impair the apecation of
the MNCX-3 tranzceiver, provided the PA LOAD con-
fral i3 ot Il:ljll:ul!-rt! for ewcessive loading condilions
In no event should the LOADY control advanoed
so that the plate current at the resenant dip exceeds
B57% of the affl-resonant plate current, which is noted
by detuning the PA TUNE contral,

In many instances an antenna bad will be presented
o the NCX-3 which is outside the 40 to &0 ohm range
of the Pi network of the NCX.3. Antennas presenting
this Ey e af impedance should, if ar all put'l!i]'.ﬁ]r, b
adjusted to present a proper load at the NCX.3
antennn terminals, This can be done throogh the wee
af malching metworks amd in many instamces through
the simple expedient of tatloring the length of the
antenna  transmision line to medify it terminal
impedance. Generally speaking, if the NCX-3 exhibits
a resonant plate current in the dip in excess of 300
ma. with the PA LIOAD control rotated b il full
counter clockwise position. the antenna load impedance
is helow 40 ohms and cannot be suitably matched
te the MOX 3. IL on the other hand, the resonant di
is 20ill less than 300 ma. with the PA LOAD contro
rotated to its full clockwize positicn, the antenna load
impedance is above 60 ohms. It is posaible to modily
the Pi network cutput capacitors of the NCX-3 w0 take
CAre nF T miﬂlu.uding i theass dE:‘fﬁimn. Tith ﬂ'nr
PA housing remaved, a group of three mica capacitors
will be seen just below the BAND switch and con-
nevted between the BAND switch and chassis, These
capaciters -3, C-3 and C.2 are ITEWI 220, 430
and 1200 guf. Thes appear in parallel with the from
panel PA LOAD control as shown on the schematic
disgram and may he altered o extend the range of
the Pi network, If the load impedance is too low, the
rn[uciumr- sl:mull:]_ |1||- inereased i'n ailr- and if l:]u'
antenna oad ia oo high, the capacitance should b
decreased in size. A pood quality silver mica capacitor
may be wsed for this prrpose. It s advizabde ta e
a3 lnrge a case size on these capacitors as can be

ohtained,

Th-:rr il:, af Cirirse, =Ome 'rnlrr-ll::ti_nn nf 1.'I.I'I'I:iI'LE k-
tween the PA LOAD contral and the PA TUNE con-
trol. If load matehing, as described in the preceding
[hurﬂ_n;rnp]'l, 1% :l.“rmplr-rl. T siihle that the l1|_n:ing
of the PA TUNE contral h'i|ru|:lr- shifted to a paint
where the control will no longer tune the entire ama-
teuir band. Im thiz event, it will be necessary o achieve
antenna mabch I:hl'nugh the use of external matching
technigques. Tt s also possible that the antenna line
will present an inductive or eapacilive component to
the NCX-3 anlenna terminals. Tn this event, there may
also he a shift of the PA TUNE control so that it will
ool tune the entire smateur band. _.*.E.l'in it will be
necessary b0 alter the antenna impedance by means
of an external matehing network or cocrection of the
antenna difficulties. S5 operation should not be at-
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tempted unless the NCX-3 is properly matched and
loaded simee severe distertion can pesult with any
imprupn:].' n.-rljmllr:] SER transmiter or Eransceiver

CARRIER BALAMCE CONTROL

During l.unruu]? conditions  discpssed wnder PA
TUNE and PA LOAD control settings abave, one
deflection electrode of the 7360 Lalanced modolator is
groupded providing for complete carrier unbalanee.
Hn‘ing aecnm!:lh.hrd proper Iransmitter twneup, it i
necessary to use the CARRTER BALANCE control 1o
preperly set vp the NOX-3 transceiver for aperation
an =S50, AM or CW opr'rll'inn, Far SSRH aperatinm,
the NOX.3 & placed in a transmit condition, cither
throygh wee af the pmh-tﬂ-tﬂ“ button or the WX
cireuit. ln either event, the MEC CAIN control should
b in its full erw position a0 that oo aodioe oo ulan ion
will aceur. It is necessary o rolate the EXCITER
TUNE control for maximum meter indieation. The
CARRIER BALANCE control is then adjuosted for
minimurm cathode cerrent meter indication,  This
meter reading should lie hetween 50 and 60 ma. i
the BIAS control s properly adjusted. When the
CARRIEE BALANCE control is properly set, il may
he left in this position for all swbeequent single-aide-
hand work. A more precize indication of CARRIER
BATAMNCE control glﬁ'ng LY e nhtained thiog
the uze of an exiermal oscilloscope connested to the
antenma line or by listening to the carrier on a

rale receiver. With proper rarrier balance and luning
of the transceiver rireuits. the indication on the anten.
nit line should nel exceed 0.5 voles pral:-‘.n-ptak i
the oacilloscope display.

For AM operation, i1 i= necessary (o adjust the
CARRIFRE BALANCE contred either cw or cow from
the halance point until the fnsl amplifier cathode
current meter indieates & final amplifer current of
150 ma. This eorresponds 1o approximately 100 walts
input o the final amplifier. thus assuring operation
of the final amplifer tubes within their plate dissipa-
tion rating.

Finally, for CW operation, it & necessary o adjust
the CARRIER BALANCE control either cw or rew
from its zero selting wntil a cathode current indica-
tion af 3 ma. iz obtained. This assures an input
to the fnal amplifier of 200 watls during key down
transmil conditions of CW n]'.rrrllil:.n. Marmal krﬁn_
wive forme have a]'rprn:l:im:llrl}' a 509 duty eyele;
that s, there is full owipur for approximately 14
of the time and ro power input for the remaining
S0% of the time us the Tirrpr-.ﬁw-rl!ﬂl ;I'lpur
1o the fnal amplifier i3 a1l approximately 100 watls,
assuring conservative aperation of the final amplifier.

MIC GAIN CONTROL

Aszuming the NCX.3 has been sel up for proper
tuning of the final amplifier and exciter stages and the
LCARRIER BALAMNCE control hex heen Frupﬂlr gt
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for carrier balance, the MIC GAIN control should be
advanced until the cathode current meter reads be-
tween 100 and 150 ma. average oo speech content
from the microphone. Cecasio higher peaks, parti-
cularly on long-vowel syllables may be noted. The
ngI-:- mdchlm:] audio inlormabion s d.ﬂ"l.' hﬂl A
“Fldl}" vn:':.rlng ENErgy content and the cat cur-
rent meter will rupu:] Auctuate between the 40 ta 50
ma. idling current lnd the 10150 ma. avera
meter reading.  Actgal peak current is roximat
AW ma, This Auctuation will be lfmkgphr the nu
ture of the speech content, the individosl voice, and
the damping of the meter movement. Generally speak.
ing, the meter indication will be higher for long
drawn out vowel sounds than it is for erisp consonant
sounds. Here again & more securate setting of the
MIC GAIN control can be made with an oscilloscope
connected o the antenna line. To make this adjust-
ment, the NCX-3 FUNCTION switch should be placed
in the TUNE position and the nuti].lnﬁm]:: 1,}1|:.'|d.ﬂ| fil
display the peak-to-peak power cutput level. This level
should be noted or marked on the oscillmcope face,
The FUNCTION switch is then returned to the S5B
position and the MIC GAIN control is advanced until
the peaks of the SSB wave form illostrated in fgure
5] of the Test and Alignment instructions just reach
the previously-marked oscilloscope level, It will be
noled that any &ddllm-n:l advance of the MIC GAIN
control will cauze clipping of the peak= of the S5B
wave form. There wiﬁaﬂhe a corresponding increase
in the average power outpul under this condition of
mis- .ndjnulrnuﬂ buot this crupmg action will resull in
the generation of unwanted spurious E&E'JI.I informe-
tion {or “splatter”™) outside of the NCX.3 passhand
and should be ovoided,

For AM operation with the CARRIER BALANCE
control sel as recommended ahove, there will be a
steady meter reading of 150 ma. As the MIC GAIN
contral is advanced doring speech, AM modulation of
the final amplifier will occur. When the MIC GAIN
control setting reaches a point where the cathode cur-
remt meter just indicates a slight Micker of speech
pu.'ha,_ modulation s 1005, ation of the MIC
GAIN mnlnﬂ above this setting should not be wsed
since excessive drive will cause clipping of 'ﬂm mﬂu
lated envelope and will result in unwanted spurious in-
formation outside of the passhand of the NCX.3.

CALIBRATOR CONTROLS

When the aceessory XCU-27 100 KC calibrator is
plugged into the octal socket on the rear apron, 1040
KC crystal markers are available for precise calibration
of the NCX-3. The calthrator is activated by means of
& pu:.]'i-pllll. awitech {_r.m TR 48 and Itl?!!l.‘ Lrans.
ceivers) on the microphane gain control. PULL to turn
calibrator on.

AUDIO AND RF GAIN CONTROLS

Little need be =aid abowt the ation af the
AUDIO CAIN and RF GAIN conerels. The ALDID
GAIN control is adjusted for comfortable listening
level in the louwd speaker or esr phones. The RF
GAIN contral may be st to individual operator pref-
ererice with the exeeption that the S-meter reading
will be a function l:?rh! RF GAIN contral sething.

MNormal operation of the NCX-3 S-meter ia obtained
with the KF GAIN control set in its (ull cw position.

S-METER ADJUSTMENT

Semeter adjustment of the NCX-3 & ob-
tnln:lpet d:ln.l;umru:c[ll‘tg the antenna with ||'I-|= NCX.3
seb for :,":SH- receplion and the RF gain fu“_-,' cw. The
S.meter adjustment is rolated until the meter indicates
hetwesn 0 and 1 “S7 unit on the S-meter. When the
antenna 8 reconnected, the S.meter will indicate the
gignal strength of incoming signal or background
noise on the antenine circuoit.

YOX-PTT SWITCH AND YOX CIRCUIT
ADIUSTMENTS

The VOX-PTT switch is located on the rear panel.
It may be set to cither maode of operation depending
on individual operator preference or whether or not
the microphone i3 egquipped with a push-to-talk bat-
ton. Proper microphone jack econnections are ilbus-
irated in ﬂgur\c 1.

Asuming that VOX ration is selected, the oper-
ator will fird that the VOX SENSITIVITY and VOX
DELAY control settings of the NCX-3 are remarkably
free from interaction. The extreme VOX sensitivity
available in the NCX-3 permits foll anti-vox insertion
at all times. As a n:uuli: no control potentiometer is
required. The VOX SENSITIVITY control is advanced
slowly until the microphone just trips with normal
speaking level, Mobile operation at this level should be
set for elose talk to the microphone aince the high level
of road, wind and motor nouses will atherwise tend 1o
accidentally Irj]: the VOX cirent, The YOX DELAY
control s then adjusted for the desired release time.
Release time in the order of 1,10 of & second will be
obtained in the full cow position of the VOX DELAY
control and in the arder of a second or more in the full
cw position of the YOX DELAY control.

[t should be Turiher noted that PTT and CW break-
in operation is obtained through wse of the YOX cir-
cuit. However, the VOX SENSITIVITY control will
have no effect on this operation and may be left in an
poesition. The VOX DELAY control is effective on bol
PTT and CW hreak-i -in operation and should be ad-
pusted to the operator’s individual preference for delay

#]_"I’Illrhzr:iﬁf the keying sequence or upon release of the
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TEST AND ALIGNMENT

NOTE

TEST AND ALIGNMENT OF THE NCX.3 SHOULD
ONLY BE PERFORMED BY COMPETENT,
QUALIFIED PERSONNEL,

EQUIFMENT REQUIRED

1. .r';iE'll.al ?E‘n:rllm‘ phrlﬂing oubpuat at the fol-
lwwing frequencies: 5.202 me., 3.5 me, 4 me.,
T me, 7.3 me., 139 me., 144 me

2. Vacuum tube voltmeter {(VTVM)

3. Smandard audio outpot meter.

4. Sweep generator capable of sweeping at ap-
proximetely 1 cycle per second over a fre.

uency range from approximately 5 to 5.5 me.

a5 ang pr.r:i.l.'lrnrr. 1mn]lmmpr: i wiih
low capacity detector probe and having & fre-
quency range from DC to low audio frequen.
mless,

6. High frequency oscillmcope covering the range
from D to 30 me. with & maximum sensitivity
of 50 mv. per centimster or better and having
a low capacity input probe. (Tektronix
341 with type L pre-amplifier or equival trf-

7. 50 ohm dummy load with calibrated output
power  meter mwring the frequency range
from 35 © 144 me. (A high frequenc
vacuum fube volt meter with a 100 wo E
gcale range may be substitated for the cali-
hrated outpul power meter. )

B. Power supply capable of supplying + 700 volis
al 3 ma., +2B0 volts at 125 ma., and =80
volts at 6 ma. with provisions for switching off
the 700 volt oatput.

9. Grid dip meter operating at 4.7 and 144 me.

10, 1000 evcle audio generator with an output
level of 10 mv.

11. H'Fh qul]lh" mlrmp!'mnl: cqulpplad wilh |:|-|,|:5]'|
w-talk button.

12. Tranamilting key.

13. Suitable alignment tools for sdjostment of
coils and eapreitors.

INITIAL CONTROL SETTIMNGS

FHONT PANEL
MIC CAIN . Full cew
CARRIER BALANCE Full cew or cw
RF snd AUDIO GAIN . Full ew
FUNCTION switch i . OFF
L T Full ow
PA LOAD and EXCITER TUHE.... Full cew
BAND swiek . . B meters
REAR PANEL
YOX-PTT Switch
VX SENMSITIVITY
ViOX DELAY ...
11 8 O —

POWER COMMNECTIONS
Connect the power sopply with the 700 volt output

turned OFF. The heater wire connecting the two
605 sockets should be removed, The crpstal Rlter
rrrlﬂn]ﬂ should be removed.

IF ALIGNMENT PROCEDURE

Wl'll'l th,,_.. gr'pd l:“FI meler sef o 5.1 1.4 hring the
probe into proximity of the crystal filter coil L19.
Adjust the slugs of the crystal filter coil to resonance
as indieated on the grid dip meter. (Take care not
o couple too tightly to L19 in order o aveid fre-
ueney puﬂ_‘ing al the Er.icl ﬂ'i'p mrte:r.'fl Mow install
?l-m cryatal fiter crystafe. Then turm the FUNCTION
SWITCH o 55B. In & few seconds, the relay should
s 'illdiclting that the NCX.3 is in a receive condi-
tion. Suitable resistance and voltage checks should be
made o insure proper cperation,

Connect the audic ontput meter to the speaker Ieuﬂu
'h].' [ﬂu“mg l,l'u:‘ ludln nulpul meter inta Uee
jack. Connect the signal generator through a ]ﬂﬂ'.lll'.ll
ppf capacitor 1o the grid (Pin 7) of the GBEG re.
eeive mixer. el the signel generator for output at
3202 me. AT to 2 ke beat note should be heard.
Align the slugs of the filter output can (T2} and the
1st, Znd and 3rd IF wransformers (T3, T4 and T3)
as well ga the bottom slug of the halanced modulator
transformer (T1) for maximum output, The signal
gencrator outpul should be reduced throughout this
alignment procedurs so that an output of 100 mifli-

walls 5 never ex

BALAMCED MODULATOR ADJUSTMENT

Connect the high frequency cacilloscope to the junc-
tion of C59, Co0, X1, and X3 at the hlter inpur.  In.
sert @ microphone intoe the front panel micrs
j.lr'k- [h.-Frun the Fm||1. o-kalk hatton. The ay in
the NCX-3 should open, placing the unit in a transemit
condition.  Adjast lhr 1:!11 !Iup; of the balanced modu-
|Il:nr Iru_ngfn:.[ml-r for :I'I1I:l;l|'|'|'|.|ITI indcalion amn the

Carefully adjust l:h-_- front panel CARRIER
BALAMNCE contrel for mintmum indication on the
scope.  This should sccur near mid range of the con-
trol. Carefully adjust the balanced modulator plate
trimmer L1007 for minimum indication while rnrj::inp;
the front panel CARRIER BALANCE control through
the null. After adjustment, the scope peak-to-peak
display should indicate less than 10 mv. peak-to-peak
when the CARRIER BALANCE control e set for
mintmum and more than 1.5 valts pﬂlk-ln-pﬂl whien
the control is sed full cw and ecw.  Adjust knok on
shaft so that null cccurs at 12:00 index,

CRYSTAL FILTER ALIGHMEMWT

Connect the high frequency oscilloscope o the grid
(Pin 17 of the 12BAG second [F amplifier. Continue
to hold down the push-to-talk botton, keeping the unit
in & transmit condition. Adjust the wp and bottom
slugs of the balanced modulator transformer (T1} and
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the shug of the filter output can (T-2} for maximum
indication on the cscilloscope,  Extreme care should
I' 'I.I"-I'] (01 Iﬂ“" 1'h.| 1.]1r-:r Hd]'l“"l"l'lh nre [“i“l}'
made since care in these adjustments will result in less
dificulty in the following sweep generator checks,

Release the push-to-talk button; the relay of the
NUX-3 should close indicating a returm 1o recsiving
condition. The display on the oscilloscope should dis-
appenr ns the relay clicks, Remowe the high-frequency
mn]lm::ﬂpe connection and the & altoT oo
nection,  Set the function switch o .ﬁ.'i Attach the
output of the 5 me. sweep generator to the grid {Pin
T} of the GBES recsive mixer. Conpect the low fre
quency saeilloscope probe to the junction of CT8, CB7,
DY, and D2, With the sweep generalor outpat sst for
ap rn:l:'lrml:|':|r S0 v, the :nr:mr.mnpr. di ¥ should
indicate & filter curve with a shape similar 1o that in-
dicated in figure 5A. The slug of the Blter outpat
coil (T2) should be slowly withdrawn from the enil
to elevate the right-hand side of the display. If the
display indicates excessive peak-stovalley excursions,
or “ripple”, the top slug of the balanced modolator
transformer (T1) should be carefully adjusted to
T l|1.|:|. npph- as mr]:u;'ﬂ'rﬂ' un Eguru. 5B and
3. The bottom slug of the balanced modolstor
|'r|;|'|_:gf|;|[|'“r (Tl} may be sk 51:!]. adjusted to correct
tilt in the hlter curve. With proper alignment, the
resulting curve should look like figure 5T

A check should now e made for IF regeneration by
observing the hller curve. Increase the sweep gen-
erator input by 20 db and reduce the RF gain o ob-
tain the same amplitude of sseilloscops display. There
should be no major change in the shape of the carve
which resulta.

CARRIER OSCILLATOR SETTING

Mote the DO level of the top of the filter corve now
being displayed on the oscilloscope. Return the RF
gain control to maximum gain and stop the sweep
generator. Manually adjust the sweep generator fre.

vency until the oscilloscope spot comes down the dis-
cHml.r curve o e level I'hiﬂ.l'«l‘]. hell.rlg careful that this
evel is obiained on the low frequency side of the Glter
curve, The frequency of the sweep generator is mow
accurately sef to & point 20 db down the carrier
slope.  Place the FLI fﬁ"ﬂﬂ switch in the 358 posi.
fion. At this point the Tm on the sscilloscope display
should become a vertical line indicating the presence
of & beat note, Slowly adjust the carrier oscillator
trimmer for zero beal as indicated :|:|:'I i slow Vaihle
vertical oscillation of the spot,

This completes the alignment of the receiver IF, the
crysial filter and the carrier cacillator. The sweep
generator and oscilloscope connections may now be
removed.

YFO FREQUEMCY ALIGMMENT

Connect the high freque signal penerator 1o the
antenna terminals of the h&ﬂ Set the signal gen-
erator frequency for 4 mc. Set the main tuning dial

for 4 mec.  Adjost the B0 meter coil (L16) for zero
beat. MNew set the signal generator input for 3.5 me.
ard tune the main lwning dial loward 3.5 me. A beat
reote showld be obtained in the region of 3.5 me. on the
dial. [If this beal note occurs m1 & dial setting above
&5 me., the B0 meter trimmer lCd-Ufl should be turned
in a direction to increase ca I the beat note
pecurs below 3.5 me. on the n! ecrease the trimmer
ﬂll‘lﬂll'.‘ilr. Hetarn the !i.EI'III gEnerator and main disl
in % me. Repeak the 80 meter coil slug Tor sero heat
and again observe the location of the beat note near
3.5 me, with the mput generator set to 3.5 me. Repeat
this procedure wntil the 3.5 me, beat note occurs at
the 3.5 me. dial marking with the 4 me. setting exactly
al zero beat,

With the inpuot zignal genecator set at 4 mc., tune
for zero beat with the main tuning dial. Switch the
signal generator input to 144 me. and switch the
BAND switch to 20 melers, A bheat note shoald be
observed indicating correct alignment of the 2 meter
hand., The difference in beat note between 80 and 20
meters as the BAND switch is changed should not ex-
ceed 2 ke, Repeat this test st 3.5 and 13.9 me. Again
the difference in the beat note shoold not exceed 2 ke,
There ia no alignment adjestment for correction of
error in this band-awitching process,  Tf thi= beat note
daes exoeed 2 ke., it will be necesaary to troubleahoot
the ]:uund-wiln:hing cirenits of the 1‘30

Set the m',-gnl.'l erator to 7.3 me. and the main
tuning dinl to 7.3 mec, and the BAND switch to 40
rmeters, ﬁﬂ]l.lﬂl the 40 meter ool [LIE]- Tor zero beat,
set the signal generator to 7 me. and tune the main
tuning dial and observe the location of zere beat. Re-
peat the process used on the B0 meter band, adjosting
the 40 meter trimmer (G2} for alignment of the 7.3
and 7.0 me. points. Remove the signal generator.

TRAMSMIT MIXER AND DRIVER
ALIGHMENT

r.unnrtl the |15|ﬂ: frr.q'u::nn:r [t ] . o H'H- '1_|11|;:-
tion of C23, B3, R4 and R7 in the grid circoit of the
615 final amplifer. 5et the BAND switch to 810
meters and the FUNCTION switch to tune. The relay
shoold again drop out indicaling thet the unit has
been placed in & transmit condition. Set the main
tuming dial to 3.5 me. and the EXCITER TUNE con-
trol to 1. Adiust the B0 meter mixer ooil [I 11) and
the 80 meler driver coil (L7} slugs for maximum in-
dication on the oscilloscope. When the slogs are prop-
erly adjusted. the -t peak ut voltage on the
oscilloscope should exceed 100 wolts, Set the main
tening dial to 40 me."and rotate the EXCITER
TUNE econtrol clockwise until & maximom is rezched
on the cacilloscope presentation. At this setting, the
should indicate in excess of 100 volts pea.'ktﬂ
p-rI A compromise may be made with the ssttings
of the mixer :rlﬂ driver slugs to achieve proper tun-
il'lﬁ' al IH:rIJ'l ends afl the bnru] wh:ﬂ: rrmlﬁning wilhin
the range of the EXCITER TUNE control, and still
satislying the requirement that more than 100 volts
prak-to-peak be available at both extremes.



Set the BAND switch to 40 meters and repeat the
above procedure at 7.0 and 7.3 mc. while adjusting
the 40 meler mixer coll (L12) and the 40 meter driver
coil {LB). Agpain both points must be within the
narmal range of the EXCITER TUNE contral end an
output of more than 00 volts peak-to-peak must be
indicated on the escilloscope at both frequencies.

Set the BANTD switch o 20 meters anid repeal the
above procedure at 13.9 and 144 me. while adjusting
the 20 mefer mixer cail (L13) and the M meter
driver coil (L9). In this instance, the EXCITER
TUNE control shouold be set to 4 for the low fre
quency adjusiment al 139 me,

This completes the adjostesent of the mixer and
driver stages with the exception that a slight mis-
alignment now exists in the driver coil doe to the
presence of the oscillscope probe during the pre.
WD l.llju:'lll'm:nh and meEnsygTemenls iw error will
be corrected during testing of the final amplifier
stages to be described later.

ADJUSTMENT OF THE NEUTRALIZING
CAPACITOR

With the high- u oscilloscope still connected
to the grids [flf |_-II]:.I E::II’ lmpliﬁrrp:rlﬂ the BAND
switch remairing at the 20 meter band, the lrrql.r-l-.m:"r
of the main tuning dial should be set to mpproxi
mately 14.2 me. Set the EXCITER TUNE control for
maximum indication on the osci . Now sst the
FUNCTION switch to the OFF pesition. This should
remove all power from the NCX.3. Set the grid dip
meter to 142 me. and bring it into proximity of the
final tank coil, and then incresss the sensitivity of the
high-frequency escilloscope. A signal should appear
on the grid of the 6G]5 tubes and be visihle on
the oscilloscope.  Adjust the neutralizing capacitor
C17 for & minimom indication on the oscilloscope.
This will result in an approximste neotralizing i
tor adjustment. A& EmlpT:'.liummt will be '::ll:‘::
the final amplifier checks immediately following.

FIMAL AMPLIFIER TUNING CHECKS

The NCX-3 construction does not provide for any
alignment of the fingl smplifier. Howewer, it is meces-
snry al this lime to check the Enal iher l:l'lrcrrnptl‘
operation at the high and low ends of all bands. In
addition, it 15 necesary o make a ﬂiﬁlﬂ. final adjust-
ment on the driver plate coils and on the nnu-li:ir:f
capacitor. These checks should be made in the fol-
IﬂHinE ACUERCE

1. Connect the heater wire between the two 6GJ5

sockets,

2. Place the FUNCTION switch in the OW v

tion and allow spproximately 30 scconds for
wirmeup of the final amplifier tubes,

CAUTION

UF TO THIS POINT., THERE HAS BEEN NO
POWER APPLIED TO THE FINAL AMPLIFIER.
ALL CIRCUITS WHICH HAVE BEEN OPERATING
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AND WHICH HAVE BEEN TESTED» ARE LOW
LEVEL, COMPARATIVELY LOW VOLTAGE CIR-
CUITS. FROM HERE ON VOLTAGES AND CUR-
RENTS ARE PRESENT WHICH ARE DANGEROLS
TO PERSONNEL, TO THE TEST EQUIPMENT,
AND THE UNIT UNDER TEST. IT [S ESSENTIAL
T BE SURE THAT N PIECE OF TEST EQUIP-
MENT IS MIS.CONNECTED TO THE NCX.3 IT
I5 FURTHER IMPORTANT THAT PERSONNEL
BE CAUTIONED AGAINST CAHELESS HAN.
DLING WHICH MAY RESULT IN PERSONAL
CONTACT WITH DANGEROUS VOLTAGES, AND
THAT THE NCX-3 NOT BE PLACED INTO A
TRANSMITTING CONDITION WITHOUT PROPER
TUNING SINCE DAMAGE TO THE NCX.3 MAY
RAPIDLY RESULT. IN A NUMEBER OF THE
FOLLOWING TESTS, THE TRANSMITTER WILL
BE OPERATED AT FULL POWER OUTPUT. IT
IS IMPORTANT THAT THE UNIT BE RETURNED
TO A RECEIVING CONDITION IF MIS-INIDMCA-
TIONS ARE OBTAINED, OR IF THE TEST 1S NOT
COMPLETED WITHIN A PERIOD OF 15 SEC-
ONDS, OR IF THE UNIT IS NOT TUNED UP
WITHIN A PERIOD OF 15 SECONDS. OTHER-
WISE. SERIOUS AND PERMANENT DAMAGE
MAY OCCUR IN THE FINAL OUTPUT CIRCUIT.

Dhisconnect all test equi fram  the NCX-R,
Attach the 50 ohm dummy load with calibrated out-

t meter to the NCX-3 pnteoma terminals. With a

o voltmeter, =t the bias at the grid of the final
amplifier to =45 v.  Apply 700 volts from the power
supply to the plate circuit of the final amplifier. With
the BAND switch still on the 20 meter band, set the
main tuning dial w0 144 me. Now turn the FUNC-
TION switch to TUNE and rapidly peak the EX.
CITER TUNE for maximum ‘meler rrm'“nE o the
combinaton Smeter and  cathode corrent  meter.
Adjust the 20 meter driver plate eodl {L9Y for maxi-
mum meter reading while slowly rocking the EX-
CITER TUNE control.  This will correct for the pres-
ence of the cecilloscope probe in the previous sstting.
Mow rolale the PA TIHNE econtral snd  obesrye
whether & dip occurs in the plate carrent reading.

It is mow necessary o check the final setting of the
neutralizing capacitor.  Nole the current reading of
the dig. I it s less than 300 ma, wotate the PA
LOAD contral in a cw direction while retuning the
PA TUNE control to maintain tuning to the plate car-
rint |r|i|:|. Comtinne this process until an inpul cor-
rent of 300 ma. i= oblained. FRotate the PA TUNE
controd to either side of the resonant point and ob-
serve the plate current meter, It is necessary that the
off-resonance current exceed 350 ma.  Having noted
the off-resonance plate current, return the FA TUNE
eontrol to the plate current dip at 300 ma, and obaerve
the power outpof, which should excesd 120 watts,
Carefully romate the PA TUNE contmal ta either side
of the d)i‘p and ohserve whether the power output rises
or falls. With proper setting of the neutralizing ca-
pacilor, the power outpot should decrenze on =ither
side of the dip. If the power output actually rises asx
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the wning control is ned away from the dip, it will
be necessary to slightly readjust the neutralizing
Hpmilnr. izs can he quicl:l done on & Urial and
error basis by inteoducing & slight rotation into the
neutralizing capacitor and observing whether maxi-
mum power oulput occurs at the p cturrent dip.
As proper neutralization is achieved, maximum power
outpul will eccur at minimom plate current, The
neubralizing capacitor should be left at this setting [or
all aubsequent tests,

A toning check at full power should be made al
144, 139, 73, 70, 4.0 and 35 me. At each fre-
gquency the PA TUNE contral & set for & plate cur.
renlt i|1 and the PA LOAD contral is slowly rotated
in & clockwise direction, As the PA LOAD control
iz advanced, it will be necessary to :liu;ha:clune the
PA TUNE contrel to stay in lI-L dip. tinze this
process unljl l]'n: :m"ln:mllm rr.lﬂin!; im the -rli':l -
responds to 300 ma. on the meter. The power output
should exceed 120 watts at all frequencies when the
NCX.3 is loaded to 300 ma. in the plate corrent dip.

Il & proper dip can be obtained at the extremes of
ench band and within the range of the PA LOAD
control, we can assume that the final amplifier is tun-
ing rly. Returning the FUNCTT switch to
the E’:‘O’Fpmithn should close the relay, indicating a
return to a receiving condition. We have now -
lished thal we have a E:npﬂ!r functioning final ampli-
fier for CW power. We have made no checks on the
dynamic operation of the transmitter. These checks
will he made using a 1000 cycle audio tone.

MODULATION, CARRIER
SUPPRESSION, SIDEBAMD SUPPRESSION
AND OVERLOAD CHECKS
jack
NCX3.

Connect the audic generator to the micro
and supply 10 mv. of aodio si ot
Rotate the FUNCTTON switch o the 558 seiting, con-
nect the high frequency oscillsscope to the antenna
line which s connected lo the d1.ll:|!l'l'}" Toadd, Clase the
PTT circnit to place the NCX-3 in a transmit condi-
tion. Rotate the CARRIER BALANCE control full
cw or full cew. Tone the EI'I-IE] amplifier lﬂ;“'l'ﬂ“il'lllm

ut at 300 ma, inpal, as described in previons
mm. A level w.-ﬁuin excess of 100 volls peak-to-
peak should be noted on the oscilloscope. Now, slow
ratate the CARERIER BALANCE control tfoward mod-
point.  The oscilloscope level and the cathode current
meter readi shauld fall. %et the CARRIER BAL-
ANCE control for minimum indication on the oscills-
scope which should correspond with & minimum indi-
cation on the cathode current mster.  Adjust the
BIAS control for 50 to 60 ma. on the meter. The level
remaining on the oscilloscope should not exceed 0.5
volt peako-peak thus assuring a carrier balance in
excess of 50 dh,

Ta check for proper sideband :uppreuinn, rotate
the MIC GAIN control slowly in & clockwise direc-
tion, A signal should apnin appear on the cacilloscope.
The MIC GAIN shoald be udI:':'nl.‘.td until the signal

reaches 150 volts peak-to-peak. The cathode current
meter should, at this point, indicate & current in the
region of 2300 ma, The wave form al this point should
Apprar as indicated in ﬁgl.ll‘e 5E. It i neCEEsAry bo
nole the level of ripple on the wave form relative to
the total wave form level., The ripple should not ex-
ceed 1750 of the total wave form.

It is important to note the difference between car-
rier halance and unwanted sideband s 100 1n
the previous messorement. [ the CAREIER BAL-
AN controd 18 rofated ever a0 =l 'Ifl'_g.l'1 the wave
form of hgure 5-E will be altered to the wave form of
figure 5-F. If this wave form is present while attemps-
ing to make the aideband suppression measarement, the
CARRIER BALANCE control should he slightly ad-
justed in order to compensale and return the wave
form to that of figure 5-

MNow, further advance the MIC GAIN until the
cathode current meter just reaches 300 ma, as set by
our previous tuneup procedure. Note the oscilloscops
level. Slowly advance the CAHRIER BALANCE con-
trol either ow or cow from the balance setting. As
this norors, the wave form will begin to dnr]np larpe
cusps and peaks which will rﬂﬁ exceed the nﬁ
oacilloscope level, Slowly reduce the MIC GAIN. By
carefully adjusting between the MIC GAIN and the
CARRIER LA.EIEE control keep the peaks at the
pre-determined level. [t should be posst le ta abtain
a picture as illustrated in figure S-CI It is important
that the peaka of this fgore be exacily at the level
determined with the balanced carrier at 300 ma. of
the cathode current. This is equivalent to a two-tons
test and s usefial in i'rlﬂ'irml:ins digtortion in the Irans-
mitter channel and performance of the modulatin
pircwits. The wave form which i obssreed ﬂ"lD'I]-E
have a clean sharp cusp and shoold have & sine wave
mn:l.up:. There should be no Hillming af the 'pﬂh
and no broadening of the cusps. Typical ireorrect
wave forms are in%ir.ulrﬂ in figure 51

If all tesis are completed satisfactorily, we can as-
sume that the transmitter is working properly, al-
though it is of value to check the dynamic operation
of the transmitter with b information. To do
this, return the MIC GAIN to sero and halance the
carrier with the CARRIER BALANCE control. Now,
remove the nudio ator from the microphone jack
and replace it wiE the test microphone, Press the
push-to-talk button and speak normally into the micro-

e, Slowly advance the MIC GAIN contral unril
the peaks of resulting signal reach the smplitude
used for the previous two-tone type of pesf. t this
point, the cathode curvent meter will be flucteating
rapidly with the speech content. The current meter
!]mld’ grn:rq"‘r average around 100 ma. of corrent
and the oulpul wave form shoold appear as illustrated
in figure S-T

SWITCHING TESTS

The transmitter portion of the NCX.3 is presenty
connecisd to & dummy losd with an oscilloscope and
is tuned 0 resonance for maximom power outpof.



With these condittonz estaldished, check the entire
gwilc'l'lan pence in Hhe Fu"nwi.ng MAnneEr:

1. Place the FUMCTION switch in S5B and the
PTTVOX swich in the PTT position.  Press the
push-to-talk button and speak into the microphone. A
standard 558 owtput shoald Apypear on the m.l:i.ﬂrmlrpr,
The NOX-3 H-Ihﬂuilﬂ make a noiseless transition {rom
receive tn transmit.  Release the push-to-talk button.
The WCX-3 should revert bo receive,

2, Place the VOX-PTT switch in the VOX poai
tion. While speaking into the microphone, alowly
advance the \’PI;K SENSITIVITY contral wntil the
relay trips the wnit imte transmit. This transition
should be noisrless except for the click of the relay.
Stop speaking and the transmitter should return to
reCeive.

3. Speak into the microphone to cause the NCX-3
to transmit and adjust the VOX DELAY control full
cew.  S1ap speaking and the NCX-3 should go hack
o receive In l.ppml:imllrlj 1710 of a second.

&, Twrn the YOX DELAY control full cw and
speak  inte the microphone. The NCX-3 should
switch lo lransmil; stop speaking and the NCX.3
ghould return to receive in two to three seconds, In
each case, a standard SSB signal should be ohserved
om the oscilloscope while speaking into the microphone.

5. Set the FUNCTION swiich to AM and repeat
the ahove tests for PTT and VOX ﬂprl'l.t;ﬁl'l.

6. While speaking into the microphone, adjust the
CARRIER BALANCE control from the null point and
ohesrve on the aseil » the introduction of carrier
into the side-band sign

7. Place the FUNE]"IﬂN switch in the CW posi-
tion. Advance the VOX Srﬁqmvm control full
cw | maximum ﬂl‘l‘lﬁltl'l'll]'l!' "":pnkmg inte the micro-
p-hnnr in this eondition should aod resull in tranamil-
receive ﬂ-wilr.l'liﬂF,.

B. Set the VOX-PTT switch to PTT and press the
PTT button, The NCX-3 shoold ot switch into transmit.

% Insert ® l;r.:p tnta the Enr ilr'l:. A t.u.p of the
key should place the NCX.3 into a transmit condi
tion. Upon release of the key, the unit shoold revert
o receive in 110 of a second to 2 or 3 seconds de-
pending on the setting of the VOX DELAY contral.

10. Hold the key closed, speak into the microphone
and advance the MIC GAIN control. There should
e mo evidence of modolation on the escilloscops,
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11. S&t the :Tnn:mil!inﬂ k for a 1|I|||z series of
dots, -‘u,"ljuit the CARRIER FL&I-AN{".E contral for
transmitter outpat just below full power. {Yhaerve the
series of keving pulses on the high-frequency ﬂ'li:‘ll
bescope. A proper keving pulse should appear as in
ﬁplrl.- 5K '|'1p;urr 51 and 5M indicate ||'|'|pm]:-|:r
h-:,l:rg SCEnCes,

12. Set the FUNCTION switch to0 TUNE. Observe
that full power output is attained on the sscilloscope,
Adjusting the CARRIER BALANCE control should
produce no change in the ootput signal,

13. Speak into the m?v;'rnpr-nm_-. and advance the
MIC GAIN control.  There should be no evidence of
modulation on the mq:ilh.rﬂmpr.-

CAUTION

IN THFE FOLLOWING SERIES OF TESTS,
THERE 15 NO LOAD (ON THE THEANSMITTER
OUTPUT. IF THE UNIT SHOULD GO INTO
TRANSMIT UNDER THIS CONIDITION, SERIOUS
DAMACE MAY OCCUR IN THE FINAL OUTPUT
STAGE AND TO THE SIGNAL GENERATOR
WHICH WILL BE CONNECTED TO THE AN
TENNA TERMINALS.

SENSITIVITY MEASUREMENTS

With the RF GAIN control in the full cw position.
reduce the signal generator input to the vegion of 1
v, Tune the NCX-3 for a beat note of approximately
1000 eycles and peak the EXCITER TUNE and PA
LOAD Cantrols. Switch the signal generator cutput on
gnd off and observe the change in the audie cutpu
meder 'rrl.r]inp', Mjml the :igrl.ul penerator i.|1|.:|.1l until
the sudio output meter rises 10 db when the signal gen.
erator s turned on. The resulting signal Fencrator
output it the recefver sensitivity. Sensitivity hgures
should be less than 1 g velt at all frequencies,

Rotate the BF and AUDID GAIN controls full cew,
set the S-meter adjnst contral B25 for zero on the
S-meter scale,

S-METER ZERO ADJUST

Rotate the RF and AUDID CAIN contrale fall
cew, set the S.meter adjust control R2S for zero on
the S-meter scale,
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PARTS LIST

ALL READILY AVAILABLE RESISTORS AND CAPACITORS ARE OMITTED FROM THE FOLLOW.
ING PARTS LIST, BUT ARE COMPLETELY TDENTIFIED ON THE SCHEMATIC.

FART

DESCRIFTION HUMEBER
Sockel-Hel A 50954
Sockorleim . . . o B-z7674-1
Sockel, T PUR e i s e s B & 000 |
Traneformer = Audio .. B-19435.2
Trimmer Cerameon {Carrler Ohe. ) o B-19TES.
Plug, Pawer S 450791
Trimumer — lei {Balamoed Medulator) ... ABOET
'nl:lt-:'h '||"I!'.I'?.'.-I'IT .................................. B-50a57-14

terminal A 136142
C...p“hw.l lel:rl.'le ............................ C-19453.-6
Potentiometer, MIC GATN i . B-50RG
Potentiometer, CARRIER BALANCE ... _B-50TéR.
Podentiometer, {[huald, BF-AF GAIN ... ﬂ-ﬁ'ﬂﬁ
Switeh, Fumetion ... .. T
'Fq:muq-qﬂ SMerer s e " _H-E[Eﬂ 3
Fotentiometer, VOX SENS . B50541.2
Potentiometer, BIAS ... 505411
Potentiometer, VOX DELAY ..o .. _B50641-4
Tnck, key, 2 cki. R -
Tack, M ﬂnl.. Bkl AS0TUL2
Tack, whit. [l I A-S0T93-3
Conmeciorn, Anbenms ... e, B FTéa80
Capacitor, YVariable, EXCITER TUNE C-5075H
Capacitor. Yariable, PA LOAD ... L-S0TER

Capacitor, Varishle. PA TUNE ... ......coee L-00789
Wafer, {PA BAND I'Irill:]'l:l

Capacitor, Neatralizing ...
Capacitor, Variable |
Gesr Assembly
sk Drive ...
Trimmer — Ceramic (VFO}
BAND swisch (VPO Sectionh

Shatt, tBAND switch) . v A-50854
Coupling (BAND switehy ... L A-12611
Relay, [Xmit-nective ) . NS
Socket, Meml . A-S0700
Call, Mizes, 30 Meter e - ST
Coil, Mizer, 30 Mever .o B-50T58
Cotl, Mixer, 80 Meter . . B.GOTS6
Cail, Drlwer, 20 Meter S 50050
Coil, Driver, 30 Meter o 50757
Coil, Deiver, B0 Meter .. . R B-50755
il Xeal filler ... B-50TAY
Call, VPO (8030 ME . e JB.50TS]
Cail, VEO (40 MF i s s R-50T52
Tramslormner, Belanced Modulator ..o RS0TH
Translormer, Filtee Qugpus ceree s BB TGE
Tranaboreer, IF . e, - BTG
Cail = P& Chioke i i B50E16
Call (P NerwarkF oo e e B-50755
Choke —- Paramific _ . — . B-50T54
Cap Plate .o s T
Choles Z30h e [ -S04
holee Bleater e o e C.50747-2
Chobke — Antenns . ... S L. % 1 1
Revistor, 3.2 ohme 2 watt == 390 .o B1T4310
Resistor, 25K 5 watt & e B 74000
Resinior, 1000 shwa 10 warr 2= 1096 B IT4R6-12
Capacher—Ceramic 10887 [ Special | = 200 A-50840.1
Capacitor-—Ceramic 51 naf LT == 5O A-SDA40LT
Capacitar—Ceramic 75 85 | Volmge = 5% A-50843-3
Capacitor—Ceramic 82 saf H.ul.'np _] Ser ARG

FART
DESCRIPTIOM HUMEBER
Capativar—Ceramin 30 #af * 1090, A-SE4Y-S

Capagitor—Ceramic 001 =f 1 KV = I"ﬁ- .
Capucitor—LCerambe 200 s&f Zera Coel == ?ﬁ A-50013-3
Capacitor—Cernmic 150 faf Zore Coel 2 295 A-50113-2

E.Fnl;ur\—l:qr-nu: 15 amf NTHQ == 59%. ... GO 3010 ]-150-K
Capacltar—Crramic 13 &af T'tl-?[l = B L G TH 150K
Dinde, TRMZ .o reessremsmersressasnees A-SRE
Diods, 1M450 oo AS0E93
LT T A5
Wiedow Pinch Amesmbly . S0E42
TLFrame Assembly oo B.50819.2
Shaft Dial . . LR
17 o Me-5OAZY
ial lld Hub Assembly

Dirlwe Gear o MR
Tube, 8515 HL15
Tuhe, 128Y7 _IZRYT
Tube, 12BES . --V2ZBEf
Tube, 12844 . 17BAS
Tube, 124UE .. R e JEALIG
Tube, -E.tES ......... BA

Tube, 12ZAX7-A 1 -A
Tube, 12ATT i 124LIT
Tube, GANE . oo SANE
Tbe, T80 T360
Tube, OAZ e, : A2
Tabe, VEATT o eesm JZATT
Lamp. Paniel o e s e :HFHT
Lamp Socket Anem'hlr Plnr] RS0
Crysial 52008 Carvier Oscillator . &SR
Crystal—5.200 FiMer o inmeeessrnsnsioees A -STET-L
Crrstal =5 208 FlIEr .o ccmsrssssmirmesmsssssis A SOTET.2
Flug, Jones, Female o oo AS0838
cm 1[1?('!_ o T 'Emmmt
& ¥ Fromt -
Merer-<1 me. . SR

Kaoh, Main Tune—&17 with Aluminum If".l.|| NPSDATZL-A

Kpobe—Dial Skirt—¥7 with Aleminum WMPEFT2L-A
Kmob--#T with Aluminum Cap and Dot . NPSN7-31-C
Knah = il B30
L EE1G
Cover—Filier e _B-S0Esh
K mols—Aluminem 1.".1.1: with Dot oo NPSD- 721
shafr, PA TUNE . - ASDRIE]
Shali, EXCITER . AS0RIE-2
Sh..ﬁ'. PA LiATS ..%—Hﬁllr!
LTI . B |||
Bushing, Panel oo SRR B L
Agzemmhly Cabinet E-3(m12.8
E;|q1'|,n||;|f| F“l_ ...... o A.m
Feot—Rubber . i AEn
Buoahin Mahile Mesusring th [ LT
Ebnh: Mounting Bracker ..o ASLET
Hgl;ulr Mounting Bracker ... ... ... B 30EZh
Bracket—Sorews _.c A-50835

Bracket—Pins .. . ... .. A58



THE FOLLOWING DC VOLTAGE MEASUREMENTS ARE TAKEN WITH A VTWM WITH AN INPUT RESISTANCE
GCREATER THAN 10 MECOHME RECFIVE VOLTACER ARE TAEEN AT MAXIMUM RF GAIN WITH N0 SIGNAL
INPUT. TRANSMIT VOLTAGES ARF TAKEN FULL POWER OUTPUT INTO A 50 OHM DUMMY LOAD.

i Tuba Twpe Fenciion Fin ﬂq::\rrt: Tranasus
4
% -';mmm
4 ?Mh AC OR [ DEPENDING
Vol 6GJ5 FINAL AMPLIFIER 5 yL— 62 OM SUPFLY
vz 15 BT E WITH BIAS CORTHO
ﬂ . J
—3 i | T
+ M0 O NOT MEASURE
CAP + b ON TRANSMIT
i 4 W
k2 i “ ¥y
. §
]
Y- 1HY? DRIVER |
va | e | e
¥& TEA LS VD
!lt
arf SPEECH AMPLIFIER
V.5 12T AKD
&= METER
AMPLIFIER
CGhg | racnormonr
v1 AND
RELAY CONTROL
LE] 1ZRAS RF AMPLIFIER
Ve 12BES e
Vi 1AS A.IllﬂT:'rEH
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Tuds T'E_ Fuaciion Pin Rieimier o Teanaimie
I _JI_T,_..j_H 22
1 EEY) R
ampk IF 12t A0 H1EL 1 I6F LRSIV ™NE. 0% STIEDLY
vl LEAL AMPLIFIEK 3 - i | T —
T 0 1 SHR
o i +32 . 7 PR
1 = Il i
2 _!_
; . -—
. AmAR i AHKIER [FTH ! g
X1z ' Lt BLLATHE +
L, - 15 3
T []
gﬁ'
- e TREE |} -
V11 IZHAR AMPLIFIEH o L T
e n + e
i + L
— 9  —
RO ST - . 4
2 PR
"’T.'LH'—"H [ W (A
V.13 IZAXT IH:TI' ;-E"H =1 A 1 %F'—
ALy T‘L =
AMMIVIER . 425 o SH g 1) IES e a
5 — U on AM Fynciion .
L L. ,
P j_ ] TE
1 ?PFT'_
1 ek =
V15 BALS ';"I_;T'.I'ﬂl:‘.r i ltrﬁﬁi. G T 'l'l " AR
I T r
T + A ﬂ
- 4 il [uhl.'l
| S B
. [2ALT 15T AMIF 2T —g— T
-t = Vi AMPLIFIER * TR
—1 ) . E—
3 [ L
¥ »
RALANCER
v-11 0 MUTLLATOR
T—— T
Fn [F T 5 T der S5A, AM amf
T +M o +A0 “:LI'-FFI LI W Fuwetion
— . i 4 = e e r=E -
= — e
. : VOLTACE _ FO CORRECTION . x
v.m | A2 HELNILATOR F—] - e ~ b et
| R TR e ATy K1 I R AR
- - ____'___ il b4 - S F [ " ==
SRR N S -

* Pins s imdicabel wgke interngl cemsscinps e Bl vmenses s cdesenls and wall e e wnlliges sven though A

ribrimal e R e sl
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NCX-3 SPECIFICATIONS

Frequency Ranmge: 3480 Kc fo 4020 Kc. 6980 Kc to 7310 We. 13380 Kc fo
14420 Mc. Types of Emission: S5B (LSB 80 and 40 meters. USB 20 meters)
AM (SSB with carrier mserted). CW - RF. Power lnpul: 200 walls 558
200 watts CW, 100 watts AM « RF. Power Qutput: 120 watts SSB PEP, 120
walls CW, 30 watts AM - OQutput Impedsnce Matchmg Range: 2060 ohms
« 558 Generatior. 5200 Kc crystal filter. bandwidth 25 Kc at 6 db = Fre.
quency Stability: 400 cycles longterm after warmeup « Suppression: carrier
—50 db. urwanled sideband —&0 db = Operating Facilities: all modes —
full AGC and $-Meler on receive: S38 — VOX or PTT transmit, prodect detector
on recewve: AM — YOX or PTT transmit, triode detector on receive; CW — grid
block breakin fransmil, product defector on receive « Audio Input: High m
pedance, low level = Controls: Front panel — Main Tuning. Band Selecior, Audio
Gain, RF. Gain, Microphone Gain — Calibrator on-of. Mode (off. 338, AM.
CW, tune), Carrier Balance, Driver Tume, PA Tune, PA Load, Mic. input, Phone
jack: Rear panel — Vo Sensitivity, Calibeator, Yox Delay, Bias Adjust, VOX ‘PTT
Swilch, Key, Ext. relay « Metering: PA cathode currenl on transmil; 5-Meter on
recenve * Receiver Sensitivity: 10 uv for 10 db 5. N ratio = Receiver Selectvily
25 Ke at 6 db = Receiver Audio Output: Better than 2 Walts: 32 ohms = Size:
B1/16" H, 13%" W, 11%" D « Shipping Weight: 25 pounds. Power Requare.
ments: 700 V.O.C. & 300 ma.. 280 VD.C. @ 125 ma, —80 VO.C. & 10 ma,
126 V. @ 54 « Tube Complement: 18 lubes, § diodes, 26 Functions; parailel
BGJIS's in final amplifier. Mechanical: Y& solid exiroded 2luminum front parel,
perforated steel enclosure; cadmivm plated steel chassis, anodized brushed
alyminum pimballed mobile mounting brackel = Main Tuning Ratia:= 45:1, em
ploying planatary and split gear drive = Finish: Front panel — Hydro-etch off-
white matte with brushed aluminum trim; Kpobs — MilSpec, matte black;
Enclosure — gray-blue wrinkle enamel

Tuned gm
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ACCESSORY
POWER SUPPLIES

MODEI, NCX-A
MODET, NCX-D

<3
S

INATIONAIL RADIO COMPAINTY



NCX-A POWER SUPPLY

Thee NUX-K Paowar Sopglly i o voaervatividy rated
supply capalde of proaiding all weeesary power e
ulﬂ"l.qlr [|I™8 "-I';Lli-q:.ﬂ "'"1 B irimseviver aF nifer =sim-
ilar epogmment. The sopgly s Teaseld oo pravaBlis
e feer atead ralitret with 4 Tremt pamel meatelung the
sialingr o fhee U Tmiliaded withs tha <upply s a
F*ou AT seval spmakes wlieh = omsmamtesd lehimd the
Frowit i, Thi- <apply = .-.11|i||¢|wf willli n paswer
ploz amel 47 calde o that ot mav Do memneeted slivecily
b e N brameeiver, with omin osdhier R T
sppeiibe dappntisns resginieel

lh-l'r'rr'ru: L[T] "p' H'Hl‘mari'l' |‘|i.‘i#|’.ﬂnl_ l'T LT =
soppapilleesl Brom gl linw eord theoareh the peoser sapadly
l-|rll-ﬂ!'l'.:|'I|1 FIrH'. L] Sl of lhillhihg II'..I1'¢ M P
panted Ao the OS5 thrmgh Pins 1 awd 2 ol the
calde aml pluz A baidae cevtifur guing Haab= T,
1 18 gl 1YE swinsing o leke L1 and tlie Gleer
LS TR whiar= 0] .I|||| '.I“.',' |lﬂ!'.ir|r i 1] 'I.-nll-h e B I‘F|r' r|1|||l
--mp“frl'-‘ lailws fre plpe '“'T 'E. Thi- Mg‘h-lﬂ'-l.‘lf'l' Sinfr
iy o= capabide ol sogsplving T80 walia a1 50 6o apgeroi-
maltely W . an letier (han 29% r-1.-'||1nr|'nr| {rm
mimirnmen by mavimam kad, I osnler e prosale
masimm efficiency i the NOX-4 aupply, the bew
wialtaze e = taken from il center gap of e high-
vl wimliog: Tl b abiage de Team the ernter

tage & Altewsd by wliokes L2 ol rapseiior 120 [ s
|‘|1||F|-I|r|‘| anpld Bwether filieecd Yoy pesisgoe BS qand B
il E] “Ilrr raijee plaar imstilee Hhe "if": B ransreiser,
Mlhei= pravsiiafes 200 wadde= 0 V2% ma. o1 feroipnd O of
||llll'_‘ i+ [T I“‘E 1= & T IME] |'F~:‘Il Jl-rl'!'l‘rl'| I RIR 4] 8
for prewcienil sleak kaganld

The vl oof the Lizie sindise oF TV is pecrilied by
el 103 el IWe This gedilien] wrtpart 1 fillepes)
lev the comgleizintion of restedor BT i |.'1|'|:l|'i'|:|-r [ 4
arnl promighes B walis an aggeressimately 100 ma for
biiris (LT R £ teeminal 0 ol (he T ||||:g- .

NCX-A SUPPLY RATINGS
INEUT
1T % &0 =« fanry . Mivide wvwlies “sevomnal
1.1 'tm|u'r|- 19 Waks
L7 Amipiees 3065 Wilis

reve e

W teamsanir

0TI
Hesl Yeliags
Losw Ve
Nia= |||.'ir'|l.'||;.'l'

JI VI o SY g BOWY ey
2 VI ar 125 ma
BV ar 10 ma
IHMENSIONS
1"1"_." wule x GEE™ Fllir.il n i |T|'\rr| anii |r:# [t
WEIGHT
21 - pemariel=

NCX-D POWER SUPPLY

Thie NCXD Power Sapplv iv 3 iancistorized self
smrillating THD to THD romnerler employving antomatic
LR Bl Ll 1#||r|.|.'ih' pmlw'lirlrl anel ainbomatic aharta ireask
prrotestinim,  The NOX-DD snipplise 700 vide, 280 sale,
amd B wle wnliapes from o P2 vle eeilive ar nega-
tive mrannd power snnree,

Refereine in the whematic disgram. 01 and 02
mee PNISIE transictors v ratang ioa =l m'ﬂhlinp
ciceml B osupply 12 VAL power to the primary of
i travsfeermer,  The power anpply oecillator s s
a frejieney ol 2D cvebis per sevianl fwsteml of the
wsnal WEF pcvebis thas mimimmiring the aniesying whiine
alflien gxetwbanded with thi= by pe ool poower =apple. Power
i spplisad 1o this tramsistoroseillabior eirenit Theomgly
[EETIRIT T | '8 f!'l.ﬂ_. kY. The eoil of the ﬂ'|r|:r Kl i=
sapppillies] with peower when L 12 v b= ppglsisd teesangh
shiami- IV Gpy wories with thae peday enil, I the supply
-.--Fr.u,-:u- % meverae cvenmrted do the NOXTE el 1Y
vl sieed cwnedien. Thios, relav KT eannot obse anad e
pewrr supply is pretected against aeeidentn] reverse
gl Bl

Thi= Yaali salizer wvandary sopplies power 1o a
voltaoe aloalling virenil sonsisting of 1|ilauL'5= ¥, 104,
e awd D000 awel filter eapeeeitiors ©2F gk 8 This
R TFRTEE (LU srkew TUEE aale A BN gaa b Permpaes] B af
Whis tenmninnl lsarsl,  Heaspoe B3 b= g lecder petisbiog
e dprew |'ill il"rh I'E .||‘|il r".

Ths livm  wiltas 1l.l|‘ll':||".' -ur thie: 'r.'lw-rl.-nl"'l' S L
|.|i-|'l- [LCELUET T PR | i.rllll_l! rHlilillq |.|,|..,|'..,|i|.;| ..[ .lr;.lulp.:
lag 165 TWe il "T T ||l||ll|l|‘ ol 1Mis Deivuloma prachs
B, Biliered Tov il somibination of L1 aml 171

plive 2800 vile w125 mac 1o terminal K of the terminal
I=ianel,  Mooswer supglid Div the BGas winding 3= reelic
1ll|l.| IH, .I'n...i..- IR sl r|||l'l-l ol h'|, |.\='|..:||'i|||1' l".'-'.. e e
pls Rt wle al approcmately 10 fma. o terminal 7
oof thee promare sopply ferminal bonrd. Terminal honrd
commectisny 3 s a0 eommen lead which provide a
arogitn] refrn for each of the above mentioned rupp]\.'
vrllage=

IMSTALLATION IMSTRUCTIONS
Thee NEXY power snpply is Furnished wigh Froos

Y dhreailes] srmanting Bl anii ek ool Wier wilies
of il peowaer sopplv. The sapply s ented  Tor Tull
prewer sniped Al @ mavimem amdient femperature of
Twr F. e (0, The NEXD may s mosintead i
many lrerations an the aotwmolabe, aoeb oas e e
brinik, amdicr thie =rat apmmsl e lieaali sa soaber he
lasls, % exirverndy o cnmeng leatiog for Pl %40% 00
i_-h .-|_|.1F| i _||il||i_-l-ii=.| ||||' I-|-'.'||l|u -|'¢1||1lI1|_ =i ||rl|'|‘| |l'|
mweans of  paliaten clanps gl tle codmean sl
alpgpchsd fep fhae 10073 pmaamsting o= 11 the '-Il|lrll'l-

ﬁlr:ui.llﬂ;lil:lll shewld Yo l|!;i'r!'||| trs Ahe distance of the
NOXD supply from the battery terminals.  Tabile 1
lists sarions peesmmended wiee sizes which may he
wsedd 1o =upply 12 v power tn the NCXD) supply. This
table also gives the vollage Aropeperfiet Tar bath
cables whesi the NCOXY saggly @ runming a1 Tl
[Erwer capacity. The pYwEr 'lupp]:r may b bes-ated
svmes distanee Tram the bansmifier op Bropseciver
sinre the meminte switching beads da mot roery durll
primary dbe power to the supply.



Sinee rach installation varies depending upon the
automabile. the lacation of the supply. and the npera-
inf s 'prrl'rri-m'r'.'l- il iw pak actiral tn '-ILPPIEF a wired
calde 10 connect the NCX.I0 supply 1o its tran=mitter
or transceiver bngd. F‘i.p:ur- A 'ﬁﬂﬁh the ronnections
nrcrssary ta supply pawer lo the NCX-I¥ supply. and
from the NCX-D supply 1o the NCX.3 transceiver. A
connection from terminal 6 of the ul}:-p[r to pin 4 of
the power plug should only be used if the autamobile
Laattery has a negative ground. [T your aulnfmative
aydem hax a positive groond, a lead from pin 4 of the
frewer pleg shogld be run 0 pin 4 of the NCX-I)
supply. This is shawn in the alternate dotted line
rulrEes Friarn rlur ll“-.||i||.' '.'ril‘l|llil FHIWIF SEHiTi s, g™ “’l'"'
= ilier gpasamry 'inl.'|lul fran the gromimled dpjan s
n||||.|| Fib wak|pIRpMEig ﬂrlrllﬂﬂrl Ml H':-r ||.||ri-r -Iri|:-.

NCX-D

DIMENSIONS
TIY wide x $14 high x 535" deep

WFEIGHT

5 pounds

NCX-D SUPPLY RATINGS

1N
P20 =+ weelis
at & amperres rreEive
af 2R a pre - W praosmit
OeTEET: e
High Yoltage
low 'I.’,,-,,I.._I:,.
Bins Valrage

T vede an 50 e 30K ma.
s wide an 125 ma
« A wxle ar 10 ma.

FUSES

A momentary short cierait of the T gl ostpot
will eause the NCX. T power supply to stap iseillating.
Ma harm will lee done o the wein. Normal igeeaiion
will nerar when the shirt cigeait i= removed,  Inoad
divion, the 280 salt satpat and the - 80 vl autpwl
viremits are fused by #43 pane]l lamps, Momentary
shirrt eireuit of either of thess spus will o=ale in
fwibere of 11 or 1.2, Thise lumps mav b replaced B
temaving the top rover of the NCX-T supplv.  The

rimary power inpul af the NOX-TY ~|:|||1|:r i peteeted
Ey a slow blow primary power fuse, type MDXAD,
Do not geplare with ather than the recommended tvpe.

TABLE 1
WikE =SL°F VILTAGE DROPFOOT

Aa. iF L &RT K56

1 LY

f o Y

[ oogR

1] . 076 v

iz . LAY

ALL RFADILY AVAILABLE RFSISTORS AND CAPACITORS ARE OMITTED FROM THE FOLIOW.
ING PARTS LIST. BUT ARE COMPLETELY IDENTIFIED ON THE SCHEMATIC.

PARTS LIST

HCX-A POWER SUPPLY

PART
DESCRIFTION HUMBER
Flug. Tones. Frawle A SRR
Siewim Helwl Rahing EREL R
UFTIT IR I',J-l'\-llrrlllrur_ 40 = 1104587
50 ¥YNow
¥ aprcirar, Eleatrmlyrie, W0 &4 19d]).3
150 VI Togloilar
Cagearibun, Elrisulysie, 8 abl R L]
B VIH W Tabalas
Fues= il A 502
TomneFoegr, Pomer I HORTI
T bnke, Swengine SRS
i hike, Filier [{A T ]
K=o tatier, Ssalaewany, [faiy 19)% ANRTH
Soimalar i E"ﬂ'ﬂ'}
B tafen, Silian. 500 1IN LT
Similar o TNS%S
Bonmutur, 7000 sdigs. 5 ow F 10FS 174G 10
Rrerst. WLEE obpys, § « * (03 HITATA DL
Kesiopiy, AU s, 100 w = iP5 1817 B%. |
| ine B sl REZNAT &
d glsl- M [T I M5®TT
Frime Paperl Teonplee NETS2
e i, 077 wnall I SR
Foalimd, § wamijahae IsniE
Fiwiek.  Fafitissnm A 50N

Foasr. Muikda:r RS

NCX-D POWER SUPPLY

FART
DESCRIPTION HUMEBER
NG5S Treansiiar
NISTR Trassisior .
Troansfnrmer, Transisior Power BT
Reaifier. Siliona, &0l PIV
Similar e TNTIRG
Ralay, 17 ¥IWT . AR
Faise, # Auyigee ASAT
Fuise Mnliler ASGIR
Mestsbnr, 3 ohm, M wabn ASE0G3
HBibaee, HWE abm. 5 wal? ASI0RT
Tarnwinal, 12 YTH Hed ARG
Terneipal, 12 VW, Mark LA 2
Terrmimal Strip. Rapeper LT
Cagarivar, Elertralyiie, A mid [ILTFER |
A3 Vi, T-l.ﬂlulil
Capasitar. Eleviredytir, 30 sld REGDIIS-2
150 VN, Tubsslar
{agus e, Flecsalyiie, 10 g0l GEILH B
150 VM. Talulas
iapaeinr, Eleralyine, S ahd A5
% Ve
Heat Sink. Tran=iseas T
i g, WOX D ASWIT
e, M1 TH Saipgilw ASWTY
Termimi] Hisasd, .LJ": n I“"|F-|l|'|. RSYIZS
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Figure 1. NCX-A Power Supply Schemalic
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FOR NEGATIVE BATTERY GROUND

| WSE TERMIMAL & [BOLD LINE CONM)

OF NCED SUPPLY FOR HEATER SUPPLY
WHEN THE MEGATIVE BATTERY TERMI-
NaL 15 GROUNDED

FOR POSITIVE BAT TERY GROUND

. i Ll
el TR EEEA RS SRR ATE USE TERMINAL 4 (COTTED LINE
L CONMECTIONIQF NCY D SUPPLY
: 126V INPUT FOR HEATER SUPPLY WHEN POSITIVE
" _ BATTERY TERMINAL 15 GROUNDED
T :l_ 4 T B 9
D22 D @ @
DN DD DS |D D
POWER COM HTR WTR -BO 280 700
SWITCH  GHND +GND) {=GMDY  WOLTS
K 1700V +HIV
oo o 12,6y HEATER
PaR SWITEH S —
BwR SWITCH —I
) -8ovgas | 3 L& L J
. . 3 TO SPKR
GRAND & .J .
9 ¥
28OV B + 3 z —

PLUG SHOWN FACING
CONSECTOR EMD |
IWIRES ENTERING Y8OM BEALR)

Figure 3, MNCX-D Wiring Connactians




CUSTOMER SERVICE BULLETIN

January 2, 1964
Sales Bulletin: #CIE &3-8

NATIONAL
RADID

Encleosed you will find two resistors to be installsd in your NCE-3 per the instructions
provided, Total time to make the mod should be ne longer than fiwve minmutes,

As you may be aware, the NCI-3 is susceptible to an "FM" affect on spesech pegks,
regulting from owverzodulation, imprepsr loading, insuffislant low B+, ete. Since
they may be olosely controllsd by the operator, most, if not all, of these problsms
ars absent during fixed station operatien. Howewer, mobils operation by its nature
is such thet it is often diffiewlt to keep from hitting the rig too hard or to be
sartain that the transceiver is tuned right on the butten. Accordingly, one or &
goabination of the ebove can result in a signal that "FH'a®,

We strongly encourage you to make this change at your earllest convenience, as it
results in quite a dramatic improvemsnt in the operating cheractearistics of the NOI-3.
The result of this modification is the complets elimination of any "FM" tendemoy, even
under sxaggerated mistuning or too-high microphcne gain, In fact, tests wve've rm om

mits at the faotory indlcate that it is iopoasible to make the NCI=3 "FM® with
the mod installed, unless voltage is so low that the VR tube will not ignite (a ocon-
dition whioh should never exist). There are a ¢ouple of deairsble pide effects as
woll-=power output is increased, and overall linearity is improved. We must say that
walve never had anything but compliments in either of these arsas, but wve make the
point anyway. We suggeat that you male the med even if you don't operate moblle, if
for no other reason than to bring your unit up to date with the latest NCX-3's being
ﬂwﬂl

Modification Instructicns

Eemove your HCI=) from its case and turn upside down with the frent pemel facing

you, You will nmote that at the rear of the chassis just in fromt of the Jomes pover
plug is the 40-40-20 MFD filtar capacitor, C9, and the veltage regulator tube scoket,
V18-0A2, The resistor, R107 (2,5K wire wound), should be removed from the eirguit,
This resistor is conneoted from the LOMFD sscticn of the capasitor, C96, (the section
whers there is & junotion of twe red leads and which is nearest the FA load capaciter)
to Pin & of the VR tube OA2,

How from Pin 5 on the VR tube scclet solder the new 3,.9K resistor. The other end of
this resistor should be soldered to tha terminal on the barrisr strip nearest the VR
tubs pookst where thers 1s also a purple lead and cne end of & 750 ohm reslstor.
(These parts should remain soldered to this terminal), D[ress the leads so they are
as short as poasible.

The next resistor to be replaced is R0 (B.2K gray, red, red, silver). This reaistor
is connected batwean Pin 3 of the Jonss power plug and one leg of the bias sonftrol,
R9, This resistor should be removed from the cireuit, and the spaghetti tubing
removed from the resistor,

The 4.7K resister supplied should be cut so that sbout 3/4" of lesd remains on either

Hationaal Madioc Company, ne. « 3T Washinglen S5, Melrose TH, Mass. - Arsa Cods 817 NOrmandy S-4000 : TWE-81T-B0G-5033
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aide, Place ths spaghetti tubing on the leg of the resistor that will be scldered
to the bias control, The new 4,.7K reslstor should be solderad to the same points
as was the 8,2K resistor which wes removed, The resistor should also be dressed

in the sare manner.

A double check should now be made for posaible errcrs or short clreudts, Replace
the transceiver in the cabinet, and secure all the mounting serews, This will
soxplete the modification of your NCX-3.

T3y

B/ tlw
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Mational Radio Customer Service B ulletina are provided (ree 1o all

registered owners of our equipment. Informaticon contained herein

is gathered from our factory and field service organizations as well
as from MNational owners.

We do not recommend the "automatic"incorporation of modifications
except when the trouble description is identical to your problem, or
when suggested for preventive maintenance.

CHIREFP ON CW

It has been brought to our altention that some NCX-3"s exhibit chirp
on CW_ This is due to an RF voltage being fed back to the voltage

regulator tube, V.18

The above condition can be eliminated as follows:

Remove the red wire from Pin 1l of V.18 and reconnect to Pin 6. Add
a 2. 5mh 50ma RF choke between Pins 1l and &, Add a . 01 uf discap

from Pin 6 to ground. Solder all connections.

IMPROVED NEUTRALIZATION AT 3. 5 Mc

g. ) Flace a solder lug under the holding screw of C-17, nearest the
driver coils. Remove the ground end of C-138 from V-2 ground ring
and reconnect to the new lug. Dress this capacitor flat against the
chassis.

b.}) Redress R-5 flat against the chassis s0 that it does not "look"
into the plate circuit through the ventilation holes. It may be necessary
to splice a wire to R -5 so that it lies flat.

.} Move C-23 from top of terminal strip down icto the rivet holes

and place close apainst sub-chassis, Place coax grid drive lead in lower
hole also, and tuck under cable harnesas.

{ovear)

Hutlans: Redle Company, Ine. = 37 Washinglon B, Melross, Mass. 02176 - Arss Cods 51 T-085- 4000 . TWN-81T7-8588-8032

AR TS N AR AT T e



NCX-3 {cont.)

d.) The correct setting of C-17 must be determined at 14, Z Me. It
should now be possible to get full output, or very close to it, at the dip
at 3. 5 Mc.

IMPROVED RECEIVER SENSITIVITY
AND GR ID DRIVE

Remo ve R-44 at the screen grid of V-10.. Do not replace.

IMP ROVED TRACKING OF 80 METER
GRID DRIVE

Change C-18 from 240pf to ZZ0pf 5%. Repeak 80 meter driver coil.

IMPROVED RECELIVING AUDIO QUALITY
ON SSB

Change C-BZ from . 01 to . 02uf.

INCREASE D DRIVE AND RELIABILITY

We have found that changing the driver tube from 12BY7 to 6GEK6 results
in improved reliability and greater drive. The following changes are
necessary in order to substitute the 6GK6L;

a.) Change R-11 to 100 ohme 1 watt,

b.)} Change R-13 to 100K ohms 1/2 watt.

c.} Change V-4 to a 6BEG.

d.} Remove the ground from Pin 3 of V-4,

e.} Locate the brown wire going from Pin 4 of V-4 to Pin 5 of V-3.
Beamove from Pin 4 of V-4 and reconnect to Pin 3 of V-4, Connect a
12 ohm 10 watt resistor from Pin 4 of V-4 to Pin 5 of ¥V-13.

(6BEL) V¥ Va3 (6Qke)
VAL S/ \¢

f2v IR N TOW

f.} It will be neceasary to repeak all driver and mixer coils.

{over)



NCX-3 (cont. )

INCREASED PERFORMANCE

NCX-A supplies with serial numbers beginning with 44, 49, 57, 63, 69,
or 72 may be modified for increased output.

The modification may be easily made by connecting a 660 ohm 10 watt
resistor in parallel with the two 330 ohm 10 watt resistors R-5 and R-6
in the NCX_.A supply. Designate the new resistor K-9_

g-5 £-l

T

k-7
With this modification, the NCX-3 and the NCX-.5 may be used with the

same supply.

NCX-A supplieg with gerial numbere beginning 73 or higher have this
resistor added at the Factory,

Service Department
NATIONAL RADIO COMPANY
Technical Services Section
CWH:vfl

Distribution: All NCX-3 Owners

List "L
List "F
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We'd like to thank you for purchasing the NCX-3 transceiver, and at the same time
pﬂ:nri-:l- you with a {ew hinte and kinks which will help you 1o get even more enjoyment oat
of your new rig:

1. First of all, pleage mail your warranty card immediately, since ag
soaon an it i8 received you will be placed on our CX-3 castomer

service list to keep you immediately lnformed of forthcoming
accessoriss, modifications or improvements, service notes ic,

z. Choice of microphone in imporiant, since the NCX=3 is designed
to provide the amoothest, cleanest andio posaible. All necessary
filtering and restriction of audio bandwideh ia denas n the NOX=1,
and a so-called "restricted” or "communications guality' micros=
phone will undo this design feature. Avoid ceramic ar crystal
microphanes designed for Citizens Band use, aince these mikes
arve vsually designed to aell for a price «- and sound like it. Use
the best microphone you can afford -- preferably a flat, wide range
dynamic. We've found the Electro-Volce b4 and Shure 545 to be
extremaly good for fixed station use, although relatively sxpanaive,
and the Shure 10-4 dyramic and the new EV BO0E are excellent for
mabile application.

i. FA screen current i9 one of the best indicators of proper operation
of the NCX-3, and mince there 18 no separate Screen metar in the
HCX=3, an excellent substitule is the YR wbe at the rear of the
chaanals, Should the final amplifier ke operating improperly,
excessive screen current will be dravwn by the &GI8 which will
caiose gufficient voltage drap in the +280V bus to extinguish the VR
tube {amd sirmaltanecunly remove all oscillator regulation). The VR
tube should stay lit with full carrier inserted during lune-up, and
should not extinguiah on S5B valee peaks. Typical reasons for VR
tube trouble are insufficient loading, exceasive microphone gain,
low primary voltage to the power supply (low line woltage with the
MEX-A, low battery voltage under ldling or engine-off conditions
with the HCX-I}, or use of an improper power supply. It's always
a good idea to glance at the VR tube afier loading up on a new band
to rmake certaln everything is 0. K. Caution: Do nol attempt ta
tranamit with the MCX-3 if the VR tabe indicates a malfunction,
#ince the result will be distariion, {reguency shift, non-linearity
ete, A qu!:.h: check af the above trouble areas will show where the

difficulty liss.

Again, thank you for buying Matienal, and we will welcome your comments on your new

Nvite At

Mike Ferber, WIGHX
Equipment Sales Manager
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