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INSTALLATION

The NCX-3 transceiver may be used with either the
matching NCX-A 115 volt ac or the NCX-D 12 volt dc
power supplies. We strongly recommend use of the
National Power Supplies designed for the NCX-3 be-
cause of their extremely “stiff” voltage regulation and
superior filtering. Tests of other commercial supplies
advertised for use with the NCX-3 indicate deficiencies
in both of these areas which result in unsatisfactory
transceiver performance. A mobile mounting bracket
is supplied as standard equipment with the NCX.3
transceiver. For mobile operation, this bracket should
be mounted to the under surface of the automobile
dashboard using two #10, #12 or 14 x20 screws.
For maximum mounting stability, these screws should
be located as far apart as possible in the mobile mount-
ing bracket. A pair of large threaded knobs is pro-
vided for mounting the transceiver directly to the
mobile bracket. Use of these knobs will enable rapid
installation or removal of the transceiver from the mo-
bile mount. Mobile operation usually results in consid-
erable vibration and shock. For maximum frequency
stability of the NCX-3 transceiver, it is important that
all mounting screws used to hold the cabinet to the
chassis and panel assembly be in place and firmly
tightened including the two screws in the upper rear
cover of the enclosure which are required for an elec-
trical bond. In mobile use, the rubber feet may be re-
moved from the bottom of the NCX-3, if desired. Un-
usual mechanical oscillatory vibrations may result with
some combinations of automobiles and mounting loca-
tions. In such cases braces should be run from the
rear of the NCX-3 to the firewall to assure a rigid
mount. The NCX-3 mobile bracket has been center
punched every 15° to provide for rigid mounting at any
desired operating angle. If this rigid mounting feature
is desired, it is necessary to drill through the mounting
bracket with a 5/32 inch drill. A pair of locking pins
is supplied with the NCX-3 which can now be slipped
through the drilled holes of the mounting bracket into
the mating holes of the transceiver mounting pad.
When the threaded knobs are attached, the pins will
be captivated holding the transceiver rigidly in
position.

MICROPHONE CONNECTIONS:

The microphone input of the NCX-3 is equipped
with a three circuit jack providing a ground on the
main shank of the three circuit plug. The audio output
of a high impedance microphone (preferably dynamic)
should be connected to the ring of the three circuit jack.
If the microphone is equipped with a PUSH-TO-TALK
button, the PUSH-TOQ-TALK bhutton should be so wired
that the tip of the microphone plug is connected to the

grounded shank of the plug when the PUSH-TO-TALK

button is pressed. The microphone PUSH-TO-TALK
button is connected to the —40 volt bias. CAUTION:
Accidental interchange of the wiring on the microphone
plug will result in application of 40 volts to the
microphone cartridge which may damage the micro-
phone. The microphone input jack of the NCX-3 is
equipped with a grounding contact so that no modula-
tion of the transceiver is possible when the microphone
plug is removed. Microphone connections are illustrated
in figure #1. We strongly recommend the use of a good
quality wide range dynamic microphone, since all
necessary restriction of audio bandwidth is accom-
plished in the NCX-3 crystal lattice filter. The PTT
circuitry of the microphone should be modified to per-
mit vox operation without depressing the PTT button.

MOBILE SPEAKER INSTALLATION:

When the NCX-3 is installed in an automobile for
use with the NCX-D supply, it will usually be most
convenient to use the speaker of the regular auto-
mobile broadcast radio. Two leads should be brought
out of the 12 terminal Jones plug at the rear of the
NCX-3 (pins 5 and 7) and connected to the speaker
through a DPDT switch mounted under the dash to
allow choice of speaker operation with either the
NCX-3 or the standard hroadcast radio. Do not use the
automobile chassis as the speaker ground return. since
unwanted ground loops may cause excessive whine in
the speaker.

AUXILIARY RELAY CONTROL TERMINALS:

A set of SPDT relay terminals rated at 1 ampere
current capacity is provided at the rear of the NCX-3
to allow control of accessory equipment during the
transmit-receive cycle. Terminals 1 and 2 are open
during receive, closed during transmit.

Figure 1 shows one application of the NCX-3 aux-
iliary relay terminals: the control of an external DPDT
(or pair of SPDT) coaxial relay (s) to allow the NCX-3
to be used with a separate high power linear amplifier.
Note that as shown in the receive position, the NCX.-3
is connected directly to the antenna through the two
sets of external relay contacts. When voltage is sup-
plied to the external relay(s) through the NCX-3 con-
trol terminals during transmit, the NCX-3 output is fed
to the amplifier input and the amplifier output is fed
to the antenna. The insertion of an SPDT switch in
the external relay voltage line allows instant selection
of either straight-through operation with the NCX-3 or
high power operation with the linear. This switch
must be thrown to the “straight-through” position
when the NCX-3 is turned off to prevent operation of
the external relay.
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OPERATION

The NCX-3 transceiver combines a single conversion
superheterodyne receiver and a filter type single side-
band transmitter designed for use on the 80, 40 and
20 meter amateur bands. A suitable power supply with
excellent regulation and filtering such as the NCX-A
or NCX-D power supplies, must be provided for opera-
tion of the NCX-3 transceiver. Figure 1 illustrates the
necessary power connections and power requirements.
When the NCX-3 is used with the NCX-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 is incorporated as an
integral part of the NCX-A power supply. When the
NCX-D power supply is used, connections to the power
supply from the primary 12.6 volt source and between
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 VR tube remains lit at all times
and does not extinguish during voice peaks or under
full TUNE input. Such VR tube extinction will cause
severe frequency shift with modulation. Extinction of
the VR tube usually results from improper loading or
low +280 volt output from the DC supply. It is im-
portant to use a DC supply which will provide rated
power to the transceiver and to provide adequate
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 60
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 BE CONNECTED TO THE APPRO-
PRIATE INPUT JACKS. THE FUNCTION SWITCH
SHOULD REMAIN IN THE OFF POSITION WHILE
THESE CONNECTIONS ARE BEING MADE.

SSB OPERATION

1. Set front panel controls as follows:

MIC GAIN fully ccw

CARRIER BALANCE at 12 o’clock

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
fully ccw

2. Set rear panel controls as follows:
VOX SENSITIVITY and VOX DELAY fully ccw
BIAS control at 12 o’clock

VOX-PTT switch on PTT if microphone has
PTT switch, otherwise on VOX

RECEIVER TUNE-UP (SSB)
1. Turn FUNCTION switch to SSB. After several

seconds’ warm-up, the NCX-3 transmit-receive relay
should close with an audible click. The NCX-3 is now
in a receive condition on the selected band and
frequency.

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

3. Adjust AUDIO GAIN for comfortable listening

level.

TRANSMITTER TUNE-UP (SSB)

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

2. Adjust PA TUNE for minimum meter reading
(dip) indicating proper tuning of the final Pi network.

3. Return FUNCTION switch to SSB. If the micro-
phone is equipped with a push-to-talk button and the
rear VOX-PTT switch is set for PTT operation, de-
press the microphone button and rotate the CARRIER
BALANCE control for minimum meter reading.

NOTE

IF THIS IS 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-
STRUCTIONS OF STEP 3. NOTE THE METER
READING AT THIS SETTING. IT SHOULD BE
BETWEEN 50 AND 60 MA. IF IT IS NOT, ADJUST
THE REAR PANEL BIAS CONTROL UNTIL THIS
CONDITION IS ACHIEVED.

4. If microphone is not equipped with a push-to-
talk button, set the rear panel VOX-PTT switch in the
VOX position. Leave the MIC GAIN control fully
ccw. Rotate the rear panel VOX SENSITIVITY con-
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trol, until the transmit-receive relay trips with speech
information to the microphone. Hold the relay in a
transmit condition with a steady tone or sound into
the microphone. While holding the relay in this man-
ner, the front panel CARRIER BALANCE control and
the BIAS adjustment can be made as described in
step 3.

5. Return the FUNCTION switch to TUNE and
adjust EXCITER TUNE and PA TUNE as described
in step 1. Slowly rotate the PA LOAD control cw and
“dip” meter reading with PA TUNE control until
meter reads 300 ma. Return FUNCTION switch to
SSB. The transmitter is now properly tuned and

loaded. NO TE

DO NOT PROLONG TUNE-UP PROCEDURES
MORE THAN 30 SECONDS AT A TIME IN ORDER
TO PREVENT UNNECESSARY OVERHEATING
OF COMPONENTS DURING OUT-OF-RESONANCE
CONDITIONS. AFTER EXPERIENCE IS GAINED,
TUNE-UP MAY BE ACCOMPLISHED IN A MAT-
TER OF A FEW SECONDS.

MICROPHONE GAIN ADJUSTMENT

1. For push-to-talk operation, throw rear panel
VOX.PTT switch to PTT. Depress microphone button
and advance MIC GAIN control while talking until
average meter reading is between 100 and 150 ma. It
is important to remember that the NCX-3 meter reads
500 ma. full scale, and is well damped. Peak current
is actually in the 300 ma. area (depending on indi-
vidua) voice characteristics) and the NCX-3 is running
a full 200 watts peak input. This adjustment, as in any
SSB transceiver, is best performed with the aid of an
oscilloscope, but the above techniques will serve until a
more optimum adjustment can be made with the help
of an oscilloscope or an on-the-air check by another
amateur with good receiving equipment.

2. For VOX operation, turn rear panel VOX-PTT
switch to VOX. Turn receiver MIC GAIN control com-
pletely ccw, and rotate rear panel VOX SENSITIVITY
control until the relay just trips easily while speaking
into the microphone at normal level and distance.

SUFFICIENT VOX GAIN IS AVAILABLE IN THE
NCX-3 TO ALLOW FULL ANTI-VOX INSERTION
AT ALL TIMES and so no ANTI.VOX Control Poten-
tiometer is necessary. Adjust VOX DELAY until VOX
relay holds for the desired time after speaking.

THE ABOVE ADJUSTMENTS ALL INTERLOCK
TO A SMALL DEGREE, AND IT MAY BE NECES-
SARY TO REPEAT ALL ADJUSTMENTS ONCE OR
TWICE TO OPTIMIZE RESULTS.

3. Adjust MIC GAIN control as in step 1.
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VOX OPERATION, WHILE MOBILE, IS 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 NCX-3 is now tuned and ready to operate.
EXCITER TUNE and PA TUNE should be re-adjusted

when substantial frequency changes are made.

CW OPERATION

1. It is assumed that the NCX-3 has been set up for
SSB operation and it is now desired to operate CW.

2. Insert key plug in rear panel jack.
3. Set MAIN TUNING to desired CW frequency.
4. Turn FUNCTION switch to TUNE and adjust

transmitter as for SSB operation.

5. Turn FUNCTION switch to CW, depress key
and adjust CARRIER BALANCE control until meter
reads 300 ma.

6. The NCX-3 is now tuned for CW operation, and
is ready for full break-in operation. *When the key is
depressed to start sending, the VOX relay in the
NCX-3 automatically switches from receive to trans.
mit. The VOX relay will hold in until the operator
stops sending, and then will automatically switch to
receive. By adjusting the rear panel VOX DELAY
control, the operator may set the “hold-in” relay time
to his kiking. An external keying monitor may be
helpful in monitoring sending.

AM OPERATION

1. Tt is assumed the NCX-3 has been set up for
SSB operation and it is now desired to operate AM.

2. Either VOX or PTT operation should be selected.
3. Turn FUNCTION switch to TUNE and adjust

transmitter to 300 ma. under tune conditions.

4. Turn FUNCTION switch to AM, turn MIC
GAIN fully cew, 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 just flickers on

voice peaks.

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

The NCX-3 transceiver, designed to cover the 80,
40 and 20 meter amateur bands, combines a single
conversion superheterodyne receiver and single side-
band transmitter, both employing a common crystal
lattice filter. The final Pi network and driver tuning
circuits of the transmitter serve as common RF circuits
for the receiver. The carrier oscillator and VFO are
common to the receiver and transmitter circuits while

FINAL

AMP DRIVER  XMIT MIXER METER

the receiver first IF stage is used as a low level ampli-
fier in the transmitter-exciter function. The use of
common 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
SSB transmitter.

The operation of the NCX-3 is best understood by
reference to the block diagram, figure 2.
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Figure 2. NCX-3 Block Diagram




THE TRANSMITTER

The transmit signal path of the NCX-3 is indicated
on the block diagram by a dashed line. The micro-
phone input circuit is designed for high impedance
dynamic or crystal microphones and provides for con-
nection to a push-to-talk microphone circuit. The
microphone input is connected directly to the grid of
the pentode section of a 6GH8 tube which operates 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 section of the 12AT7 tube which is used as a
speech amplifier. The plate circuit of this speech
amplifier is coupled to one of the deflection electrodes
of the 7360 balanced meodulator.

A 12BA6 tube is used as a crystal controlled Pierce
oscillator operating at 5.2003 me. for carrier genera-
tion. The oscillator circuit uses the sercen and cathode
of the 12BAG6 tube. The oscillator section is electron
coupled to the suppressor and plate circuits which
feed the product detector. The carrier signal is obtained
across a resistive screen load and fed through a voltage
divider to the grid of the 7360 balanced modulator. A
balancing network is connected to the front panel car-
rier halance control and the deflection electrodes of the
7360 balanced modulator tube. In addition, the plate
of the balanced modulator provides phase balancing
through C107 for maximum carrier suppression. The
balanced primary winding is coupled to a single-ended
secondary which serves as both the input source and
load for a four-pole crystal lattice filter.

The output of the crystal lattice filter is fed to the
grid of a 12BA6 first IF stage with a single tuned
plate circuit tuned to approximately 5.2 mc. The out-
put of this plate circuit is coupled to the grid of the
12BE6 transmit mixer.

The VFO uses a 12AU6 tube operating as a
grounded plate Colpitts oscillator. The tank circuits of
this oscillator use extremely stable capacitors to provide
for minimum warm-up drift and maximum frequency
stability. As in the carrier oscillator, the actual oscilla-
tor circuil operates between the screen and cathode
of the 12AU6 tube so that electron coupling may be
used 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 transmit mixer.

The plate circuit of the transmit mixer contains a
single tuned coil which feeds the grid of the 12BY7
transmit driver. The plate circuit of the transmit
driver also contains a single tuned tank circuit which
feeds the grid of the final amplifier. The coils in the
plate circuits of the transmit mixer and transmit driver
are band switched to provide for coverage of the 80,
40 and 20 meter amateur bands. The tuning gang is
tracked so that exciter tuning can be accomplished
with only one control. The gains of the transmit mixer
and driver are such that a driving signal in excess of
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100 volts can be obtained at the grid of the final ampli-
fier, thus assuring linear operation of the exciter to
well above the level necessary for proper drive to the

final.

The fnal amplifier employs a pair of 6GJS tubes
operating in parallel. A bias adjustment is provided
in the grid circuit for adjustment of idling current.
The plates of the 6GJ5 final amplifier are coupled to
a high-efficiency Pi network. The Pi network incor-
porates band switching for selection of proper in-
ductance and load capacitance to enable tuning of a
40 to 60 ohm resistive load over the entire 80, 40 and
20 meter amateur bands. The Pi network is designed
for continuous operation at a power level of 200 watts
input. Neutralization is provided by means of a small
adjustable capacitor coupled from the plate of the
6GJS5 final amplifier to the partially bypassed return
of the final grid circuit coils (driver plate coils). When
the NCX-3 final amplifier is properly neutralized.
maximum output on a matched antenna will occur at
the point of plate current dip as indicated on the
cathode current meter.

THE RECEIVER

The NCX-3 receiver circuits are indicated by the
double solid lines in the block diagram. figure 2. The
receiver RF circuits are common to the transmitter
circuits. The high impedance point of the final Pi
network, at the plates of the 6GJ5 tubes, is capacitively
coupled to the grid of a 12BA6 RF stage while the
plate coils of the 12BY7 transmit driver stage are
connected directly in parallel with the plate of the
12BA6 RF 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
12BE6 receive mixer. Output from the VFO is coupled
to the oscillator grid of the 12BE6 receive mixer. The
plate circuit of the receive mixer is connected directly
across the secondary of the balanced modulator trans-
former which serves as the input coil to the crystal
lattice filter.

The output of the crystal lattice filter is identical to
the circuit used for transmission and couples to the
grid of a 12BA6 first IF amplifier. The plate circuit
of this amplifier employs a single tuned circuit operat-
ing at approximately 5.2 mc. which feeds the grid of
the second TF amplifier, as well as the transmit mixer
previously mentioned. The plate of the second IF
amplifier again employs a single tuned circuit to feed
the grid of the third IF amplifier. and the plate cir-
cuit of the third IF amplifier employs a single tuned
circuit which feeds the detector and AGC circuits
through separate voltage dividers. The product de-
tector employs one triode of the 12AX7 tube with the
signal from one [F voltage divider fed to the grid. A
BFO signal is coupled from the crystal controlled car-
rier oscillator to the cathode of the product detector,
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and the resulting audio signal is obtained across a
resistive load in the plate circuit. In AM operation, the
cathode of the product detector is grounded, thus pro-
viding a highly efficient grid leak AM detector.

The output from the plate circuit of the product
detector is coupled to the audio gain control, thence
to the grid of the remaining triode section of the
12AX7 tube functioning as a grid-leak biased, first
audio amplifier. The plate circuit is coupled to the grid
of the 6AQ5 audio output stage. The plate circuit of
the audio output stage feeds the output transformer
having a secondary designed to match a 3.2 ohm
speaker load. This output signal is also available at
the phone jack. The low-impedance nature of the
phone jack feed permits use of either high- or low-
impedance phones with satisfactory operation.

A second feed is obtained from the plate circuit of
the last IF amplifier and is fed to a voltage-doubling
AGC rectifier. The low-impedance driving source pro-
vides a rapid charge of the AGC bus. When the sig-
nal disappears, the negative AGC voltage on the AGC
bus cannot discharge through the diodes and must
discharge through R55 which provides a long release
time, thus making the AGC circuit a very effective,
fast-attack, slow-release circuit. This AGC information
is fed to the grid of the remaining half of the 12AT7
tube, functioning as an S-meter amplifier, and is also
coupled to the grids of the RF stage, and the first and
second IF stages for AGC control.

THE SWITCHING CIRCUITS

A front panel function switch provides for OFF-
SSB-AM-CW-TUNE functions. A rear panel mode
switch provides for VOX or PTT operation. When the
front panel function switch is in the OFF position, the
primary power circuit is open. When the NCX.3 is
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 used, this switch
controls power to a primary power switching relay in
the power supply unit.

Transmit-receive circuit transfer of the NCX-3 is
provided by the use of switched bias voltages to as-
sure maximum trouble-free operation. In addition,
only one relay is used. While receiving, the relay is
closed; while transmitting, the relay is open. Specific
relay contacts function identically for all modes of
operation and will be discussed first:

1. External Relay Terminals:
a. Terminals 1 and 2 open on receive, closed
on transmit.
b. Terminals 2 and 3 closed on receive, open
on transmit.

2. Receiver Bias:
a. Grounded on receive.
b. Open with -40 volts with the bus on trans;
mit.

3. AGC:
a. Open with AGC information present on
receive.
b. Grounded on transmit.

4. Transmit B:
a. Grounded on receive.
b. Closed with 220 volts on transmit.

5. Receive B:
a. Closed with 220 volts present on receive.
b. Open on transmit.

6.7 S-Meter Circuit:
a. Open for S-meter operation on receive.
b. Grounded on transmit.

There is one remaining switching function im-
portant to the various modes of operation of the
NCX.3. In order to consider this switching operation,
we must first discuss the VOX circuits. A signal
coupled from the plate of the 6GH8 pentode micro-
phone preamplifier to the VOX sensitivity control is, in
turn, coupled to the grid of the first VOX amplifier. The
signal at the plate of the first VOX amplifier couples
to the grid of the second VOX amplifier. The VOX sig-
nal at the second VOX amplifier plate couples to the
VOX detector. A signal simultaneously derived from
the plate of the 6AQ5 audio output tube is fed to the
ANTI-VOX detector. A DC voltage, proportional to
the audio information passing through the receiver
channel, is developed by the ANTI-VOX detector and
is used to back-bias the VOX detector. With proper
control setting, the amount of information obtained
from the loud speaker through the microphone and
VOX channel is always less than obtained directly
from the audio output stage through the ANTI-VOX
detector. Thus, speaker information coupling into the
NCX-3 microphone will not trip the VOX circuit.
Any additional information, such as the voice of the
operator, will cause the VOX information to exceed
the ANTI-VOX information and the VOX detector
will begin to conduct. The resulting negative voltage
at the VOX detector output is developed across an RC
network in which the resistor is varied by means of
the DELAY control. The low-impedance driving
source of the VOX circuit allows rapid charging of
the circuit. The discharge time can be varied from
a fraction of a second to several seconds. This nega-
tive voltage is applied to the grid of the relay control
tube and causes the relay to open when VOX in-
formation is obtained through the microphone channel
thus placing the NCX-3 in a transmit condition.

If the front panel function switch is placed iu the
SSB or AM positions and the rear panel function
switch is placed in the VOX position, speech informa-
tion will trip the relay. Transmit bias is grounded
through an additional relay terminal not mentioned
above. thus making the transmitier operative by re-
moving the bias and connecting the necessary B+ in-
formation. Simultaneously, the receiver is silenced hy




bias which appears on various receiving stages. When
VOX information disappears from the microphone
channel, depending upon the setting of the delay con-
trol, the bias on the grid of the relay tube will dis-
appear and the relay will close, returning the NCX-3
to a receiving condition.

For push-to-talk operation (PTT), the rear mode
switch is placed in the PTT position. This accom-
plishes two different connections. First, the output of
the VOX amplifier is short-circuited, thus preventing
tripping of the relay by any voice information from
the microphone channel. Secondly, the transmit. bias
bus is disconnected from the relay and can be shorted
to ground through the push-to-talk button. This alone
will not change the NCX-3 from a receive to transmit
condition. The screen of the transmit mixer which
is fed through a 22,000 ohm resistor is at approximate-
ly 220 volts during receiving conditions. When the
transmit bias bus is shorted by the push-to-talk button,
the transmit mixer starts to conduct, dropping screen
voltage to approximately 80 volts. A voltage divider
is arranged from this screen to the bias supply in such
a manner that the voltage is approximately 5 volts
positive on receive and 40 volts negative on transmit,
due to the current drawn by the screen of the transmit
mixer. This negative voltage is fed to the grid of the
relay tube through the keying diode causing the relay
to open, placing the NCX-3 in a transmit condition,
thus completing the switching of the NCX-3 in the
PTT mode.

It should be noted here that bias derived from the
screen of the transmit mixer is also supplied to the
audio output and product detector stages by use of the
muting diode, thus silencing the receiver before the
relay has a chance to function, thereby providing for
completely silent receive-transmit switching. On the
reverse transition from transmit to receive, a time
constant is included on the receive bias bus which is
fed to the first audio amplifier thus assuring that bias
will remain on the first audio amplifier until after
the relay has closed, again providing a silent transmit-
receive transition.

With the front panel function switch placed in the
AM position, the control operation is identical to that
on the SSB position. The VOX functions of the mode
switch may be used in the same manner as used for
single sideband operations. For AM operation, the
transmit bias bus is connected through the function
switch and relay to the grid of the carrier oscillator,
causing the oscillator to stop functioning each time the
NCX-3 is in a receive condition, thus providing proper

Page 9

AM reception without BFO. At the same time, the
cathode of the product detector is grounded to convert
it to a grid-leak AM detector. When transmit bias is
removed, the bias on the carrier oscillator disappears
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 unwanted modulation during CW
operation and also prevents tripping of the VOX
circuit by information entering a live microphone
channel. The key is connected to the transmit bias bus
on the CW position. However, to prevent accidental
tripping of the transceiver, it is not connected on the
AM and SSB positions. The function of the keying
circuit is identical to that of the push-to-talk circuit
with the exception that after the relay has tripped, as
discussed on the push-to-talk function above, the delay
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 functioning due to the pres-
ence of bias on the transmit mixer, driver and bal-
anced modulator. The relay will trip at the instant
the key is touched. The relay will then remain open
resulting in grid 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 function switch in the TUNE
position the transmit bias is grounded, again placing
the NCX-3 in transmit and tripping the relay. In this
case. the function switch also grounds one of the
deflection electrodes of the 7360 balanced modulator,
providing complete carrier unbalance for purposes of
tuning the transmitter.

Metering is accomplished by using an accurate
D’Arsonval meter designed to read voltage across a
very small value cathode resistor in the cathode return
of the two 6GJ5 final amplifiers. During transmit, the
S-meter side of the metering circuit is grounded, pro-
viding a direct return of the cathode current metering
circuit. During receive, there is no current flowing
in the 6GJ5 amplifier tubes due to the removal of
screen voltage from the 6GJ5 final amplifier by the
relay terminals. The S-meter amplifier cathode is un-
grounded and the S-meter circuit return path is com-
pleted through the cathode resistance of the final
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-
tion,

i
H
i
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DETAILED USE OF THE
INDIVIDUAL CONTROLS

The operating instructions in the first pages of this
manual enable rapid setup of the NCX-3 for SSB,
AM or CW transmission. A more thorough knowledge
of the operation of the individual controls will allow
the operator greater flexibility and will encourage
better operating practices. Operation of the AUDIO
GAIN control, the BAND switch and the MAIN
TUNING control are conventional and straightforward
and will not be discussed in the following section.

THE FUNCTION SWITCH

Tt is important to note the various interlocking fea-
tures of the FUNCTION switch. In the SSB or AM
positions of the FUNCTION switch, either VOX or
PTT operation may be used. The rear panel VOX-
PTT switch selects either of these two modes of opera-
tion. The rear panel key jack is disconnected from
the internal circuit of the NCX-3 in these two posi-
tions, thus allowing a key to be plugged into the NCX-
3 under all modes of operation. Accidental closing
of the key will not trip the unit to transmit if the
FUNCTION switch is in either the SSB or AM posi-
tion. Tn the AM position, the FUNCTION switch
grounds the cathode of the product detector to convert
it to an efficient triode detector and applies transmit
bias to the carrier oscillator during receiving periods
thus silencing the beat frequency oscillator of the re-
ceiver.

If the front panel FUNCTION switch is placed in
the CW position, the rear panel key jack is connected
for automatic break-in operation. At the same time,
the plate of the microphone pre-amplifier is grounded
to prevent accidental modulation of the transmitted
signal by a microphone connected to the NCX-3. Dur-
ing CW operation, the rear panel MODE switch can
be in either the VOX or PTT positions without any
effect on the operation of the transceiver. The slight
audio “beep” which may be heard from the loud-
speaker at the beginning of each keying cycle is the
result of the extremely fast attack time of the break-in
CW circuit which eliminates “clipping” of the first dot.

Finally, in the TUNE position of the FUNCTION
switch, the keying circuit is internally grounded,
placing the NCX-3 in a transmit condition. At the
same time one of the deflection electrodes of the 7360
balanced modulator tube is grounded, providing for
more than normal drive to the final amplifier for tune
up. It is important to note that if the FUNCTION
switch is placed in the TUNE position and an antenna
is connected to the NCX-3, full power transmission of a
CW note will occur and can cause unwanted inter-
ference on the frequency and band in use. Tune-up
procedure should therefore be limited to as short a
time as possible.

THE PA TUNE AND 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 TUNE position. The EXCITER TUNE
control is set for maximum meter indication. The PA
TUNE, control is then set for minimum indication, in-
dicating resonance of the Pi network. For a normal 40
to 60 ohm resistive antenna, the PA T.OAD control
should then be rotated from a maximum ccw position to
increase the meter reading. As this is done, there will
be some inter-action with the PA TUNE control and
it will be necessary to slightly retune for minimum
meter indication. As the PA LOAD is advanced, the
minimum meter reading will increase. Proper loading
for 200 watts peak input occurs at 300 ma. (marked
in red on the meter scale). This loading current
should not be exceeded since the Pi network design
js such that additional power input from a 700 volt
supply 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 linear final amplifier de-
pends on proper idling current adjustment and on
sufficient drive for adequate peak plate current during
an off-resonance condition, The adjustment of the bias
setting of the NCX-3 final amplifier is discussed under
a separate bias adjustment paragraph. Assuming this
setting has been made for an idling current between
50 and 60 ma., it should be possible to obtain a maxi-
mum off-resonance plate current in excess of 350 ma.
with the NCX-3 final amplifier. As the PA TUNE
control is rotated through the minimum current point
(dip), the meter should indicate a definite rise to
either side of the resonant point. If 700 volts is being
properly supplied to the plate circuit of the final
amplifier and the EXCITER TUNE control is properly
adjusted, this off-resonance current should exceed 350
ma. If this current cannot be achieved, the cause
should be investigated. Typical reasons may include
any of the following: improper BIAS setting, improper
EXCITER TUNE adjustment, low plate supply voltage
to the final amplifier under full load conditions, low
driver B+, defective final amplifier tubes, or improper
operation of the’ exciter stages resulting in low driving
signal.

As mentioned above, low plate supply voltage to the
final amplifier will frequently result in difficulty in
obtaining a suitable off-resonance current. The NCX-A
power supply is rated to deliver 700 volts to the final
amplifier with a 115 VAC input. The NCX-D power
supply is rated to deliver 700 volts to the plate circuit
of the final amplifier with a 12.0 volt input to the
power supply. If the AC line voltage or the mobile




battery supply voltage are low, the power supply out-
put will be reduced. Under these conditions, an off-
resonance plate current of less than 350 ma. will
probably occur. This will not impair the operation of
the NCX-3 transceiver, provided the PA LOAD con-
tro] is not adjusted for excessive loading conditions.
In no event should the LOAD control be advanced
so that the plate current at the resonant dip exceeds
85% of the off-resonant plate current, which is noted

by detuning the PA TUNE control.

In many instances an antenna load will be presented
to the NCX-3 which is outside the 40 to 60 ohm range
of the Pi network of the NCX-3. Antennas presenting
this type of impedance should, if at all possible, be
adjusted to present a proper load at the NCX-3
antenna terminals. This can be done through the use
of matching networks and in many instances through
the simple expedient of tailoring the length of the
antenna transmission line to modify its terminal
impedance. Generally speaking, if the NCX-3 exhibits
a resonant plate current in the dip in excess of 300
ma. with the PA LOAD control rotated to its full
counter clockwise position, the antenna load impedance
is below 40 ohms and cannot be suitably matched
to the NCX-3. If, on the other hand, the resonant dip
is still less than 300 ma. with the PA LOAD control
rotated to its full clockwise position, the antenna load
impedance is above 60 ochms. It is possible to modify
the Pi network output capacitors of the NCX-3 to take
care of some misloading in these directions. With the
PA housing removed, a group of three mica capacitors
will be seen just below the BAND switch and con-
nected between the BAND switch and chassis. These
capacitors C-4, C-3 and C-2 are respectively 220, 470
and 1200 uuf. They appear in parallel with the front
panel PA LOAD control as shown on the schematic
diagram and may be altered to extend the range of
the Pi network. If the load impedance is too low, the
capacitance should be increased in size and if the
antenna Joad is too high, the capacitance should be
decreased in size. A good quality silver mica capacitor
may be used for this purpose. It is advisable to use
as large a case size on these capacitors as can be
obtained.

There is, of course, some inter-action of tuning be-
tween the PA LLOAD control and the PA TUNE con-
trol. If load matching, as described in the preceding
paragraph, is attempted, it is possible that the tuning
of the PA TUNE control will be shifted to a point
where the control will no longer tune the entire ama-
teur band. In this event, it will be necessary to achieve
antenna match through the use of external matching
techniques. Tt is also possible that the antenna line
will present an inductive or capacitive component to
the NCX-3 antenna terminals. In this event, there may
also be a shift of the PA TUNE control so that it will
not tune the entire amateur band. Again it will be
necessary to alter the antenna impedance by means
of an external matching network or correction of the
antenna difficulties. SSB operation should not be at-
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tempted unless the NCX-3 is properly matched and
loaded since severe distortion can result with any
improperly adjusted SSB transmitter or transceiver

CARRIER BALANCE CONTROL

During tune-up conditions discussed under PA
TUNE and PA LOAD control settings above, one
deflection electrode of the 7360 balanced modulator is
grounded providing for complete carrier unbalance.
Having accomplished proper transmitter tune-up, it is
necessary to use the CARRIER BALANCE control to
properly set up the NCX-3 transceiver for operation
on SSB. AM or CW operation. For SSB operation,
the NCX-3 is placed in a transmit condition, either
through use of the push-to-talk button or the VOX
circuit. In either event, the MIC GAIN control should
be in its full ccw position so that no audio modulation
will occur. Tt is necessary to rotate the EXCITER
TUNE control for maximum meter indication. The
CARRIER BALANCE control is then adjusted for
minimum cathode current meter indication. This
meter reading should lie between 50 and 60 ma. if
the BIAS control is properly adjusted. When the
CARRIER BALANCE control is properly set, it may
he left in this position for all subsequent single-side-
band work. A more precise indication of CARRIER
BALANCE control setting may be ohtained through
the use of an external oscilloscope connected to the
antenna line or hy listening to the carrier on a sepa-
rate receiver. With proper carrier balance and tuning
of the transceiver circuits. the indication on the anten-
na line should not exceed 0.5 volts peak-to-peak on
the oscilloscope display.

For AM operation, it is necessary to adjust the
CARRIER BALANCE control either cw or ccw from
the balance point until the final amplifier cathode
current meter indicates a final amplifier current of
150 ma. This corresponds to approximately 100 watts
input to the final amplifier, thus assuring operation
of the final amplifier tubes within their plate dissipa-
tion rating.

Finally, for CW operation, it is necessary to adjust
the CARRIER BALANCE control either cw or ccw
from its zero setting until a cathode current indica-
tion of 300 ma. is obtained. This assures an input
to the final amplifier of 200 watts during key down
transmit conditions of CW operation. Normal keying
wave forms have approximately a 509 duty cycle;
that is, there is full output for approximately 14
of the time and no power input for the remaining
50% of the time. Thus the Time-Averaged input
to the final amplifier is still approximately 100 watts,
assuring conservative operation of the final amplifier.

MIC GAIN CONTROL

Assuming the NCX-3 has been set up for proper
tuning of the final amplifier and exciter stages and the

CARRIER BALANCE control has heen properly set
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for carrier balance, the MIC GAIN control should be
advanced until the cathode current meter reads be-
fween 100 and 150 ma. average on speech content
from the microphone. The single sideband audio in-
formation so developed has a rapidly varying energy
content and the cathode current meter will rapidly
fluctuate hetween the 40 to 50 ma. idling current and
the 100-150 ma. average meter reading. Actual peak
current is approximately 300 ma. This fluctuation will
be affected by the nature of the speech content, the
individual voice. and the damping of the meter move-
ment. Generally speaking, the meter indication will be
higher for long drawn out vowel sounds than it is for
crisp consonant sounds. Here again a more accurate
setting of the MIC GAIN control can be made with an
oscilloscope connected to the antenna line. To make
this adjustment, the NCX-3 FUNCTION switch should
be placed in the TUNE position and the oscilloscope
adjusted to display the peak-to-peak power output level.
This level should be noted or marked on the oscillo-
scope face. The FUNCTION switch is then returned to
the SSB position and the MIC GAIN control is ad-
vanced until the peaks of the SSB wave form illustrated
in figure 5-J of the Test and Alignment instructions
just reach the previously-marked oscilloscope level. Tt
will be noted that any additional advance of the MIC
GAIN control will cause clipping of the peaks of the
SSB wave form. There will be a corresponding in-
crease in the average power output under this condi-
tion of mis-adjustment, but this clipping action will
result in the generation of unwanted spurious signal
information (or “splatter”) outside of the NCX-3 pass-

band and should be avoided.

For AM operation with the CARRIER BALANCE
control set as recommended above, there will be a
steady meter reading of 150 ma. As the MIC GAIN
control is advanced during speech, AM modulation of
the final amplifier will occur. When the MIC GAIN
control setting reaches a point where the cathode cur-
rent meter just indicates a slight flicker of speech
peaks, modulation is 100%. Operation of the MIC
GAIN control above this setting should not be used
since excessive drive will cause clipping of the modu-
lated envelope and will result in unwanted spurious in-
formation outside of the passband of the NCX.-3.

CALIBRATOR CONTROLS

When the accessory XCU-27 100 KC calibrator is
plugged into the octal socket on the rear apron, 100
KC crystal markers are available for precise calibration
of the NCX-3. The calibrator is activated by means of
a push-pull switch (on series 48 and higher trans-
ceivers) on the microphone gain control. PULL to turn
calibrator on.

AUDIO AND RF GAIN CONTROLS

Little need be said about the operation of the
AUDIO GAIN and RF GAIN controls. The AUDIO
GAIN control is adjusted for comfortable listening
level in the loud speaker or ear phones. The RF
GAIN control may be set to individual operator pref-
erence with the exception that the S-meter reading
will be a function of the RF GAIN control setting.

Normal operation of the NCX-3 S-meter is obtained
with the RF GAIN control set in its full cw position.

S-METER ADJUSTMENT

Proper S-meter adjustment of the NCX-3 is ob-
tained by disconnecting the antenna with the NCX.3
set for SSB reception and the RF gain fully cw. The
S-meter adjustment is rotated until the meter indicates
between 0 and 1 “S” unit on the S-meter. When the
antenna is reconnected, the S-meter will indicate the
signal strength of incoming signal or background
noise on the antenna circuit.

VOX-PTT SWITCH AND VOX CIRCUIT
ADJUSTMENTS

The VOX-PTT switch is located on the rear panel.
It may be set to either mode of operation depending
on individual operator preference or whether or not
the microphone is equipped with a push-to-talk but-
ton. Proper microphone jack connections are illus-
trated in figure 1.

Assuming that VOX operation is selected. the oper-
ator will find 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 full anti-vox insertion
at all times. As a result 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 close talk to the microphone since the high level
of road, wind and motor noises will otherwise tend to
accidentally trip the VOX circuit. The VOX DELAY
control is then adjusted for the desired release time.
Release time in the order of 1/10 of a second will be
obtained in the full ccw position of the VOX DELAY
control and in the order of a second or more in the full

cw position of the VOX DELAY control.

It should be further noted that PTT and CW break-
in operation is obtained through use of the VOX cir-
cuit. However, the VOX SENSITIVITY control will
have no effect on this operation and may be left in any
position. The VOX DELAY control is effective on both
PTT and CW break-in operation and should be ad-
justed to the operator’s individual preference for delay
at the end of the keying sequence or upon release of the

PTT button.
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TEST AND ALIGNMENT

NOTE

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

EQUIPMENT REQUIRED

1. Signal generator providing output at the fol-
lowing frequencies: 5.202 mc., 3.5 mc., 4 mc.,
7 mc., 7.3 mc., 13.9 me., 14.4 mc.

Vacuum tube voltmeter (VTVM)

Standard audio output meter.

Sweep generator capable of sweeping at ap-
proximately 1 cycle per second over a fre-
quency range from approximately 5 to 5.5 mc.

5. Long persistence oscilloscope equipped with
low capacity detectorsprobe and having a fre-
quency range from DC to low audio frequen-
cies.

6. High frequency oscilloscope covering the range
from DC to 30 mc. with a maximum sensitivity
of 50 mv. per centimeter or better and having
a low capacity input probe. (Tektronix type
541 with type L pre-amplifier or equivalent.)

7. 50 ohm dummy load with calibrated output
power meter covering the frequency range
from 3.5 to 144 mc. (A high frequency
vacuum tube volt meter with a 100 volt full
scale range may be substituted for the cali-
brated output power meter.)

8. Power supply capable of supplying +-700 volts
at 300 ma., +280 volts at 125 ma., and —80
volts at 6 ma. with provisions for switching off
the 700 volt output.

9. Grid dip meter operating at 4.7 and 14.4 mc.

10. 1000 cycle audio generator with an output
level of 10 mv.

11. High quality microphone equipped with push-
to-talk button.

12. Transmitting key.

13. Suitable alignment tools for adjustment of
coils and capacitors.

INITIAL CONTROL SETTINGS
FRONT PANEL

= wh

MIC GAIN . Full ccw
CARRIER BALANCE ... Full cew or cw
RF and AUDIO GAIN ... Full cw
FUNCTION switch ..o OFF
PA TUNE Full cw
PA LOAD and EXCITER TUNE....Full cew
BAND switch oo 80 meters
REAR PANEL
VOX-PTT Switch : PTT
VOX SENSITIVITY ... Full ccw
VOX DELAY i Mid-range
BIAS . Mid-range

POWER CONNECTIONS
Connect the power supply with the 700 volt output

turned OFF. The heater wire connecting the two
6GJ5 sockets should be removed. The crystal filter
crystals should be removed.

IF ALIGNMENT PROCEDURE

With the grid dip meter set to 5.1 mc., bring the
probe into proximity of the crystal filter coil L19.
Adjust the slugs of the crystal filter coil to resonance
as indicated on the grid dip meter. (Take care not
to couple too tightly to L19 in order to avoid fre-
quency pulling of the grid dip meter.) Now install
the crystal filter crystals. Then turn the FUNCTION
SWITCH to SSB. In a few seconds, the relay should
close indicating that the NCX-3 is in a receive condi-
tion. Suitable resistance and voltage checks should be
made to insure proper operation.

Connect the audio output meter to the speaker leads
by plugging the audio outpu: meter into the phone
jack. Connect the signal generator through a 1000
upf capacitor to the grid (Pin 7) of the 12BE6 re-
ceive mixer. Set the signal generator for output at
5202 mc. A 1 to 2 ke beat note should be heard.
Align the slugs of the filter output can (T2) and the
1st, 2nd and 3rd IF transformers (T3, T4 and T5)
as well as the bottom slug of the balanced modulator
transformer (T1) for maximum output. The signal
generator output should be reduced throughout this
alignment procedure so that an output of 100 milli-
watts is never exceeded.

BALANCED MODULATOR ADJUSTMENT

Connect the high frequency oscilloscope to the junc-
tion of C59, C60, X1, and X3 at the filter input. In-
sert a microphone into the front panel microphone
jack. Depress the push-to-talk button. The relay in
the NCX-3 should open, placing the unit in a transmit
condition. Adjust the top slug of the balanced modu-
lator transformer for maximum indication on the
scope. Carefully adjust the front panel CARRIER
BALANCE control for minimum indication on the
scope. This should occur near mid range of the con-
trol. Carefully adjust the balanced modulator plate
trimmer C107 for minimum indication while rocking
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 is set for
minimum and more than 1.5 volts peak-to-peak when
the control is set full cw and ccw. Adjust knob on
shaft so that null occurs at 12:00 index.

CRYSTAL FILTER ALIGNMENT

Connect the high frequency oscilloscope to the grid
(Pin 1) of the 12BA6 second IF amplifier. Continue
to hold down the push-to-talk button, keeping the unit
in a transmit condition. Adjust the top and bottom
slugs of the balanced modulator transformer (T1) and




Page 14

the slug of the filter output can (T-2) for maximum
indication on the oscilloscope. Extreme care should
be used to insure that these adjustments are precisely
made since care in these adjustments will result in less
difficulty in the following sweep generator checks.

Release the push-to-talk button; the relay of the
NCX-3 should close indicating a return to receiving
condition. The display on the oscilloscope should dis-
appear as the relay clicks. Remove the high-frequency
oscilloscope connection and the signal generator con-
nection. Set the function switch to AM. Attach the
output of the 5 mc. sweep generator to the grid (Pin
7) of the 12BE6 receive mixer. Connect the low fre-
quency oscilloscope probe to the junction of C78, C87,
D1, and D2. With the sweep generator output set for
approximately 500 pv., the oscilloscope display should
indicate a filter curve with a shape similar to that in-
dicated in figure 5-A. The slug of the filter output
coil (T2) should be slowly withdrawn from the coil
to elevate the right-hand side of the display. If the
display indicates excessive peak-to-valley excursions,
or “ripple”, the top slug of the balanced modulator
transformer (T1) should be carefully adjusted to
minimize this ripple as indicated in figures 5-B and
5-C. The hottom slug of the balanced modulator
transformer (T1) may be slightly adjusted to correct
tilt in the filter curve. With proper alignment, the
resulting curve should look like figure 5-D.

A check should now he made for IF regeneration by
observing the filter curve. Increase the sweep gen-
erator input by 20 db and reduce the RF gain to ob-
tain the same amplitude of oscilloscope display. There
should be no major change in the shape of the curve
which results.

CARRIER OSCILLATOR SETTING

Note the DC level of the top of the filter curve now
heing displayed on the oscilloscope. Return the RF
gain control to maximum gain and stop the sweep
generator. Manually adjust the sweep generator fre-
quency until the oscilloscope spot comes down the dis-
play curve to the level noted, being careful that this
level is obtained on the low frequency side of the filter
curve. The frequency of the sweep generator is now
accurately set to a point 20 db down the carrier
slope.  Place the FUNCTION switch in the SSB posi-
tion. At this point the spot on the oscilloscope display
should hecome a vertical line indicating the presence
of a bheat note. Slowly adjust the carrier oscillator
trimmer for zero beat as indicated by a slow visible
vertical oscillation of the spot.

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

YFO FREQUENCY ALIGNMENT

Connect the high frequency signal generator to the
antenna terminals of the NCX-3. Set the signal gen-
erator frequency for 4 mc. Set the main tuning dial

for 4 mc. Adjust the 80 meter coil (L16) for zero
beat. Now set the signal generator input for 3.5 mec.
and tune the main tuning dial toward 3.5 mec. A beat
note should be obtained in the region of 3.5 mec. on the
dial. If this beat note occurs at a dial setting above
3.5 mc., the 80 meter trimmer (C40) should be turned
in a direction to increase capacity. If the beat note
occurs below 3.5 mc. on the dial, decrease the trimmer
capacity. Return the signal generator and main dial
to 4 mc. Repeak the 80 meter coil slug for zero beat
and again observe the location of the beat note near
3.5 mc. with the input generator set to 3.5 mc. Repeat
this procedure until the 3.5 mec. beat note occurs at
the 3.5 me. dial marking with the 4 mec. setting exactly
at zero beat.

With the input signal generator set at 4 mc., tune
for zero beat with the main tuning dial. Switch the
signal generator input to 14.4 mc. and switch the
BAND switch to 20 meters. A beat note should be
observed indicating correct alignment of the 20 meter
band. 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 at 3.5 and 13.9 me. Again
the difference in the beat note should not exceed 2 ke.
There is no alignment adjustment for correction of
error in this band-switching process. If this heat note
does exceed 2 ke., it will be necessary to trouble-shoot
the band-switching circuits of the VFO.

Set the signal generator to 7.3 mec. and the main
tuning dial to 7.3 mc. and the BAND switch to 40
meters. Adjust the 40 meter coil (I.15) for zero beat.
set the signal generator to 7 mec. and tune the main
tuning dial and ohserve the location of zero heat. Re-
peat the process used on the 80 meter band, adjusting
the 40 meter trimmer (C38) for alignment of the 7.3
and 7.0 mc. points. Remove the signal generator.

TRANSMIT MIXER AND DRIVER
ALIGNMENT

Connect the high frequency oscilloscope to the junc-
tion of C23. R3, R4 and R7 in the grid circuit of the
6GI5 final amplifier. Set the BAND switch to 80
meters and the FUNCTION switch to tune. The relay
should again drop out indicating that the unit has
heen placed in a transmit condition. Set the main
tuning dial to 3.5 mec. and the EXCITER TUNE con-
trol to 1. Adjust the 80 meter mixer coil (I.11) and
the 80 meter driver coil (L7) slugs for maximum in-
dication on the oscilloscope. When the slugs are prop-
erly adjusted. the peak-to-peak output voltage on the
oscilloscope should exceed 100 volts. Set the main
tuning dial to 4.0 mc. and rotate the EXCITER
TUNE control clockwise until a maximum is reached
on the oscilloscope presentation. At this setting, the
scope should indicate in excess of 100 volts peak-to-
peak. A compromise may be made with the settings
of the mixer and driver slugs to achieve proper tun-
ing at both ends of the band while remaining within
the range of the EXCITER TUNE control, and still
satisfying the requirement that more than 100 volts
peak-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 meter mixer coil (L12) and the 40 meter driver
coil (L8). Again both points must be within the
normal range of the EXCITER TUNE control and an
output of more than 100 volts peak-to-peak must be
indicated on the oscilloscope at both frequencies.

Set the BAND switch to 20 meters and repeat the
above procedure at 13.9 and 14.4 mc. while adjusting
the 20 meter mixer coil (L13) and the 20 meter
driver coil (L9). In this instance, the EXCITER
TUNE control should be set to 4 for the low fre-
quency adjustment at 13.9 me.

This completes the adjustment of the mixer and
driver stages with the exception that a slight mis-
alignment now exists in the driver coil due to the
presence of the oscilloscope probe during the pre-
vious adjustments and measurements. This error will
be corrected during testing of the final amplifier
stages to be described later.

ADJUSTMENT OF THE NEUTRALIZING
CAPACITOR

With the high-frequency oscilloscope still connected
to the grids of the final amplifier and the BAND
switch remaining at the 20 meter band, the frequency
of the main tuning dial should be set to approxi-
mately 14.2 mc. Set the EXCITER TUNE control for
maximum indication on the oscilloscope. Now set the
FUNCTION switch to the OFF position. This should
remove all power from the NCX-3. Set the grid dip
meter to 14.2 mec. and bring it into proximity of the
final tank coil, and then increase the sensttivity of the
high-frequency oscilloscope. A signal should appear
on the grid of the 6GJ5 tubes and should be visible on
the oscilloscope. Adjust the neutralizing capacitor
C17 for a minimum indication on the oscilloscope.
This will result in an approximate neutralizing capaci-
tor adjustment. A final adjustment will be made in
the final amplifier checks immediately following.

FINAL AMPLIFIER TUNING CHECKS

The NCX-3 construction does not provide for any
alignment of the final amplifier. However, it is neces-
sary at this time to check the final amplifier for proper
operation at the high and low ends of all bands. In
addition, it is necessary to make a slight final adjust-
ment on the driver plate coils and on the neutralizing
capacitor. These checks should be made in the fol-
lowing sequence:

1. Connect the heater wire between the two 6GJ5

sockets.

2. Place the FUNCTION switch in the CW posi-

tion and allow approximately 30 seconds for
warm-up of the final amplifier tubes.

CAUTION

UP 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 DANGEROUS
TO PERSONNEL, TO THE TEST EQUIPMENT,
AND THE UNIT UNDER TEST. IT IS ESSENTIAL
TO BE SURE THAT NO PIECE OF TEST EQUIP-
MENT IS MIS-CONNECTED TO THE NCX-3. IT
IS FURTHER IMPORTANT THAT PERSONNEL
BE CAUTIONED AGAINST CARELESS 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 NUMBER 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-INDICA-
TIONS ARE OBTAINED, OR IF THE TEST IS 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.

Disconnect all test equipment from the NCX-3.
Attach the 50 ohm dummy load with calibrated out-
put meter to the NCX-3 antenna terminals. With a
DC voltmeter, set the bias at the grid of the final
amplifier to —45 v. Apply 700 volts from the power
supply to the platc cicuit of the final amplifier. With
the BAND switch still on the 20 meter band, set the
main tuning dial to 14.4 mc. Now turn the FUNC-
TION switch to TUNE and rapidly peak the EX-
CITER TUNE for maximum ‘meter reading on the
combination S-meter and cathode current meter.
Adjust the- 20 meter driver plate coil (L9) for maxi-
mum meter reading while slowly rocking the EX-

- CITER TUNE control. This will correct for the pres-

ence of the oscilloscope probe in the previous setting.
Now rotate the PA TUNE control and observe

whether a dip occurs in the plate current reading.

It is now necessary to check the final setting of the
neutralizing capacitor. Note the current reading of
the dip. If it is less than 300 ma., rotate the PA
LLOAD control in a cw direction while retuning the
PA TUNE control to maintain tuning to the plate cur-
rent dip. Continue this process until an input cur-
rent of 300 ma. is obtained. Rotate the PA TUNE
control 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 PA TUNE
control to the plate current dip at 300 ma. and observe
the power output, which should exceed 120 watts.
Carefully rotate the PA TUNE control to either side
of the dip and observe whether the power output rises
or falls. With proper setting of the neutralizing ca-
pacitor, the power output should decrease on either
side of the dip. If the power output actually rises as




:
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the tuning control is tuned away from the dip, it will
be necessary to slightly readjust the neutralizing
capacitor. This can be quickly done on a trial and
error basis by introducing a slight rotation into the
neutralizing capacitor and observing whether maxi-
mum power output occurs at the plate current dip.
As proper neutralization is achieved, maximum power
output will occur at minimum plate current. The
neutralizing capacitor should be left at this setting for
all subsequent tests.

A tuning check at full power should be made at
14.4, 139, 7.3, 7.0, 4.0 and 3.5 mc. At each fre-
quency the PA TUNE control is set for a plate cur-
rent dip and the PA LOAD control is slowly rotated
in a clockwise direction. As the PA LOAD control
is advanced, it will be necessary to slightly retune the
PA TUNE contro! to stay in the dip. Continue this
process until the minimum reading in the dip cor-
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 current dip.

If a proper dip can be obtained at the extremes of
each band and within the range of the PA LOAD
control, we can assume that the final amplifier is tun-
ing properly. Returning the FUNCTION switch to
the CW position should close the relay, indicating a
return to a receiving condition. We have now estab-
lished that we have a properly functioning final ampli-
fier for CW power. We have made no checks on the
dynamic operation of the transmitter. These checks
will be made using a 1000 cycle audio tone.

MODULATION, CARRIER
SUPPRESSION, SIDEBAND SUPPRESSION
AND OVERLOAD CHECKS

Connect the audio generator to the microphone jack
and supply 10 mv. of audio signal to the NCX-3.
Rotate the FUNCTION switch to the SSB setting, con-
nect the high frequency oscilloscope to the antenna
line which is connected to the dummy load. Close the
PTT circuit to place the NCX-3 in a transmit condi-
tion. Rotate the CARRIER BALANCE control full
cw or full ccw. Tune the final amplifier for maximum
output at 300 ma. input, as described in the previous
sections. A level well in excess of 100 volts peak-to-
peak should be noted on the oscilloscope. Now, slowly
rotate the CARRIER BALANCE control toward mid-
point. The oscilloscope level and the cathode current
meter reading should fall. Set the CARRIER BAL-
ANCE control for minimum indication on the oscillo-
scope which should correspond with a minimum indi-
cation on the cathode current meter. Adjust the
BIAS control for 50 to 60 ma. on the meter. The level
remaining on the oscilloscope should not exceed 0.5
volt peak-to-peak thus assuring a carrier balance in

excess of 50 db.

To check for proper sideband suppression, rotate
the MIC GAIN control slowly in a clockwise direc-
tion. A signal should again appear on the oscilloscope.

The MIC GAIN should be advanced until the signal

reaches 150 volts peak-to-peak. The cathode current
meter should, at this point, indicate a current in the
region of 250 ma. The wave form at this point should
appear as indicated in figure 5-E. It is necessary to
note the level of ripple on the wave form relative to
the total wave form level. The ripple should not ex-
ceed 1/50 of the total wave form.

It is important to note the difference between car-
rier balance and unwanted sideband suppression in
the previous measurement. If the CARRIER BAL-
ANCE control is rotated ever so slightly, the wave
form of figure 5-E will be altered to the wave form of
figure 5-F. If this wave form is present while attempt-
ing to make the sideband suppression measurement, the
CARRIER BALANCE control should be slightly ad-
justed in order to compensate and return the wave
form to that of figure 5-E.

Now, further advance the MIC GAIN until the
cathode current meter just reaches 300 ma. as set by
our previous tune-up procedure. Note the oscilloscope
level. Slowly advance the CARRIER BALANCE con-
trol either cw or ccw from the balance setting. As
this occurs, the wave form will begin to develop large
cusps and peaks which will tend to exceed the noted
oscilloscope level. Slowly reduce the MIC GAIN. By
carefully adjusting between the MIC GAIN and the
CARRIER BALANCE control keep the peaks at the
pre-determined level. It should be possible to obtain
a picture as illustrated in figure 5-G. It is important
that the peaks of this figure be exactly at the level
determined with the balanced carrier at 300 ma. of
the cathode current. This is equivalent to a two-tone
test and is useful in indicating distortion in the trans-
mitter channel and performance of the modulating
circuits. The wave form which is observed should
have a clean sharp cusp and should have a sine wave
envelope. There should be no flattening of the peaks
and no broadening of the cusps. Typical incorrect
wave forms are indicated in figure 5-I.

If all tests 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 speech information. To do
this, return the MIC GAIN to zero and balance the
carrier with the CARRIER BALANCE control. Now,
remove the audio generator from the microphone jack
and replace it with the test microphone. Press the
push-to-talk button and speak normally into the micro-
phone. Slowly advance the MIC GAIN control until
the peaks of the resulting signal reach the amplitude
used for the previous two-tone type of test. At this
point, the cathode current meter will be fluctuating
rapidly with the speech content. The current meter
should generally average around 100 ma. of current
and the output wave form should appear as illustrated
in figure 5-J.

SWITCHING TESTS

The transmitter portion of the NCX-3 is presently
connected to a dummy load with an oscilloscope and
is tuned to resonance for maximum power output.



With these conditions established, check the entire
switching sequence in the following manner:

1. Place the FUNCTION switch in SSB and the
PTT-VOX switch in the PTT position. Press the
push-to-talk button and speak into the microphone. A
standard SSB output should appear on the oscilloscope.
The NCX-3 should make a noiseless transition from
receive to transmit. Release the push-to-talk button.
The NCX-3 should revert to receive.

2. Place the VOX-PTT switch in the VOX posi-
tion. While speaking into the microphone, slowly
advance the VOX SENSITIVITY control until the
relay trips the unit into transmit. This transition
should be noiseless 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 contro! full
cew. Stop speaking and the NCX-3 should go back
to receive in approximately 1/10 of a second.

4. Turn the VOX DELAY control full cw and
speak into the microphone. The NCX-3 should
switch to transmit; stop speaking and the NCX-3
should return to receive in two to three seconds. In
each case. a standard SSB signal should be observed
on the oscilloscope while speaking into the microphone.

5. Set the FUNCTION switch to AM and repeat
the above tests for PTT and VOX operation.

6. While speaking into the microphone, adjust the
CARRIER BALANCE control from the null point and
observe on the oscilloscope the introduction of carrier
into the side-band signal.

7. Place the FUNCTION switch in the CW posi-
tion. Advance the VOX SENSITIVITY control full
ew (maximum sensitivity). Speaking into the micro-
phone in this condition should not result in transmit-
receive switching.

8. Set the VOX-PTT switch to PTT and press the
PTT button. The NCX-3 should switch into transmit.

9. Insert a key into the key jack. A tap of the
key should place the NCX-3 into a transmit condi-
tion. Upon release of the key, the unit should revert
to receive in 1/10 of a second to 2 or 3 seconds de-
pending on the setting of the VOX DELAY control.

10. Hold the key closed, speak into the microphone
and advance the MIC GAIN control. There should

he no evidence of modulation on the oscilloscope.
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11. Set the transmitting key for a long series of
dots.  Adjust the CARRIER BALANCE control for
transmitter output just helow full power. Observe the
series of keying pulses on the high-frequency oscil-
loscope. A proper keying pulse should appear as in
figure 5-K. Figure 5-L and 5-M indicate improper
keying sequences.

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

13. Speak into the microphone and advance the

MIC GAIN control. There should be no evidence of

modulation on the oscilloscope.

CAUTION

IN THE FOLLOWING SERIES OF TESTS,
THERE IS NO LOAD ON THE TRANSMITTER
OUTPUT. IF THE UNIT SHOULD GO INTO
TRANSMIT UNDER THIS CONDITION, SERIOUS
DAMAGE 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 region of 1
pv. Tune the NCX-3 for a beat note of approximately
1000 cycles and peak the EXCITER TUNE and PA
LOAD Controls. Switch the signal generator output on
and off and observe the change in the audio output
meter reading. Adjust the signal generator input until
the audio output meter rises 10 db when the signal gen-
erator is turned on. The resulting signal generator
output is the receiver sensitivity. Sensitivity figures
should be less than 1 p volt at all frequencies.

Rotate the RF and AUDIO GAIN controls full cew,
set the S-meter adjust control R25 for zero on the
S-meter scale.

S-METER ZERO ADJUST
Rotate the RF and AUDIO GAIN controls full

cew, set the S-meter adjust control R25 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 IDENTIFIED ON THE SCHEMATIC.

PART
DESCRIPTION NUMBER

Socket-Relay ... A-50954

Socket-Octal .. B-276741
Socket, 9 Pin B-27668-1
Transformer — Audio B-19435-2
Trimmer Ceramcon (Carrier Osc.) ... B-19783-2
Plug, Power A-50791

Trimmer — Mica (Balanced Modulator) ....... A-50137- Cfo?

Switch VOX-PTT B-50457-14
Strip — relay terminal .A-12614-2
Capacitor, Electrolytic .C-19458-6
Potentiometer, MIC GAIN ... ... .. B-50986
Potentiometer, CARRIER BALANCE _..B-50768-2
Potentiometer, (Dual), RF-AF GAIN B-50746
Switch, Function A-50792

Potentiometer, S-Meter B-50541-3 RS

Potentiometer, VOX SENS ... ... B-50541-2—R 72
Potentiometer, BIAS B-50541-1-R%
Potentiometer, VOX DELAY ..o B-50541-4 g oi
Jack, key, 2 ckt. A-50793-1

Jack, Microphone, 3 ckt. A-50793-2
Jack, sht. phoenes, 2 ckt. A-50793-3
Connector, Antenna B-27680

Capacitor, Variable, EXCITER TUNE ____ . C-50790~ Ccxf
Capacitor, Variable, PA LOAD ... C-50788~ ¢

Capacitor, Variable, PA TUNE _. C-50789-c5
Wafer, (PA BAND switch) ... A-50786
Capacitor, Neutralizing B-50364— Cry
Capacitor, Variable (VFO) ... C-50787-63c7
Gear Assembly B-50796
Disk Drive A-50794

Trimmer — Ceramic (VFQ)
BAND switch (VFO Section)

...B-19783-4 ~
B-50783

Shaft, (BAND switch) A-50854
Coupling (BAND switch) ... A-12611
Relay, (Xmit-receive) A-50798
Socket, Xtal A-50799

Coil, Mixer, 20 Meter .B-50760-L12%

Coil, Mixer, 40 Meter ... B-50758~ iz,

__Coil, Mixer. 80 Meter ... B-50756 ~ {, i
Coil, Driver, 20 Meter ... - B-50759-¢ 3

Coil, Driver, 40 Meter B-5075%Lg
Coil, Driver, 80 Meter B-50755L 72
Coil — Xtal filter .. B-50763
Coil, VFO (80-20 M) B-50751-./6
Coil, VFO (40 M) . B-50752x.1%
Transformer, Balanced Modulator . _.B-50764
Transformer, Filter Qutput ... B-50765
Transformer, IF ... ... B-50766
Coil — PA Choke B-50816
Coil (Pi Network) B-50753
Choke — Parasitic B-50754
Cap Plate ... SA 91-F4
Choke 220uh ... .. A-50206
Choke — Heater C-50747-2
Choke — Antenna ... —.C-50523-3
Resistor, 3.2 ohms 2 watt = 39% ... .. --B-17436-10 5~ -

Resistor, 25K 5 watt == 10% ... --B-17436-11
Resistor, 1000 ohms 10 watt == 109, ... B-17436-12
Capacitor—Ceramic 10 #af [ Special | %= 20%..A-50849-1
Capacitor—Ceramic 51 #4f |  AC | =5%....A-50849-2 g

Capacitor—Ceramic 75 #4f ] Voltage J *+5%...A-50849-3~C7 ~

Capacitor—Ceramic 82 #&f | Ratings | & 5%....A-50849-4 — e

PART
NUMBER

+10%..A-50849-5-C9

DESCRIPTION

Capacitor—Ceramic 500 #af

<22 i
7 G3 -Cray,
CHi-Crie
Cev-Ces~ '

Capacitor—Ceramic 0.01 #f 1 KV == 20% ... A-50849-6 -@35 ~CA/7-Cr2a¢izy!

Capacitor—Ceramic 200 #4f Zero Coef = 2%_A-50113-3~F
Capacitor—Ceramic 120 #&uf Zero Coef = 2%.A-50113-2-C4/
Capacitor—Ceramic 15 ##f N750 == 5%
Capacitor—Ceramic 15 ##f N470 * 59,

Diode, IN462 ..o A-50832 = 2~
Diode, IN459 A-50893
Window ..o, . . A-50841
Window Pinch Assembly A-50842
U-Frame Assembly ...B-50819-2
Shaft Dial oo A-50820
Dial . ..A-50821

Dial and Hub Assembly

Drive Gear — Dial A-50824

Tube, 6GJ5 6GJ5
Tube, 12BY7 oo 12BY7
Tube, 12BE6 _..12BE6
Tube, 12BA6 12BA6
Tube, 12AU6 12AU6
Tube, 6AQS5 .. oo 6AQ5
Tube, 12AX7-A . C12AXT-A
Tube, 12AU7 . - 12AU7
Tube, 6GHS o 6GH8
Tube, 7360 ... 1360
Tube, OA2 ... et 0A2
Tube, 12AT7 .. C12AT7
Lamp, Panel ... _.NPL-47
Tamp Socket Assembly Panel . ...B-50829

TA-50769
"A-50767-1
"A-50767-2

Crystal—52003 Carrier Oscillator .
Crystal—5.201 Filter ...
Crystal—5.203 Filter ...

Plug, Jones, r'emale .A-50828
Cover, VFO ... .C-50826
Assembly Front Panel ... E-50810-4
Meter—1 ma. L C-50833

Knob, Main Tune—#17 with Aluminum Cap..NPS-D-17-2-1-A
Knob—Dial Skirt—#7 with Aluminum Cap...NPS-F-7-2.L-A
Knob—#7 with Aluminum Cap and Dot............ NPS-N-7-3-L-C
Knob Special oo B-50901-1
Cover—P.A, . C-50815
Cover—Filter oo B-50855
Knob—Aluminum Cap with Dot ... NPS-D-7-2-1.-C
Shaft, PA TUNE . . . A-50818-1
Shaft, EXCITER ... ... ... A-50818-2
Shaft, PA LOAD . A-50818-3
Coupling ... ...B-25000
Bushing, Panel ... A-50840
Assembly Cabinet ..., E-50812-8
Extension Foot ........ A-50850
Foot—Rubber . A-50851
Bushing—Mobile Mounting Bkt ... A-50817
Nuts—Mobhile Mounting Bracket ... ..A-50117-7
Mobile Mounting Bracket ... B-50836
Bracket—Screws ... A-50835

Bracket—Pins A-50860-1

>9

<rag

CC20-UJ-150- K= 36
..CC20-TH-150-K ~c+a

Y77




THE FOLLOWING DC VOLTAGE MEASUREMENTS ARE TAKEN WITH A VIVM WITH AN INPUT RESISTANCE
GREATER THAN 10 MEGOHMS. RECEIVE VOLTAGES ARE TAKEN AT MAXIMUM RF GAIN WITH NO SIGNAL
INPUT. TRANSMIT VOLTAGES ARE TAKEN FULL POWER OUTPUT INTO A 50 OHM DUMMY LOAD.

Tube Type Function Pin Receive Transmit
1 T 20V
5 — 51— 55V ADJUSTABLE WITH BIAS CONTROL
3 0 T 96V
) V1 — 126
V2 — 63 AC OR DC DEPENDING
V.1 6GJ5 FINAL AMPLIFIER 5 % ON SUPPLY
V.2 6GI5 5 15 10 — 55 V ADJUSTABLE WITH BIAS CONTROL
7 0 T 220
8 0 )
9 0 0 -
T 700 DO NOT MEASURE
CAP + 800 ON TRANSMIT
1 0 + 35V
2 T —2V
3 0 0
1 0 0
V.3 12BY7 DRIVER 5 126 AC OR_DC DEPENDING ON SUPPLY
6 * *
7 T 980 T80
8 F520 590
9 0 0
1 — 40 — 17
2 0 0
3 0 0
V-4 12BES6 TRN‘;‘II;’(SF“QT 4 126 AC OR DC DEPENDING ON SUPPLY
’ 5 + 280 T 230
6 T 260 £ 70
7 —40 0
1 — 14 — 14
) 0 0
3 0 0
V5 12AU6 VFO 1 136 AC OR DC DEPENDING ON SUPPLY,
5 T 130 T 130
6 T 140 T 140
7 T i
1 + 60 + 60
2 0 +0 .
. 3 TV i
v SPEECH AMPLIFIER 74 12.6 AC OR DC DEPENDING ON SUPPLY
Vo6 12AT7 we AND 5 12.6 AC_ OR DC DEPENDING ON SUPPLY
S* METER =L
AMPLIFIER 6 + 220 8
: ’ 7 — % — 65
8 T 55 0
e 9 0 0
1 T 90 ¥ 280
2 —h — %
3 T 6
MICROPHONE 1 0 0
v P, PRE-AMPLIFIER 5 0 0
AND s 0 ON CW OR TUNE FUNCTIONS
RELAY CONTROL + 95 ON SSB OR AM FUNCTIONS
7 0 0
8 0 0
9 3 —
1 — ~ 110
3 0 0
- 3 0
Va8 12BA6 RF AMPLIFIER 1 125 AC OR DC DEPENDING ON SUPPTY
5 580 T 950
6 7100 —3
7 T 25 7
1 — 5 — 40
2 0 0
- RECEIVER 3 0 9
7 v 12BE6 - 4 126 AC OR DC DEPENDING ON SUPPLY
- 5 + 220 + 200
6 £ 70 —3
7 0 0
1 0 0
e 2 0 0
1ST IF : 0 T S
V10 12BA6 AMPLITER 3 126 AC OR DC. DEPENDING ON SUPPLY
LIFTE 5 1910 T 210
6 60 760
- 7 T 6 T3
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Tube Type Function Pin Receive Transmit
1 — .25 — 35
2 [1] 0
VA1 12BA6 2ND TR ; 155 AC OF DC DEPENDING ON SUPPLY
AMPLIFIER - 910 T 310
6 + 70 F 70
7 + 22 + 1
1 — 21 — 22
2 0 ?)
3 0
CARRIER
V-12 12BA6 OSCILLATOR 4 12,6 AC OR DC DEPENDING ON SUPPLY
3 + 90 + 100
6 + 122 + 126
7 0 0
1 - 25
2 g 0
V-13 12BA6 3RD TR ) 155 ACOR DC DEPENDING ON SUPPLY
) AMPLIFIER ’ —
) + 210 .8
6 + 75 — 3
7 + 15 0
1 + 90 + 220
— 4 — 22
PRODUCT 3 0 0
DETECTOR 0 0
V-14 12AX7 AM S 12.6 AC OR DC DEPENDING ON SUPPLY
DETECTOR 6 + 140 + 220
AUDIO 1 — 15 — 32
AMPLIFIER 8 +2.5 on SSB or CW Function|
0 on AM Function
9 ¥ *
1 * *
2 0 0
AUDIO 4 4 0
V-15 . 6AQ5 OUTPUT 4 12.6 AC OR DC DEPENDING ON SUPPLY
5 + 260 + 270
[ 1 220 + 220
7 + 4 — 35
] + 60 + 60
2 0 0
3 + 22 +02.2
4 0
1ST AND 2ND 5
V-16 12AU07 VOX AMPLIFIER 1 12.6 AC OR PC DEPENDING ON SUPPLY
6 + 70 + 70
i — 4 — 4
8 0 0
9 * ®
1 Q + 3
2 0 F+ 10V
3 ) ‘ 0
BALANCED 4 12.6 AC OR DC DEPENDING ON SUPPLY
V-17 7360 MODULATOR 9 0 0
6 + 200 + 150
7 + 200 -+ 150
) 0 ON TUNE FUNC'I"ION
8 |+20 0 +30 | Depending | 19945 439| Depending On
c On {Carrler Balance
arrier or SSB, AM and
9 +20 to +30 Balance +20 to +30 CW Function
1 + 150 + 150
3 S—" .
O_CONNECTION
V18 0A2 REGULATOR s ;
5 + 150 + 150
g NO CONNECTION
0

* Pins so indicated make internal connections to the vacuum tube elements and will indicate voltages even though no

external connection is made.
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NCX-3 SPECIFICATIONS

Frequency Range: 3480 Kc to 4020 Kc, 6980 Kc to 7310 Kc, 13880 Kc to
14420 Kc. Types of Emission: SSB (LSB 80 and 40 meters, USB 20 meters),
AM (SSB with carrier inserted), CW < R.F. Power Input: 200 watts SSB
200 watts CW, 100 watts AM « RF. Power Output: 120 watts SSB PEP, 120
watts CW, 30 watts AM < Output Impedance Matching Range: 40-60 ohms
« SSB Generation: 5200 Kc crystal filter; bandwidth 2.5 Kc at 6 db = Fre-
quency Stability: 400 cycles long-term after warm-up « Suppression: carrier
—50 db; unwanted sideband —40 db <« Operating Facilities: all modes —
full AGC -and S-Meter on receive: SSB — VOX or PTT transmit, product detector
on receive: AM — VOX or PTT transmit, triode detector on receive; CW — grid
block break-in transmit, product detector on receive « Audio Input: High im-
pedance, low level  Controls: Front panel — Main Tuning, Band Selector, Audio
Gain, R.F. Gain, Microphone Gain — Calibrator on-off, Mode (off, SSB, AM,
CW, tune), Carrier Balance, Driver Tune, PA Tune, PA Load, Mic. input, Phone
jack; Rear panel — Vox Sensitivity, Calibrator, Vox Delay, Bias Adjust, VOX/PTT
Switch, Key, Ext. relay » Metering: PA cathode current on transmit; S-Meter on
receive * Receiver Sensitivity: 1.0 uv for 10 db S/N ratio « Receiver Selectivity:
2.5 Kc at 6 db « Receiver Audio Output: Better than 2 Watts; 3.2 ohms » Size:
6-1/16” H, 13%” W, 1158” D « Shipping Weight: 25 pounds. Power Require-
ments: 700 V.D.C. @ 300 ma., 280 V.D.C. @ 125 ma, —80 V.D.C. @ 10 ma,
126 V. @ 5A. « Tube Complement: 18 tubes, 6 diodes, 26 Functions; parallel
6GJ5’s in final amplifier. Mechanical: %" solid extruded aluminum front panel;
perforated steel enclosure; cadmium plated steel chassis; anodized brushed
aluminum gimballed mobile mounting bracket « Main Tuning Ratio: 45:1, em-
ploying planetary and split gear drive * Finish: Front panel — Hydro-etch off-
white matte with brushed aluminum trim: Knobs — Mil-Spec, matte black;
Enclosure — gray-blue wrinkle enamel.
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