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SECTION I

GENERAL DESCRIPTION

1.1 INTRODUCTION

The Signal/One Model (X7 shown in Figurel-1,
is a self-contained, deluxe integrated station,
designed for the professional-amateur radio op-
erator. The construction technique utilizes solid-
state circuitry throughout, with the exception of
the Nixie tubes and the transmitter power ampli-
fier stage which is a ceramic-metal tube. The
Model (X7 is capable of operation in the SSB,
CW, FSK and compatible AM mode. Frequency
coverage includes all the amateur bands between
1.8 and 29.7 MHz with provisions for accepting
spare crystals permitting operation in the non-
amateur frequencies from 2 to 3, 4 to 7, or 8
to 14 MHz. Two separate VFOQO's provide the
capability of simultaneously receiving two sep-
arate frequencies within the same band and
transmitting on either. Tuning to the precise
frequency is accomplished by observing the
arabic numerals being indicated by the Nixie tubes
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while adjusting the VFO control for the desired
display. Included as standard equipment are the
DIGITAL KEYER, VOX, and ANTI-VOX, NOISE
BLANKER, RF CLIPPER, and METERING of all
critical functions. In reviewing the Model (X7

capabilities it might be discovered that the deluxe
integrated station contains features which the
average amateur can not presently utilize. How-
ever, as operating experience is gained, these
features will provide the means to attain profes-
sionalism and will prove to be required necessi-
ties. The space age technology exhibited in the
construction and circuitry will enhance the value
of the Model (X7 for many years. Its character-
istics far surpass other equipment claiming to
set a standard of performance., Numerous ama-
teurs have stated that they would choose notto be
active at all if they had to operate without their
Model (X7. The complete capabilities can best
be understood by reviewing this entire manual.

Figure 1-1. Model (X7 Deluxe Integrated Station

1-1
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Figure 1-2. Model (X7 Simplified Block Diagram (Sheet 1 of 2)

A Simplified Block Diagram of the Model (X7 is
shown in Figure 1-2. While it is not the intent of
this section to cover the electronic theory of
operation, the brief explanation that follows
provides a basic concept that will aid in under-
standing the ensuing paragraphs: Stages that are
common to both transmit and receive signal paths

1-2

are shaded. The most common transmit signal
path is depicted by the heavy, dark line. Where
practical, operating switches and controls are
shown with their interfacing stage. Transmit/
Receive (T/R) command signals are used to dis-
able the operation of circuits that are not desired
for a specific mode. The circuitry beyond the
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Figure 1-2. Model (X7 Simplified Block Diagram (Sheet 2 of 2)

output of mixer no.3 is broadband and operating
at the actual transmit frequency. The receiver
portion utilizes double conversion with 39 to 40
MHz and 8.8 MHz IF. Sideband, CW, and com-
patible AM demodulation is derived from the
product detector. A VFO is comprised of a per-
meability tuned oscillator (PTO) and a 34.2 MHz

oscillator. The scheme in which the VFO's and
multiple mixers are utilized establishes the ver-
satility of the Model (X7 . Therefore, the ma-
jority of the switches and controls are centered
around these stages. A detailed explanation of
circuits is covered in Section 3.



1.2 SPECIFICATIONS
1.2.1 General

a. Frequency Coverage. All amateur bands
1.8 to 30.0 MHz in full 1 MHz ranges. An addi-
tional 1 MHz band may be added in each of the
three ranges, 2.0t0 3.0, 4.0t0 7.0, and 8.0 to
14.0 MHz, by installing appropriate crystals.

b. VFO's. Two identical, permeability-tuned
precision oscillators; 1 MHz tuning range with
nominal 25 kHz per knob revolution.

c. Readout. Accuracy, linearity, and reset-
tability to 100 Hz at any point in any band after
calibration at any 100 kHz checkpoint inthat band.
Integrated circuit digital frequency counter with
miniature, high-intensity long-life Nixie display
instantly shows actual frequency being received
or transmitted.

d. Spotting. Push button provides audio beat
note for spotting when using separate VFO's or
Transmit Offset/Transceive Mode.

e. T/R Switching. Push-to-talkor fast-attack
VOX; instantaneous break-in CW; fast key-up
receiver recovery independent of AGC decay.
Isolated terminals for control of external ampli-
fier.

f. CW Keyer. Built-in electronic keyer, 5
to 60 wpm. Separate jacks for keyer paddle and
manual key.

g. Frequency Control Modes. Transceive with
either VFO, "split" using both VFO's, trans-
ceive on either VFO plus independent receive-
only on the other, or "Transmit Offset" trans-
ceive (transmit frequency tracks receiver and
may be instantly offset up to plus or minus 3 kHz
from receive frequency).

h. Emission Modes. SSB, CW, FSK, com-
patible AM.

i. Power Supply. Built-in heavy-duty supply
for 115/230 volts, 50 to 400 Hz. Silectron trans-
former for exceptional regulation and power with
very small size and weight. Requires approxi-
mately 100 watts receive, 400 watts peak at full
input.

j. Construction. All critical circuitry (ex-
cept P.A. and large power supply components)
is modular on glass epoxy etched circuit boards.

k. Size and Weight. 16-1/4"W, x 7-1/4"H,
x 14" deep overall, less feet. 35 pounds.
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1.2.2 Receiving System

a. Active Devices. 16 digital integrated cir-
cuits, 14 linear integrated circuits, 100 transis-
tors (both bipolar and MOS FET) one ceramic
metal P.A. tube.

b. Sensitivity. Better than 10 db signal-plus-
noise-to-noise ratio for 0.25 microvolt input at
28 MHz (2 kHz bandwidth).

¢. Selectivity. Standard (SSB) - 2 kHz at -6
db, 1.5:1 (6:60 db) shape factor. Optional :
1. Standard CW - 400 Hz with 4:1 shape factor;
2. Deluxe CW - 300 Hz with 2:1 shape factor;
3. Standard FSK - 1200 Hz with 2:1 shape fac-
tor (internal sockets provided for two optional

filters).

d. Ultimate Attenuation. More than 60 db.
e. Image and IF Rejection. More than 60 db.

f. Internal Spurs. Less than 1uv equivalent.
(Except at 1.912 MHz.)

g. AGC. Fast attack with selectable 10 ms
decay or 300 ms hang time; less than 6 db audio
output change for signal level from 1 pvto 100
mv.

h. Front End Dynamic Range. A 10 micro-
volt desired signal will be modulated less than
10% by an unwanted 10,000 pv signal 10 kHz
away modulated 30% at 400 Hz, or by a similar
100,000 pv signal 5% removed in frequency.

i. Audio Output. 1 watt.

j. IF Shift. Second IF adjustable up to plus
or minus 2 kHz with respect to IF filter pass-
band for interference rejection and receiver
audio passband selection. Tracking error, zero.

k. Dual Receive. Two channels usable sep-
arately or simultaneously; continuously variable
relative RF gain control. Either channel may be
used for transceiving and the other for receive-
only.

1. Noise Blanker. Pre-IF blanker with ad-
justable threshold.

1.2.3 Transmitting System

a. Tuning. Pretuned bandpass output filter
requires no adjustment when feeding nominal
50-ohm resistive load in amateur bands; manu-
al tuning and loading for out-of-band or high
SWR operation. Driver broadband 1.8 to 30.0
MHz.



b. Power Amplifier. Solid-state, completely
broad-band driver, rugged, ceramic-metal 8072
tetrode final amplifier conduction-coupled to
massive extruded heat sink. 150 watts continu-
ous dissipation rating at 256°C ambient.

¢. Power Level. Nominal 300 watts PEP in-
put, all bands and modes . Output continuously
adjustable down to less than 1 watt,

d. Duty Cycle. Continuous at rated PEP in-
put all modes.

e. Carrier and Unwanted Sideband Supression.
60 db.

f. Distortion. Third-order intermodulation
products more than 30 db below each of two
equal tones at full rated output.

g. Speech Processing. RF envelope clipper
plus sixteen pole crystal filter in SSB and
compatible AM (USB with carrier) modes. Clip-
ping adjustable 0 to 20 db nominal.

h. Metering. Clipping, drive level, plate and
screen currents, forwardandreflected RF power.

1.3 RECOMMENDED ACCESSORIES

a. Speaker. Only use the Signal/One Model
CX'S ‘speaker or one having the following char-
acteristics:

1. Typical Size: 6 x 9 inches

2. Voice Coil: 3.2-ohm impedance
3., Magnet: 3.2-ounceAlnico V

4, Typical Rating: 8 watts

5. Frequency Range: 60 to 10,000 Hz or
better.

b. Headphones
1. Impedance: Low

2. Frequency Range: 60 to 10,000 Hz or
better.

¢. Microphone. Only use the Signal/One Mod-
el CX7TM microphone or one having the following
characteristics:
1. Output Level: -57 db or better

2. Response: 60 to 10,000 kHz, or better

3. Impedance: High

4, Switching: With or without push-to-talk
function.

d. Antenna. The Model (X7 is a deluxe inte-
grated station of exceptional performance. It is
designed for use with an antenna having an input
impedance of 50 ohms. The use of random length
wire antennas will degrade performance unless
a good antenna coupler, with a 50-ohm output,
is used. Do not use an antenna having a S, W.R.
of more than 3:1.

1.4 OPTIONAL FILTERS AND CRYSTALS

The following optional filters and crystals may be
purchased directly from Signal/One or Model
(X7 distributors and can be installed by the
Model (X7 owner following the instructions in
paragraph 4.7 of Section IV.

a. Standard CW Filter: 400 Hz bandpass

b. Deluxe CW Filter: 300 Hz bandpass

¢. Standard FSK Filter: 1200 Hz bandpass

d. "A'" Frequency Crystal: Provides capa-
bility to operate between 2.0 and 3.0 MHz fre-
quency.

e. "B" Frequency Crystal: Provides the ca-
pabilify to operate in either the 4.0 to 5.0, 5.0
to 6.0 MHz, or 6.0 to 7.0 MHz frequency range.
(Specify which range when ordering.)

f. "C" Frequency Crystal. Provides the ca-
pabilify to operate in either the 8.0 to 9.0, 9.0
to 10.0, 10.0 to 11.0, 11.0t012.0,12.0 to 13.0,
or 13.0 to 14.0 MHz frequency range. (Specify
which range when ordering.)

1.5 PREPARATION FOR USE

1.5.1 Unpacking. Carefully lift the transceiver
out of the packing material and examine it for
visible damage. If the transceiver has beendam-
aged in shipment, save the box and packing ma-
terial, and notify the transportation company.
Check the tuning controls and switches for free-
dom of action. Be sure to remove the accessory
jumper plug and the power cord and plug from the
packing material also. Fill out and mail the war-
rantee registration card.

1.5.2 Normal Operation Interconnections

a. Connect the accessory plug and power plug,
with cord, to the applicable rear panel connector,
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NOTE

The supplied accessory plug must be
connected at all times because it con~
tains jumper wires vital for the oper-
ation of the Model CX7. Do not connect
the power plug to an ac outlet until
the operating instructions have been
reviewed, For the remaining connec-
tions, only use the type of accessor-
ies that possess the recommended
electrical characteristics. Refer to
Table 1-1 for the required type of
mating plugs.

b. Perform either of the following:

1. Connect the headphones to the front panel
"PHONES" jack.

2. Connect the loudspeaker to the rear panel
"SPKR'" connector.

¢. Perform one of the following:

1. Connect the microphone to the front
panel "MIKE" jack.

2. Connect the hand telegraph key to the
rear panel "EXT KEY" jack.

3. Connect the paddle key to the rear panel
"KEYER" jack.

d. Connect the main antenna utilized for both
transmitting and receiving to the "ANTENNA"
connector located immediately below the rear
panel threaded bolt and wing nut terminal,

e. Connect an earth ground to the rear panel
threaded bolt and wing nut terminal.

f. If it is desired to utilize an auxillary an-
tenna for only receiving (in addition to the main
antenna), connect that antenna to the "RCVR"
connector to the immediate left of the rear panel
threaded stud and wing nut terminal.

1.5.3 Special Purpose Interconnections

Accomplish the following intercon-
tions with the Model CX7 power cord
disconnected from an ac outlet.

1.5.3.1 Phone Patch Operation

a. Refer to Fig. 1-3 and 1-4 for connecting
popular phone patches to the Signal One.
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b. On phone patches other than those diagrammed in
Fig. 1-3 and 1-4 refer to the manufacturers instructions
for installation and operation.

c. If a 600 ohm audio line is required, connect to
Model CX7 rear panel ‘“‘power’ plug audio output pins
4 and 5.

1.5.3.2 FSK

a. Connect the antenna and earth ground as
described in paragraph 1.5.2.

b. Connect a common ground between therear
panel earth ground stud and all the applicable
external equipment.

c. Connect the teletypewriter transmit lines
as follows:

1. Connect one of the wires to any conveni-
ent common ground point, such as, the rear
panel earth ground stud or the teletypewriter
frame,

2, Connect the remaining transmit line to
the Model CX'7 rear panel "POWER" plug pin 9.

d. Connect the receive lines from an external
FSK tone converter to the Model CX7 rear panel
"POWER"' plug audio output pins 4 and 5.

e. Perform the remaining interconnections
as recommended by the manufacturer of the FSK
tone converter being utilized.

1.5.3.3 Linear Amplifier

a. Connect the microphone or telegraph key,
speaker or headphones, and earth ground as de-
scribed in paragraph 1.5.2.

b. Connect a common ground between therear
panel earth ground stud and the linear amplifier.

c. Connect a coaxial cable between the rear
panel main antenna connector and the linear am-
plifier RF input.

d. Connect a cable between the rear panel
"RLY" connector and the linear amplifier key-
line input. (A ground will be present whenever
the Model CX7 is keyed for atransmit condition.)

e. Connect a cable between the rear panel
"ALC" connector and the linear amplifier auto-
matic load control output.

f. Perform the remaining interconnections
as recommended by the manufacturer of the
linear amplifier being utilized.
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SECTION II

OPERATING INSTRUCTIONS

2.1 GENERAL

To effectively use the Model (X7 , the operation
and capabilities of the deluxe integrated station
must be known. This section describes the oper-
ation of front and rear panel controls and con-
nectors and gives first time and general operating
information. Do not attempt operation until this
section has been completely reviewed and under-
stood.

2.1.1 Operating Position. The operating posi-
tion should be such that the heat radiation from
the rear panel heat sink may rise in a direction
away from the internal circuitry. The recom-
mended operating position is to set the Model
(X7 in a feet-down position or with the front end
slightly elevated utilizing the bottom tilt-stand.

2.1.2 Operating Voltage. The Model (X7 was
designed to be operated from either a 115 volt or
230 volt nominal voltage in accordance with spe-
cific power supply jumper wire connections. Un~
less otherwise requested by the purchasor, the
Model (X7 is factory-wired for 115-volt opera-
tion. Conversion instructions are given in para-
graph 4.6 of Section IV.

2.1.3 Operating Temperature. The Model (X7
is cooled, without the use of internal blowers,
by thermal conduction. The rear panel heat sink
and thermal cut-outs on the cover should not be
obstructed in a manner that would restrict radi-
ating heat to escape. The clearance provided by
the bottom feét should be maintained. Ifpossible,
allow one inch of clearance on the top and sides
and at least four inches in the rear. Continuous
operation can be maintained at ambient air tem-
peratures between +32°F and +122°F. At tem-
peratures exceeding +80°F, it is recommended
that air flow from a blower or fan be directed on
the rear panel heat sink. The unit can be stored
at ambient temperatures between -58°F and
+122°F. After storage at temperatures beyond
the operating limits, allow the chassis tempera~
ture to come within the operating limits before
power is applied.

2.2 Controls, Connectors, andIndicators. Front
or rear panel controls, connectors, and indica-
tors used in operating the Model (X7 are shown

in Figures 2-1 and 2-2 and described in Table
2-1. The descriptions given in the table are not
intended to be operating instructions, but only a
reference to determine the function of each item.
The actual operating procedures are covered in
paragraphs 2.3 through 2.4.6.

2.3 Receive Mode Operating Procedures

2.3.1 General. The following general instruc-
tions covered in paragraph 2. 3.1a through g are
stated for information purposes and should not
be performed at this time. It is important that
the operator be cognizant of these and other con-
ditions covered herein before performing the
actual turn-on specified in paragraph 2.3.2g.
The basic steps for establishing the transmit
mode are included so that the operator is aware
of how to prevent accidently keying the trans-
mitter.

a. Establishing a Transmit Mode. Thetrans-
mit mode is defined as enabling the operation of all
the transmitter circuits. This is sometimes re-
ferred to "keying the transmitter'. Power output
may or may not be present, consequently either
a dummy load or an antenna should always be
connected to the rear panel main antenna connec-
tor. The transmit mode can be established by
remote command signals (a ground) from a mi-
crophone or telegraph key or by proper position-
ing of the front panel switches. Therefore, any
of the following operations will establish a
transmit mode:

1. Setting the "PUSH-TO-TALK" switch on
the microphone to the "ON" or "TALK" position.

2. Depressing the telegraph key.

3. Depressing the front panel control "VOX"
switch to the latched-in position and speaking in-
to the microphone.

4, Depressing the front panel control
"TRANSMIT'" switch to the latched-in position.

5. Depressing the front panel control
"TUNE" switch to the latched-in position.
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b. Establishing a Receive Mode. The receive
mode is defined as switching the Model (X7 out
of the transmit mode and enabling the operation
of all the receiver circuits. Like the transmit
mode, the receive mode can also be established
by remote keying command signals (switching
from a ground to a constant open) and properly
positioning a front panel switch. Unlike the
transmit mode that could be established by per-
forming any one of the five operations listed in
paragraph a, the receive mode can only be es-
tablished after all the following operations have
been completed:

1. Positioning the "PUSH-TO-TALK'" switch
on the microphone to the "OFF" or "LISTEN"
position (when the "VOX" switchlatched-~in).

2. Permitting the telegraph key to remain
in the open circuit condition.

3. Depressing the front panel control "PTT"
or '"VOX'" switch to the latched-in position which
causes the "TRANSMIT" or "TUNE" switch to
eject to the extended (out or off) position.

c. Energizing (Turning ON) or Deenergizing
(Turning OFF) the Model (X7 .

It is good standard practice never to energize or
deenergize the Model (X7 when it is keyed in a
transmit mode. First, always establish the re-
ceive mode. The Model (X7 is deenergized when
the front panel control "AC" switch is in the ex-
tended (out or off) position. The Model (X7 may
be energized by simply depressing the "AC"
switch to the latched-in position or deenergized
by depressing the switch until it bottoms and then
permitting it to release to the extended position.
The Nixie tube "KHZ" display will illuminate
whenever the Model (X7 is energized. In addi-
tion to indicating the bandspread setting, their
illumination serves as a visual confidence indi-
cation of an energized Model (X7 condition.

d. Operation of Front Panel Push-Switches.
The front panel push-switches for "METER",
"TRANSMIT VFO", and "CONTROL" functions
operate in a similar manner as the "AC" switch
previously explained. However, they are de-
energized using a different method. Other than
the "SPOT'" pushbutton or "AC" push-switch,

Figure 2-1. Model (X7 Front View

2-2



only one push-switch per group should be ener-
gized at a time. The energized position can also
be referredtoasthe "DEPRESSED", "LATCHED-~
IN", "IN", "ON", or "SELECTED" position.
Likewise, the deenergized position can also be
referred to as the "OUT", "EXTENDED", or
"RESET" position. To select the function listed
on the applicable push-switch, depressthe switch
to the latched-in position.

Never simultaneously depress two or
more of the grouped push-switches
as each will latch-inresulting in many
abnormal operating conditions.

To deenergize one of these grouped push-switches,
simply depress one of the switches having an as-
sociated function. For example, if it is desired
to deenergize the "TRANSMIT VFO-A" switch,
depress either the '"TRANSMIT VFO-B" or
"A/T.O." push-switches. It should be noted
that if a deenergized switch is not completely
depressed, it may reset an energized switch,
but may not seat itself to the latched-in position.
This is recognizable by all the push-switches in

an associated group being in the same extended
position. This presents an abnormal operating
condition resulting in various symptoms such as
an improper meter indication or no power output.
This may cause operator confusion so it is rec-
ommended that when meter or transmit VFO
functions are not in use, the "PLATE" meter and
the "A" transmit VFO switches be kept energized.

e. Operation of the Frequency Display and
Normal Bandspread Tuning. The tuning position
of the applicable "VFO-A" or "VFO-B'" control
within the bandspread is determined by observing
the combined presentation for the four Nixie
tubes. These tubes are always illuminated when-
ever the "AC" switch is energized. There is no
mechanical linkage or gearing connecting the
VFO control to the frequency display, conse-
quently, what is being viewed is the output result
of the electronic counter computer circuitry that
analyzed the bandspread portion of the VFO out-
put. It is perfectly normal for the right-handtube
to alternately display a numeral one digit higher
or lower at a visibly blinking rate. For example,
it may be alternately indicating between 9 and 0,
Oand1, 1 and 2, 2 and 3, etc. When this occurs,
it should be interpreted that it is 9-1/2, 1/2,
1-1/2, or 2-1/2, respectively. The display of
the remaining tubes should be fixed, that is not

Figure 2-2. Model (X7. Rear View
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changing if the VFO control is stationary. How-
ever, when the VFO is set to a frequency very
near an even increment of ten, it is perfectly
normal for two or more of the tubes to alter-
nately display as previously described for the
right-hand tube. Likewise, it may also appear
that two of these digits are illuminated within the
same tube. In this case, the display should change
to a fixed indication when the applicable VFO
control is rotated a few more degrees in either
direction, There is approximately 50 complete
360° rotations of each VFO control from the full
counterclockwise end to the full clockwise end.
The end points of the "VFO A" and "VFO B'" are
noticeable by the start of a gradual increase in
mechanical resistance of rotation and it should
not be forced beyond this point for obvious rea-
sons. Approximately between one half and two
rotations from the full counterclockwise end is
the beginning of the one megahertz bandspread
and the frequency that should be displayed is
"000.0". At this point, rotation to the left causes
the over-range decimal point to illuminate and
the display changesto ".999. 9" or less depending
on the final VFO control setting. If the "MHZ"
band selector was set to "3", the display indica-
tion of '.999.9" would represent either a trans-
mit or receive frequency of 2.999,900 MHz and
a ""000. 0" indication would represent a frequency
of 3. 000, 000 MHz. When the applicable VFO con-
trol is rotated to the right, the frequency in-
creases approximately 25 kHz per revolution until
the high end of the band is signified by a ''999. 9"
frequency display. Further rotation to the right
causes the over-range decimal point to again il-
luminate and the display changes to ".000.0" or
greater, depending on the final VFO control set-
ting. If the "MHZ" band selector was set to "3",
the display indication of ".000.1" would repre-
sent a final frequency of 4.000,100 MHz. Each
VFO is capable of being tuned approximately 25
kHz beyond the high (an indication of ".025.0")
or low end (an indication of '".975.0") band
edges. Therefore, caution must be used in VFO
tuning in the transmit mode to prevent out of
band transmission. It should always be remem-
bered that the frequency being displayed is only
the bandspread frequency and not the actual final
receive, transmit, or entire VFO frequency.
Therefore, the calibration procedure covered in
paragraph 2.3.4 should periodically be per-
formed. Changing the setting of the front panel
"CALIBRATE", "TRANSMITTER OFFSET", or
"IF SHIFT" control does not and was not intended
to change the bandspread indication or band-
spread spectrum. Whenever the transmit VFO
"A/T.O." switch is latched-in, the "OFFSET"
decimal point, on the right-hand side of the fourth
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Nixie tube from the left, illuminates. For exam-
ple, if the display is indicating ''345.6" (345.6
kHz) and then the "A/T.O." switch is depressed,
the display changesto''345.6.' (345.6kHz)., When
reading the display, disregard the illumination of
the "OFFSET" decimal point as its only purpose
is to provide a visual reminder that the Model
(X7 is in the transmit offset mode. If there is
any doubt as to which VFO is being displayed,
the question can be resolved by applying the fol-
lowing rules:

1. In the transmit mode, the display will
indicate the VFO marked on the "TRANSMIT
VFO'" switch that is set to the latched-in posi-
tion. (If the "A/T.O." switch is latched-in, VFO
A is indicated.) If all three of these switches
are in the out position, VFO A will be displayed.

2. In the receive mode, the display will in-
dicate the VFO marked on the setting of the "RE-
CEIVE CHANNEL" rotary selector switch (outer
concentric control) except when in the "DUAL"
position it will be VFO A.

f. Receive Mode Metering Indications. The
front panel meter functions as an "'S'" meter re-
gardless of the position of the "METER" switches,
however, when the "SCREEN" switch is latched-
in, the meter indicates slightly less than zero.
Therefore, signal strength is usually measured
with the "PLATE" switch latched-in. The meter
has two scales. The red scale is used for "S"
units 0 through 60. The black scale is used for
transmitter mode indications. The "S' meter will
move with the adjustment of the "RF GAIN" con-
trol, but will still indicate correctly with the rf
gain set at less than maximum (if the received
signal level is high enough to register on the "S"
meter). For example, if the "RF GAIN" control is
set for a no-signal meter indication of S-5, and
the meter registers S-9 with a signal, then the
receive signal is S-9. An S-9 indication is equiv-
alent to a 50 microvolt signal at the main antenna
connector,

g. Preexisting Switch and Control Positioning.
As a convenience for the new (X/ owner, Signal/
One positions all the switches and controls to
specific settings prior to shipment, The posi-
tions were selected to help reduce initial oper-
ating errors and are listed in Table 2-2. The
positioning sequence of each switch and control
is repeated in detail in the following procedures
for the benefit of those operating the Model (X7
for the first time,




Index No.

Item

Description

4a

"BROADBAND/MANUAL"
switch

"PA TUNING" control

Meter

"METER" switches

"CLIPPING" switch

The outer concentric two position rotary switch
used in the transmit mode to select plate tank
circuit capacitors. When the switch is set to
"BROADBAND'" no additional plate tank tuning
is required after the desired band is selected.

l WARNING I

Do not change positions of the
"BROADBAND/MANUAL" switch
when the Model (X7 is keyed for a
transmit condition, as this will re-
sult in damage to equipment,
which is not covered by the
warrantee,

The inner concentric continuous turn control
used in the transmit mode to manually adjust
the input capacitance in the plate tank., A "Q"
setting is maximum capacitance and 10" is
minimum. Prior to effectively operating this
control, the "BROADBAND/MANUAL" switch
(Index No.1) must be first positioned to
"MANUAL. "

The meter indication is dependent upon which
"METER" switch is depressed. When in the
transmit mode, the top scale 0" through 5"
is used for a reference indication. The bottom
scale "'0" through "60" indicates received sig-
nal strength when in the receive mode regard-
less of "METER" switch position.

The "METER" switches are used to select the
desired parameter to be measured. The proper
switch must be depressed (energized or the
"IN" position). For the meter to indicate the
desired transmit function, the six two-position
meter switches are mechanically interconnected
so that only one may be depressed at any one
time. The switch is deenergized when in the ex-~
tended (OUT) position. To place all "METER"
switches in the deenergized position, simply
depress any deenergized meter switch half
way in and allow it to returnto the extended po-
sition.

When depressed, permits the meter to indicate
the relative transmit signal level in the 8,8
MHz IF stage as determined by the "CLIPPING"
control (Index No. 30). A deflection of S-3 dur-
ing voice peaks represents 10db of clipping and

Table 2-1. Controls, Connectors, and Indicators (Sheet 1 of 9)
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Index No.

Item

Description

4a (Cont)

4b

4c

4d

4e

4f

"DRIVE'" switch

"PLATE" switch

"SCREEN" switch

"FWD PWR'" switch

"REV PWR'" switch

"LOADING"

"SPOT" pushbutton

"KHZ" display

full scale deflection during voice peaks is
equivalent to 20 db of clipping.

When depressed, permits the meter to indicate
the relative automatic level control (ALC) sig-
nal bias for the RF Driver board. A midscale
deflection is equivalent to approximately 6 db
of ALC action,

When depressed, permits the meter to indicate
the relative plate current drawn from the high
voltage rectifier circuit on the Power Supply

board. A full scale deflection is equivalent to

500 ma.

When depressed, permits the meter to indicate
the relative screen current drawn from the
+300 Vdc rectifier circuit on the Power Supply
board. A full scale deflection is equivalent to
50 ma.

When depressed, permits the meter to indicate
the relative power output being applied to the
rear panel antenna connector. A full scale de-
flection is equivalent to 200 watts. (See con-
version Table 2-4).

When depressed, permits the meter to indicate
the relative power reflected from the rear pan-
el antenna connector to the plate tank circuit.
A full scale deflection is equivalent to 200
watts. (See conversion Table 2-4).

A control used in the transmit mode to manu-
ally adjust capacitance within the plate tank.
It is adjustable for any setting on or between
"0" and "'10." A "0" setting is maximum capa-
citance and ""10" is minimum. Prior to effec-
tively operating this control, the "BROAD-
BAND/MANUAL" switch (Index No.1) must
be first positioned to "MANUAL."

A pushbutton switch that enables the operation
of a mixer stage located on the IF board
when manually held in the depressed position.
The pushbutton automatically returns to the de-
energized position when released. When de-
pressed, a tone is present if the transmit and
receive frequency are within 3 kHz of each
other.

A four tube numeric readout, that is repre-
sentative of bandspread tuning. Either channel
A or B tuning may be displayed depending upon
the setting of the "TRANSMIT VFO'" switches
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Index No.

Item

Description

7 (Cont)

8a

8b

8c

10

11

"TRANSMIT VFO'" switches

"A'" switch

"A/T.O." switch

"B" switch

"KEYER SPEED" control

"SPOT LEVEL" control

"CONTROL'' switches

(Index No. 8a, b, ¢), "SPOT" pushbutton (Index
No. 6), and "RECEIVE CHANNEL" switch (In-
dex No. 21). The decimalpoint on the third tube
from the left is permanently displayed. The
decimal point on the fourth tube from the left
is displayed whenever the "TRANSMIT VFO-A/
T.O." switch (Index No. 8b) is depressed. The
decimal point on the first tube on the left is
automatically displayed whenever the counter
is operating in an overrange condition.

The "TRANSMIT VFO" switches are used to
select the desired VFO for a transmit condi-
tion. If the Model (X7 is not keyed for a
transmit condition, VFO selection is deter-
mined by the "RECEIVE CHANNEL'" switch
(Index No. 21). The three switches are mechan-
ically interconnected and only one should be
depressed at any one time. In order to trans-
mit, one of these switches must be energized
at all times. Failure to do so will result in no
rf drive to stimulate power output.

When depressed, selects VFO A to be trans-
mitted.

When depressed, selects VFO A to be trans-
mitted at a frequency which can be slightly
offset from the normal VFO A frequency. The
amount of offset is determined by the "TRANS-
MITTER OFFSET" control (Index No. 24).

When depressed, selects VFO B to be trans-
mitted.

A potentiometer that varies the frequency of
oscillator in the electronic keyer thereby
changing the transmitted speed of the dot or
dash cw output. The rate of speed is approxi-
mately 5 WPM when positioned to "MIN" and
60 WPM when positioned to "MAX".

A potentiometer that varies the attenuation of
the audio output produced when the "SPOT"
pushbutton (Index No. 6) was depressed.

These four two-position "CONTROL" switches
are used to select specific type of modes. On-
ly one switch should be depressed (energized
or the "IN" position) at any one time. Each
switch is deenergized when in the extended
(OUT) position.

Table 2-1. Controls, Connectors, and Indicators (Sheet 3 of 9)
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Index No.

Item

Description

11a

11b

lle

11d

12

13

14

15

"PTT'" switch

"VOX" switch

"TUNE" switch

"TRANSMIT" switch

"PULL TO CALIBRATE"
control

"FSK SHIFT'" control

"AC" switch

"BLANKER'" control

When depressed, this switch only serves the
mechanical function of resetting the associated
switches (Index No. 11b, 1lc¢, and 11d) to the
deenergized position thereby placing the Model
(X7 in the receive mode.

When depressed, the VOX mode is established
and the presence of voice signals will automati-
cally enable the operation of the transmitter
circuits, The absence of voice signals will
cause automatic switching to the receive mode.
The function of this switch is dependent upon
the setting of the "VOX GAIN" control (Index
No. 32) and the "ANTI-TRIP" control (Index

No. 33).

When depressed, it enables the operation of the
transmitter circuits and causes an internal

CW signal to drive the PA stage resulting in
power output. This permits manual power am-
plifier tuning or internal adjustments to be per-
formed under test conditions.

When depressed, it enables the operation of the
transmitter circuits. Power output will not be
developed until a CW or modulating signal is
supplied from an external source.

A switch/potentiometer assembly that applies
the output of the 100 kHz standard to the re-
ceiver front end when in the pulled out position.
When this control is rotated it changes the fre-
quency of the 43.1 MHz oscillator on the BFO
board.

A potentiometer that changes one of the local
oscillator frequencies used in generating VFO
B when the appropriate rear panel interconnec-
tions have been wired.

A two position switch that applies ac power to
the Model (X7 when depressed to the "IN' po-
sition. Power may be removed by further de-
pressing the switch until it releases and posi-
tions to the extended (OUT) setting. This
switch also supplies an open or a ground to
the rear panel power connector (Index No. 37)
for external logic switching purposes.

A potentiometer that changes the threshold of
the noise blanker amplifier. The noise blanker
circuit does not function when in a transmit
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Index No.

Item

Description

15 (Cont)

16

17

18

19

20

"IF SHIFT'" control

'"MODE" selector

"GAIN-AF'" control

"GAIN-RF'" control

"RECEIVE CHANNEL"
balance control

mode or when the control is set to "OFF", In-
creasing the control to the appropriate setting
cancels rf noise pulses in the receive signal
path.

A potentiometer that is used in the receive
mode to change the frequency of the 8.8 MHz
oscillator on the BFO board. Its function per-
mits an interfering signal to be shifted out of
passband of the IF filters. At the 0" position,
the IF frequency is centered in the IF filter
passband. The numerical settings of "-2",
na1v, "1, and "+2", represent the frequen-
cy in kHz from the center of the IF filter
passband. This control does not affect the
local oscillator frequency in the transmit
mode.

A seven position rotary switch that determines
the operating mode for reception and transmis-
sion. The "AM" (amplitude modulation), '""LSB"
(lower sideband), '"USB" (upper sideband), and
"CW1" (continuous wave number one) positions
select standard functions. The "CW2'" (continu-
ous wave number two), "CW3" {continuous wave
number three), and "FSK" (frequency shift key-
ing) positions select special functions and will
result in no output unless optional filters are
installed. The receive signal characteristics
which result from the "AM", "USB", and
"CW1" positions are effectively the same
quality. Likewise, the "LSB' signal is simi-
lar except that it is the lower sideband. The
signal characteristics for the remaining po-
sitions are dependent upon the passband of
the optional filters.

The inner concentric control is a potentiometer
that varies the attenuationof the product detec-
tor audio output. It is an independent portion of
a dual-potentiometer assembly. The other in-
dependent portion is the "GAIN-RF" control
(Index No. 19).

The outer concentric control is a potentiometer
that varies the operating bias of the Front End
and IF board RF stages.

The inner concentric controlis a potentiometer
that varies the operating bias of the "A" and
"B'" mixers on the IF board, when in the re-
ceive mode. It is a portion of a potentiometer/
switch assembly. The effect of its operation is
dependent upon the setting of the switch portion

Table 2-1. Controls, Connectors, and Indicators (Sheet 5 of 9)
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Index No.

Item

Description

20 (Cont)

21

22

23

24

25

"RECEIVE CHANNEL"
balance control

"VFO A" control

"AGC'" switch

"TRANSMITTER OFFSET"
control

"VFO B'" control

(Index No.21) which must be set to "DUAL",
When set to the midrange position, the output
of both mixers will be the same level. When
positioned toward either the "A" or '""B" set-
tings, the applicable mixer output will be

higher or lower in level.

The outer concentric control is a three posi-
tion rotary switch. The "A'" position permits
only the VFO A operation, the '"B'" position
permits only the VFO B operation and the
"DUAL" position permits the operation of both.
The switch functions are only applicable in the
receive mode and do not interfere with or de-
termine the selection of the transmit VFO.

A control that permits tuning an inductor lo-
cated in VFO A. Its movement covers the 1
MHz bandspread range with approximately 25
kHz change per revolution. The exact position
in the band, to within 100 Hz, is indicated on
the Nixie tube display (Index No.7) depending
on the specific setting of the "TRANSMIT VFO"
switches (Index No.8)or the "RECEIVE CHAN-
NEL" switch (Index No.21).

A three position rotary switch that determines
the operation of the automatic gain control
(AGC) circuit used in the receive mode. The
"OFF" position opens the AGC output signal
path and the remaining two positions complete
the signal path. The "FAST" position selects
a fast time constant AGC voltage decay and the
"SLOW" position selects a slow "HANG" time
constant AGC voltage decay.

The inner concentric control is a potentiometer
that permits the offset oscillator frequency to
be varied. It must be used in conjunction with
the "TRANSMIT VFO-A/T.O." switch (Index
No.8b). The midrange position is the

center frequency. Rotation from midrange to
the left permits the VFO A frequency to be de-
creased proportionally to a maximum of -3
kHz. Rotation from midrange to the right per-
mits the VFO A frequency to be increased pro-
portionally to a maximum of +3 kHz.

A control that permits tuning an inductor lo-
cated in VFO B, It performs a similar func-
tion as previously explained for the "VFO A"
control (Index No. 22).
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Index No.

Item

Description

26

27

28

29

30

31

"OUTPUT" control

"MHZ" band selector

"MIKE" connector

"PHONES'" connector

"CLIPPING'" control

"PRESELECTOR" control

The inner concentric control is an independent
portion of a dual potentiometer assembly. It is
used in the transmit mode to vary the attenu-
ation of the excitation input to the RF Driver
board thereby controlling the amount of RF

power output. The ""0" setting is representa-
tive of minimum drive and '"10" is maximum,

A ten position rotary selector switch used to
select the desired frequency band. The "A",
"B, or "C" positions will result in no output
unless optional crystals have been installed
for nonamateur band use. The remaining po-
sitions represent the specific low end frequen-
cy of the selected band.

WARNING

Do not change positions of the "MHZ"
band selector when the Model (X7 is
keyed for a transmit condition, as
this will result in damage to the equip-
ment, which is not covered by the
warrantee,

A jack connector that permits a high impedance
microphone audio output and push-to-talk lines
to be applied to the Model (X7 .

A jack connector that permits low impedance
headphone connections to the Model (X7 . When
the headphone plug is inserted, the speaker is
disconnected from the circuit,

The outer concentric control is an independent
portion of a dual potentiometer assembly that
varies the operating bias of an IF amplifier
stage in the transmit signal path, The "0" set-
ting is representative of minimum clipping and
10" is maximum. This control is used in con-
junction with the "CLIPPING' meter switch (In-
dex No.4 a).

A control used in the receive mode to adjust
capacitance in the rf input tuned circuit. Its
only function is to trim the front end after
changing bands. The '"1" setting represents
minimum capacitance and "12'" represents
maximum,

Table 2-1. Controls, Connectors, and Indicators (Sheet 7 of 9
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Index No.

Item

Description

32

33

34

35

36

317

38

39

40

41

42

43

"VOX-GAIN" control

"ANTI-TRIP" control

"DELAY" control

"SIDETONE'" control

"HV" connector

"POWER" connector

"SPKR'" connector

"RLY'" connector

"RCVR'" connector

Ground connector

"ANTENNA'" connector

"AUX-COM" switch

A potentiometer that varies the attenuation of
the audio input being applied to the VOX am-
plifier circuit. Its function is to adjust the
threshold level of speech that keys the Model
(X7 for a transmit condition.

A potentiometer that varies the attenuation of
the speaker audio signal being applied to the
anti-vox amplifier circuit input. Its function
is to adjust the threshold level of demodulated
audio that keeps the Model (X7 keyed for a
receive condition.

A potentiometer that varies the resistance in
a time constant circuit on the audio board.
When using VOX keying in the transmit
mode, its function is to adjust the length of
time that the transmitter stays keyed after
the operator stops speaking,

A potentiometer that varies the attenuation of
the sidetone oscillator audio output when using
CW emission in the transmit mode.

A connector, with protective insert, providing
a +1500 Vdc output for test and accessory use.

A connector providing multiple outputs and in-
puts for test and accessory use in addition to
providing primary input power connections.

A connector providing an audio output for ex-
ternal speaker use.

A connector providing a ground whenever the

Model (X7 reed relay closes or the "TRANS-
MIT" switch (Index No. 11d) is energized. The
output is for test and accessory use.

A connector for applying an antenna to only the
receiver input,

A threaded bolt with wing nut provided for
earth ground connections.

A connector for applying the main antenna to
both transmitter output and receiver input.

A two position slide switch for selecting the
receiver antenna. The "COM" position con-
nects the main "ANTENNA" connector (Index
No. 42) to the receiver input. The "AUX" posi-
tion connects the alternate "RCVR" connector
(Index No. 40) to the receiver input.
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Index No. Item Description

44 "ALC" connector A connector providing an ALC output for test
and accessory use.

45 "J19' connector A spare connector.

46 "ACCESSORY'" connector A connector providing multiple outputs and in-

puts for test and accessory use.

47 "5A" fuse holder A fuse holder for the 5A slow blow fuse in
the primary power line.

48 "L.O." connector A connector providing an output from the
Front End board local oscillator for test and

accessory use.

49 "L,O-IF" connector A connector providing an 8.8 MHz (25 kHz
bandpass) output from the IF board for test
and accessory use. The output level is de-
pendent upon the setting of the "BLANKER"
control (Index No.15).

50 "HI-IF" connector A connector providing a 39 to 40 MHz band-
pass output from the Front End board for
test and accessory use.

51 "PATCH'" connector A connector for applying a phone patch
transmit input to the Model (X7 .

52 "KEYER'" connector A connector for applying the output of an ex-
ternal paddle key to the Model (X7 .

53 "EXT KEY" connector A connector for applying the output of an ex-
ternal telegraph key to Model (X7 .

54 Bandswitch Shaft Exten- Bandswitch shaft extention permits the in-

tion stallation of an external one pole, 2 to 12

position ceramic wafer (Oak part no.
399150-JC), thereby, selecting different
antennas or linear amplifiers by position-
ing the "MHz" band selector (Index No.27).

Table 2-1. Controls, Connectors, and Indicators (Sheet 9 of 9)
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Control Position
Broadband/Manual *Manual
PA Tuning 6
Matching 6.5
Meter Plate
PRESELECTOR 2
Clipping 2.5
Output 0
Transmitter Offset *Center
AGC Slow
Bandswitch *3
Transmit VFO A
Keyer Speed Minimum
Spot Level 1/4 Range
Calibrator *OFF (in)
FSK Shift Minimum
Control PTT
Receive Channel (outer control) A
Receive Channel (inner control) CcCcw
IF Shift 0
Blanker OFF
RF Gain 10
AF Gain 3
Mode USB
Rear Panel

VOX Gain 1/2 Range
Anti-Trip 1/4 Range
Delay cCw

Sidetone 1/4 Range

*See applicable WARNING or CAUTION note on following page.
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WARNING

1. Never change positions of the
"BROADBAND/MANUAL" switch
when the Model CX7 is keyed for a
transmit condition, as this will re-
sult in damage to the equipment
which is not covered by the waran-
tee.

2. Never change positions of the
"MHZ" band selector switch when
the Model CX7 is keyed for a trans-
mit condition, as this will result in
damage to the equipment, which is

not covered by the warrantee.

3. High voltage is always present
on the rear panel auxillary and test
connectors. Use extreme caution at
all times.

4. Do not ground the Phillips-head
screws located immediately above the
rear panel "PATCH, HI-IF, LO-IF,
or L.O." connectors as this will re-
sult in damage (not covered by war-
antee) to the equipment because they
are at a low voltage potential above
DC ground.

5. DO NOT remove microphone from jack
when radio is transmitting. Depress PTT
switch before removal of microphone or
Q1 on audio board will be damaged.

1. Do not indescriminately rotate
the front panel "CALIBRATE" con-
trol or otherwise change its setting
in either the receive mode or trans-
mit mode, when positioned in or
when pulled out as this will result
in the improper VFO frequency un-
less it is adjusted in accordance
with paragraph 2.3.4.

2. Use caution when adjusting the
"TRANSMITTER OFFSET" control
near each band edge as this may
result in transmission outside of
the amateur bands.

2.3.2 Single Channel Receive Mode Operation.
Do not energize the "AC" switch until specified
in the following procedure, subparagraph g.

a, Check that the Model CX7 is not being ex-
ternally keyed for a transmit condition.

b. Depress the front panel "PTT" switch.

c¢. Check the position of the rear panel "AUX-
COM" slide switch: If the antenna is connected
to the connector immediately below the wing nut,
set the switch to the "COM" position. This per-
mits reception on the same antenna used for
transmitting. If a different antenna is used for
reception, and if it connected to the connector
immediately above the slide switch, set the
switch to the "AUX" position.

d. Check that either the speaker or head-
phones are connected to the applicable connector.
(If the headphones are utilized, the operation of
the speaker will be inhibited.)

e. Check that the rear panel "ACCESSORY"
and "POWER" connectors and that the antenna
and ground are securely fastened.

NOTE

The supplied accessory and power
plugs must be utilized because they
complete specific jumper connec-
tions required for the normal oper-
ation of the Model CX7.

f. Check that the power cord is connected to
an ac outlet.

g. Depress the "AC" switch to the latched-in
position and allow a few minutes for crystal fre-
quency stabilization. Check that the Nixie tubes
are illuminated and presenting a normal display.

h. Set the "MODE" rotary selector switch to
the "USB" position.

i. Set the "MHZ" band selector to the "3"
position.

j. Set the "RECEIVE CHANNEL" switch (out-
er concentric control) to the "A' position.

k. Set the AGC switch (outer concentric con-
trol) to the "SLOW?" position,

1. Depress the "PLATE'" meter switch to the
latched-in position. Any meter indication will now
represent relative received signal strength as an
"S'" meter.

2-15



m. Position the "RF GAIN" control (outer con-
centric control) for maximum gain to the "10"
setting.

n. Position the "IF SHIFT" control to the "0"
setting.

o. Position the "NOISE BLANKER' control to
the "OFF" setting.

p. Position the "AF GAIN" control (inner con-
centric control) to a setting that provides a com-
fortable audio level for random noise.

q. Position the "PRESELECTOR" for either
a peak audio noise or "S" meter indication.

r. Tune the "VFO-A" control until a desired
station is monitored and adjust the remaining
reception conditioning controls using the proce-
dures covered in paragraphs 2.3.2.1 through
2.3.2.3, as required. When tuning to a new sta-
tion, always remember to first set the "IF
SHIFT" control to the "0" position and the
"BLANKER' control to the "OFF" position.

s. If it is desired to use the other VFO in-
stead, set the "RECEIVE CHANNEL" switch
(outer concentric control) to the "B position
and tune in the desired station using the "VFO-
B" control.

2.3.2.1 Operation of the "AGC'" Switch. For
CW reception, the "AGC" switch should be set
to the "FAST" position. Some operators may
prefer to utilize this switch in the "OFF" posi-
tion and manually simulate AGC by adjusting the
"RF GAIN" control. (However, the "OFF" posi-
tion is normally not used except for performing
alignment or conducting special tests.)

For SSB or AM reception, the "AGC" switch
should be set to the "SLOW' position so that the
AGC voltage will not sag between syllables.

2.3.2.2 Operation of the "IF SHIFT" Control.
The "IF SHIFT" control is operated in the same
manner for all modes of reception. This control
should always be set to the "0" position while
tuning in a station with the VFO control. If an-
other station is interfering with the station you
wish to receive, adjust the "IF SHIFT" control
until the unwanted station is eliminated. This is
very easy to accomplish in the cw mode with no
apparent change in signal characteristics, how-
ever, in voice mode, the signal quality might be
sacrificed as the control setting may also reduce
either the high or low frequency response of the
desired station,
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2.3.2.3 Operation of the "BLANKER' Control.
The "BLANKER" control is operated in the
same manner for all modes of reception. When
the "BLANKER" control is positioned to the full
counterclockwise end, no noise blanking is per-
formed. If objectionable noise pulses are being
received along with the station you are monitor-
ing, slowly advance the "BLANKER'" control in
the clockwise direction until the noise pulses have
been reduced sufficiently. If this control is ad-
vanced too far, clipping and distortion will also
occur in the station you are monitoring. There-
fore, the minimum setting consistent with ade-
quate limiting obtains the best effective results.

2.3.3 Dual Channel Receive Mode Operation.
The same operating instructions that were speci-
fied for the single channel receive mode opera-
tion are also applicable for dual channel receive

mode operation with minor exceptions. During
this mode, the signal conditioning controls,
such as "AGC", "IF SHIFT", "BLANKER", "RF
GAIN", and "AF GAIN" cannot be used to com-
mand one channel without affecting the other
channel. Therefore, the normal benefits derived
from positioning these controls may have to be
compromised during the dual receive mode op-
eration. The following steps, a through d, com-
prise the basic procedure for establishing the
dual channel receive mode:

a. Set the "RECEIVE CHANNEL" rotary se-
lector switch (outer concentric control)tothe "A™
position and tune in the desired station using the
"VFO-A" control,

b. Set the "RECEIVE CHANNEL'" rotary se-
lector switch (outer concentric control) to the
"B" position and tune in a different station, that
is within the same band, using the "VFO-B'" con-
trol.

c¢. Set the "RECEIVE CHANNEL" rotary se-
lector switch (outer concentric control) to the
"DUAL" position. It is unlikely that both sta-
tions have the same signal strength, consequently
the audio volume of the channel A and B will be
unequal,

d. Adjust the "RECEIVE CHANNEL" potenti-
ometer (inner concentric control) to a position
that balances the audio outputs so they are equal.
This control cannot increase the basic audio
level, it can only reduce the existing level of the
loudest station. Gradually rotating this control
to the counterclockwise end proportionally de-
creases the output of channel B until it is com-
pletely eliminated. Likewise, gradually rotating
this control to the clockwise end proportionally



decreases the output of channel A until itis com-
pletely eliminated. The "AF-GAIN" control (in-
ner concentric control) will change the basic
volume of both stations.

e. Tuning to a new station on either channel
can be accomplished by using the same proce-
dure as previously described in stepsathroughd.

Special cases may exist when one of the channels
must be constantly monitored. If this is known
prior to establishing the basic dual receive con-
dition, use channel B for the constantly monitor-
ed channel because only the channel A VFO fre-
quency is displayed. However, if it is desired to
observe the VFO B display or tune to a new sta-
tion with the aid of the display, perform the fol-
lowing procedures:

1. Position the "TRANSMIT VFO-B'" switch
to the latched-in position (frequency display still
indicates VFO A).

2. Adjust the "SPOT LEVEL" control to the
full counterclockwise positiqn.

3. Depress the "SPOT'" pushbutton to the
"IN position and hold (frequency display now in-
dicates VFO B).

4, Upon completion of using the VFO B dis-
play, release the "SPOT'" pushbutton (frequency
display returns to VFO A).

2.3.4 Calibration Using the "PULL TO CALI-
BRATE" Control. Calibration using this control
permits compensating for an incorrect interme-
diate frequency that is used in both the receive
and transmit mode of operation. Care must be
exhibited when utilizing this control because it
is actively in the circuit for both the "IN" and
"OUT" positions and could conceivably cause the
calibration to be misadjusted by accident. The
recommended calibration procedure is as follows:

a. Position the front panel switches and con-
trols for the single channel receive mode of op-
eration using either receive channel A or B.

b. Set the "MODE" rotary selector switch to
the "USB'" position.

c. Position the "IF SHIFT" control to the
"~1.5" position.

d. Set the "MHZ' band selector switch to the
desired band.

e. Tune the applicable "VFO A" or "VFO B"
control for a front panel frequency display of
000.0" or any multiple 100 KHZ point.

f. Pull out the "PULL TO CALIBRATE" con-
trol and check for the presence of an audio zero
beat caused by a harmonic of the 100kHz internal
frequency standard ocutput.

NOTE

If the zero beat is not present, tune
the applicable VFO control to deter-
mine if it occurs within +100 Hz of
the "000. 0" indication which signifies
that calibration is within limits.

2.3.4.1 Compensation. Prior toperformingany
adjustments, check the calibration on the re-
maining bands to determine if similar symptoms
exist and then perform one of the following com-
pensations as required:

a. If the calibration is off on all bands by the
same amount and direction, perform the calibra-
tion adjustment by first tuning either the appli-
cable "VFO A" or "VFO B" control for a front
panel frequency display of ''000.0" and rotate the
"PULL TO CALIBRATE'" control to the position
where the zero beat occurs. All bands have now
been simultaneously calibrated.

b. In some cases, calibration may not be the
same on all bands due to unequal aging of inter-
nal oscillator components. If desired, the "PULL
TO CALIBRATE" control can be adjustedfor fre-
quency compensation for only a specific band in
a similar manner as covered in previous sub-
paragraph a. When a different band is selected,
then it too will require calibration.

2.3.4.2 Calibrate Using "WWV. "

a. Set the '"MODE'"selector switch to the "USB"
position.

b. Turn the "IF SHIFT" control to the "-1.5"
position.
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NOTE

The same end-result of steps a. and b.
above can also be obtained by using
"LSB'" and setting the "IF SHIFT"
control to the "+1.5" position.

c. Set the "MHZ" band selector switch to the
""14" position.

d. Tune in "WWYV" at the high end of this band
using either "VFO A" or "VFO B."

NOTE

The frequency counter may not indicate
.000.0" after step e.is accomplished.

e. Zero-beat the carrier of WWV using appli-
cable VFO control.

f. Pulloutthe"PULL TO CALIBRATE" control.
When this control is pulled out, two audio tones
will be heard. One tone is a result of beating
the 150th harmonic of the 100 kHz frequency
standard in the Model (X7 with the carrier of
WWYV. The second tone is a result of the error in
the frequency scheme in the Model (X7 and the
150th harmonic of the 100 kHz frequency standard
in the Model (X7 .

g. Insert a small screwdriver through the
special cut-out on the top right-hand side of the
Model (X7 cover and adjust C30 on the AGC board

for a zero beat. (This is best accomplished when
WWYV is transmitting a steady carrier.) This zero
beat is a result of the 150th harmonic of the
internal frequency standard in the Model (X7 and
the carrier of WWV beating together. The 100 kHz
internal frequency standard in the Model (X7 is
now calibrated against WWV,

h. To calibrate the Model (X7 on the 14 MHz
band:

1. Rotate the applicable VFO for a counter
display of ".000.0."

2. Rotate the "PULL TO CALIBRATE" con-
trol for a zero beat.
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3. Pushin"PULL TO CALIBRATE'" control.

4. The Model (X7 is now calibrated on the
14 MHz band.

i. To calibrate the Model (X7 on each of its
other bands, refer to paragraph 2. 3.4.

2.4 Transmit Mode Operating Procedures

2.4.1 General. The general instructions cov-
ered in paragraph 2.4.1a through d are stated
for information purposes and should not be per-
formed at this time. Much of the general infor-
mation specified in the receive mode general
information paragraph 2.3.1a through g is also
applicable and should be reviewed before actu-
ally operating the Model (X7 in the transmit
mode. It is suggested that the operating proce-
dure covered in paragraph 2.4.2 be performed
initially with the Model (X7 connected to a dum-
my load, having a 50-ohm impedance, until the
operator achieves the proper feel for the PA -
tuning and loading adjustment reactions.

a. Control of Power Output., The master con-
trol for power output is the "OUTPUT" potenti-
ometer which varies RF drive to the final ampli-
fier. When the transmitter is keyed, the "0"
setting should present very little or essentially
no power output. More than adequate drive is
usually available, therefore, the majority of the
controlling range normally utilized is between
the "0'" and "3" setting. It is safe to operate this
control at settings higher than "3" as long as the
screen current does not exceed an indication of
"1.2" (12 MA) and the plate current does not ex-
ceed an indication of "3.3" (330 MA). The con-
trol should always be returned to the "0" setting
before selecting a new frequency or prior to ter-
minating final transmitter operation. During nor-
mal operation the Model (X7 should not be ad-
justed for a power output greater than 150 watts
as the heat dissipation characteristics of the
power amplifier will be exceeded.

b. Transmit Mode Metering Indications. The
front panel meter is used for monitoring various
transmit mode functions and provides areference
indication pertaining to the applicable meter
switch that is set to the latched-in position. The
different monitoring functions can be selected
with or without power output present because all
indications are relative, that is, the meter is not




directly in the circuit path of the function being
monitored and will not interrupt transmitter op-
erations. All the levels of parameters being
measured, except clipping, are indicated on the
black scale which is divided in units 0 through 5
with 4 subdivisions between each major division.
The amount of clipping is indicated on the red
scale. If all the meter switches are in the ex-
tended-out position, no transmit functions are
monitored. Nominal and maximum meter indi-
cations for CW are listed in Table 2-3 for quick
reference. The relationship between the meter
indication and the actual value can be deter-
mined from the following:

1. Clipping. A nonlinear indication on the
red scale that requires translating to determine
an approximate amount of voice peak clipping.
An S-3 to S-4 indication represents 10 DB of
clipping and full scale represents 20 DB.

9. Drive. A nonlinear indication onthe black
scale that is used for reference only. Actual
values are not significant as this indicationrepre-
sents the approximate amount of the'composite

automatic level control (ALC) derivedfrom either
or both control and screen grid currents. An in-
dication signifies that an ALC voltage is auto-
matically reducing the RF drive so that the
control and screen grid currents are not per-
mitted to exceed their safe ratings.

3. Plate. A linear indication on the black
scale that signifies the actual value of plate cur-
rent. Each major division mark represents 100
milliamperes. Therefore, a full scale indication
would be 500 milliamperes.

4, Screen. A linear indication on the black
scale that signifies the actual value of screen
current. Each major division represents 10 mil-
liamperes. Therefore, a full scale indication
would be 50 milliamperes. It is permissible for
this indication to deflect in the negative direction
during transmission or power amplifier tuning.

5. FWD PWR. A nonlinear indication on
the black scale that requires translating to de-
termine the actual amount of forward power out-
put. To calculate the power output from the
meter indication, refer to Table 2-4.

Indications
Function 3
Idling At
Zeron%Vatts At 150 Watts Maximum Safe Values

PLATE 1 (100 MA) 2to3 3.3

(200 to 300 MA) (330 MA)
SCREEN 0 Less than 1. 2 1.2

(12 MA) (12 MA)
FWD PWR 0 4,2 4,2+ (150 Watts +) During voice or CW opera-

(150 Watts)

tion or 150 Watts maximum during continuous
duty

REV PWR 0 See NOTE 2 See NOTE 2

DRIVE 0 Less than 5 Less than 5

CLIPPING See NOTE 1 See NOTE 1 See NOTE 1
*NOTES:

1. Not applicable, see paragraph 2.4.4. 3.

2. In BROADBAND MODE: Not more than the value which results in an
SWR of 1.5:1. In MANUAL MODE: Not more than the value which

results in an SWR of 3: 1.

Table 2-3. Nominal Meter Indications
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6. REV PWR. A nonlinear indication onthe
black scale that requires translating to determine
the actual amount of reverse (reflected) power.
Meter divisions for both forward or reverse indi-
cations represent the same value in watts. Re-
verse power can be calculated using Table 2-4.

c. Operation of the "BROADBAND/MANUAL"
Switch. Two power amplifier tuning modes are
provided in the choice of "BROADBAND/MANU-
AL" switch positions. The determining factor in
choosing tuning modes is governed by charac-
teristics resulting from the quality of antenna
system being used. At any frequency where the
standing wave ratio is less than 1.5:1, the
broadband mode can be used. The advantage of
using the broadband mode is that the "PA TUN-
ING'" and "LOADING" controls do not have to be
adjusted thus reducing the tuning time.

WARNING

Do not change positions of the
"BROADBAND/MANUAL" switch
when the Model (X7 is keyed for a
transmit condition. Do not operate
in the broadband mode whenever the
VSWR exceeds 1.5:1. Always tune
the power amplifier stage in the
manual mode. Failure to observe
any of the above instructions will
result in damage to the equipment
which is not covered by the waran-
tee.

d. VFO Channel Selection and VFO Tuning.
Three separate VFO channels are provided for
the transmit mode: "VFO A", "VFO A/T.O.",
and "VFO B". The Model (X7 can transmit on
any one of these at any specific time. (Dual chan-
nel operation is only for the receive mode.) The
VFO channels may be selected with or without
power output present., To operate with "VFO A",
depress the "TRANSMIT-VFO A" switch to the
latched-in position and use the "VFO A" control
for bandspread tuning. To operate with "VFOB",
depress the "TRANSMIT-VFO B'" switch to the
latched-in position and use the "VFO B" control
for bandspread tuning. To operate with "VFO A/
T.0O.", depress the "TRANSMIT-VFO A/T.O."
switch to the latched-in position and use the
"VFO A" control for bandspread tuning. The
actual "VFO A/T.O." channel frequency may be
offset from the "VFO A" frequency being dis-
played by the Nixie tubes by a constant specific
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Meter Indication Equivalent Watts
0.0 0
0.2 1
0.4 2
0.6 4
0.8 7
1.0 10
1.2 14
1.4 19
1.6 25
1.8 33
2.0 40
2.2 48
2.4 57
2.6 66
2.8 75
3.0 85
3.2 100
3.4 108
3.6 118
3.8 130
4.0 140
4,2 150
4.4 166
4.6 180
4.8 190
5.0 200

Table 2-4. Determining Actual Power

amount determined by the setting of the "TRANS-
MITTER OFFSET" control (up to 3 kHz). (The
frequency offset tracks with the rotation of the
"VFO A" tuning control.) The decimal point in
the right-hand Nixie tube illuminates to provide
a visual warning that the frequency readout is
not indicating the actual transmitted frequency
whenever the "VFO A/T.O." channel is being
used.



WARNING

It is possible to transmit outside the
authorized band by using the "VFOA/
T.O." channel at the band edge and
subsequently offsetting in the wrong
direction. Therefore, tuning precau-
tions should be observed.

e. Antenna System Checkout. Damage to the
Model CX7 caused by a faulty antenna systemcan
be prevented by adjusting for a low forward pow-
er meter indication of 1 (10 watts) and measuring
the reverse power. If the reverse power meter
indication is higher than 0.4 (2 watts), check for
an open in the antenna system connections.

2.4.2 Tune Mode Operation. (Do not energize
the "AC" switch until specified to do so in the
following procedure. subparagraph f.) Note that
in this initial procedure, the transmitter is not
keyed until reaching subparagraph m.

a. Check that the Model CX7 is not being ex-
ternally keyed for a transmit condition.

b. Depress the front panel "PTT" switch,
thereby ensuring that a receive mode will he es-
tablished.

c. Check that either the speaker or head-
phones and either the mike or the key are con-
nected to the applicable connector. (If the head-
phones are utilized. the operation of the speaker
will be inhibited.)

d. Check that the rear panel "ACCESSORY"
and "POWER" connectors and that the main an-
tenna and ground connections are securely fas-
tened.

NOTE

The supplied accessory and power
plugs must be utilized because they
complete specific jumper connec-
tions required for the normal oper-
ation of the Model CX7,

e. Check that the power cord is connected to
an ac outlet.

f. Depress the "AC'" switch to the latched-in
position and allow a few minutes for crystal fre-
quency stabilization. Check that the Nixie tubes
are illuminated and presenting a normal display.

g. Set the "MODE" rotary selector switch to
either the "AM", "LSB", "USB'", or "CW1" po-
sition,

NOTE
The tune mode is not dependent upon

any particular "MODE" switch set-
ting.

WARNING

Do not change positions of the "MHZ"

" band selector when the Model CX7 is
keyed for a transmit condition, as
this will result in damage to the
equipment.

h. Set the ‘“MHZ”’ band selector to the band
you desire to operate.

i. Set both the "OUTPUT" control (inner con-
centric control) and "CLIPPING" control (outer
concentric control) to the 0" position.

j. Set the "BROADBAND/MANUAL" switch to
the "MANUAL" position.

k. Depress the “TRANSMIT VFO A" switch to
the latched-in position. Place the large ‘‘Receive
Channel’” knob to ‘“‘A’’ position.

1. Depress the "PLATE" meter switch to the
latched-in position.

m. Set the "LOADING" control to the mid-
range position between the "6'" and "7'"" settings.

n. Set the "PA TUNING" control (inner con-
centric control) to the ""6"' position,

o. Depress the "TUNE" switch to the latched-
in position. The transmitter is now keyed and
minimum power output is present. The front
panel meter should indicate "1'" (100 MA) for an
idling plate current (80 to 100 MA is normal).

p. Tune the ““VFO A’’ control to your frequency.
You can operate 50 KHz below and above this
frequency with no appreciable loss in output.

q. Depress the '"SCREEN" switch to the
latched-in position. The front panel meter should
indicate "0" (no screen current should be pres-
ent at this time).
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r. Tune the power amplifier stage in accord- NOTE
ance with the following steps 1 through 5: -

A forward power output of 130 watts
is satisfactory for any frequency

above 28 MHz. -
‘NOTE
The oyerall obJ:ective of this proce-~ 4. Depress “DRIVE” control to read ALC
g;lrisas “tyoat(zgtaég "tﬂol:f pgwslﬁn?ﬁﬁﬁ voltage on meter top scale. Depress ‘“TUNE”’ con-
plate current in the 20’0 to 300 MA trol and tune ‘“‘OUTPUT’’ pot to place needle just -
range, and a minimum screen cur- above zero reading. No loss of power will result
rent 0} less than 12 MA. and signals will be narrow. Depress the “‘PTT”’
switch. You are ready to go on the air in whatever -

mode desired.

1. Depress the ‘“PLATE’ switches and -
tune ‘‘OUTPUT CONTROL’’ slightly to obtain ' NOTE
a reading of 2 on upper meter scale.
Depressing ‘“‘PTT’’ switch places the -
radio in the receive mode. Depressing
the “FWD POWER"” switch will provide
power output indication on upper scale -
of ““S”’ meter.

2. Depress the ‘‘FWD PWR’ switch to the
latched-in position and note the forward power
indication on the meter for future reference. Little
or no power may be present at this point.

5. Depress the ‘“FWD POWER’’ switch and -

leave it in that position to monitor power output
I WARNING I when transmitting.

Turn “OUTPUT”’ control to zero or (full -~
counter clockwise position) between ad-

justments. L.ong periods of time in the

tune position can seriously harm the -
radio.

2.4.3 Normal Transmit Channel Operation

2.4.3.1 Operating with a VSWR Less than 1.5:1

3. Start to dip and load the plate circuit

observing the greatest swing on the meter. When a. Establish a receive mode.

you have the optimum power out reading, turn the -
output control to the point where the needle reads b. Select the desired band with the "MHZ" ro-

4.2 or more on the upper scale. Depress the tary selector switch.

‘““SCREEN”’ switch and note the reading on the -
upper scale. If above 1 slightly turn the loading ¢. Tune the applicable "VFO A" or "VFO B"

knob (left or right) until needle falls below 1. control to the desired bandspread frequency.

Make adjustment quickly as the tube should not

operate at high screen current. Check forward d. Depress the applicable "TRANSMIT VFO A"

power~ it should show no appreciable drop. De- or "TRANSMIT VFO B" switch to the latched-in
press “PTT’’ switch. position. B
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e. Set the "BROADBAND/MANUAL" rotary
switch to the "BROADBAND" position.

f. Depress the "FWD PWR" switch to the
latched-in position.

g. Depress the "TUNE" switch to the latched-
in position.

h. Adjust "OUTPUT" control foral.6forward
power meter indication.

i. Depress the "REV PWR" switch to the
latched-in position and note the reverse power
meter indication. If the indication is "0.2" (1
watt) or less for reverse power and'1.6" (25
watts) or more for forward power, proceed to
step j. If the reverse power indication is higher
than 0.2, omit step j and proceed to para-
graph 2.4.3.2.

j. Depress the "FWD PWR" switch to the
latched-in position and adjust the "OUTPUT"
control for a 4.2 (150 watts) meter indication.

The Model (X7 can now be keyed for the desired
transmission. Prior to changing to a new trans-
mit frequency, perform the following:

1. Establish a receive mode.

2. Use the procedure recommendedinpara-
graph 2.4.3.1b through i.

WARNING

Failure to comply with the previous
steps 1 and 2 will result in damage
to the Model X7 .

2.4.3.2 Operating with a VSWR Exceeding1.5:1

a. Establish the receive mode.

b. Set the "BROADBAND/MANUAL" switch to
the "MANUAL" position.

c. Depress the "TUNE" switch to the latched-
in position.

d. Depress the "SCREEN" switch to the
latched-in position.

e. Tune the power amplifier stage using the
procedure covered in paragraph 2.4.2r.

f. Depress the "PTT" switch to the latched-~
in position thereby establishing the receive mode.

The Model (X7 can now be keyed for the desired
transmission. Prior to changing to a new trans-
mit frequency, perform the following:

1. Establish a receive mode.

2. Use the tuning procedure recommended
in paragraph 2.4.2r.

WARNING

Failure to comply with the previous
steps 1 and 2 will result in damage
to the Model (X7 .

2.4.4 Single Sideband Transmission

a. Perform the operations required for nor-
mal transmit channel operation as directed in
paragraph 2.4.3.

b. Check that the microphone is connected.

¢c. Set the "MODE" selector to either the
"LSB" or "USB' position as desired.

d. Key the transmitter in accordance with the
applicable following paragraphs and conduct
transmission as desired.

2.4.4.1 Manual Keying

a. To key the Model (X7 so that actual voice
messages can be transmitted, perform either
of the following :

1. Depress the "TRANSMIT" switch to the
latched-in position.

9. Position the "PUSH-TO-TALK" switch
located on the microphone to the "ON'" or "TALK"
position.

NOTE

Step 1 does not have to be performed
if keying is accomplished using step 2.

9.4.4.2 VOX-ANTI-VOX Keying

a. Depress the "VOX" switch to the latched-
in position.

b. Set the "VOX GAIN" control (on the rear
panel) to the midrange position.
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c. Set the "ANTI-TRIP" control (on the rear
panel) to 1/4 from the full counterclockwise po-
sition.

d. Set the "PUSH-TO-TALK" switch located
on the microphone to the "LISTEN'" or "OFF"
position (additional positioning of this switch is
not required).

e. Refine the setting of the "ANTI-TRIP' con-
trol to the point just slightly more than the posi-
tion that permits the Model (X7 tokey on ambient
noise or audio from the speaker.

f. Refine the setting of the "VOX GAIN" con-
trol to the point where the Model (X7 keys at
normal voice levels.

NOTE

For best results, use the minimum
settings of the "VOX' and "ANTI-
VOX'" controls as excessive gain in
these circuits is not desirable.

g. Normal speech will now switch the Model
(X7 from the receive mode to the transmit mode.
If spoken end syllables are cut off by the trans-~
mitter unkeying, advance the setting of the rear
panel "DELAY" control for an appropriate un-
keying delay time.

2.4.4.3 Operation of "CLIPPING" Control

a. Depress the "CLIPPING" meter switch to
the latched-in position.

b. While conducting a voice transmission,
slowly increase the setting of the "CLIPPING"
control until the front panel meter registers
from S-3 to S-4 during voice peaks. This setting
provides approximately 10 DB of clipping causing
a significant increase in TALK POWER under
conditions of marginal signal to noise. Utilizing
the clipping function increases the overall sys-
tem gain which results in accentuation of back-
ground noise. For this reason, it is always
desirable to use a minimum amount of clipping.

2.4.5 AM Transmission

a. Set the "MODE" selector switch to the "AM"
position.

b. With the Model (X7 in the receive position
("PTT" switch depressed), set the "PUSH- TO-
TALK'"switch on the microphone to the "ON'" or
"TALK" position; or depress the "TRANSMIT"
switch on the Model (X7 .

NOTE

Do not talk into the microphone while
performing step c.

c¢. Adjust the "OUTPUT" control for a forward
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power indication of 1.8 (refer to Table 2-4, page
2-20).

d. Talk into the microphone in a normal manner
and adjust the "CLIPPING" control for a peak
forward power indication of 2.4 on voice peaks.

€. Depress the "PTT" switch to return the
Model (X7 to the receive position. The Model
(X7 is now aligned for "am" operation.

2.4.6 CW Transmission

2.4.6.1 Normal Telegraph Key Operation

a. Depress the "PTT" switch to the latched-
in position.

b. Set the "CLIPPING" control to the "0" po-
sition.

c. Set the "MODE'" rotary selector to the
"CW1" position.

NOTE

The "CW2'" or "CW3" positions will
interrupt the transmit signal path
unless the optional CW filters have
been installed.

d. Depressing the telegraph key automatically
switches the Model (X7 from the receive to the
transmit mode and causes excitation.

e. With the telegraph key depressed, adjust
the rear panel "SIDETONE" control for the de-
sired audio signal level. (This may be accom-
plished with or without power output present.)

f. Releasing the telegraph key automatically
causes the Model (X7 to revert back to the re-
ceive mode.

2.4.6.2 Paddle Key Operation

a. Connect the paddle key to the applicable
rear panel connector.

b. Follow the operating procedure for normal
telegraph key operation covered in paragraph
2.4.6.1.

c. With the paddle set to either side position,
adjust the "KEYER SPEED" control for the de~
sired number of characters per minute. (This
may be accomplished with or without power out-
put present.)

NOTE

When operating at keyer speeds ex-
ceeding 25 words per minute, it is
recommended that a fan be utilized
with its air flow directed on the rear
panel heat sink.



2.4.6.3 Offset Channel Operation

a. Normal channel operating procedures are
also applicable when in the offset channel mode
except the "VFO B'" tuning control is not utilized.
It is advantageous to use the offset channel mode
whenever "VFO A' is being used in the receive
mode.

b. Depress the "TRANSMIT VFO-A/T.O."
switch to the latched-in position. The decimal
point on the right hand Nixie tube illuminates as
a visual indication that this mode is being used
and has no significance in determining the fre-
quency readout of the KHZ display.

c. Set the "TRANSMITTER OFFSET" (inner
concentric control) a few degrees to the left or
right of the midrange position.

d. Depress and hold in the "SPOT" pushbutton
while adjusting the "SPOT LEVEL" control for a
comfortable audio level,

e. While still in the receive mode and withthe
"SPOT'" pushbutton held in, rotate the "TRANS-
MITTER OFFSET" control from the midrange
position toward the right to increase the basic
"VFO A" frequency for the transmit mode. If it
is desired to offset to a lower frequency, rotate
the control from the midrange position toward
the left. It is possible to offset the frequency to
be transmitted, by as much as 3 kHz, from the
"VFO A" channel utilized by the receive mode.
The actual amount of offset can only be deter-
mined by the audio frequency that is heard when-
ever the "SPOT" pushbutton is depressed. (This
is very similar to spotting a separate CW trans-
mitter and receiver except it is accomplished by
the transceiver when in a receive mode.) The
amount of offset tracks with the rotation of the
"VFO A" tuning control.

It is possible to transmit outside the
authorized band when operating near
the band edge and subsequently off-
setting in the wrong direction.

f. Release the "SPOT" pushbutton and key the
transmitter using either the hand or paddle key.

2.4.7 FSK Mode

NOTE

1. FSK transmission is continuous
duty operation therefore it is recom-
mended that a fan be utilized with its
air flow directed on the rear panel
heat sink.

2. It may be necessary to reverse
the teletypewriter signal leads to ob-
tainthe correct "MARK'" and "SPACE"
inversion,

a. Set the "MODE" rotary selector switch to
the "FSK" position. (This position will interrupt
the transmit signal path unless the optional FSK
filter has been installed.)

b. Check that the external teletypewriter and
FSK tone converter interconnections have been
properly connected to the rear panel accessory
plug.

c. Depress the "TRANSMIT VFO B" switch
to the latched-in position.

d. Adjust the "WFO B" tuning control for the
frequency indication of the desired nonshifted
frequency.

e. Physically ground the external FSK keyline
at the appropriate teletypewriter outputterminal.

f. Adjust the front panel "FSK SHIFT" control
for the frequency indication on the "MHZ" dis-
play for the desired shifted frequency.

g. Remove the ground from the FSK keyline.

h. Tune up the power amplifier stage using
"VFO A" tuned to the frequency midrange be-
tween the shift in accordance with the recom-
mended procedure in paragraph 2.4.3 and then
switch the transmit VFO back to the "B'" channel.

i. Proceed with operations as follows:

1. Prior to transmitting from the teletype-
writer, depress the "TRANSMIT" switch to the

latched-in position.

2. Prior to receiving, depress the "PTT"
switch to the latched-in position.

2.4.8 Linear Amplifier Operation. When oper-
ating with a linear amplifier, special precautions
must be followed when keying the transmitter.
The Model (X7 possesses extremely fast T/R
keying characteristics that cannot be equaled by
linear amplifiers. Consequently, the Model (X7

would be temporarily unloaded, with power out-
put present, during the time a linear amplifier
is switching from a receive to a transmit mode.

WARNING

Failure to use manual keying, when
the Model (X7 1is driving a linear
amplifier, will result in damage to
the Model (X7 . Allow sufficient time
for the linear amplifier to switch
modes before exciting the Model (X7 .
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POWER VALUES vs VSWR
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SECTION III

THEORY OF OPERATION

3.1 GENERAL

The CX7 Deluxe Integrated Station provides a
broadband transmitter rated for continuous serv-
ice and a receiver capable of simultaneously
processing two different frequency signals within
the same band. The frequency range of the CX7
is from 1.8 to 30 MHz. Although considerable
use has been made of circuitry common to both
transmitter and receiver, extreme versatility
has been provided to allow all conveniences of a
separate receiver-transmitter station while re-
taining the operating simplicity of the transceive
function.

The CX7 is comprised of a power amplifier as-
sembly, two PTO (permeability tuned oscillator)
modules, and one each of the following nine print-
ed circuit boards: Front End board, Power Sup-
ply board, BFO board, RF Driver board, Audio
board, Counter board, IF board, Hi-Pass Filter
board, and AGC Detector board.

The printed circuit board relationship in respect
to the transmit or receive signal path is shown
in Figure 3-1. In the transmit mode, the signal
is routed from the microphone through the Audio
board, AGC Detector board, IF board, Front End
board, RF Driver board, and PA Assembly to
the antenna connector. When operating in the CW
mode, signals from a hand key are routed to the
RF Driver board or signals from a speed key
are routed to the Counter board and then to the
RF Driver board. A more detailed explanation of
the transmit signal path is covered in para-
graph 3.2.

In the receive mode, the signal is routed from
the antenna connector through the PA Assembly,
Hi-Pass Filter board, Front End board, IF
board, AGC Detector board, Audio board, and
Power Supply board to the speaker connector. A
more detailed explanation of the receive signal
path is covered in paragraph 3.3.

COUNTER BOARD
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RCV RCV
RCV HI-PASS FILTER RCV FRONT END AGC DETECTOR
PA ASSY BOARD XMIT |F BOARD XMIT BOARD
XMiT RCV
XMIT
XMIT RF DRIVER AUDIO BOARD
XMIT RCV
BFO BOARD [
POWER SUPPLY
OSCILLATOR FREQUENCIES B80ARD
|
PTO A PTO B . TO I.F. BOARD
-/
FROM MANUAL FROM TO SPEAKER
HAND KEY MICROPHONE

Figure 3-1. Block Diagram of Model CX7 Printed Circuit Boards
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Frequencies generated by the BFO board and
PTO modules are routed to the IF board mixing
stages where they are utilized by both transmit
and receive circuitry, An explanation of signal
processing in these circuits and other circuits
that are common to both transmit and receive
modes is covered in paragraph 3.4.

The theory of operation section employs the use
of simplified diagrams to supplement the text.
Complete schematics are contained in Section VI
and should be used in conjunction with the sim-
plified diagrams to determine electrical values
and relationships.

3.2 TRANSMITTER CIRCUITRY

3.2.1 Transmit Signal Path

A stage-by-stage transmit signal path block dia-
gram is shown in Figure 3-2. Unless otherwise
indicated in the following explanation, it is as-
sumed that the CX7 is operating in the single
sideband mode.

Audio signals from the microphone connector J2,
on the Model CX7 front panel, are routed to pin
301 on the Audio board, and then to the base of
transistor Q1. The nominal signal level at this
point is 10 millivolts rms, for frequencies in the
range of 400 to 3000 Hz. The audio signal is am-
plified by transistor Q1 and then routed through
variable resistor R12 and coupled to the base of
Q2. Phone patch signals from J11, on the rear
panel of the CX'7, are also routed to the base of
transistor Q2 via pin 325 on the Audio board.
The amplified output of transistor Q2 is routed
through transistor Q3, which is operating as an
emitter follower, to output pin 330 on the Audio
board. The nominal value of the signal at the
output of the Audio board is 100 millivolts, peak-
to-peak.

The signal from the Audio board is applied to the
AGC Detector input pin 501 and is then routed to
one input of the balanced modulator. The balanc-
ed modulator is comprised of balanced trans-
formers T1 and T2 and hot carrier diodes CR4
through CR7. The second input of the balanced
modulator is a 8.8 MHz carrier signal having a
nominal level of 1 VRMS. The 8.8 MHz carrier
signal originates in the BFO board and is direct-
ed to the balanced modulator via pin 212, on the
BFO board, and pin 495 on the AGC Detector
board. The balanced modulator mixes the 8.8
MHz carrier with the audio signal to produce a
resultant 8.8 MHz double sideband signal with
the carrier suppressed approximately 40 DB. The
third and higher order modulation products are
also suppressed approximately 40 DB below each
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sideband. The balanced modulator output is
routed to the AGC Detector board output pin 500
where the nominal RK signal level is 2 volts
peak-to-peak.

The RF signal from the output of the AGC Detec-
tor board is applied to IF board input pin 435 and
then to one input gate of the dual gate field effect
transistor Q14. The other input gate of transis-
tor Q14 is utilized for establishing the clipping
level in this stage. The double sideband 8.8 MHz
signal is amplified by transistor Q14 and is rout-
ed through the 25 kHz bandpass filter FL3 to
field effect transistor Q11. The amplified output
of transistor Q11 is routed through the 2.4 kHz
bandpass filter FL1 to integrated circuit IC5 and
IC3. The function of the ICH stage is to provide
further amplification to drive transistor Q5
which is operating as a clipping indication meter
amplifier. The function of the IC3 stage is to
amplify the double sideband 8.8 MHz signal and
to operate as an RF clipper. RF levels at the
output of the IC3 stage exceeding 450 millivolts
rms, are clipped and routed through anadditional
2.4 kHz bandpass filter FL2 to gate G1 of dual
gate field effect transistor Q8. When the CX7 is
operating in the AM or CW mode, dual gate field
effect transistor Q8, on the AGC Detector board,
is switched on to provide an 8.8 MHz carrier
that is also applied to gate G1 of transistor Q8
on the IF board. (The 8.8 MHz carrier is modu-~
lated by one of the sidebands at gate G1 of tran-
sistor Q8 on the IF board when in the AM mode.)
The other input gate of transistor Q8 isreceiving
a frequency derived from the mixer stages that
are discussed in paragraph 3.4.4. Transistor
Q8 on the IF board operates as a mixer and com-
bines the signals on both gates to provide a 39
to 40 MHz IF output that is applied to IF board
output pin 421. The RF signal level at pin 421 is
a nominal value of 50 millivolts peak-to-peak,
and it is routed to the Front End board.

The 39 to 40 MHz RF signal from the IF board
is connected to the Front End board input pin 68
and then to field effect transistor Q4. This stage
operates as a low noise RF amplifier and its
output is applied to integrated circuit IC1. A
frequency, determined by the setting of the MHZ
bandswitch S7 located on the front panel of
the CX7, is generated by crystal oscillator
transistor Q7 and is also applied to integrated
circuit IC1., The function of IC1 is to mix the 39
to 40 MHz RF signal and the crystal oscillator
output to produce a resultant difference frequen-
cy. The output of integrated circuit IC1 is routed
through a low pass filter comprised of inductors
L3 and L4 and capacitors C40 through C43 to
the base of transistor Q5 operating as an emitter
follower. The output of transistor Q5 is applied
to the Front End board output pin 59. The RF
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signal level at pin 59 is a nominal value of 300
millivolts, peak-to-peak, and is routed to"OUT-
PUT" potentiometer R9, located on the front
panel of the CX7.

The desired transmit frequency is routed from
the wiper of potentiometer R9 to the RF Driver
board input pin 267 and then to integrated circuit
IC1. This stage operates as a linear differential
amplifier receiving automatic level control (ALC)
bias to govern the output of the RF drive. The
output of integrated circuit IC1 is directed to a
low pass filter comprised of inductors L1 and L2
and capacitors C8 through C11. The low pass
filter output is directly applied to the gate of
field effect transistor Q1. When in the CW mode,
the operation of transistor Q1 is enabled or in-
hibited by the waveshaping amplifier transistor
Q7 being turned on or off by command signals
from the hand or paddle telegraph key. The am-
plified output of transistor Q1 is routed through
an RF amplifier chain comprised of transistors
Q2 through Q4. The operating frequency range of
integrated circuit IC1 and transistors Q2 through
Q4 is from 1.8 to 30 MHz. Wide band operation
without gang tuning is accomplished in these
stages by utilizing broad band toroidal coupling
transformers and standard degenerative video
amplifier techniques. The output of the RF am-
plifier transistor Q4 is applied to the RF Driver
board output pin 269. The RF signal level at this
point is approximately 40 volts, peak-to-peak.

The RF output of the RF Driver board is routed
to the PA Assembly input pin 11 and is then ap-
plied to the control grid of power amplifier tube
V1. The power amplifier tube is operating in a
grounded cathode passive grid configuration. The
output of tube V1 is routed through a toroidal
Pi-L network, utilized for plate tuning, to the
Reflectometer Assembly. The reflectometer cir-
cuitry operates as a power sensor that derives
output voltages from the RF current flowing
through it. The derived voltages are representa-
tive of the forward and reverse power and are
utilized for metering purposes. After the RF
output of tube V1 passes through the plate tuning
circuits and Reflectometer Assembly, it is ap-
plied to the main antenna connector J15, located
on the CX7 rear panel. The RF power output at
connector J15 is a nominal 150 watts onall bands.

3.2.2 Automatic Level Control

Automatic Level Control (ALC) is employed to
control the amount of RF drive to the power am-
plifier tube V1. The ALC method utilized by the
CX"7 is shown in simplified diagram Figure 3-3.
The conduction of transistor Q5 on the RF Driver
board is the center of RF drive control and also
establishes the fixed operating bias of -20 VDC

on the control grid of tube V1. When the base of
transistor Q5 is reverse biased by the absence
of a ground, the fixed control grid bias drops to
-60 VDC thereby cutting-off the plate current.
The ground that is used to forward bias the base
of transistor Q5 originates in the PA Assembly
chassis. It is routed through the energized relay
K1 contacts 5 and 12, the PA Assembly output
pin 5, the energized one minute time delay relay
K1 contacts 4 and 9 (located on the CX7 chassis),
the rear panel connector J5 pins 3 and 2, the RF
Driver board input pin 259 to one end of variable
resistor R31. With no RF drive and the ground
present, variable resistors R31 and R34 are ad-
justed to limit the idling plate current of tube V1
to 100 MA and a transistor Q5 collector potential
of zero vde.

Integrated circuit IC1 functions as a differential
amplifier passing maximum RF drive when no
ALC voltage is present. The increased conduction
of transistor Q5 provides the ALC voltage when-
ever grid current is drawn by tube V1. The in-
creased collector current of transistor Q5 causes
the collector potential to go negative. When the
collector voltage of transistor Q5 reaches -12
VDC, zener diode CR1 conducts and the ALC
voltage is then applied to integrated circuit IC1
resulting in an inversely proportional decrease
in RF drive. The -12 VDC hold-off permits tube
V1 to draw its normal 3 MA of grid current due
to premature grid emission.

An ALC voltage is also generated by the screen
grid current of tube V1. When the voltage drop
across Power Supply board resistor R6 exceeds
-3.9 vde, zener diode CR2 conducts andprovides
a control voltage to integrated circuit IC1.

RF Driver board transistor Q6 functions as a
meter amplifier. It amplifies either or both of
the ALC voltages.

3.2.3 Sidetone

When the CX7 is in the CW mode, the sidetone
circuitry provides an audio tone permitting the
code transmission to the RF circuits to be mon-
itored.

A simplified diagram of the sidetone circuitry is
shown in Figure 3-4. The audio frequency is gen-
erated by the phase shift oscillator transistor @5,
located on the Audio board. In the AM, LSB, and
USB modes, the operation of transistor Q5 is
inhibited by the presence of a ground being applied
to Audio board input pin 319. Therearetwo paths
utilized in connecting a ground to pin 319. The
first path is through the "MODE" switch S8D con-
tacts 6 and 7, 8, or 9, toground at E8. The sec-
ond path is through the "MODE" switch S8D
contacts 6 and 10, 11, or 12, and the ener-
gized "TUNE'" switch S1D contacts 8 and 9 to
ground at TB1-6.
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In any CW mode and when the "TUNE" switch
S1D is in the deenergized position, the operation
of transistor Qb5 is enabled by the presence of
-15 VDC. This is accomplished by routing -15
VDC from TBI1-9 through the "TUNE'" switch
S1D contacts 7 and 8 and the "MODE" switch S8D
contacts 10, 11, or 12 and 6 to Audio board pin
319. The audio output signal of the oscillator
is connected to Audio board output pin 316 and is
then routed to the "SIDETONE' potentiometer
R13, located on the CX7 rear panel. The audio
tone from the wiper of potentiometer R13 is con-
nected to Audio board input pin 306 and coupled
to the source of field effect transistor Q4 which
is utilized to gate the audio signal. Transistor
Q4 is normally being inhibited by a negative po-
tential routed from the Power Supply board via
"MODE" switch wafer S8F contacts 10, 11, or
12 and 6, RF Driver board input pin 257, output
pin 271, and Audio board input pin 338. Wave-
shaping transistor Q7 on the RF Driver boardal-
S0 is normally in an off condition. Whenan ener-
gized telegraph key routes a ground via connector
J3 pin 1 on the CX7 rear panel and RF Driver
board input pin 260 to the base of transistor Q7,
the negative potential inhibiting transistor Q4 is
removed by transistor Q7 switching to an "on"
condition. This can also be caused by the Counter
board keyer output applying a ground to RF
Driver board pin 260. The audio signal is then

permitted to pass through audio gate transistor
Q4 and is amplified by field effect transistor Q19.
The audio output of transistor Q19 is connected
to Audio board output pin 313 and is routed to
Power Supply board input pin 126 andthen applied
to integrated circuit IC1 which is functioning as
a linear audio amplifier. The audio output of
integrated circuit IC1 is routed to Power Supply
board output pin 130 and then to the primary of
audio output transformer T2 located on the CX7
inside rear panel. The secondary of transformer
T2 is connected to the "PHONES'" connector J1
on the CX7 front panel and to the "SPKR' con-
nector J3 on the CX7 rear panel. Connectors J1
and J3 are interwired so that the speaker output
is interrupted whenever the headphones are con-
nected. Transformer T2 also provides a 600-ohm
output to "POWER" connector J6 pins 4 and 5.

During voice modes, the operation of the Audio
Gate transistor Q4 is enabled by the presence of
the +0.3 volt potential in the T/R code but the
operation of the phase shift oscillator is inhibited.

3.2.4 Transmitter Enabling

Transmitter enabling is defined as satisfying the
pre-requisit conditions that must be present be-
fore either RF drive or output power can be de-
veloped by the transmitter circuitry.

|
|
|
|
|
|
|
| MANUAL
|
|
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Figure 3-5. T/R and R/T Command Simplified Schematic Diagram



T/R and R/T Commands

Transmit/Receive (T/R) and Receive/Transmit
(R/T) commands are complementary voltages,
utilized to enable the operation of the transmitter
circuits and inhibit the operation of the receiver
circuits.

T/R Command

The potential of the T/R command is +0.3 VDC
in the transmit mode and -13.5 VDC in the re-
ceive mode. Model CX7 wiring utilizes green
insulation for the T/R lines. A simplified dia~-
gram depicting how the T/R commands are gen-
erated is shown in Figure 3-5. The master control
for the T/R command is the Schmitt Trigger cir-
cuit located on the Audio board. Switching the
output state of the Schmitt Trigger canbeaccom-
plished either manually or automatically. The
desired state of the Schmitt Trigger for a trans-
mit condition is to switch transistor Q15 to an
"OFF" condition. This permits the negative col-
lector potential of transistor Q15 to reverse bias
the base of transistor Q16 thereby maintaining
the collector potential of transistor Q16 at +0.3
volt. This potential is routed to Audio board out-
put pin 326 and then to Power Supply board input

pin 108, which is used as a distribution point for
the T/R command. The +0.3-volt potential is
distributed throughout the CX"7 as shown in dia-
gram Figure 3-6.

A -13.5VDC potential is also used to enable por-
tions of the transmitter circuitry. The base of
Power Supply board transistor Q9 is forward
biased by the +0.3-volt potential. When this oc-
curs, transistor Q9 provides a -11.1 VDC output
that is routed to Power Supply board output pin
116, PA Assembly input pin 2 and thento the coil
of reed relay K1 pin 1 which together with the
+34 VDC on the other side of the coil causes the
relay to energize. When energized, relay Kl
grounds the front end of the receiver circuitry
and provides a ground to enable the operation of
the ALC circuitry.

R/T Command

The potential of the R/T command is +0.3 VDC
in the receive mode and -13.5 VDC in the trans-
mit mode. Model CX7 wiring utilizes grey insu-
lation for the R/T lines. The R/T command is
generated as shown in Figure 3-5. The +0, 3-volt
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Figure 3-6. T/R Distribution Block Diagram (Transmit Mode)



potential of the T/R command is utilized to for-
ward bias the base of Audio boardtransistorQ17.
This in turn causes transistor Q17 to provide a
-13.5 VDC output that is routed to Audio board
output pin 327 and Power Supply board input pin
103. Pin 103 is used as a distribution point for
the -13.5 VDC potential of the R/T command as
shown in Figure 3-7.

Vox Keying

When operating in a voice mode, transmitter en-
abling is accomplished automatically by the "VOX"
circuitry. A VOX keying block diagram is shown
in Figure 3-8. Audio signals from the micro-
phone are routed to CX7 front panel "MIKE" con-
nector J2 pin 1 and then to Audio board input pin
301 where it is coupled to the gate of field effect
transistor Q1. The amplified audio signal from
the output of transistor Q1 is routed to Audio
board output pin 336 and then applied to one end
of the rear panel "VOX GAIN" variable resistor
R10 on the CX7 rear panel. The audio signal
from the wiper of variable resistor R10 isrouted
through the energized front panel "VOX'" switch
S1E contacts 3 and 2 to Audio board input pin 322
where it is coupled to the base of transistor Q6.
The audio signal is amplified by transistor Q6
and is coupled to the base of transistor Q7 for

additional amplification. The output of transistor
Q7 is coupled to the base of transistor Q8. The
base of transistor Q8 is solely dependent on the
amplified audio signal for forward bias, When
transistor Q8 is forward biased it provides a
negative potential that in turn forward biases
transistor Q12 causing it to switch to an "ON"
condition. The function of the forward biased
transistor Q12 is to provide a negative potential
to forward bias transistor Q13 in the Schmitt
Trigger circuit. When transistor Q12 is switched
to an ""ON'" condition, it also causes the Darling-
ton connected transistors, Q13 and Q14, shown
in Figure 3-5, to switch to an "ON" condition
which in turn drives transistor Q15 to an "OFF"
condition. The "OFF" condition of transistor Q15
is the required output state of the Schmitt Trig-
ger circuit (a negative potential at the collector
of Q15). The rear panel "DELAY" potentiometer
R12 is used to vary the RC time constant in the
emitter of Q12 onthe Audio board. With the switch-
ing transistor Q12 forward biased by a "VOX"
signal, capacitor C28 charges to approximately
-14 vDC. Whenever the voltage at the emitter of
transistor Q12 drops below the threshold voltage
of the Schmitt Trigger, the Schmitt Trigger rap-
idly switches to its normal state; thereby provid-
ing a very positive change of states at its output.
This may cause the transmitter to unkey between
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Figure 3-7. R/T Distribution Block Diagram (Transmit Mode)
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spoken syllables of a lower speech rate. There-
fore, it is desirable to keep the transmitter keyed
a few milliseconds longer. This is accomplished
by increasing the resistance setting of the "DE-
LAY" potentiometer R12 thereby increasing the
discharge time of capacitor C28, which in turn,
momentarily retains the required base bias of
the Schmitt Trigger transistor Q13.

Manual Keying

If it is not desired to usethe "VOX'" method while
operating in the voice mode, transistor Q15 can
be switched to an "OFF" condition by either man-
ually depressing the front panel "CONTROL-
XMIT" switch S1C or the "CONTROL-TUNE"
switch S1D or by energizing an external push-to-
talk switch on the microphone. A Manual Keying
Signal Path diagram is shown in Figure 3-9.

When either of the previous operations are per-
formed, the forward base bias of Schmitt Trigger
transistor Q15 is shorted to ground via Audio
board input pin 329, RF Driver board output pin
258, diode CR5, and RF Driver board input pin
260. The ground is provided to RF Driver board
pin 260 from terminal board TB1 pin 6 through
the energized "CONTROL-XMIT" switch S1C
contacts 3 and 2, and "MODE" switch S8C con-
tacts 6 and 1, 9, 7 or 8. The energized "CON-
TROL-TUNE" switch S1D contacts 5 and 6 can
also provide a ground to pin 260. The microphone
push-to-talk line from "MIKE'" connector J2pin3
is another ground source.

When operating in the "FSK" or any "CW" mode,
Schmitt Trigger transistor Q15 is switched to an
"OFF" condition in a similar manner by routing
a ground from the Counter board keyer output

sy
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Figure 3-9. Manual Keying Simplified Schematic Diagram
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pin 361 or from the rear panel "EXT KEY" con-
nector J13 pin 1 to Audio board input pin 329. In
these modes, the ground must also be used to
enable the operation of the RF driver circuit.
This is accomplished by utilizing the ground to
forward bias the base of transistor Q7, which in
turn, removes the negative potential that is in-
hibiting the gate of field effect transistor Q1.
With the negative potential removed, transistor
Q1 is permitted to amplify the RF drive. The
function of transistor Q7 is to increase the rise
and fall time of the CW keying signal thereby im-
proving its RF envelope waveshape. Note that the
output of transistor Q7 is not used in the voice
mode because the T/R command at Power Supply
board output pin 109 has switchedfrom-13.5VDC
to +0.3 VDC for a transmit condition. The purpose
of capacitor C27 is to lengthen the rise time of
the transmitted signal so that full RF output will
not instantaneously appear while in the VOX
mode. This protects the circuitry of the Model
CX'7 when used in conjunction with a linear am-
plifier,

3.2.5 Transmit Control Switching

Transmitter circuitry control switching is ac-
complished by the proper positioning of front
panel "CONTROL-PTT, -TUNE, =-XMIT or
-VOX" switches. The switches are interconnected
as shown in simplified diagram Figure 3-10.

In normal operation, only one of the "CONTROL"
switches will be energized at a time and the others
will be deenergized. The "CONTROL~PTT" switch
is not electrically connected to any circuit and
its only function is to mechanically deenergize
the remaining "CONTROL'" pushbuttons thereby
placing the CX7 in the receive mode. The "CON-
TROL-VOX" switch S1E and the "CONTROL-
XMIT" switch S1C were previously discussed in
paragraph 3. 2.4 for anenergized condition. When
the "CONTROL-VOX" switch S1E is in the de-
energized position, a ground from terminal board
TB1l-pin 6 is connected to the signal input line of
the "VOX" amplifier circuitry onthe Audio board,
When the "CONTROL-XMIT" switch S1C is in
the deenergized position it is in an open circuit
condition providing no electrical connections.
"CONTROL-TUNE" switch S1D provides the fol-
lowing three interconnections wheninthe deener-
gized position: First, a ground is routed from
terminal board TBl-pin 6 through contacts 1 and
2 to IF board input pin 423. The ground prevents
any stray signals from being introduced into the
system at this point when not in the "TUNE"
mode. Second, a gating potential from "MODE"
switch S8A is routed through resistor R23 and
contacts 10 and 11 to AGC Detector board input
pin 498 and then to the G2 gate of dual gate field
effect transistor Q8. When "MODE" switch S8A
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is in the "AM'", "CWI1", "CW2", "CW3" or
"FSK'" position the gating potential is a positive
voltage and in the "LSB" or "USB" position the
gating potential is a negative voltage. Third, a
-15 VDC potential from Terminal board TB1
pin 9 is routed through contacts 7 and 8 and the
"MODE" switch contacts 10, 11, or 12 and 6 to
Audio board input pin 319 where it enables the
operation of the sidetone oscillator. Energizing
(depressing) the "CONTROL~TUNE" switch S1D
mechanically causes the "CONTROL-XMIT"
switch S1C or the "CONTROL-VOX" switchS1E to
deenergize. It also completes the following four
electrical interconnections: First, agroundfrom
terminal board TB1 pin 6 is routed through con-
tacts 6 and 5 to RF Driver board input pin 260
which is the key line. Second, agroundfrom ter-
minal board TB1 pin 6 is routed through switch
S1D contacts 9 and 8 and "MODE" switch S8D con-
tacts 10, 11 or 12 and 6 to Audio board input pin
319 where it inhibits the operation of the sidetone
oscillator. Third, a +15 VDC potential is routed
through contacts 12 and 9 to AGC/Detector board
input pin 498 where it is used to forward bias the
gate G2 of dual field effect transistor Q8. Under
this condition, transistor Q8 passes an 8.8 MHz
signal that is then applied to AGC/Detector board
output pin 496. Fourth, the signal from AGC/De-
tector board output pin 496 is routed through
switch S1D contacts 3 and 2 to IF board input pin
423 where it is injected into the transmit signal
path. The CX7 transmitter circuitry is now fully
enabled. This permits manual tuning or testing
to be performed. A constant carrier CW output
will be present when the Model CX7 is properly
tuned.

3.2.6 Automatic Keyer

The automatic keyer circuitry is located on the
Counter board. A block diagram of the keyer is
shown in Figure 3-11. It is comprised of inte-
grated circuits IC15 through IC17, transistors
Q3, Q5, and Q8, andfrontpanel "KEYERSPEED"
potentiometer R4. The objective of the keyer is
twofold. First, it must not provide an output
when unkeyed. Second, when keyed, it provides
an automatic dot or dash output that can be ad-~
justed for operating speeds of 5 to 60 words per
minute. Unlike the other circuitry on the Counter
board, it does not use a clock frequency derived
from the 100 kHz oscillator. It has its own fre-
quency source derived from the multivibrator
oscillator comprised of transistors Q3 and Q5.

The keyer circuitry will always be inone of three
basic conditions as follows: First, the keyer
may be in an unkeyed condition. Second, the keyer
may be in a condition keyed for a dash. Third,
the keyer may be in a condition keyed for a dot.
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Figure 3-11. Automatic Keyer Logic Block Diagram

In an unkeyed condition, the multivibrator oscil-
lator is not operating because the output state of
integrated circuit IC15 at pin 6 is not supplying
a positive potential to forward bias the base of
transistor Q5. The following unkeyed conditions
for the remaining circuitry was produced by the
completed dot or dash cycling of events: Inte-
grated circuit IC16 output pin 12 and 8 are at a
positive potential causing the output of integrated
circuit IC17 pin 3 to be driven to a ground poten-
tial which in turn drives IC17 output pin 6 to a
positive potential, thereby reverse biasing the
base of transistor Q8. Integrated circuit IC15
input pins 1, 2, 4, and 5 each has a positive po-
tential being applied, thereby driving its outputat
pin 6 to a ground potential.

In a "DOT" condition, a ground is routedfrom an
external speed key to rear panel "KEYER'" con-
nector J12 pin 3 then to Counter board input pin
363 and is applied to integrated circuit IC15 input
pin 1. The ground causes integrated circuit IC15
output pin 6 to be driven to a positive potential
thereby forward biasing the base of transistor
Q5. When this happens, the collector potential of
transistor Q5 switches from positive to ground
and continues to oscillate until integrated circuit
IC15 output pin 6 returns to a ground potential.
Upon receipt of the second output cycle of the os-
cillator, integrated circuit IC16 divides the fre-
quency by a factor of two. This output is routed
from pin 12 to integrated circuit IC16 pin 5 and
IC17 pin 1. The input being applied to integrated
circuit IC16 pin 5 is not divided again because
the ground potential that is present at input pin 6
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is holding the output at pin 8 at a constant posi-
tive potential. Whenever a ground potential from
integrated circuit IC16 output pin 12 is applied to
integrated circuit IC17 input pin 1 it drives the
output at pin 3 to a positive potential which in
turn drives the output at integrated circuit IC17
pin 6 to a ground potential. The outputfrom pin 6
is routed to integrated circuit IC15 pin 4and also
to the base of transistor Q8. The groundpotential
forward biases transistor Q8 causing its collec-
tor potential to switch to a ground potential that
is used as a "DOT" output at Counter board out-
put pin 361. A recycling of events will occur as
long as the "DOT" input to integrated circuit IC15
pin 1 is grounded. If the "DOT" input is removed
during the time when a '"DOT'" ground output is
present, the output state of integrated circuit
IC17 pin 6, that is being applied to IC15 input pin
4, holds the output at IC15 pin 6 at a positive po-
tential. Thus transistor Q8 remains operational
until the newly generated "DOT" output is com-
pleted. The description given for the "DOT' con-
dition is pictorially depicted by the timing dia-
gram shown in Figure 3-12.

In a "DASH" condition, a ground is routed from
an external speed key to rear panel "KEYER"
connector J12 pin 1, then to Counter board input
pin 360 and is applied to integrated circuit IC15

DASH INPUT ———L

pin 2 driving the output at pin 6 to a positive po-
tential. The operation of the multivibrator is
enabled as previously described in the "DOT"
condition explanation. The "DASH'" input ground
is also applied to integrated circuit IC17 input pin
12 which causes output pin 11 to switch to a pos-
itive potential. This permits the second divide-
by-two circuit to be operational. The multivibra-
tor oscillator output that has been divided by two,
at integrated circuit IC16 output pin 12, is ap-
plied to integrated circuit IC16 input pin 5 and is
then divided by two again. The output from inte-
grated circuit IC16 pin 8 is applied to integrated
circuit IC17 input pin 13 and IC17 input pin 2. If
the "DASH" input is removed during the time
when the "DASH" ground output is present, the
ground potential from integrated circuit IC16
output pin 8, that is being applied to integrated
circuit IC17 input pin 13, holds the outputat IC17
pin 11 at a positive potential. Thus, the output
from integrated circuit IC17 pin 11 is not per-
mitted to inhibit the operation of the second
divide-by-two circuit until the output "DASH"
cycle is completed. Both divider outputs are
applied to integrated circuit IC17 input pins 1
and 2 respectively. It is the gating action of this
integrated circuit that makes the dash output ex-
actly three times the length of the dot output.
The outputs of both dividers are 180° out-of-
phase with each other and the combined ground
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Figure 3-13. "DASH" Generation Timing Diagram
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potential being applied to integrated circuit 1C17
input pins 1 and 2 drives the output at pin 3 to a
positive potential. This output is processed
through the keyer circuitry in the same manner
as previously described for a "DOT" condition.

The description given for the "DASH" condition
is pictorially depicted by the timing diagram
shown in Figure 3-13.

3.3 RECEIVER CIRCUITRY

A stage-by-stage receive signal path diagram is
shown in Figure 3-14. Unless otherwise indicated
in the following explanation, it is assumed that
the CX7 is operating in the single sideband mode
with the front panel "AGC" switch set to "OFF."

3.3.1 Receive Signal Path

RF signals from the main antenna connector J15,
located on the CX7 rear panel, are routed through
the PA Assembly reed relay K1 deenergized con-
tacts 18 and 11 to the swinger of the "AUX-COM"
switch S9 located on the CX'7 rear panel. This
switch must be set to the "COM" position if it is
desired to receive and transmit using the same
antenna. The RF signal from the switch is routed
to PA Assembly output connector J14 and then to
the input of the High Pass Filter board. The filter
prevents commercial broadcast crossmodulation
interference from entering the receiver. The RF
signal from the High Pass Filter board output pin
521 is connected to the Front End board input pin
76. The level of the RF signal atthis point is ap-
proximately 0.3 microvolt or more within the 1
to 30 MHz frequency range. The RF signal from
input pin 76 is coupled through tuned circuits to
gate G1 of dual gate field effect transistor Q1.
Gate G2 of transistor Q1 would normally receive
an AGC control voltage. Transistor Q1 functions
as a highly linear, low noise RF amplifier of wide
dynamic range. The output of transistor Q1 is
coupled to gate G1 of dual gate field effect tran-
sistor Q2. Gate G2 of transistor Q2 is receiving
a mixing frequency (being determined by the set-
ting of the front panel "MHZ" selector switch S7)
which is generated by the crystal oscillator tran-
sistor Q7 and routed through buffer transistor
Q6, Front End board output pin 53 and input pin
71. The RF signal and the local oscillator fre-
quency are mixed by transistor Q2 to produce a
resultant difference frequency in the range of 39
to 40 MHz. The mixer output is coupled through
tuned circuits to gate G1 of dual gate field effect
transistor Q3. Gate G2 of transistor Q3 also
normally receives an AGC voltage. Transistor Q3
functions as an RF amplifier and its output is
coupled through a tuned circuit to Front End
board output pin 68. The RF level at output pin
68 is approximately 150 millivolts, RMS at afre-
quency of 39 to 40 MHz.

The Front End board output pin 68 is connected to
IF board input pin 421 and coupled through a
tuned circuit to gate G1 of dual gate field effect
transistor Q10. Gate G2 of transistor Q10 is re-
ceiving a mixing frequency in the range of 30.1
to 31.1 MHz which originates in the mixer stages
that are explained in paragraph 3.4.4. The 39 to
40 MHz and the 30.1 to 31.1 MHz frequencies
are mixed by transistor Q10 to produce a result-
ant differencefrequency thatis exactly 8.815 MHz.
The mixer output is routedthrougha 25 kHz band-
pass filter FL3 and coupledtogate G1 of dual gate
field effect transistor Q11. Gate G2 of transistor
Q11 has a constant fixed bias applied and receives
no input, control or command signal. The output
of transistor Q11 is applied to the signal input of
the noise blanker gate (a detailed explanation of
the noise blanking method is given in paragraph
3.3.2). The output of the noise blanker gate is
processed through filter FL1, to limit its band-
width to 2.4 kHz, and is applied to integrated
circuit IC3 functioning as a linear amplifier. The
signal is then further conditioned by anadditional
2.4 kHz bandpass filter FL2 and applied to inte-
grated circuit 1C4, also functioning as a linear
amplifier. Both integrated circuits IC3 and IC4
receive normal and delayed AGC voltages. The
output signal from integrated circuit IC4 is routed
through emitter follower transistor Q16 to IF
board output pin 465. The nominal level of the
8.8 MHz signal at output pin 465 is 30 millivolts,
RMS.

The output from the IF board is connectedto AGC
Detector board input pin 493 and then coupled to
the input of integrated circuit IC1 functioning as
a linear amplifier. The output of integrated cir-
cuit IC1 drives two different circuits. One is the
AGC circuitry, discussed in paragraph 3.3.3and
the other is the product detector transistor Q6.
Gate G1 of dual gate field effect transistor Q6
receives the 8.8 MHz sideband signal from inte-
grated circuit IC1 and gate G2 receives an 8.8
MHz carrier frequency via AGC Detector board
input pin 487 and BFO board output pin 215. The
detected output of transistor Q6 is coupled to
AGC Detector board input pin 485. The level of
the audio signal is within an approximate range of
50 to 150 millivolts, RMS and is applied to the
front panel "AF-GAIN" potentiometer R14.

The audio signal from the wiper of potentiometer
R14 is routed to Audio board input pin 308 and is
coupled to the gate of field effect transistor Q9.
The amplified output from transistor Q9 is pass-
ed through the normally enabled field effect tran-
sistor Q18, functioning as an audio gate (Q18 is
inhibited in the transmit mode) and is amplified
by field effect transistor Q19. The output of tran-
sistor Q19 is connected to Audio board output pin
313.
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Figure 3-15.

The signal from the Audio board is connected to
Power Supply board input pin 125 and is then ap-
plied to integrated circuit IC1 functioning as a
linear audio amplifier. The audio output of inte-
grated circuit IC1 is connected to Power Supply
board output pin 130 and then routed to the pri-
mary of audio output transformer T2, located on
the inside rear panel. The secondary of trans-
former T2 is connected to the front panel
"PHONES" connector J1 and the rear panel
"SPKR'" connector J3. Connectors J1 and J3 are
interwired so that the speaker output is inter-
rupted whenever the headphones are connected.
Transformer T2 also provides a 600-ohm output
to "POWER" connector J6 pins 4 and 5.

3.3.2 Noise Blanker

The noise blanker circuit is utilized by the CX7
to inhibit the received signal from passing through
the 8.8 MHz IF stage during the presence of
strong RF noise pulses. The operation of the cir-
cuit can be manually adjusted by the front panel
"NOISE BLANKER' control, A simplified diagram
of the noise blanker circuit is shown in Fig-
ure 3-15,

The noise blanker. circuit is located on the IF
board. The 8.8 MHz IF output of bandpass filter
FL3 is connected to the gate of field effect tran-
sistors Q9 and Q11. The IF signal is amplified
by transistor Q11 and is then applied to the pri-
mary of transformer T7. The noise blanker gate

+i5
T7 CRS
CRIO
— FL3
+I5

> 505 b

BLANKER

=15

Noise Blanker Simplified Schematic Diagram

is comprised of transformers T5 and *T7, and
diodes CR9 and CR10. When the "NOISE BLANK-
ER" potentiometer R5 on the CX7 front panel is
in the "OFF" position, or when no RF noise
pulses are present, the Darlington connected
transistor detectors Q12 and Q13 are nonconduc-
ting. This permits diodes CR9 and CR10 in the
noise blanker gate to be forward biased and pass
the IF signal. Field effect transistor Q9, inte-
grated circuits IC1 and IC2 along with the Darl-
ington transistor pair Q12 and Q13 comprise an
8.8 MHz noise amplifier. The gain of integrated
circuits IC1 and IC2 is controlled by potentiome-
ter R5. When noise pulses are present, they are
amplified to an amount sufficient enough to for-
ward bias the base of Darlington connected tran-
sistors which, in turn, provides a negative
potential that reverse biases diodes CR9 and
CR10. Whenever these diodes are reverse biased,
the 8.8 MHz IF signal is effectively blocked by
the noise blanker gate for the duration of the RF
noise pulse,

3.3.3 Automatic Gain Control

The automatic gain control (AGC) is employed by
the CX7 to maintaina constant receive signallevel
passing through the Front End andIF boards. The
AGC circuitry can be completely disabled by
switching the front panel "AGC" control to the
"OFF" position. A simplified diagram of the
AGC circuit and the circuitry it controls is shown
in Figure 3-16.
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The AGC circuit is located on the AGC Detector
board. Its controlling effects can be overridden
by setting of the front panel "RF GAIN" potenti-
ometer R14. The AGC circuit provides two pri-
mary outputs with an increasing RF input signal
level. First, the AGC voltage to the Front End
board should be increasing in negative direction.
Second, the AGC voltage to the IF board should
be increasing in positive direction.

With the front panel "AGC'" switch S6 set to the
"OFF" position, the front panel "RF GAIN" po-
tentiometer R14 still can control the gain in the
Front End and IF boards. A positive potential
from the wiper of potentiometer R14 is routed
through rear panel connector J5 (accessory
connector) pins 11 and 12 to the AGC Detector
board input pin 476 and then to the base of tran-
sistor Q5 as bias. The amount of positive poten-
tial selected by the wiper of potentiometer R14
determines the conduction rate of transistor Q5.
Resistors R17 and R26 form a voltage divider
operating from the emitter current of transistor
Q5. Consequently, the emitter current is re-
sponsible for developing the potential to forward
bias the base of transistor Q14 and the control
bias for integrated circuits IC3 and IC4 toreduce
the gain in the RF signal path stages. The con-
duction of transistor Q14 provides a negative po-
tential that is routed tn» AGC Detector board output
pin 509 and Front End board input pins 58 and 66.
The negative potential is utilized to decrease the
gain of dual gate field effect transistors Q1 and
Q3 on the Front End board. When the potential
reaches -0.5 VDC, the transistors are cut off.
This AGC voltage is also routed to the rear
panel connector J5 pin 10 for auxiliary equipment
use.

The positive voltage potential that is present at
the junction of resistors R17 and R26 is routed
to AGC Detector board output pin 478 and IF
board input pin 462. The positive potential pro-
vides control bias for integrated circuit IC3 pinl
and IC4 pin 1. The voltage must be more positive
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Figure 3-17. "SLOW'" AGC Voltage Curve

than -3.9 VDC in order to take precedence over
the negative voltage developed by Zener diode
CR12. If the potential being applied to IF board
input pin 462 becomes more positive, the signal
output of the integrated circuits decreases. When
the potential reaches +3.0 VDC, the integratéd
circuits are cut off.

The AGC circuit is comprised of transistors Q3,
Q4, Q11, Q12, and Q13. When the front panel
"AGC" switch is positioned to either "FAST" or
"SLOW' and the setting of the "RF GAIN" control
is not forward biasing the base of transistor Q5,
the emitter current of transistor Q4 must estab-
lish the voltage potential at the junction of resis-
tors R17 and R26. Under a no RF signal input
condition, transistors Q2 through Q4 arereverse
biased permitting the RF signal path stages to
operate at maximum gain. With an RF signal
present, the same processed receive signal being
applied to the input of the product detector is also
applied to the input of the AGC amplifier transis-
tor Ql. Transistor Q2 functions as an AGC de-
tector. When the amplified output of transistor
Q1 is sufficient enough to forward bias the base
of transistor Q2, it conducts, causing transistors
Q3 and Q11 to also be forward biased, Capaci-
tors C11 and C12 are permitted to charge at this
time which in turn provides forward bias for the
base of transistor Q4. The emitter current of
transistor Q4 is routed through voltage divider
resistors R17 and R26. Consequently, the emit-
ter current is responsible for developing the
potential to forward bias the Darlington con-
nected transistors Q12 and Q13. However, the
emitter of transistor Q13 is being reverse biased
by the conduction of transistor Q11. When the
received signal decreases sufficiently to permit
the base of transistor Q2 to become reverse
biased, transistors Q2 and Q11 immediately
switch to an "OFF" condition. During this pro-
cess, transistor Q14 conduction decreases slow-
ly while capacitors C11 and C12 discharge, but
then rapidly due to the action of transistors Q12
and Q13 aiding the discharge by momentarily
switching to an "ON" condition,
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Figure 3-18, "FAST'" AGC Voltage Curve
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With the "AGC" switch S6 in the "SLOW" posi-
tion, the resultant AGC voltage curve, as meas-
ured at the AGC Detector board output pin 478,
is shown in Figure 3-17. With the ""AGC" switch
S6 in the "FAST" position, resistor R22 in-
creases the discharge time of capacitor C12 as
shown in Figure 3-18.

Transistor Q7 functions as a meter amplifier
and inverts the AGC voltage producing an output
that is relative to the received signal strength.

3.3.4 Receiver Enabling

Receiver enabling is defined as satisfying the
prerequisit conditions that must be present in
order for the RF signal to be processed through
the receive circuitry. If any external source is
not supplying a ground to key the transmit cir-
cuitry and the front panel "PTT" switch is de-
- pressed, the CX7 is automatically in the receive
mode. The command signals for receive enabling
are generated by the same circuits previously
explained in paragraph 3.2.4. However, the in-
put and output state of the applicable transistors
are just the opposite for a receive condition.

The CX7 utilizes ANTI-VOX circuitry to ensure
that a receive condition is maintained and not
changed by speaker noise. A simplified diagram
of the ANTI-VOX circuitry is included in the
VOX keying diagram shown in Figure 3-8,

The rear panel "ANTI-TRIP'" potentiometer R11
is connected across the audio output transformer
T2 terminals 1 and 2. Any audio that is present
at the speaker is routed from the wiper of R11 to
Audio board input pin 320 and coupled to the base
of transistor Q10. The amplified output of tran-
sistor Q10 is coupled to the base of emitter fol-
lower transistor Q11 which has its output direct-
coupled to the base of transistor Q12. If the
ANTI-VOX audio signal is strong enough, it
causes transistor Q12 to switch to an"OFF" con-
dition which, in turn, causes the following tran-
sistors to switch to the indicated state:

Transistor Output State
Q13 OFF
Q14 OFF
Q15 ON
Q16 ON
Q17 OFF

As shown in Figure 3-8, both "VOX" and "ANTI-
VOX'" signals are applied to the base of switching
transistor Q12. The input levels of each signal
is adjustable; consequently, the strongest signal
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will take precedence in determining the resultant
base bias of transistor Q12. Under normal oper-
ation, the "VOX" signal is usually adjusted to
have the larger signal.

3.4 FREQUENCY MIXING NETWORK

This network consists of various oscillators lo-
cated on the BFO board, two separate PTO mod=-
ules (VFO), and mixer stages located on the IF
board. VFO and BFO signals are processed on
the IF board. Front panel controls influencing
this network operation include the VFO-A, VFO-
B, TRANSMIT-A/T.O., TRANSMIT-A, TRANS-
MIT-B, SPOT, IF SHIFT, TRANSMITTER OFF-
SET, RECEIVE CHANNEL SELECTOR, RECEIVE
CHANNEL BALANCE, CALIBRATOR, and MODE.

The objective of this mixing network inthe trans-
mit mode is to provide a frequency that is uti-
lized for translating the 8.8 MHz SSB to the 39
to 40 MHz transmit IF. The Front End board
provides conversion to the actual transmit fre-
quency. While in the receive mode, the objective
of this mixer network is to provide a frequency
utilized for translating the 39 to 40 MHz receive
IF to the 8.8 MHz receive IF and also provides
such features as IF Shift, Calibration, and upper
and lower sideband functions. In both sideband
modes, the VFO provides the means for band-
spread tuning.

The basic concept of this frequency mixing net-
work employed by the CX7 is shown in Figure
3-19. The 34.2 MHz source is variable to a
slight degree but for preliminary explanation
purposes, it is shown as being fixed. The 34.2
MHz frequency is mixed with the VFO oscillator
that is tunable throughout the range of 3.1 and
4,1 MHz. The resultant difference output fre-
quency of this mixer is dependent uponthe setting
of the tunable oscillator and will be in the range
of 30.1 and 31.1 MHz. The frequency is mixed
with the transmit 8.8 MHz SSB input by transis-
tor Q8 to produce the sum frequency in the range
of 39 to 40 MHz. As previously discussed in the
transmit signal path explanation, the 39 to 40
MHz IF is further converted by a mixer on the
Front End board to the actual transmit output
frequency. Bandspread tuning is accomplished
solely by tuning the 3.1 to 4.1 MHz VFO oscil-
lator.

In the basic frequency concept explanation, only
one 34.2 MHz source and one tunable source
feeding a common mixer was utilized, The actu-
al CX7 circuitry employs the use of two 34.2
MHz sources, two tunable sources feeding three
separate mixers in order to facilitate dual re-
ceive and transmit offset functions. The following
paragraphs cover the operation of the PTO, in-
dividual oscillators on the BFO board and their
interconnections with the mixers.
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Figure 3-19. Simplified Frequency Mixing Network Block Diagram

3.4.1 Permeability Tuned Oscillators

The 3.1 to 4.1 MHz tunable source utilized by
the CX7 is the permeability tuned oscillator
(PTO). Figure 3-20 is a simplified block dia-
gram of the PTO. Field effect transistor Q1 and
its associated circuitry function as a Colpitts
oscillator. The tuned circuit output is rectified
by diode CR1 and is used to provide gate bias
for transistor Q1. The inductance of inductor L1
is changed by tuning the applicable front panel
"VFO-A" or "VFO-B" control. The output of
transistor Q1 is routed through buffer transistor
Q2 and emitter follower transistor Q3 to PTO
board output pin 7. The PTO is enabled or in-
hibited by switching the gate bias supply of tran-
sistor Q1 along with the collector supply of
transistors Q2 and Q3. A ground applied to PTO
board input pin 4 enables the PTO. A zero or
~-15 VDC potential applied to pin 4 is utilized to
inhibit the operation of the PTO. In PTO A, var-
actor CR2 is permanently reverse biased by -15
VDC being applied to PTO A board input pin 1,
therefore its capacitance does not influence the
tuned circuit frequency. In the "FSK' mode, the
negative potential being applied to PTO B input 1
can be reduced by the front panel "FSK SHIFT"
potentiometer R1. This causes the capacitance
change of varactor CR2 to change the tuned cir-
cuit frequency up to one kHz,

3.4.2 Normal 34.2 MHz Source

The 34.2 MHz source is also variable permitting
the following functions to be accomplished: IF
shift, upper andlower sidebandfrequency genera-
tion, and calibration. A simplified diagram of the
34.2 MHz source is shown in Figure 3-21. The

34.2 MHz is obtained by mixing 8.8 MHz and 43.1
MHz and using the resultant difference. The cir-
cuitry is located on the BFO board. The IF shift
and upper and lower sideband selectionisaccom-
plished by changing the characteristics of the 8.8
MHz oscillator. Inthe AM, FSK, CW or USB mode,
the "MODE" switch S8B routes -15 VDC to BFO
board input pin 216 and it is then applied to diodes
CR4 and CR5. The negative potential forward bi-
ases diode CR5 and reverse biases diode CR4
permitting the 8.8165 MHz crystal Y2 to de-
termine the basic frequency of the oscillator
integrated circuit IC1. If the "MODE" switchS8B
was in the "LSB'" position, a positive potential
would be applied to forward bias diode CR4 and
reverse bias CRL permitting the 8.8135 MHz
crystal Y1 to determine the basic frequency of
the oscillator integrated circuit IC1. Inthetrans=-
mit mode transistor Q1 is "ON'" and transistor
Q2 is "OFF" because T/R commands are applied
to their base junctions, therefore the front panel
"IF SHIFT" control setting has no effect upon the
varactor CR1. In the receive mode, transistor
Q1 is "OFF" and transistor Q2 is '""ON." (A +0.3
VDC potential is routed from Audio board output
pin 326, through the deenergized ""SPOT¥ switch
S2E contacts 16 and 17 to BFO board input pin 219
and then to the base of transistor Q. A -13.5
VDC potential is also routed from Audio board
output pin 327, through the deenergized "SPOT"
switch S2E contacts 1 and 2 to BFO board input
pin 221 and then to the base of transistor Q2.)
The front panel "IF SHIFT'" potentiometer R6 is
connected to the BFO board via input pins 217,
218, and 222. In the receive mode the biasing of
transistors Q1 and Q2 provide a negative poten-
tial that is routed from the wiper of "IF SHIFT"
potentiometer R6 and is then applied to varactor
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CR1. The setting of potentiometer R6 determines
the bias of varactor CR1 causing its capacitance
change to shift the 8.8 MHz oscillator frequency
by a specific amount in the range of +1.6 kHz
from the selected sideband frequency. This per-
mits an unwanted receive frequency to be shifted
outside of the bandpass of the IF board filters.
The 8.8 MHz oscillator provides three different
outputs. One output is coupled to buffer amplifier
transistor Q3. The output of transistor Q3 is
coupled to emitter follower transistor Q4 and its
output is routed to the BFO board output pin 212
and then to the AGC Detector board inputpin 495.
This 8.8 MHz frequency is utilized by the AGC
Detector board balanced modulator and single
sideband gate circuitry. The second output of the
8.8 MHz oscillator is routed directly to the AGC
Detector board product detector circuit via BFO
board output pin 215 and AGC Detector board in-
put pin 487. The third output of the 8.8 MHz os-
cillator is coupled to integrated circuit mixer IC2.

The 43.1 MHz oscillator is comprised of transis-
tor Q5, 43.1 MHz crystal Y3, and varactor diode
CR2. This circuitry is also located on the BFO
board. A negative potential from the wiper of the
front panel "CALIBRATOR" potentiometer R2 is
routed to diode CR2 via BFO board input pin 202.
The setting of potentiometer R2 determines the
bias of diode CR2 causing its capacitance change
to shift the overall 43.1 MHz oscillator frequen-
¢y by a specific amount in the range of +1.5 kHz.
This permits errors in the Front End boardlocal
oscillator crystals to be corrected.

3.4.3 Offset 34.2 MHz Oscillator

The offset 34. 2 MHz oscillator is only utilized in
the transmit mode. It has a wider variable range
than the 34.2 MHz source previously discussed.
A simplified diagram of the offset 34.2 MHz os-
cillator is shown in Figure 3-22. The oscillator
frequency is determined by the 11.4278 MHz cry-
stal Y4 and the setting of the front panel "TRANS-
MITTER OFFSET" potentiometer R8. Integrated
circuit IC3 functions as an oscillator. The output
tuned circuit celects the third harmonic of 34.2
MHz. The entire circuit functions as an oscilla-
tor and tripler; consequently, the forward bias
of varactor diode CR3 can change the output fre-
quency by as much as +3 kHz. The 34.2 kHz fre-
quency is routed to BFO board output pin 207 and
then to IF board input pin 405.

3.4.4 VFO Mixers

The VFO associated mixers are dual gate field
effect transistors located on the IF board. A
simplified diagram of these mixers is shown in
Figure 3-23. Transistors Q4 and Q5 function as
spotting mixers providing an audio output fre-
quency that is the resultant difference between
the two RF inputs. Transistors Q2, Q3, and Q6

also operate as difference mixers providing a
30.1 to 31.1 MHz output and independently func-
tion identically as the 30.1 to 31.1 MHz mixer
discussed in the basic CX7 VFO concept. Tran-
sistors Q1 and Q7 function as buffer amplifiers.
The transmit mixer transistor Q8 and the re-
ceive mixer transistor Q10 are also the same
transistors that were discussed in the basic VFO
concept. During the dual receive mode, transis-
tors Q3 and Q6 are the only mixers that are uti-
lized at the same time and in all other modes,
transistors Q2 through Q6 are only used one at a
time for their specific function, The mixer
transistors are enabled and inhibited by switch-
ing the potentials applied to the gate G2 lead re-
sistor. A zero VDC or ground potential enables
the mixer and a -15 VDC potential inhibits the
mixer. The commands are routed through the
"TRANSMIT VFO-A", "TRANSMIT VFO-B",
"TRANSMIT VFO-A/T.O.", "SPOT", and "RE-
CEIVE CHANNEL" switches.

Figure 3-24 shows how the mixers and oscilla-
tors are interconnected through the network of
switches. Table 3-1 is provided for a quick ref-
erence to determine what stages are being ena-
bled and inhibited for various switch positions.
Mixer transistor Q5 is enabled only when the
"SPOT" switch is depressed and provides an
audio output when the difference between the two
PTO output frequencies is in the audio range.
Mixer transistor Q4 is only enabled when the
"SPOT" switch is depressed and the "TRANSMIT
VFO-A/T.O." switch is energized. Transistor
Q4 provides an audio output when the difference
between the two 34.2 MHz frequencies is in the
audio range. The output of transistors Q5 and
Q4 is routed to IF board output pin 413 and then
to the front panel "SPOT LEVEL'" potentiometer
R3. The signal from the wiper of potentiometer
R3 is routed to Audio board input pin 310 and
then coupled into the audio amplifier circuitry.
Mixer transistor Q2 only functions in the trans-
mit mode and receives an RF input fromthe 34.2
MHz offset oscillator and PTC A. Transistor Q2
is only enabled by a T/R command during a
transmit condition when the "'TRANSMIT VFO-A/
T.0." switch is energized. Mixer transistor Q3
receives RF inputs from the normal 34.2 MHz
source and PTO A.

When the front panel "RECEIVE CHANNEL"
switch S5B is set to the "DUAL" position and the
front panel receive balance potentiometer R7 is
centered in its range, mixer transistors Q3 and
Q6 are both enabled. This biasing condition per-
mits the CX7 to process the demodulation of two
separate signals. The 34.2 MHz frequency signal
level being applied to transistors Q3 and Q6 re-
mains the same. The transistor itself is cut off
by the application of proper DC logic to gate 2.
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SWITCH STATUS

COMMAND RECEIVED

TRANSMIT—-VFO

ITEM gggg&i OFFSET B B A A A/B  |34.2MHz
NO. (S5) A B A/T.0. | spoT MIXER MIXER PTO MIXER PTO MIXER | MIXER

(s2C) | (s24) (S2B) (S2E) (Q2) (Q8) (PIN 4) (Q3) (PIN 4) (Q5) (Q4)

1 A ouT ouT ouT OouT -15V -15V -15V R/T GRD -15V -15V
2 A IN ouT ouT ouT -15V -15V -15V GRD GRD -15vV -15V
3 A ouT IN OouT OouUT -15V T/R T/R R/T R/T -15V -15V
4 A ouT OouT IN ouT T/R -15V -15V R/T GRD -15V -15V
5 A ouT ouT ouT IN -15V -15V GRD R/T GRD GRD -15V
6 A IN ouT ouT IN -15vV -15V GRD GRD GRD GRD -15V
7 A OouT IN ouT IN -15V T/R GRD R/T GRD GRD -15V
8 A ouT ouT IN IN T/R -15V GRD R/T GPD -15V GRD
9 DUAL ouT OuT ouT OuUT -15V R/T R/T R/T GRD -15V -15V
10 DUAL IN OUT ouT OUT -15V R/T R/T R/T R/T -15V -15V
11 DUAL ouT IN ouT ouT -15V GRD GRD R/T R/T -15vV -15V
12 DUAL ouT ouT IN ouT T/R R/T R/T R/T GRD -15V -15V
13 DUAL ouT ouT ouT IN -15V R/T GRD R/T GRD GRD -15V
14 DUAL IN ouT ouT IN -15V R/T GRD GRD GRD GRD -15V
15 DUAL ouT IN oUT IN -15V GRD GRD R/T GRD GRD -15V
16 DUAL ouT ouT IN IN T/R R/T GRD R/T GRD -15vV GRD
17 B ouT ouT OUT OuUT -15V R/T R/T -15V T/R -15V -15v
18 B IN ouUT ouT ouT -15V R/T R/T T/R T/R -15V -15V
19 B ouT IN ouT ouT -15V GRD GRD -15V -15V -15V -15V
20 B ouT ouUT IN ouT T/R R/T R/T -15V T/R -15V -15V
21 B ouT ouT ouT IN -15V R/T GRD -15V GRD GRD -15V
22 B IN ouT ouT IN -15V T/R GRD T/R GRD GRD -15V
23 B ouT IN ouUT IN -15V GRD GRD -15V GRD GRD -15v
24 B ouT ouT IN IN T/R R/T GRD -15V GRD -15V GRD

R/T = +0.3 VDC in RECEIVE and -13.5 VDC in TRANSMIT

T/R = +0.3 VDC in TRANSMIT and -13.5 VDC in RECEIVE

Table 3-1.

VFO Biasing
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Figure 3-25. 100 kHz Oscillator Simplified Schematic Diagram

3.4.5 Actual Frequency Conversion

The previous paragraphs used approximate fre-
quencies for explanation purposes. The exact
oscillator and mixing frequencies to produce a
USB transmit frequency of 7.2500 MHz is as
follows:

43,1000 calibrator oscillator
- 8.8165 USB crystal oscillator

34,2835 IF board mixer IC output
- 3.3500 PTO module output

30.9335 IF board 30.1 to 31.1 mixer output
+ 8.8165 USB crystal oscillator

39.7500 IF board 39 to 40 mixer output

47.0000 Front End board local oscillator

-39.7500 IF board 39 to 40 mixer output

7.2500 Front End board mixer IC1 output
(final transmit frequency in MHz)

3.5 100 kHz OSCILLATOR

The 100 kHz oscillator is located on the AGC De-
tector board. It is a continuous running master
clock source for the frequency counter circuits.
It also provides a 100 kHz frequency marker for
receiver calibration purposes. A simplifiedblock
and signal path diagram for the 100 kHz oscilla-
tor is shown in Figure 3-25,

The 100 kHz oscillator is comprised of field ef-
fect transistor Q9 and 100 kHz crystal Y1. Ca-
pacitor C30 is adjusted to compensate for circuit
tolerances permitting the oscillator frequency to
be set to exactly 100,008 Hz., This isachieved by
zero beating the 150th harmonic against WWV at
15 MHz. The output of transistor Q9 is routed
through buffer amplifier transistor Q10 to AGC
Detector board output pins 475 and 473. The RF
signal level at each output pin is approximately
4 to 7 VPP, The 100 kHz signal from AGC De-
tector board output pin 475 is routed through the

energized front panel "PULL TO CALIBRATE"
switch S4 contacts 1 and 2 to the Front End board
input pin 74. The 100 kHz signal is then shaped by
the squaring amplifier comprised of diode CR9
and transistor Q8 in order to improve the har=-
monic output at 30 MHz. The output of transistor
Q8 is applied to the receiver front end circuit.

The 100 kHz signal from AGC Detector board out-
put pin 473 is routed to the Counter board input
pin 358, and then routed through emitter follower
transistor Q1 and level converter transistor Q2
to the input of the frequency divider circuits.

3.6 COUNTER

The basic concept of the frequency counter circuit
employed by the Model CX7 is shown in Figure
3-26. To obtain a "RESET" and "READ" com-
mand signal, the master clock input signal isre-
duced in frequency by the clock divider chain.
The "RESET" commahd signal instructs the RF
counter chain when to start and when to stop
processing the RF input countdown. The "READ"
command signal instructs the input count gate
when to pass and not to pass the RF input to the
RF counter chain. The "READ" command also
causes the read gate to turn-on or to turn-off the
Nixie display tubes. The code converter circuit
transposes the logic output of the RF counter
chain into driving voltages that cause the appro-
priate numeral of each Nixie tube to illuminate.

The operating sequence of events for the fre-
quency counter circuit is as follows:

a. The momentary reset pulse clears the RF
counter chain outputs (causes the output states to
return to the starting count of zero.)

b. The read command turns off the Nixie tubes
for the duration of the read-inperiodandalso en-
ables the input count gate to pass the RF input to
the RF counter.
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c¢. The RF counter chain processes the RF in-
put frequency countdown.

d. After a specific period of time, the read
command switches to the read-out potential. The
operation of the input count gate is inhibited.
With no more inputs being applied to the RF
counter chain, the last count produced by each
divider circuit (in the’ RF counter chain) is re-
tained. Their output states are, in-effect, a
form of data storage.

e. When the read command switched to the
read-out potential it also caused the read gate to
turn-on the Nixie tubes. The converted output
states of the RF counter chain is displayed for
the duration of the read-out potential.

f. The reset pulse reoccurs causing a re-
cycling of the events discussed in paragraph 3.6
a. through e.

CLOCK
S il DIVIDER READ
CHAIN
RESET
GATE
R.E COUNTER
CHAIN R.F. INPUT
INPUT
COUNT
GATE
CODE
CONVERTOR
NIXIE TUBES
READ
GATE

Figure 3-26. Simplified RF Counter Block Diagram
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Switch Position PTO P'ggu'flgedBe
"B" "SPOT" RCV CHAN Switching
(s2A) (S2E) (S5) Potential In RCV In XMIT
OouUT ouT A GRD A A
ouT ouT B *T /R B A
ouT ouT DUAL GRD A A
IN ouT A GRD A B
IN OUT B *T/R B B
IN OuUT DUAL GRD A B
OUT IN N/A GRD A A
IN IN N/A -15V B B
*T/R = +0.3 VDC in Receive
-13.5 VDC in Transmit
Table 3-2. PTO Switching Potential
Voltage
AT TR arell TToNT Count

Pin 12 Pin 9 Pin 8 Pin 11 Equivalent

0 VDC 0 VDC 0 VDC 0 VDC 0

+5 VDC 0 VDC 0 VDC 0 VDC 1

0 VDC +5 VDC 0 VDC 0 VDC 2

+5 VDC +5 VDC 0 VDC 0 VDC 3

0 VDC 0 VDC +5 VDC 0 VDC 4

+5 VDC 0 VDC +5 VDC 0 VDC 5

0 VDC +5 VDC +5 VDC 0 VDC 6

+5 VDC +5 VDC +5 VDC 0 VDC 7

0 VDC 0 VDC 0 VDC +5 VDC 8

+5 VDC 0 VDC 0 VDC +5 VDC 9

Table 3-3. BCD Count
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Figure 3-28. RF Counter Timing Block Diagram
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The previous sequence of events occurs at a rate
faster than the human eye can follow. Only the
frequency display of the Nixie tubes is perceived.

A logic diagram of the actual Model CX7 fre-
quency counter circuit is shown in Figure 3-27,
The timing diagram shown in Figure 3-28 de-
picts the sequence of output events of the inte-
grated circuits from which the reset, read-in,
and read-out commands are derived.

The frequency from the 100 kHz standard on the
AGC Detector board is routed through buffer
transistor Q1 and driver transistor Q2. Tran-
sistor Q2 converts the transistor signal voltage
level to integrated circuit voltage level. Inte-
grated circuit IC1 divides the 100 kHz by a fac-
tor of ten. Integrated circuits IC2 and IC3 also
function as divided by ten circuits producing
outputs of 1 kHz and 100 Hz respectively, Inte-
grated circuit IC4 divides the 100 kHz by a factor
of two. The Q output of integrated circuit IC4 pin
13 provides the "READ" command signal to in-
tegrated circuit IC5 pin 9 andtransistor Q6. The
"READ" command consists of two potentials,
which are, +3 to +5 VDC and a ground. The +3 to
+5 VDC potential is referred to as the "READ-
IN" command and the ground potential is refer-
red to as the "READ-OUT" potential. When the
read-in potential is applied to input count gate
integrated circuit IC5 pin 9, any RF inputs that
are applied to IC5 pin 10 will be inverted by IC5
and applied to integrated circuit IC6 pin 14. The
read-in potential also forward biases transistor
Q6, causing it to supply a ground that is used to
lower the anode voltage of the Nixie tubes below
the firing potential. Consequently, the Nixie tubes
do not illuminate during the read-in potential.
When the read-in potential switches to the read-
out potential, the ground applied to integrated
circuit IC5 pin 9 drives the output at IC5 pin 8 to
a constant +5 VDC for the duration of the read-out
potential (regardless of the potential of the RF
input being applied to IC5 pin 10). During the
read-out potential, transistor Q6 is reverse
biased which permits the normal B+ potential to
be applied to the Nixie tube anodes. Integrated
circuit IC5 pin 3 is AC coupled to IC5 pins 4 and
9 permitting the two NAND gates to be utilized
as a self-completing trigger circuit. The func-
tion of the trigger circuit is to provide a pulse
that assists in ensuring the constant width of the
reset pulse. The trigger pulse is a +3 to +5 VDC
pulse occurring just prior to the read-in period
and at all other times the IC5 pin 3 output is at
ground potential. The reset pulse is originated
when integrated circuit IC2 pin 11, IC3 pins 12
and 11 and IC4 pin 12 outputs are all within a +3
to +5 VDC potential which in turn causes the out-
put of IC15 pin 8 to switch to a ground potential.
The ground potential is inverted by integrated

circuit IC5 to produce the actual reset pulse and
is routed from IC5 pin 11 to each divide-by-ten
circuit in the RF counter chain. The noninverted
(ground) potential is used to clear the overrange
divide-by-two flip-flop integrated circuit I1C4.

The RF output from pin 3 of each PTO module is
routed directly to the Counter board. PTO A is
connected to Counter board input pin 354 and PTO
B is connected to Counter board input pin 352.
FEach PTO RF output is applied to linear ampli-
fier integrated circuit IC14 through the applica-
ble steering diode CR5 or CR6. The diodes are
biased so that only one PTO frequency can be
applied to IC14 at any one time. The diode bias-
ing a dependent upon the setting of the "TRANS-
MIT VFO-B" switch S2A, "SPOT" switch S2E
and sometimes the "RECEIVE CHANNEL'" switch
S5A and S5B. The diode biasing (PTO switching
potential) is either a ground, 0 VDC or -15 VDC.
Table 3-2 lists which PTO switching potential is
present for the different combinations of switch
positions.

The PTO signal is amplified by integrated cir-
cuit IC14 and then applied to the base of wave-
shaper transistor Q4. The output of transistor
Q4 is applied to integrated circuit IC5 input pin
10. The signal is permitted to pass through in-
tegrated circuit IC5 to integrated circuit IC6 in-
put pin 14 whenever the positive read-in command
is applied to integrated circuit IC5 input pin 9.

Each integrated circuit (IC6 through IC9) function
as a divide-by-ten countdown divider. They func-
tion identically as the 50 Hz countdown chain ex~
cept more of the outputs are used. For example,
integrated circuit IC6 not only provides a divide-
by-ten output to integrated circuit IC6 but also
four outputs to integrated circuit IC10. The four
outputs comprise what is referred to as a binary
coded decimal (BCD) output. The voltage poten-
tial of the four outputs is a combination of zero
or +5 VDC levels that form a code representative
of the count (0 through 9) taking place in integrat-
ed circuit IC6 at any specific time. The actual
voltage code and count equivalent is listed in
table 3-3.

Integrated circuits IC10 through IC13 each per-
form an identical function. They are referred to
as BCD to decimal decoders and each provides
a ground to the applicable digit (0 through 9) of
the Nixie tube.

3.7 POWER SUPPLY

The DC operating voltages for the Model CX7
are generated by the power supply circuits com-
prised of the Power Supply printed circuit board
and miscellaneous electrical parts mounted onthe
CX7 chassis. A block diagram of the power sup-
ply circuit is shown in Figure 3-29.
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Figure 3-29. Power Supply Block Diagram
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Primary power in the frequency range of 50 to
400 Hertz is routed from rear panel connector
J6 pins 7 and 4, through a 5-ampere slo-blow
fuse F1, thermistor RT1 and the energized "AC"
switch to the primary windings of transformer
T1. Strapping options for 120 or 240 VAC pri-
mary input voltage are provided at Power Supply
printed circuit board input pins 163, 164, 165,
and 166, The two T1 primary windings 1 to 2 and
3 to 4 are connected in parallel for 120 VAC op-
eration or are connected in series for 240 VAC
operation,

1500 VDC Supply

The secondary windings 5 to 6 and 7 to 8 of
transformer T1 are connected in series to pro-
vide a 1150 VAC input for the bridge rectifier
comprised of diodes CR1 through CR4. The rec-
tified output is filtered by capacitors C4, C5,
C7, and C8. The output of the +1500 VDC supply
is utilized by the plate of the power amplifier
tube. The return lead of the supply is isolated
from ground by resistors R1 and R40 to facili-
tate current sensing for the "PLATE" meter
function.

+300 VDC Supply

The secondary winding 9 to 10 of transformer T1
provides a 230 VAC input for the bridge rectifier
comprised of diodes CR5 through CR8. The rec-
tified output is filtered by capacitor C3. The +300
VDC output is utilized by the screen of the power
amplifier tube and the plate of the Counter board
Nixie tubes. The return lead of the supply is iso-
lated from ground by resistor R6 to facilitate
current sensing for the "SCREEN'" meter func-
tion.

-60 VDC Supply

The secondary winding 17 to 18 of transformer
T1 provides a 30 VAC input tothe voltage doubler
comprised of capacitors Cl1 and C2 and diodes

CR9 and CR10. The -60 VDC output of the volt-
age doubler is utilized by the control grid of the
power amplifier tube.

-15, -15, and -5 VDC Supply

A simplified schematic of the +15, <15 and +5
VDC supply is shown in Figure 3-30. The sec-
ondary windings 15 to 16 and 17 to 18 of trans-
former T1 each provide 30 VAC to the bridge
rectifier comprised of diodes CR12 through CR15.
The positive output of the bridge is filtered by
capacitor C9 and routed to the +5 and +15 VDC
series regulators. The negative output of the
bridge is routed to the -15 VDC series regulator.
The circuit configuration permits referencing
all of series regulators to the -15 VDC supply.
The output of -15 VDC supply is adjusted by the
setting of variable resistor R16. Each series
regulator operates in the same manner: Two
transistors are connected in a Darlington config~
uration, for added current-carrying capacity,
feeding back regulation information to a control
driver transistor.

+34 and +24 VDC Supply

A simplified schematic of the +34 and +24 VDC
supply is shown in Figure 3-31. The secondary
winding 11 to 12 and 13 to 14 of transformer T1
each provide 37 VAC to the full wave rectifier
comprised of diodes CR16 and CR17. The output
of the full wave rectifier is filtered by capacitor
C2 and routed to the +34 VDC series regulator.
The +34 VDC regulator operates in a similar
manner as the series regulator previously de-
scribed, with the exception of transistor Q12. The
+34 VDC regulated output at the emitter of tran-
sistor Q4 is routed through one ohm resistor R41
to the +34 VDC distribution point. If the +34 VDC
regulated output shorts to ground, transistor Q12
becomes forward biased which in turn reverse
biases transistor Q5, resulting in interruption of
the +34 VDC output.

Darlington connected transistors Q10 and Q11
further regulate the +34 VDC to +24 VDC.
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SECTION IV

MAINTENANCE

4.1 INTRODUCTION

This section contains information for use in pre-
ventive or corrective maintenance, troubleshoot-
ing, component replacement and troubleshooting
aids.

4.2 PREVENTIVE MAINTENANCE
4,2.1 General

Preventive maintenance consists of cleaning,
visual inspection, lubrication, etc. Preventive
maintenance performed on a regular basis may
prevent breakdown and improve reliability. The
Model CX7 should be cleaned as often as oper-
ating conditions require. Accumulation of dirt in
the instrument can cause overheating and com-
ponent breakdown. Dirt on components acts as
an insulating blanket and prevents efficient heat
dissipation. It also provides an electrical con-

duction path.

Avoid the use of chemical cleaning
agents which might damage the plas-
tics used in this instrument. Avoid
chemicals which contain benzene,
toluene, xylene, acetone, or similar
solvents.

4.2.2 Cover Removal

Remove the seven Phillips-head screws located
on the rear of the cover. Remove the two rear
feet and the ten Phillips-head screws located on
the bottom of the cover. From the rear, push
the chassis slowly forward until the front panel
protrudes from the cover about an inch. Grasp
the front panel at the edges and carefully pull the
chassis out of the cover.

4.2.3 Cleaning

a. Exterior. Loose dust accumulated on the
outside of the Model CX7 can be removed with a
soft cloth or small paint brush. The paint brush
is particularly useful for dislodging dirt on and
around the front panel controls. Dirt which re-
mains can be removed with a soft cloth dampened

in a mild detergent and water solution. Abrasive
cleaners should not be used.

b. Interior. Dust in the interior of the trans-
ceiver should be removed occasionally due to its
electrical conductivity under high humidity con-
ditions. The best way to clean the interior is to
blow off the accumulated dust with dry, low-
velocity air. Remove any dirt whichremains with
a soft paint brush or a cloth dampened with al-
cohol of chlorothene-nu, A cotton-tipped appli-
cator is useful for cleaning in narrow spaces and
circuit boards.

The high voltage circuits, particularly parts lo-
cated in the PA Assembly, shouldreceive special
attention. Excessive dirtinthese areas may cause
high-voltage arcing and result in improper oper-
ation,

4.2.4 Lubrication

a. Switches and Potentiometers. The reli-
ability of potentiometers, rotary switches and
other moving parts can be maintained if they are
kept properly lubricated. Use a cleaning-type
lubricant on switch contacts. Lubricate switch
detents with a heavier grease. Potentiometers
which are not permanently sealed should be lu-
bricated with a lubricant which does not affect
electrical characteristics. The pot lubricant can
also be used on shaft bushings. Do not over-
lubricate.

4.2.5 Visual Inspection

The Model CX"7 should be inspected occasionally
for such defects as broken connections, damaged
circuit boards, and heat-damaged parts.

The corrective procedure for most visible de-
fects is obvious; however, particular care must
be taken if heat-damaged components are found.
Overheating usually indicates other trouble inthe
transceiver; therefore, it is important that the
cause of overheating be corrected to prevent re-
currence of the damage.
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4.3 TROUBLESHOOTING

4.3.1 General

The information in the following paragraphs is
provided to facilitate troubleshooting and should
be used in conjunction along with other sections
of this manual in locating a suspected defect.

4.3.2 Troubleshooting Techniques

This troubleshooting procedure is arranged in an
order which checks the simple possibilities be-
fore proceeding with extensive troubleshooting.
The first few checks assure proper operation
and connection. If the trouble is not located by
these checks, the remaining steps aid in locating
the defective component. Whenthe defective com-
ponent is located, it should be replaced following
the replacement procedures given under Correc-
tive Maintenance.

a. Check Switch and Control Settings. Incor-
rect settings can indicate a trouble that does not
exist. If there is any question about the correct
function or operation of any control, see the Op-
erating Instructions section of this manual,

b. Check Associated Equipment. Before pro-
ceeding with troubleshooting, check that the
equipment used with this transceiver is operating
correctly. Check that the interconnecting cables
are not defective. Also, check the power source.

c. Isolate Trouble. Investigate the extent of
the symptoms by monitoring the front panel me-
ter and "KHZ'" display while operating in differ-
ent switch and control settings in various modes.
Perform a visual check for damaged wires,
electrical and mechanical parts, and printed cir-
cuit boards. Check for loose interconnections
between printed circuit boards. First, isolate
the trouble to a chassis mounted part or to the
printed circuit board level and then to the circuit
level using the checks given in paragraph 4.5.5.
The type of pin connectors that are utilized pro-
vide a convenient means for printed circuit board
isolation. For example, a short in the Power
Supply board can be isolated by disconnecting the
pin connectors, for that voltage, at the remain-
ing boards.

d. Check Individual Parts. The following pro-
cedures describe methods of checking individual
parts. Parts which are soldered in placearebest
checked by disconnecting one end. This isolates
the measurement from the effects of surrounding
circuitry.

1. Transistors and Integrated Circuits. The
best check of operation is actual performanceun-
der operating conditions. If a part is suspected

of being defective, it can best be checked by sub-
stituting a new part or one which has been check-
ed previously. However, be sure that circuit
conditions are not such that a replacement might
also be damaged.

2. Diodes. A diode can be checked for an
open or shorted condition by measuring the re-
sistance between terminals. With an ohmmeter
scale having an internal source of between 800
millivolts and 3 volts, the resistance should be
very high in one direction and very low when the
leads are reversed.

Do not use anohmmeter scale that has
a high internal current. High currents
may damage the diode.

3. Resistors. Check the resistors with an
ohmmeter. Check the Electrical Parts List for
the tolerance of the resistors used in this in-
strument. Resistors normally do not need to be
replaced unless the measured value varies widely
from the specified value.

4. Inductors. Check for open inductors by
checking continuity with an ohmmeter. Shorted
or partially shorted inductors can usually be
found by checking the waveform response when
high-frequency signals are passed through the
circuit. Partial shorting often reduces high fre-
quency response (roll-off).

5. Capacitors. A leaky or shorted capaci-
tor can best be detected by checking resistance
with an ohmmeter on the highest scale. Do not
exceed the voltage rating of the capacitor. The
resistance reading should be high after initial
charge of the capacitor. An open capacitor can
best be detected with a capacitance meter or by
checking whether the capacitor passes AC sig-
nals.

e. Repair and Readjust the Circuit. If any
defective parts are located, follow the replace-
ment procedures given in this section. Be sure
to check the performance of any circuit that has
been repaired or that has had any electrical parts
replaced.

4.4 CORRECTIVE MAINTENANCE
4.4.1 General

Corrective maintenance consists of component
replacement and Model CX7 repair. Special tech-
nigues required to replace components are given
here.
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4.4.2 Obtaining Replacement Parts

a, Standard Parts. All electrical and mech-
anical part replacements can be obtained through
Signal/One. However, many of the standard elec-
tronic components can be obtained locally in less
time. Before purchasing or ordering replacement
parts, check the parts lists for value, tolerance,
rating, and description.

NOTE

When selecting replacement parts,
it is important to remember that the
physical size and shape of a compo-
nent may affect its performance in
the instrument, particularly at high
frequencies. All replacement parts
should be direct replacements unless
it is known that a different compo-
nent will not adversely affect per-
formance.

b. Special Parts. In addition to the standard
electronic components, some special components
are used. These components are manufactured
or selected by Signal/One to meet specific per-
formance requirements, or are manufactured for
Signal/One in accordance with our specifications.
Order all special parts directly from your local
distributor.

¢. Ordering Parts. When ordering replace-
ment parts, include the following information:

1. Model number of equipment
2. Serial number of equipment

3. Description of the part (if electrical,
include circuit number)

4, Signal/One part number.

4.4.3 Soldering Techniques

WARNING

Disconnect the Model CX7 from the
power source before soldering.

a. Printed Circuit Boards. Use ordinary 60/
40 solder and a 35-40-watt pencil type soldering
iron on the printed circuit boards. The tip of the
iron should be clean and properly tinned for best
heat transfer to the solder joint. A higher volt-
age wattage soldering iron may separate the wir-
ing from the base material.

The following techniques should be used to re-
place a component on a circuit board. Most parts
can be replaced without completely removing the
boards from the Model CX7.,

1. Grip the part lead with long-nose pliers.
Touch the soldering iron to the lead at the solder
connection. Do not lay the iron directly on the
board. When the solder begins to melt, pull the
lead gently out. If the previous methodis imprac-
ticable, utilize wicking wire to first remove the
solder. This can be accomplished by moistening
the end portion of the wicking wire with liquid
flux, placing it against the solder joint and then
heating both the wicking wire and the solder joint
simultaneously. The solder from the solder joint
will absorb into the wicking wire.

2. This should leave a clean hole in the
board. If not, the hole can be cleaned by addi-
tional wicking or reheating the solder andplacing
a sharp object such as a toothpick intothe hole to
clean it out. A vacuum-type desoldering tool can
also be used for this purpose.

3. Bend the leads of the new part to fit the
holes in the board. If the part is replaced while
the board is mounted in the Model CX7, cut the
leads so they will just protrude through the
board. Insert the leads into the holes inthe board
so the part is firmly seated against the board (or
as positioned originally). If it does not seat prop-
erly, heat the solder and gently press the part
into place.

4, Touch the iron to the connection and ap-
ply a small amount of solder to make a firm
solder joint; do not apply too much solder. To
protect heat-sensitive parts, hold the lead be-
tween the part body and the solder joint with a
pair of long nose pliers or other heat sink.

5. Clip the excess lead that protrudes
through the board.

6. Clean the area around the solder connec-
tion with a flux-remover solvent. Be careful not
to remove information printed on the board.

b. Metal Terminals. When soldering metal
terminals (e.g., switch terminals, potentiome-
ters, etc.), ordinary 60/40 solder can be used.
Use a soldering iron with a 40-to 75-watt rating
and 1/8-inch wide wedge-shaped tip.

Observe the following precautions when solder-
ing metal terminals:

1. Apply only enough heat to make the solder
flow freely.

2. Apply only enough solder to form a solid
connection., Excess solder may impair the func-
tion of the part.

3. If a wire extends beyond the solder joint,
clip off the excess.

4. Clean the flux from the solder joint with
alcohol or chlorothene-nu.
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4.4.4 Component Replacement

WARNING

Disconnect the Model CX7 from the
power source before replacing com-
ponents.

4.4.4.1 Printed Circuit Board Replacement. If
a printed circuit board is damaged beyond repair,
the entire assembly including all soldered-on
parts can be replaced. Part numbers are given
in the Parts List for the board. Most of the parts
mounted on the printed circuit boards can be re-
placed without removing the boards from the
chassis. Observe the soldering precautions given
under Soldering Techniques in this section. How-
ever, if the bottom side of the board must be
reached or if the board must be moved to gain
access to other areas, only the mounting screws
need to be removed. The interconnecting wires
on most of the boards are long enough to allow
the board to be moved out of the way or turned
without disconnecting all of the pin connectors.
Most of the connections to the circuit boards are

made with pin connections; however, special
cases exist where connections are soldered.

To unplug the single-wire pin connectors, grip
the connector with a long-nose pliers and pull.
Do not unplug the connection by pulling the wire.
The connectors should fit tightly. Reconnect them
using the reverse method. If the connectors fit
loosely, unplug and squeeze the female connector
with the pliers to slightly decrease its diameter
and then reconnect. Interconnecting wires are
identified by either color of insulation, numbered
tags or numbers marked on the insulation. The
wire identification is noted on the applicable
printed circuit board shownin Figures 4-3 through
4-15, The location of the Model CX7 printed cir-
cuit boards is shown in Figures 4-1 and 4-2.

a. Front End Board

1. Set the front panel "MHZ" band selector
switch to the '"1" position.

2. Loosen the four Allen setscrews (use a
0.050 and a 1/16 Allen wrench) in the coupling
collar shown in Figure 4-16. Pull the "MHZ"
knob, with it still attached to the shaft, directly
out of the front panel.

TEFLON
SPACER

LOOSEN

LOOSEN

Figure 4-16. Coupling Collars for Front End Board "MHZ'" Selector Switch
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3. Without unsoldering the wires, remove
the front panel "PHONES" and "MIKE" plugs so
that they will not obstruct Front End board re-
moval.

4. Unplug wire #190 from the bottom of the
Front End board. This wire may be reached
through the cut-out on the top of the Model CX7
chassis.

5. Unplug the wires from thetop of the Front
End board.

6. Remove the seven Phillips-head screws
(located on the inside corner, four outside cor-
ners, and middle back-side) and washers from
the top of the Front End board.

7. Carefully lift out the Front End board.
Note that the white teflon, notched spacer may
drop off. The spacer must be manually held on
the shaft when reinstalling the board.

8. When reinstalling board, do not omit the
ground strap connections.

PIN 7 PIN 5 PIN 4 PIN 3
WIRE™13  WIRE®I2 WIRE™I| &I2 SHLDS

WIRE ®| WIRE®S

PIN 5
WIRES"8 89

Figure 4-17.

b. PTO A or B Module

1. Loosen the two setscrews in the appli-
cable "VFO A" or "VFO B" knob (use 5/64 Allen
wrench) and remove knob.

2. Unsolder the wires from the six feedthru
terminals on the rear of the applicable PTO (see
Figure 4-17) and remove the Phillips-head screw
retaining the ground strap.

3. Remove the three Phillips-head screws
near the applicable PTO A or B shaft.

PTO B Removal: Carefully lift out PTO B. (See
caution note.)

PTO A Removal: Carefully lift out PTO A. It
may be necessary to gently pry PTO A out of the
chassis cut-out using a thin blade screwdriver.

i CAUTION 1

Use caution when lifting out the PTO
so as not to break the leaf springthat
grounds the PTO shaft.

4, To remove the PTO cover, loosen the
two Phillips-head screws located on the top and
bottom of the cover and slide off cover,

PIN 6

s oy B

PIN 2
WIRE *2

PIN |
WIRE™IO

PIN6
WIRES™4,5,
&6 SHLDS

PIN |
WIRE®|

PIN 2
WIRES®,2,3

PINT PIN 4 PIN 3
WIRE 4 WIRE®? WIRE®S

PTO Terminals
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¢. IF Board

1. Set the "MODE" selector switch to the
"CW1" position, and loosen the Allen setscrew
(use a .050 Allen wrench) in the coupling collar
shown in Figure 4-18.

2. Set the "MODE" selector switch to the
"AM" position and loosen the associated Allen
setscrew. Pull the "MODE' knob, with it still
attached to the shaft, directly out of the front
panel.

3. Unplug the wires from the top of the IF
board.

4. Unplug the interboard wires that are at-
tached to the "MODE" switch wafers and remove
the four Phillips-head screws that retain the
switch assembly to the IF board. Lift out the
switch assembly.

5. Remove the five Phillips-head screws
(located in the middle and on the four corners)
and washers from the top of the IF board,

6. Carefully slide the IF board out from
underneath "GAIN'' potentiometer.

7. When reinstalling board, do not omit the
ground strap connection.

d. Power Supply Board

WARNING

Charged capacitors may cause high
voltage to exist on some terminals
even with the Model CX7 removed
from the power source. Momentar-
ily short each Power Supply board
pin to ground using a metal screw-
driver with an insulated handle.

1. Unplug the wires from the Power Supply
board.

2. Unsolder the interboard wires attachedto
the Power Supply board terminals.

3. Remove the four Phillips-head screws
(located in each corner) and washers fromthe top
of the board.

4. Lift out the Power Supply board.

5. When reinstalling board, do not omit the
ground strap connections.

LOOSEN

Figure 4-18. Coupling Collar for IF Board "MODE" Selector Switch
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e. RF Driver Board

1. Unplug the wires from the RF Driver
board.

2. Remove the four Phillips-head screws (on
each corner) from the top of the board. If a short
Phillips screwdriver is not available remove the
Counter and Transmit Control Push-button Assemblies
to remove the Phillips screw located in that area.

3. Remove the three Phillips-head screws
and washers on the opposite side of the chassis
(located between the two PTO modules, nearest
PTO A. See Figure 4-19). Note that one of the
screws is located under the Front Endboardnear
L4. It is necessary to partially remove or lift
the Front End board to reach this screw.

4. Set the front panel "PRESELECTOR"
control to the 1" position so thatthe rotor plates
will not obstruct RF Driver board removal.

5. Carefully slide the RF Driver board out
from underneath the loading capacitor shaft.

6. Prior to reinstalling board, apply a new
layer of silicon heat-sink compound (Dow Corn-

ing #340) on the outside of the heat sink plate
located on the bottom of the RF Driver board.

WARNING

Handle silicon heat-sink compound
with care, avoid getting the com-
pound in the mouth or eyes.

7. When reinstalling the board, do not omit
the ground strap connections.

f. Counter Board

1. Remove the four Phillips-head screws
and washers located on the lip of the Counter
board cover,

2. Lift off Counter board cover.

3. Unplug the wires from the Counter board.

4, Remove the four Phillips-head screws
(located on each corner) and washers from the
top of the board.

5. Lift out the Counter board.

REMOVE

Figure 4-19. Location of Screws Retaining Bottom of RF Driver Board
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g. AGC Detector Board

1. Unplug the wires from the AGC Detec-
tor board.

2. Remove the four Phillips-head screws
(located on each corner) and washers from the
top of the board.

3. Lift out the AGC Detector board.

4. When reinstalling board, do not omit the
ground strap connections.

h. Audio Board
1. Remove the AGC Detector board.

2., Unplug the wires from the Audio board.

3. Unscrew the four standoffs that held the
AGC Detector board.

4. Lift out the Audio board.

5. When reinstalling the board, do not omit
the ground strap connection,

REMOVE
SCREW

TUBE BLOCK

i. BFOC Eoard

1. Remove the AGC Detector board and the
Audio board.

2. Remove the four Phillips-head screws
and washers located on the lip of the BFO cover.

3. Lift off BFO board cover.

4. Unplug the wires from the BFO board.

5. Remove the four Phillips-head screws
(located on each corner) and washers from the
top of the board,

6. Lift out the BFO board.

4.4.4.2 Miscellaneous Part Replacement

a. Field-Effect Transistors. Precautions
must be taken to prevent static electricity from
damaging the new part. This canbe accomplished
by temporarily shorting all the leads together
until they have been soldered to the circuitry.

b. TAB Transistors. TAB transistors which
are mounted on the rear panel or a printed cir-
cuit board ground-plane use silicon heat sink

TUBE BOX

SLOT

Figure 4-20. Power Amplifier Tube Removal
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compound (Dow Corning #340) to increase heat
transfer. Replace the heat sink compound when
replacing the transistor.

WARNING

Handle silicon heat sink compound
with care. Avoid getting the com-
pound in the mouth and eyes. Wash
hands thoroughly after use.

The TAB transistors are insulated fromthe chas-
sis or ground plane by thin mica wafers and tef-
lon washers.

WARNING

Omission of the mica wafer or tef-
lon washer during replacement will
cause the transistor to be damaged
when the Model CX7 is energized.

c. Diodes. Diodes are heat sensitive. During
replacement, use a heat sink as directed in
paragraph 4.4.3.a.4.

4.4.4.3 Power Amplifier Tube Replacement.

a. Remove the top cover from the upper PA
assembly.

WARNING

Charged capacitors may cause high
voltage to exist within the power am-
plifier assembly, even withthe Model
CXT7 removed from the power source.
Momentarily short the tube block
(see Figure 4-19) to ground using a
metal screwdriver with an insulated
handle.

b. Remove the two Phillips-head screws that
hold the tube box to the upper PA assembly.

c. Without unsoldering the interconnecting
wires that are attached to the tube box, lift the
tube box off the base of the power amplifier tube
and out of the upper power amplifier assembly.

d. Remove the Allen screw (use 9/64 Allen
wrench) in the tube bleck shown in Figure 4-20.

e. Using a large, flat-bladed screwdriver,
gently spread the tube block slot and lift out the
power amplifier tube.

NOTE

Prior to replacing the power ampli-
fier tube, apply a new layer of sili-
con heat sink compound (Dow Corning
4340) on portions of the tube that
make contact with the tube block.

WARNING

Handle silicon heat sink compound
with care, avoid getting the com-
pound with care, avoid getting the
compound in the mouth and eyes.

f. To reassemble, first plug the tube into the
socket, then spread the tube block while position-
ing the tube in the tube block. The tube is prop-
erly seated in the tube block when the tube box is
level and the step (b) mounting holes are aligned.

4.5 TROUBLESHOOTING AIDS

4.5.1 General

Troubleshooting aids consist of information that
can be utilized to determine component or lead,
contact or terminal identification or otherwise
may be helpful to the technician during servicing
the Model CX7,

NOTE
Electrical measurements covered
herein are not absolute and may vary

slightly between Model CX"s.

4.5.2 Location of Modules

Refer to Figures 4-1 and 4-2 for the location of
modules and other chassis-mounted components.

4.5.3 Location of Electrical Parts and Termi-
nals on Modules

Refer to Figures 4-3 through 4-15 for the loca-
tion of electrical parts and terminals on modules.
Information in parentheses pertain to the number
of the interconnecting wire that connects to the
terminal.

4.5.4 Electrical Part Lead or Contact Identifi-
cation

Refer to Figures 4-23 through 4-28 to determine
the location of applicable leads of the various
types of transistors, diodes, integrated circuits,
tubes, contacts of switches, and potentiometers
that are utilized by the Model CX7.
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4.5.4.1 Chassis Wiring Color Code. Table 4-1
lists the wire insulation colors that have been
designated for DC power, T/R, and R/T distri-
bution.

4.5.5 Signal Tracing and Test Point Information

a. Power Supply. Table 4-2 lists voltages and
resistance measurements on input and output con~
nections on the Model CX7 power supply circuit
performed under the following conditions:

1. All measurements conducted witha VIVM
and unless otherwise noted in the table, switches
and controls were positioned as listed in table
2-1.

2. Resistances of less than 0.9 ohm listed
as zero.

3. Resistance measurements performed
with primary power plug disconnected.

4. When two or more resistances are given
for the same pin, the first is valid when the neg-
ative ohmmeter lead is connected to the chassis
and the sécond is whenthe positive ohmmeter lead
is connected to the chassis.

WARNING

Positive 1500 volts DC is present on
rear power connector J7 and inside
on pin 162 of the power supply card.
Prior to resistance measurements,
discharge these points to chassis
ground using an insulated handle
screwdriver not sooner thanapproxi-
mately 30 seconds after the trans-
ceiver has been turned off.

Insulation Wire
Color Function
Red +15 VDC
Blue -15 VDC
Brown +5 VDC
Orange +34 VDC
Violet +300 VDC
‘Green T/R command
(+0.3 VDC/-13.5 VDC)
Gray R/T command
(+0.3 VDC/-13.5 VDC)

Table 4-1. Chassis Wiring Color Code
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Pin Parameter Scale Voltage and Resistance

101 D-CV +0.4 0.2 VDC

A-CV

Ohms X1/X10 5 to 10 Ohms /100 to 200 Ohms
106 D-CV -13.5 0.3 VDC

A-CV

Ohms X 1/X 10 5 to 10 Ohms/100 to 250 Ohms
111 D-CV +15. 0 £0. 20 VDC

A-CV Less than 50 MVPP ripple*

Ohms X 1/X 10 20 to 40 Ohms/15 to 35 Ohms
116 D-CV

A-CV Less than 50 MVPP ripple*

Ohms X1/X 10 Greater than 1K/Greater than 1. 5K
117 D-CV -50 to -60 VDC

A-CV

Ohms X1/X 10 Greater than 60 Ohms/Greater than 6K
118 D-CV ~15.0 VDC (can be adjusted by R-16)

A-CV

Ohms X1 20 to 30 Ohms
132 D-CV +34.0 0.5 VDC

A-CV Less than 50 MVPP ripple*

Ohms X 10 200 to 600 Ohms /50 to 400 Ohms
152 D-CV +310 +20 VvDC

A-CV

Ohms X 1K Greater than 10K/Greater than 6K

*Measured with calibrated oscilloscope.

Table 4-2. Power Supply Voltage and Resistance Measurements (Sheet 1 of 3)
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Pin Parameter Scale Voltage and Resistance
162 D-CV High Voltage - See J7 last test in table
A-CV
Ohms X1/X 10 Greater than 350K**/Greater than 350K**
124 D-CV +22.5 +1.5 VDC
A-CV Less than 50 MVPP ripple
Ohms X1 Greater than 100K/--
The following transistors are located on the rear panel
Ql D-CV
Case A-CV
Ohms X 10 Greater than 100K/--
Q2 D-CV
Case A-CV
Ohms X 10 ---/Greater than 100K
Q3 D-CV
Case A-CV
Ohms X 10 Greater than 100K/---
Q4 D-CV
Case A-CV
Ohms X 10 Greater than 100K/---
136 D-CV +5.0 £0.4 VDC
A-CV Less than 50 MVPP ripple
Ohms

**See warning note - measured after ohmmeter charged capacitor.

Table 4-2. Power Supply Voltage and Resistance Measurements (Sheet 2 of 3)
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Pin Parameter Scale

Voltage and Resistance

101 D-CV
106 D-CV
JTHk* D-CV

For the following, depress the CONTROL-TUNE pushbutton

-13.5 0.3 VDC

+0.4 +0.2 VDC

+1500 to +1600 VDC

***] ocated on rear panel marked "H.V."

Table 4-2. Power Supply Voltage and Resistance Measurements (Sheet 3 of 3)

b. Transmit/Receive Mode Keyline Measure-
ments. Table 4-3 lists the measurement points

and the required voltage for transmit or receive

mode enabling. If desired, these checks can be
conducted concurrently with receiver or trans-
mitter signal tracing. Refer to the applicable
Figures 4-3 through 4-10 for the location of pins.
Measurements were performedusing a voltmeter.
All values are nominal and may vary +20% with-
out degrading performance.

c. Transmitter Signal Tracing. Table 4-4
lists connection points and signal levels. Refer
to the applicable Figures 4-3 through 4-13 for

location of specified measurement points. All
measurements were performed with the "MODE"
switch set to the "USB" position, using an X10
probe with a Tektronix type 453 oscilloscope (50
MHz response).

d. Receiver Signal Tracing, Table 4-5 lists
connection points and normal signal levels. Re-
fer to the applicable Figures 4-3 through 4-13
for location of specified measurement points. A
14.2 MHz signal is applied to the antenna con=-
nector. The signal must be properly tuned-inand
the "PRESELECTOR" peaked for each measure-
ment.
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Voltage

Measurement Point

Receive

Transmit

The following measurement points are located on the Powe

r Supply board

Pins 101 thru 105 +0.3 VDC -13.5 VDC
Pins 106 thru 110, 116 -13.5 VDC +0.3 VDC
The following measurement point is located on the BFO board
Pin 213 -13.5 VDC +0.3 VDC
The following measurement points are located on the IF board
Pin 416 -13.5 VDC +0.3 VDC
Pin 449 +0.3 VDC -13.5 VDC
Pin 432 +0.3 VDC -13.5 VDC
Pin 466 -13.5 VDC +0.3 VDC

The following measurement points are located on the Front End board

Pin 65

Pin 67

+0.3*VDC

-13.5 VDC

-13.5 VDC

+0.3 VDC

The following measurement po

Pin 2

+34 VDC

int is located on the Power Amplifier assembly

-11 VDC

The following measurement
Pin 491

Pin 508

points are located on the AGC
-13.5 VDC

+0.3 VvDC

Detector board
+0.3 VvDC

-13.5 VDC

The following measurement points are located on the Audio board

Pin 326

Pin 327

-13.5 VDC

+0.3 VDC

+0.3 VDC

-13.5 VDC
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Measurement Point

Frequency

Output Level With Drive

The following signal application and measurement points are located on the Audio board:

Apply a 1 kHz signal at 100 MVP-P to Pin 301.

Q1 Gate
Q1 Drain

Q2 Base (See NOTE 1.)

Q2 Collector
Q3 Base
Q3 Emitter

Pin 330

1 kHz
1 kHz

1 kHz

1 kHz
1 kHz
1 kHz

1 kHz

100 MVP-P
600 MVP-P

Depends on
setting of R12

300 MVP-P
300 MVP-P
300 MVP-P

300 MVP-P

The following measurement points are located on the AGC Detector board.

Pin 501 1 kHz 300 MVP-P
Pin 500 8.8 MHz 2 VP-P
The following measurement points are located on the IF board.

Pin 435 8.8 MHz DSB 400 MVP-P
Q14 Gate 1 (See NOTE 2.) 8.8 MHz DSB 200 MVP-P
Q14 Drain 8.8 MHz DSB 60 MVP-P
Q11 Gate 1 8.8 MHz DSB 50 MVP-P
Q11 Drain 8.8 MHz DSB 500 MVP-P
IC 3 Pin2 8.8 MHz SSB 30 MVP-P
IC 3 Pin 6 8.8 MHz SSB 1.0 VP-P
Pin 459 8.8 MHz SSB 150 MVP-P
Pin 453 8.8 MHz SSB 150 MVP-P
Q8 Gate 1 8.8 MHz SSB 150 MVP-P
Q8 Drain 39.5 MHz SSB 300 MVP-P
Pin 421 39.5 MHz SSB 50 MVP-P

NOTES: 1. Adjust R12 for 300 MVP-P at Audio board Pin 330.

2. Adjust "CLIPPING" control for 1 VP-P at IF board integrated circuit IC3 Pin 6.

Table 4-4. Transmitter Signal Levels (Sheet 1 of 2)
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Measurement Point

Frequency

Qutput Level With Drive

The following measurement points are located on t

he Front End board.

Pin 68 39.5 MHz 40 MVP-P
Q4 Gate 1 39.5 MHz 40 MVP-P
@4 Drain 39.5 MHz 200 MVP-P
IC1 Pin 1 39.5 MHz 50 MVP-P
IC1 Pin 2 54.0 MHz 500 MVP-P
IC1 Pin 6 14.150 MHz 1VP-P

Q5 Base 14.150 MHz 500 MVP-P
Q5 Emitter 14.150 MHz 500 MVP-P
Pin 59 14.150 MHz 500 MVP-P

The following measurement points are located on t

he RF Driver board.

Pin 267 (See NOTE 3.) 14.150 MHz 180 MVP-P
IC1 Pin 2 (See NOTE 4.) 14.150 MHz 180 MVP-P
IC1 Pin 6 14.150 MHz 600 MVP-P
IC1 Pin 5 D-CV (See NOTE 5.)
Q1 Gate 14,150 MHz 700 MVP-P
Q1 Drain 14.150 MHz 1.5 VP-P
Q2 Base 14.150 MHz 600 MVP-P
Q2 Collector 14.150 MHz 1.5 VP-P
Q3 Base 14,150 MHz 600 MVP-P
Q3 Collector 14.150 MHz 15 Vp-P
Q4 Base 14.150 MHz 8 VP-P
Pin 269 14.150 MHz 40 VP-P

Pin 11
V1 Pin 3

14.150 MHz
14.150 MHz

The following measurement points are located on the Power Amplifier Assembly.

50 VP-P
50 VP-P

NOTES: 3. Set the "OUTPUT" control to the midrange position.
4. On the RF Driver board, adjust the ALC control for 600 MVP-P at the base of Q2
with the +34 VDC line disconnected. All measurements up to the base of Q2 are

performed with the +34 VDC line disconnected.

This measurement point is ALC voltage. It must be within +100 MVP-P of the

voltage present at IC1 Pin 1.
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RF Input
Level at
Antenna

Measurement Point

Frequency

Output Level With Signal

The following measurement points are located on the Front End board.

30 MVP-P Pin 76 (See NOTE 1.) 14.2 MHz 30 MVP-P
30 MVP-P Q1 Gate 1 (See NOTE 1.) 14.2 MHz 90 MVP-P
30 MVP-P Q1 Drain (See NOTE 1.) 14.2 MHz 200 MVP-P
30 MVP-P Q2 Gate 1 (See NOTE 1.) 14.2 MHz 200 MVP-P
30 MVP-P Q2 Gate 2 54.0 MHz 1.5 VP-P
30 MVP-P Q2 Drain 39.5 MHz 250 MVP-P
30 MVP-P Q3 Gate 1 39.5 MHz 250 MVP-P
30 MVP-P Q3 Drain 39.5 MHz 800 MVP-P
30 MVP-P Pin 68 39.5 MHz 800 MVP-P
The following measurement points are located on the IF board.
30 MVP-P Pin 42/ 39.5 MHz 800 MVP-P
30 MVP-P Q10 Gate 1 39.5 MHz 800 MVP-P
30 MVP-P Q10 Drain 8.8 MHz 1000 MVP-P
1 MV Q11 Gate 1 8.8 MHz 120 MVP-P
100 UV Q11 Drain 8.8 MHz 150 MVP-P
100 UV IC3 Pin 2 8.8 MHz 50 MVP-P
100 UV IC3 Pin 6 8.8 MHz 600 MVP-P
100 UV IC4 Pin 2 8.8 MHz 100 MVP-P
100 UV 1C4 Pin 6 8.8 MHz 200 MVP-P
1uv Q16 Base 8.8 MHz 100 MVP-P
1Uuv Q16 Emitter 8.8 MHz 100 MVP-P
1Uv Pin 465 8.8 MHz 100 MVP-P
NOTE: 1. Measured with Front End board wire number 14 disconnected.

Table 4-5. Receiver Signal Levels (Sheet 1 of 2)
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RF Input

Level at Measurement Point Frequency Output Level With Signal
Antenna
The following measurement points are located on the AGC Detector board.
1U0v Pin 493 8.8 MHz 100 MVP-P
1 UV IC1 Pin 2 8.8 MHz 100 MVP-P
1U0v IC1 Pin 6 8.8 MHz 1vp-p
1U0v Q6 Gate 1 8.8 MHz 200 MVP-P
1uv Q6 Drain Audio 400 MVP-P
10V Pin 485 Audio 400 MVP-P
The following measurement points are located on the Audio board.

1Uv Pin 308 (See NOTE 2.) Audio 400 MVP-P
1Uuv Q9 Gate Audio 150 MVP-P
10V Q9 Drain Audio 800 MVP-P
1Uv Q18 Drain Audio 800 MVP-P
1U0v Q18 Source Audio 800 MVP-P
1Uuv Q19 Gate Audio 800 MVP-P
10v Q19 Drain Audio 6 VP-P
1U0v Pin 313 Audio 6 VP-P

The following measurement points are located on the Power Supply board.

1U0v Pin 125 Audio 6 VP-P
1U0v IC1 Pin 14 Audio 1.5 VP-P
1U0v IC1 Pin 7 Audio 20 VP-P
1uv Pin 130 Audio 20 VvP-P
The following measurement point is located on the rear panel.
1U0v J3 Audio 5 vp-p
NOTE: 2. Set the "AF-GAIN" control to the '"10" position.
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4.6 STRAPPING OPTIONS FOR 115/230 VAC
OPERATION

4.6.1 115 Vac Operation

The strapping option connections for 115 VAC
operation is shown in Figure 4-21. Two separate
jumper wires must be connected. Connect one
jumper wire between Power Supply board input
pins 166 and 164. Connect the other jumper wire
between Power Supply board input pins 163 and
165.

4.6.2 230 Vac Operation

Only one jumper wire is utilized for 230 VAC op-
eration., The jumper wires shown in Figure 4-21
must be removed and Power Supply board input
pins 163 and 164 must be connected by a jumper
wire.

4.7 OPTIONAL FILTER AND CRYSTAL IN-
STALLATION

4.7.1 Optional Filters

Two filter brackets are provided for the instal-
lation of optional filters. The filter brackets
located on the IF board, are shown in Figure
4-22. The applicable "MODE" switch position
and filter location is listed in Table 4-6.

The filters may be installed using the following
procedure,

PIN 163 PIN 164

a, If necessary, trim the filter leads so that
the lead length is 3/16 inch.

b. Remove the hardware fromthe filter brack-
et holes that accept the applicable filter mounting
studs. Save the nuts and washers for use in the
following steps.

¢. Prior to plugging the filter intothe bracket,
place flat washers over each plug-in lead. The
inside of the washers must not be permitted to
touch the lead or the glass seal at the base of
the lead. This prevents damage to the glass seal
when the filter is being secured to the bracket.

d. Insert the filter into the applicable filter
bracket.

e. Place the ground lugs over the mounting
studs and tighten nuts.

f. Perform the installation checkout given in
paragraph 5.4.1 of Section V,

4.7.2 Optional Crystals

a. Install the applicable crystal listed in ta-
ble 4-7 in the applicable Front End board socket
shown in Figure 4-23.

b. Perform the installation checkout given in
paragraph 5.4.2 of Section V.,

PIN 185

PIN 166

Figure 4-21. Strapping Option Pins Located on Power Supply Board
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HMODEH
Filter Part No. Switch Location
Position
Deluxe CW* 08-S0007-001 Ccw2 Above FL3 (I.F.BD.)
Standard CW* 08-50004-001 CwW2 Above FL3 (I. F.BD.)
FSK 08-50006-001 FSK, CW3 Above FL1 (I.F.BD.)

*If both of these filters are required, install the standard filter (08-S0004-001) above FL1

(I. F.BD.). "MODE" switch position for this filter is now CW3, and FSK.

 MOUNTING BRACKET FOR
“DELUXE OR STANDARD.

CW-FILTERS
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Table 4-6. Optional Filters

Installation Location for Optional Filters
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ngféilcy Crystal Bandswitch ng;j;llr;gy
(MHz) Socket Position i
42.0 YSA A )3
44.0 YSB B ‘s
45.0 YSB B 5.6
46.0 YSB B 61
48.0 YSC c 6.9
49.0 YSC C 9 - 10
50.0 YSC C 10 - 11
51.0 YSC C 11 - 12
52.0 YsSC C 19 - 13
53.0 YSC C 13 - 14
Table 4-7. Optional Crystal Installation

YSB

Figure 4-23.

Location of Sockets for Optional Crystals

YSA
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YEL

4
| oBLK 117 VAC
e [ GRY 3
117 VAC
2 WHT BLY "
VIO
9 BLU/YEL
12,13 ) 74VAC
230VAC
B
50 . 015
575vAC ORN/YEL
6 oRED/YEL 16,17 > 43vAC
GRN
19 ORN /o
13.5VAC RED g
200%RN
575 VAC
#RED/YEL .

Figure 4-24. Power Transformer Lead Identification

PIN§ SHLD

SHLD S5 PIN PIN2 PIN3 PINB PIN 4 PIN 9
WIRE 158 WIRE 128154

WIRE I53 WIRE S WIRE2 WIRE SO WIRE 154

PIN & PIN I PIN 7 PIN {2 PIN I3 PINI4 PINIS PINIO
WIRE WIRE 160 WIRE 157 WIRE 16l WIRE 162 WIRE 163 WIRE 64 WIRE 159

Figure 4-25. Location of Counter Assembly Terminals
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Figure 4-26. Location of Parts in Upper PA Assembly
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Location of Parts in Lower PA Assembly

Figure 4-27.
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GATE NO. 2
ORAIN GATE NO.1
SOURCE, SUBSTRATE
AND CASE
SOURCE
ORAIN INSULATED
GATE
BULK (SUBSTRATE)
AND CASE
PIN 3
PIN 2 PIN 4
PIN PIN 5
PIN B PIN 6
PIN 7
BASE
EMITTER
COLLECTOR

BASE EMITTER

EMITTER

45° ANGLE

NOTE:
RED DOT DENOTES COLLECTOR

PIN 10O PIN 11

PIN 12

COLLECTOR

LEAD IS CUT AT

SOURCE

DRAIN GATE
COLLECTOR
BASE EMITTER

BASE

COLLECTOR

EMITTER

COLLECTOR

BASE

EMITTER

COLLECTOR

Figure 4-28. Electrode Configuration for Semiconductor Devices
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VIEWED FROM KNOB END 9 10

Switch S6 REAR VIEW
WAFERS A&C SIMILAR EXCEPT WAFER D
WAFER C ROTATED I80° SWITCH S7

REAR VIEW
Switch A2S1

9 10
N
WAFERS B 8 D FRONT VIEW VIEWED FROM KNOB END REAR VIEW
Switch A2S1 Switch S5 WAFERS B, C, E, F, G
SWITCH S7

WIPER

WAFERS BA& D REAR VIEW VIEWED FROM KNOB END REAR VIEW
Switch A2S1 Switch A1S1 Switch S8

Figure 4-29. Switch Contact Identification
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SECTION V

PERFORMANCE CHECK AND ALIGNMENT

5.1. GENERAL

This section consists of simple performance
checks for the receive and transmit circuits. Al-
80 included in this section are alignment instruc-
tions for all the internal potentiometers, variable
capacitors, and transformers.

Unless otherwise specified herein,
all the performance checks andalign-
ments are to be performed with a
dummy load connected to the Model
CX1.

5.2 PERFORMANCE CHECK

5.2.1 Transmitter. A check on the operation of
the transmitter circuitry can be achieved by per-
forming the transmit mode operating procedures
covered in paragraphs 2.4 through 2.4.6 of Sec-
tion II to the desired extent, in all applicable
modes, and in all applicable bands while observ-
ing for satisfactory operational characteristics.

5.2.2 Receiver. A check on the operation of the
receiver circuitry can be achieved in a similar
manner, as the transmitter performance check,
by performing the operating procedure covered
in paragraphs 2.3 through 2.3.4.2 of Section II
and and then conducting the following sensitivity
and audio gain check.

a. Sensitivity Check

1. Tune the Model CX7 to 29,500.0 kHz.
Set "RF GAIN'" to '"10" and "AF GAIN" to "5."

2. Connect an AC VTVM across the speaker
terminals,

WARNING

Do not key the transmitter with the
signal generator connected to the
antenna.

3. Tune an RF signal generator to29.5 MHz,
adjust its output for 3 microvolts, and apply this
signal to the Model CX7 antenna connector. Fine
tune the RF signal generator for a peak '"'S" me-
ter indication on the Model CX7. Adjustthe Model
CX7 "PRESELECTOR" for a peak ''S'" meter in-
dication.,

4. Note the indication on the AC VTVM.,
(The Model CX7 "AF GAIN" control may be ad-
justed to produce an even increment indication
on the AC VTVM for a reference point.)

5. Tune the RF signal generator off-fre-
quency and note the indication on the AC VTVM,

6. Note that the difference in audio level
indications in steps 4 and 5 is a minimum of 10
DB.

7. Repeat steps 3 through 6 with the RF
signal generator output adjusted for 0.3 micro-
volts,

8. Repeat previous steps 2 through 6 for the
following input frequencies and RF signal gener-
ator output level, Confirm a minimumaudio level
increase of 10 DB for each.

Input RF Signal Generator
Frequency (MHz) Output Level (Microvolts)
28.5 0.3
21.3 0.3
14.2 0.3
7.2 1.0
3.8 1.0
1.9 1.0

9. Remove the signal generator from the
antenna and reconnect the dummy load.

b. Audio Gain Check

1. Pull out the "PULL-TO-CALIBRATE"
control.

2. Tune the applicable "VFOQO" control until
a strong audio signal from the calibrator is
monitored.
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3. Substitute a 4.7-ohm, 2-watt resistor in
place of the speaker or headphone.

4. Increase the settings of the "RF GAIN"
and "AF GAIN" controls to the maximum posi-
tions.

5, Measure the AC voltage drop across the
resistor and confirm that it is a minimum of 1.7
VRMS. (Sidetone audio gain may be checked in a
similar manner, but with the "CALIBRATOR"
off, by keying the transmitter with the telegraph
key and advancing the rear panel "SIDETONE"
control to the maximum position.)

6. Return the "RF GAIN," "AF GAIN," and
"PULL-TO-CALIBRATE" controls to their orig-
inal positions and remove the 4.7-ohm resistor.

5.3 ALIGNMENT PROCEDURES

Alignment procedures are divided intotwo groups
as determined by the nature of the adjustments.
Those adjustments that are classified astouch-up
are covered in paragraph 5.3.1. Capacitors,
resistors, inductors, and transformer adjust-
ments that are touched-up should not be varied

more than a few degrees in either direction of
their original setting. If the adjustments require
varying by an appreciable amount, check for the
presence of a defect other than alignment., Ad-
justments that require exact frequency settings,
with the aid of an external electronic counter,
and bandpass alignments are covered in para-
graph 5.3.2. In order to gain access to some of

the adjustments, the AGC Detector board and

Audio board will have to be physically reposi-
tioned (being careful to avoid shorts) without
removing any of the electrical interconnections.

5.3.1 Touch-Up Adjustments

NOTE
The adjustments in paragraphs 5.3.1

a, through h. are performed with
the Model CX7 in the receive mode.

a. -15 Vdec Regulator

1. With a VTVM connected to Power Supply
board pin 118 (see Figure 5-1), adjust Power
Supply board resistor R16 (see Figure 5-1) for
an indication of exactly -15.0 VDC, When the

RI&

PIN |i8

Figure 5-1. Location of R16 on Power Supply Board
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-15 VDC regulator is properly adjusted all other
regulator voltages will lie in the following range:
+5 VDC +0.40 VDC
+15 VDC  £0.20 VDC
+34 VDC £0.50 VDC
+22.5 VDC x1.50 VDC

b. 100 kHz Oscillator Calibration

1. Set the "MHZ'" band selector to the "'14"
position.

2. Set the "MIODE" selector to the "USB"
position.

3. Adjust the "IF SHIFT" control to the
-1, 5" position.

4, Tune the applicable "VFO A" or "VFOB"
control until WWV is monitored on the high end
of the band. WWV is at 15.00 MHz, however the
CX'7 counter may not indicate exactly '.000.0"
until calibration has been completed.

C30

5. Pull out the "PULL-TO-CALIBRATE"
control. (Do not rotate.)

6. Adjust AGC Detector board capacitor C30
(see Figure 5-2) for a zero beat between the 100
kHz oscillator output and the carrier of WWV. If
the "KHZ'" frequency display does not indicate
".000.0," proceed with paragraph 5.3.1.c.

c. 43.1 MHz Oscillator Calibration

1. Check that the "MODE" selector is setto
the "USB" position.

2. Check that the "IF SHIFT" is set to the
"~1.5'" position.

3. Check that the "PULL-TO-CALIBRATE"
control is in the "OUT" position. (Do notrotate.)

4. Tune the applicable "VFQO A" or "VFOB"
control for a '"000.0" "KHZ" display and confirm
that a zero beat between the VFO andthe 100 kHz
oscillator can be obtained for the 1, 3,7,
14, 21, 28, and 29" band switch positions.

Figure 5-2. Location of C30 on AGC Detector Board
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NOTE

If the majority of the bands can be
calibrated, thentheappropriatetrim-
mer must be adjusted on the Front
End board. If not, then capacitor C31
on the BFO board must be adjusted
in accordance with step 5. Under
rare circumstances, both BFO board
capacitor C31 and also the Front End
board trimmers may have to be ad-
justed.

5, Slightly adjust capacitor C31 (see Fig-
ure 5-3(a)) on the BFO board, as necessary, but
not more than a few degrees in either direction.
(Do not remove BFO cover to adjust C31. The
AGC Detector and Audio boards will have to be
positioned to gain access to C31,) Note: If any
channels are still out of calibration, their ap-
plicable Front End board oscillator trimmer may
have to be slightly adjusted.

T3 ADJUST

T2 ADJUST

L4 ADJUST

R46 ADJUST

TE ADJUST

C31 ADJUST

FRONT -

Figure 5-3(a). BFO Cover

C3i

Figure 5-3(b). Location of C31 with BFO Cover Removed
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NOTE: NOTE:

€77 TUNES C BAND C5) TUNES 3 MHz
chl 14 MHz c50 1 MH2
C>4 7 MHz C56 A BAND
C68 B BAND Ce7 2 MHz
C59 21 MHz

cs8 28 MHz

Figure 5-4. Location of Front End Board Trimmers
d. Front End Oscillator Calibration 3, If a trimmer is adjusted, check that the

RF output level at the Front End board pin 71 is
between 400 and 700 MVRMS. (Use an RF volt-

1. Perform the touch-up adjustments cov-
meter.,)

ered in 5.3.1.a., b., and c. (Omit if just pre-

viously accomplished.) e. Offset 34.2 MHz Oscillator Calibration

2. Set the "MHZ'" band switch to the posi-

tion that is still out of calibration and slightly NOTE
adjust the applicable trimmer (see Figure 5-4)
for a zero beat. The offset 34.2 MHz oscillator cali-

bration does not have tobe performed

. if a zero beat between VFO A and
B"g‘gsf’t‘;’;ffh Trimmer offset VFO A can be achieved with
_— —_— the "TRANSMITTER OFFSET" con-
trol set to within +30° of midrange.

1 €50 The zero beat is between the offset
A C56 34.2 MHz oscillator and the normal
3 C52 34.2 MHz source. The offset oscil-
lator is adjusted while in the receive
B C68 mode. (Do not key the transmitter.)
7 C54 The AGC Detector and Audio boards
will have to be positioned to gain ac-
C ci7 cess to the BFO board adjustments.
14 cel
21 C59 1. Perform the touch-up adjustments cover-
28 C58 ed in paragraph 5.3.1.a., b., c¢., and d. using
receive channel A. (Omit if just previously ac-
29 C57 complished.) '
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2. Tune "VFO A" for a "'500.0" "KHZ'" dis-
play.

3. Depress the transmit VFO "A/T.O."
switch to the latched-in position.

NOTE

The adjustments in steps 4 through 7
are performed with the ""SPOT'" push-
button depressed and held-in.

4, Position the "SPOT LEVEL" control for
a comfortable audio level while positioning the
"TRANSMITTER OFFSET'" control for a strong
low frequency tone.

5. Adjust inductor L4 (see Figure 5-5b) and
transformer T3, both on the BFO board, for a
peak audio level (or 200 MVRMS or more at IF
board pin 405 (see Figure 5-5a) as measured
with an RF voltmeter.)

6. Position the "TRANSMITTER OFFSET"
control for a zero beat between VFO A and the
offset VFO, If the zero beat occurred ata setting
greater than +30° from midrange, proceed to
step 7.

FRONT
PANEL

7. Position the "TRANSMITTER OFFSET"
control to midrange and adjust BFO board re-
sistor R43 (see Figure 5-5b) for a zero beat. If
necessary, repeat steps 5 through 7.

NOTES

PIN 405

Figure 5-5(a). Location of Pin 405 on IF Board
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FRONT
PANEL

R4

L4

T3 AND L4 ARE VISIBLE THRU THE BFO COVER

Figure 5-5(b).

Location of L4, T3, and R43 on BFO Board

NOTES

T3
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PIN 478 R26
(IF AGC)

PIN 509
R57 , {RF AGC)

Figure 5-8. Location of AGC and "S'" Meter
Calibration Adjustments on
AGC Detector Board
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f. AGC

1. Tune the Model CX7 to 14,200.0 kHz.
Set "RF GAIN" to '"10" and "AF GAIN" to "5."

WARNING

Do not key the transmitter with the
signal generator connected to the
antenna.

2. Tune an RF signal generator to 14.2
MHz, adjust its output for 100 millivolts, and
apply the signal to the Model CX7 antenna con-
nector. Tune the Model CX7 "VFO" and "PRE-
SELECTOR" for a peak "'S'" meter indication.

3. Momentarily, reduce the signal gener-
ator to 1 microvolt and set the "AGC" switch to
the "OFF" position. There should be an audio
output level across the 4-ohm resistor plugged
into the speaker jack of at least 1.7 VRMS. If
this is not present, check for a defect other than
in the AGC circuit. Set "AF GAIN'" to '"10."

4. Set the "AGC" switch to "SLOW."

5. Adjust AGC Detector board resistor R26
(see Figure 5-6) for a voltage of +2.75 to +3.0
VDC measured at AGC Detector boardpin4'78 and
-0.15 to -0.9 VDC measured on the AGC Detec-
tor board pin 509 (see Figure 5-6),

6. The signal generator may remain con-
nected to the antenna connector for '"S" meter
calibration.

g. "S" Meter Calibration

1. Perform the AGC adjustment covered in
paragraph 5.3,1.f. (Omit if just previously ac-
complished.)

2. Apply a 50-microvolt signal to the an-
tenna connector. Tune the Model CX7 "VFQO'" and
"PRESELECTOR" for a peak "S'" meter indica-
tion.

3. Adjust AGC Detector board resistor R57
(see Figure 5-6) for an "S'" meter indication of
"S_g.'!

4, Remove the signal generator from the
antenna and reconnect the dummy load.



h. Control Grid Fixed Bias

1. Check that only the dummy load is con-
nected to the antenna connector.

2. Adjust the "OUTPUT" control to the "0"
(full counterclockwise) position.

3. Depress the "PLATE" meter switchtothe
latched-in position.

4. Depressthe "TUNE" switchtothelatched-
in position.

5. Adjust RF Driver boardresistor R31 (see
Figure 5-7) for a plate meter indication of "1"
(100 MA) on the black scale.

6. Adjust RF Driver board resistor R34
(see Figure 5-T) for zero VDC on the collector of
transistor Q5 (also on the RF Driver board) as
measured with a VOM, or VITVM.

i. ALC

1. Perform the control grid fixed bias ad-
justment covered in paragraph 5.3.1.h. (Omit if
just previously accomplished.)

2. Tune-up the transmitter for maximum
power output at 29.3 MHz using the tune mode
operating procedure covered in paragraph
2.4.2.r of Section II.

NOTE

RF Driver board resistor R19 (see
Figure 5-7) may have to be adjusted
to obtain a minimum output power of
130 watts at 29.3 MHz.

3. Depress the "DRIVE" meter switch to
the latched~in position.

4, Vary the "OUTPUT" control while ob-
serving the meter needle rate of movement. If
the movement is excessive, adjust RF Driver
board resistor R19 (see Figure 5-7) so that the
needle does not violently peg on right-hand side
of the meter.

Q5. R3l R34

Figure 5-7. Location of Control Grid
Fixed Bias and ALC Adjustments on
RF Driver Board
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j. Microphone Gain Adjust

NOTE

Perform the following adjustment with
the Model CX7 in the receive mode
so that RF interference is not pres-
ent,

1. Connect an AC voltmeter to the AGC De-
tector board input pin 501 (see Figure 5-8a).

2. Apply a 10 MVEMS, 1 kHz signal to the
"MIKE" connector.

3. Adjust Audio board resistor R12 (see
Figure 5-8b) for a 30 MVRMS indication on the
AC voltmeter. In some cases a microphone may
have an extremely high or low gain therefore it
may be necessary to adjust R12 for the appro-
priate amount of compensation.

Figure 5-8(b). Location of R12 on Audio Board

Figure 5-8(a). Location of Pin 501 on AGC Detector Board




Figure 5-9(a).

Power Amplifier Broadband Adjustments

NOTE

Power amplifier broadband adjust-
ments are performed with a dummy
load and external wattmeter con-
nected to the main antenna connec-
tor. The lower PA assembly cover
must be removed to gain access to
some adjustments. The '"MODE"
switch is set to "USB'" and the "CLIP~
PING" control to "0." Use a fan
with its air flow directed at the rear
panel heat sink during the broadband
adjustments.

€21 IMHZ

C23 TMHZ 22 3MHZ

Assembly Adjustments

Location of Power Amplifier

WARNING

High voltage is always present in the
power amplifier assembly. Use a non-
metallic screwdriver to perform ad-
justments.

1. Set the "OUTPUT" control to the 0" po-
sition.

2. Establish the receive mode.

3. Set the "BROADBAND/MANUAL" switch
to the "MANUAL" position.

4. Set the "MHZ" bandswitch to the "1" po-
sition (1.875 MHz).

5. Tune the applicable "VFO A" or "VFO B"
control for a "KHZ" display of 875.0(1.875 MHz).

6. Set the "BROADBAND/MANUAL" switch
to the "BROADBAND" position.

7. Depressthe "TUNE" switchtothe latched-
in position.

8. Adjust the "OUTPUT" control for a for-
ward power indication of 150 watts or less.

WARNING

In the following steps, do not permit
the screen current to exceed 20 MA.
During tune-up, it is normal for the
screen current to go negative.

9. Adjust capacitor C21 (see Figure 5-9a)
for a peak power and minimum screen current
indication. Normal screen current should be be-
tween 2 and 12 MA for 150 watts or more output,

10. Repeat steps 1 through 8 for 3,650 MHz.

11. Adjust capacitor C22 (see Figure 5-9a)
for a peak power and minimum screen current
indication.

12. Use the procedure covered in above
steps 1 through 9 to select the applicable fre-
quency and the procedure covered in paragraph
2.4.2.r of Section II to adjust the applicable
loading and tuning capacitor (in place of the front
panel "PA TUNING" and "LOADING'" control)
listed in Table 5-1,

13. Establish the receive mode and replace
the lower PA assembly cover.
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Transmit
Frequency
(MHz)

Loading
Capacitor

Tuning
Capacitor

7.125
14.150
21.175
28.500

29.300

C23 (See Fig. 5-9a)
C9 (See Fig. 5-9¢)
C8 (See Fig. 5-9c¢)
C11 (See Fig. 5-9¢)

C10 (See Fig. 5-9c¢)

Cl (See Fig. 5-9Db)
C17 (See Fig. 5-9b)
C3 (See Fig. 5-9b)
C2 (See Fig. 5-9b)

C4 (See Fig. 5-9b)

C3 2i MHZ C4 29 MHZ

Cl 7MHZ

Table 5-1.

C2 28MHZ -

Power Amplifier Broadband Adjustments

C8 21MHZ

C9 14MHZ

|

Cit 2BMHZ

C7 14 MHZ

Figure 5-9(b). Location of Power Amplifier Figure 5-9(c). Location of Power Amplifier

Assembly Adjustments
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1. Reflectometer Calibration

NOTE

Reflectometer calibration is per-
formed with a dummy load and ex-
ternal wattmeter connected to the
main antenna connector. The lower
PA assembly cover must be removed
to gain access to the adjustments.

WARNING

High voltage is always present in the
power amplifier assembly and reflec-
tometer assembly. Use anonmetallic
screwdriver to perform adjustments,

1. Set the "OUTPUT" control to the 0" po-
sition.

2. Establish the receive mode.

3. Set the "BROADBAND/MANUAL" switch
to the "MANUAL" position.

4, Set the "MHZ" bandselector to the '"7"
position.

5. Tune the applicable "VFO A" or "VFO B"
control for a "KHZ'" display of '200.0" (7.200
MHz).

6. Depressthe ""TUNE' switchtothe latched-
in position.

7. Use the procedure covered in para-
graph 2.4.2,r of Section II to manually tune the
transmitter for 150 watts as indicated on the ex-
ternal wattmeter.

8. Depress the "REV PWR" switch to the
latched-in position.

9. Adjust reflectometer assembly capaci-
tor C3 (see Figure 5-10) for a ""0" indication on
the CX7 front panel meter.

10. Depress the "FWD PWR'" switch to the
latched-in position.

11. Adjust reflectometer assembly capaci-
tor C4 (see Figure 5-10) for a "4,2" indication
on the CX7 front panel meter,

c3 c4
REVERSE FORWARD
POWER POWER

Figure 5-10. Reflectometer Adjustments

12. Establish the receive mode and replace
the lower PA assembly cover.

NOTE

The adjustments on the following
pages require the aid of an elec-
tronic counter for exact frequen-
cy settings.
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5.3.2 Exact Frequency and Bandpass Adjust-
ments

a. PTOA
1. Establish the receive mode.

2. Set the "RECEIVE CHANNEL" switch to
the "A" position,

3. Adjust the "VFO A" control to the full
CCW position.

4. Remove the PTO A cover.

5. Connect an electronic counter to PTO A
output pin 3 (see Figure 5-11a),

PTOB PIN3

PTOA PIN3
Figure 5-11(a). Location of PTO Module Pin 3

5-14

6. Adjust PTO A board capacitor C16 (see
Figure 5-11b) for an indication on the electronic
counter between 3040 and 3050 kHz,

7. Repeat measurement with PTO A cover
in place, as the cover will affect the final PTO
frequency.

b. PTOB
1. Establish the receive mode.

2. Set the "RECEIVE CHANNEL" switch to
the "B'" position.

3. Adjust the "VFO B" control to the full
CCW position. '

4. Remove the PTO B cover.

5. Connect an electronic counter to PTO B
output pin 3 (see Figure 5-11a).

6. Adjust PTO B board capacitor C16 (see
Figure 5-11b) for an indication on the electronic
counter between 3040 and 3050 kHz.

7. Repeat measurement with PTO B cover
in place, as the cover vill affect the final PTO
frequency.

cié

Figure 5-11(b). Location of C16 on PTO Board



c. 8.8 MHz Carrier Adjust

NOTE

The 8.8 MHz carrier adjust is per-
formed with a dummy load connected
to the main antenna connector. The
following may be accomplished with-
out repositioning the AGC Detector
and Audio boards.

1. Establish the receive mode.

2. Set the "MHZ" bandswitch to the '""1" po-
sition.

3. Set the "IF SHIFT" control to the mid-
range position.

4. Set the "MODE" selector to the "USB"
position.

5. Set the "OUTPUT" control to the "0" po-
sition.

6. While listening to the pitch of the hiss,
adjust the "IF SHIFT" control to the position
where the pitch is the same inboththe "USB'" and
"LSB'" position of the "MODE" switch,

7. Without disturbing the setting of the "IF
SHIFT" control, loosen the knob setscrews, set
the knob pointer to "0" and tighten the knob set-
screws.

8. Recheck the requirement in step 6.

9. Set the "MODE" switch to the "USB" po-
sition.

10. Measure the frequency at AGC Detector
board input pin 487 (see Figure 5-12a) and note
it for reference in step 12.

11. Depress the "CONTROL-TUNE" push-
button to the latched-in position.

12. Measure the frequency at AGC Detector
board input pin 495 (see Figure 5-12a). The fre-
quency should be within +20 Hz of the frequency
noted in step 10. If not, adjust BFO board resis-
tor R46 through the access hole on the AGC De-
tector board.

13. Establish the receive mode.

PIN 495 PIN 487

Figure 5-12(a). Location of Pins 487 and 495

on AGC Detector Board

d. Normal 34,2 MHz Adjust

NOTE

The AGC Detector and Audio boards
will have to be positioned to gain ac-
cess to BFO board adjustments. Per-
form adjustments with BFO board
cover in place,
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~ACCESS HOLE

PIN 500

Figure 5-12(b). Location of Pin 500 and
Access Hole on AGC Detector Board

1. Perform the 8.8 MHz carrier adjust
covered in paragraph 5.3.2.c. (Omit if just pre-
viously accomplished.) :

2. Establish the receive mode.

3. Set the "MODE" selector to the "USB"
position.

4, Set the "PULL-TO-CALIBRATE" control
to the midrange position (do not pull out).

5. Connect the electronic control to AGC
Detector board input pin 487 (see Figure 5-13a).

" 6. Adjust the '"IF SHIFT" control for a fre=-
quency indication of 8.8165 MHz +50 Hz.

7. Set the "MODE" switch to the "LSB" po-
sition. The frequency indication should change
to 8.8136 MHz +100 Hz.

8. Connect the RF millivoltmeter to IF
board input pin 407 (see Figure 5-13b).

5-16

9. Adjust BFO board transformers T1 and
T2 (see Figure 5-13c¢) for a maximum output in-
dication on the RF millivoltmeter. The output
level must be greater than 200 MVRMS.

10. Set the "PULL-TO-CALIBRATE" con-
trol to the full CCW position.

11. Connect the electronic counter to IF
board input pin 407 (see Figure 5-13b).

12. Adjust BFO board capacitor C31 (see
Figure 5-13¢) for a frequency indication of
34.2820 MHz +100 Hz.

13. Adjust the "PULL-TO-CALIBRATE"
control for a frequency indication of 34.2835 MHz
+100 Hz.

e. Offset 34.2 MHz Adjust

NOTE

The AGC Detector and Audio boards
will have to be positioned to gain ac-
cess to BFO boardadjustments. Per-
form adjustments with BFO board
cover in place.

1. Establish the receive mode.

2. Depress the transmit VFO "A/T.O."
switch to the latched-in position.

3. Adjust the "TRANSMITTER OFFSET"
control to the midrange position,

PIN 487

Figure 5-13(a). Location of Pin 487
on AGC Detector Board



4, Connect an RF millivoltmeter to IF
board output pin 405 (see Figure 5-13b).

5. Adjust BFO board inductor L4 andtrans-
former T3 (see Figure 5-13¢) for a maximum
output indication on the RF millivoltmeter. The
level must be greater than 200 MVRMS,

6. Connect an electronic counter toIF board
output pin 405 {see Figure 5-13b).

7. Adjust BFO board resistor R43 (see Fig-
ure 5-13c) for a 34,2835 MHz +200 Hz indication
on the electronic counter. If necessary, readjust
inductor L4 and transformer T3 to meet the re-
quirement.

8. Return the AGC Detector and Audio
boards to their original positions.

f. 30.2to 31.2 MHz Mixer Bandpass

1. Establish the receive mode.

2. Set the "RECEIVE CHANNEL" switch to
the "A" position.

PIN 407

PIN 405

Figure 5-13(b). Location of Pins 407 and 405
on IF Board

T3 ADJUST

T2 ADJUST

L4 ADJUST

R46 ADJUST

Tl ADJUST

C31 ADJUST

FRONT

Figure 5-13(c). Location of Adjustment Holes
on BFO Cover

3. Set the "IF SHIFT" control to the mid-
range position.

4. Set the "AGC" switch to the "OFF" po-
sition,

5. Set the "BLANKER" to the "OFF" posi-
tion.

6. Disconnect wire no.4 from IF board in-
put pin 403. (PTO A input to IF board, see Fig~
ure 5-14.)

7. Connect the sweep generator output to
IF board input pin 403,

8. Connect an RF detector probe and oscil-
loscope to IF board output pin 415 (30.2 to 31.2
MHz test point, see Figure 5-14).

9. Tune IF board transformer T1, T2, and
inductor L1 (see Figure 5-14) for the response
curve shown in Figure 5-15. '

10. Remove the sweep generator from IF
board input pin 403 and reconnect wire no.4.

11. Tune the "VFO A" control for a CX7
counter indication of '"500.0."

12. Connect the RF millivoltmeter to IF
board output pin 415 (see Figure 5-14).

13. Adjust IF board capacitor C71 (see Fig-
ure 5-14) for a 600 MVRMS indication on the RF
millivoltmeter.
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C7'  PINA03 C3 Tl

PIN 415

Figure 5-14. Location of Pins and Adjustments on IF Board

14. Set the "RECEIVE CHANNEL'" switch
to the "B" position.

15. Adjust IF board capacitor C20 (see Fig-
ure 5-14) for a 600 MVRMS indication on the RF
millivoltmeter.

16. Set the "OUTPUT" control to the "0"
position.

17. Check that a dummy load is connected
to the main antenna connector.

18. Depress the transmit VFO "A/T.O."
switch to the latched-in position.

19. Depress the "TUNE" switch to the
latched-in position.

5-18

20. Adjust IF board capacitor C3 (see Fig-
ure 5-14) for a 600 MVRMS indication on the RF
millivoltmeter,

21. Establish the receive mode.

o 0B

-30B
/

30.2 MHZ 31.2 MHZ

Figure 5-15. Response Curve for 30.2 to
31.2 MHz Bandpass Adjustments



5.3.2.1 Transmit and Receive Bandpass

NOTE

Unless otherwise specified, trans-
mit and receive bandpass adjust-
ments are performed in the receive
mode with a sweep generator con-
nected to the rear panel "HI-IF"
test jack.

a. Perform the 30.2 to 31,2 MHz mixer band-
pass alignment covered in paragraph 5.3.2.f.
(Omit if just previously performed.)

b. Set the "RECEIVE CHANNEL" switchtothe
"A' position,

c. Set the "IF SHIFT" control to the midrange
position.

d. Set the "AGC" switch to the "OFF'" posi-
tion,

e. Set the "BLANKER" to the "OFF" position.

f. Connect the sweep generator output to the
rear panel "HI-IF" jack and adjust its output for
20 DB. Insert an appropriate amount of attenu-
ation to yield a display of approximately 1.5 volts

from the reference base line to the peak of the
bandpass response.

g. Unplug wire no.15 from Front End board
pin 71. (Wire no.15 remains disconnected until
paragraph 5.3.2.1.k.) Switch wire no.203 from
Front End board pin 63 to pin 71. (See Figure
5-16a).

h. Connect the RF detector probe of the os-
cilloscope to the IF board transistor Q10 Gate
no.1 (see Figure 5-16b).

i. Connect the RF detector probe of the os-
cilloscope to IF board pin 465,

j. Tune Front End board transformers T6,
T7, T8 (see Figure 5-16a) and IF board trans-
former T3 (see Figure 5-16b) for the response
curve shown in Figure 5-17.

k. Switch wire no.203 from Front End board
pin 71 to 63 and reconnect wire no.15 to Front
End board pin 71 (see Figure 5-16a).

1. Disconnect the sweep generator from the
Model CXT7,

Figure 5-16(a). Location of Pins and Adjustments on Front End Board
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m. Tune an RF signal generator to 14.2 MHz,
adjust its output for 1 microvolt and apply the
signal to the Model CX7 antenna connector. Set
the "MHZ" bandswitch to '"14", tune the "VFO"
and "PRESELECTOR" for a peak '"S" meter in-
dication.

n. Set the "AGC" switch to the "OFF'" posi-
tion.

0. Connect an RF millivoltmeter to AGC De-
tector board input pin 493 (see Figure 5-16c).

p. Tune IF board capacitors C40, C41, C42,
transformers T8 and T10 (see Figure 5-16b) for
a maximum RF millivoltmeter indication.

gq. Connect an RF millivoltmeter to IF board
input pin 425, (See Figure 5-16b.)

r. Set the "BLANKER'" control to the full
clockwise position.

QIO GATE |

s. Tune IF board transformer T6 (see Fig-
ure 5-16b) for a maximum RF millivoltmeter
indication.

t. Disconnect the signal generator from the
Model CX7 antenna connector.

u. Adjust the Model CX7 for approximately 50
watts of forward power at 29.5 MHz in the tune
mode.

v. Peak Front End board inductors L3 and L4

(see Figure 5-16a) for maximum power output.

w. Peak RF Driver board inductors L1 and L2
(see Figure 5-16¢) for maximum power output,

x. Depress the "PTT'" switch to the latched-
in position,

_PIN 465

Figure 5-16(b). Location of Pins and Adjustments on IF Board
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Figure 5-16(c). Location of L1 and 1.2 on RF Driver Board

Ods
~3dB

AT LEAST —i2dB

39 MHz 40 MHz 41 MHz

Figure 5-17. Response Curve for the Transmit and
Receive Bandpass Adjustments

5-21



5.4 OPTIONAL FILTERANDCRYSTAL INSTAL-~
LATION CHECKOUT

5.4.1 Optional Filters

a. Set the "IF SHIFT" control to the '"0" posi-
tion.

b, Set the "MODE" switch to the "CW1" posi-
tion.

c. Perform the sensitivity check covered in
paragraph 5.2.2.a (only at 7.2 MHz).

d. Repeat the sensitivity check with the op-
tional filters switched into the circuit by the
"MODE'" switeh ("CW2'", "CW3", or "FSK" po-
sition). With the signal properly tuned to the
center passband of the applicable filter, the
audio output difference between off and on-fre-
quency measurements, of the sensitivity check;
should not be less than 10 DB.

e. Do not disconnect the RF signal generator
or VITVM.

f. Connect an electronic counter to the output
of the RF signal generator.

g. With the optional filters switched into the
circuit by the "MODE" switch (""CW2'", "CW3",
or "FSK" position), monitor the audio output level
and counter indication and confirm the following
6 DB bandwidths:

Filter 6 DB Bandwidth

Deluxe CW 200 to 300 Hz
Standard CW 350 to 450 Hz
FSK 1150 to 1250 Hz

5-22

5.4.2 Optional Crystals

a. Set the "MODE" selector to the "USB" po-
sition.

b. Set the "IF SHIFT'" control to the "-1.5"
position.

c. Set the "PULL-TO-CALIBRATE" control
to the "OUT" position. (Do not rotate.)

d. Set the "KHZ" bandswitch to the applicable
position (A", "B'", or "C" position).

e. Tune the "VFO A" or "VFO B" control for
a ""000. 0" display on the "KHZ' counter.

f. Tune the applicable trimmer capacitor (see
Figure 5-18) listed in Table 5-2 for a zero beat
with the calibrator output.

g. For each newly installed crystal, perform
the sensitivity check covered in paragraph5.2.2,
a. at points 100 kHz from the band ends, i.e.,
X .100 MHz and X ,900 MHz. Where X = (crystal
frequency (MHz) - 40 MHz), The audio output dif-
erence between off and on-frequency measure-
ments of the sensitivity check should not be less
than 10 DB.

h. Connect the dummy load to the Model CX7,

i. Check that the Model CX7 can be manually
tuned-up using the procedure covered in para-
graph 2.4.2.r of Section II at the following fre-
quencies for each of the newly installed crystals.

Transmit Screen

Frequency Current

__(MHz) (MA) Drive
X.100 3to8 2to 3
X .900 3to8 2to 3

X = (crystal frequency (MHz) - 40 MHz)



Froquency Bandswitch reraony Trimmer
(MHz) Position (MHz) Designation
42.0 A 2-3 C56
44.0 B 4-5 C68
45.0 B 5-6 C68
46.0 B 6 -1 C68
48.0 C 8-9 c1
49.0 C 9-10 cn
50.0 C 10 - 11 cn
51.0 C 11 - 12 ci
52.0 C 12 - 13 c
53.0 C 13 - 14 c77

Table 5-2. Optional Crystal Adjustments

c77

ces

Figure 5-18. Location of C56, C68, and C77 on Front End Board
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Wire No. Color From To Wire No. Color From To
1 BLUE AlA-1 AlA-2 36 GREEN A3-106 A4-213
2 BLUE AlA-2 AlB-2 37 GREEN A3-108 A6-326
3 BLUE AlA-2 A3-118 38 GREEN A3-109 A8-466
4 COAX AlA-17 A8-403 39 GREEN A3-110 TB1-15
4-SHLD AlA-6 A8-404 40 GREEN A3-110 J5-15
5 COAX AlA-3 E56 41 WHITE A3-116 Al0-2
5-SHLD AlA-6 GND 42 YELLOW A3-117 A5-261
COAX AlA-3 J5-24 43 RED A3-114 A4-200
6-SHLD AlA-6 J5-23 44 RED A3-113 A5-266
7 WHITE AlA-4 J5-22 45 RED A3-111 Ag-401
8 RED AlA-5 A3-113 46 RED A3-112 A6-305
9 RED AlA-5 Al1B-5 47 NOT USED
10 WHITE Al1B-1 R1-2 48 BLUE A3-120 A5-256
11 COAX Al1B-17 A8-409 49 BLUE A3-120 A6-328
11-SHLD AlB-6 AB-410 50 BLUE A3-121 C45
12 COAX Al1B-3 E55 51 BLUE A3-121 A8-451
12-SHLD Al1B-6 A7-16 52 BLUE A3-122 TB1-8
13 WHITE Al1B-4 P3-J 53 WHITE A3-123 R11-3
14 WHITE A2-52 J6-11 54 NOT USED
15 COAX A2-53 A2-71 55 COAX A3-125 A6-313
15-SHLD A2-54 A2-72 55-SHLD A3-126 A6-314
16 COAX A2-76 Al12-521 56 WHITE A3-127 C2-1
16-SHLD A2-T7 Al2-522 57 NOT USED
17 COAX A2-78 J8-1 58 NOT USED
17-SHLD A2-79 Jg-2 59 NOT USED
18 WHITE A2-58 A2-66 60 WHITE A3-130 R11-1
19 NOT USED 61 ORANGE A3-132 J6-12
20 NOT USED 62 ORANGE A3-131 Q-3
21 GRAY A2-65 A3-101 63 WHITE A3-133 Q-1
22 NOT USED 64 WHITE A3-135 C2-1
23 WHITE A2-66 A9-509 65 BROWN A3-136 Q3-3
24 GREEN A2-67 A3-107 66 WHITE A3-138 Q3-1
25 COAX A2-68 AB-421 67 WHITE A3-131 Q3-2
25-SHLD A2-69 A8-422 68 WHITE A3-139 C6-2
26 NOT USED 69 WHITE A3-141 C9-1
27 BLUE A2-61 A3-119 70 WHITE A3-142 Q2-2
28 COAX A2-59 R9-4 71 WHITE A3-143 Q2-1
28-SHLD A2-60 R9-6 72 WHITE A3-144 Q1-1
29 RED A2-70 A3-114 73 WHITE A3-145 Q1-2
30 NOT USED 74 NOT USED
31 WHITE Al10-1 J17 5 BLUE A3-1417 Q2-3
32 GRAY A3-102 J5-16 76 WHITE A3-148 C6-2
33 GRAY A3-103 A6-327 ki) WHITE A3-149 C9-1
k73 GRAY A3-104 TB1-13 78 RED A3-150 Q1-3
35 GRAY A3-105 A8-432 79 NOT USED
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Wire No. Color From To Wire No. Color From To
80 VIOLET A3-152 C3-1 122 WHITE A5-257 S8G-4
81 NOT USED 123 WHITE A5-258 A6-329
82 WHITE A3-154 P4-B 124 WHITE A5-259 J5-2
83 WHITE A3-155 c3-2 125 WHITE A5-260 S8C-1
84 NOT USED 126 YELLOW A5-262 Al10A3-9
85 WHITE A3-157 c1-2 127 WHITE A5-263 A5-265
86 WHITE A3-158 P4-C 128 WHITE A5-264 A3-155
87 NOT USED 129 WHITE A5-265 J18

88 NOT USED 130 COAX A5-267 R9-5
89 NOT USED 130-SHLD A5-268 R9-6
90 NOT USED 131 COAX A5-269 XV1-11
91 NOT USED 131-SHLD A5-270 Al10A3E1l
92 NOT USED 132 COAX A6-301 J2-1
93 NOT USED 132-SHLD A6-302 J2-2
94 NOT USED 133 WHITE J5-1 J18

95 NOT USED 134 COAX AB-304 R10-3
96 NOT USED 134-SHLD A6-305 E4

97 NOT USED 135 COAX A6-306 R13-2
98 NOT USED 135-SHLD A6-307 R13-3
99 WHITE A4-201 R8-2 136 COAX A6-308 R14-5
100 WHITE A4-202 R2-2 136-SHLD A6-309 R14-6
101 WHITE A4-203 R2-3 137 COAX A6-310 R3-2.
102 WHITE A4-204 R8-1 137-SHLD A6-311 E6

103 WHITE A4-205 P3-8 138 NOT USED

104 BLUE A4-206 P3-6 139 WHITE A6-319 S8D-6
105 COAX A4-207 A8-405 140 COAX A6-316 R13-1
105-SHLD A4-208 A8-406 140-SHLD A6-315 R13-3
106 WHITE A4-209 R8-3 141 COAX AB8-423 S1D-2
107 WHITE A4-210 R2-1 141-SHLD AB-424 S1D-8
108 NOT USED 142 COAX A6-320 R11-2
109 COAX A4-215 A9-4817 142-SHLD A6-321 E52
109-SHLD A4-214 A9-486 143 COAX A6-322 S1E-2
110 WHITE A4-216 S8B-6 143-SHLD A6-323 S1E-1
111 RED A8-427 S8B-8 144 COAX A6-324 R12-3
112 BLUE S8F-1 S8B-1 144-SHLD A6-325 R12-2
113 WHITE A4-217 R6-2 145 WHITE A6-329 SS8E-6
114 WHITE A4-218 R6-3 146 WHITE A5-260 SiD-5
115 WHITE A4-219 P3-L 147 WHITE A8-430 P4-F
116 BLUE A4-220 A3-118 148 COAX A6-330 A9-501
117 WHITE A4-221 P3-H 148-SHLD A6-331 A9-502
118 WHITE A4-222 R6-1 149 COAX S1D-3 A9-496
119 COAX A4-224 A8-407 149-SHLD S1D-8 A9-497
119-SHLD A4-225 A8-408 150 COAX A6-335 J11-1
120 ORANGE A5-251 J6-13 150-SHLD A6-334 J11-2
121 WHITE A5-252 P4-2 151 COAX A2-74 $4-2

Table 6-1. Wire Run List (Sheet 2 of 6)
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Wire No. Color From To Wire No. Color From To
151-SHLD A2-73 E51 188 COAX A8-447 J9-1
152 COAX A6-336 R10-1 188-SHLD A8-448 J9-2
152-SHLD A6-337 E4 189 GREEN A8-416 AB-466
153 WHITE Cc43 P3-11 190 NOT USED

154 COAX A9-473 E57 191 VIOLET A10A3-8 C3-1
154-SHLD A9-472 GND 192 RED C4-2 C7-1
155 NOT USED 193 RED Ca-1 C5-2
156 NOT USED 194 RED C6-1 C9-2
157 BROWN A3-136 C36 195 RED C8-1 J1

158 VIOLET C3-1 C46 196 COAX C8-1 E41
159 WHITE can P3-C 196-SHLD E15 E53
160 WHITE Cc42 R4-1 197 RED C8-2 C5-1
161 WHITE c41 R4-2 198 NOT USED

162 WHITE c40 J12-3 199 WHITE J1-2 J3

163 WHITE C39 J12-1 200 NOT USED

164 WHITE c38 S8C-1 201 NOT USED

165 WHITE A8-402 P3-6 202 WHITE J2-3 S1C-2
166 WHITE A8-411 P3-5 203 COAX A2-63 J10-1
167 WHITE A8-412 P3-4 203-SHLD A2-64 J10-2
168 COAX A8-413 R3-1 204 WHITE J13-1 $8C-1
168-SHLD A8-414 REMOVED 205 WHITE S1A-5 XF1-2
169 COAX A8-453 A8-459 206 WHITE J5-3 XF1-8
169-SHLD A8-452 A8-460 207 ORANGE J5-4 A3-132
170 WHITE A8-417 P3-9 208 VIOLET J5-5 A3-152
171 WHITE AB-418 R7-1 209 RED J5-6 A3-150
172 WHITE A8-419 P3-2 210 BLUE J5-17 A3-147
173 WHITE AB-420 R7-3 211 BROWN J5-8 A3-136
174 COAX A9-475 s4-1 212 BLACK J5-9 Ell
174-SHLD A9-474 E51 213 WHITE J5-10 A2-58
175 NOT USED 214 WHITE J5-12 R14-2
176 WHITE A8-428 S8F-6 215 WHITE J5-13 P4-E
177 WHITE A8-431 J5-17 216 WHITE J5-14 Mi-2
178 WHITE A9-476 J5-11 217 WHITE J5-18 R5-2
179 NOT USED 218 WHITE J5-19 J17
180 COAX A8-454 AB-456 219 WHITE J5-20 A10-4
180-SHLD A8-455 REMOVED 220 WHITE J5-21 P3-N
181 NOT USED 221 WHITE A10A3-10 E18
182 COAX A8-435 A9-500 222 WHITE J6-2 S1A-3
182-SHLD A8-436 A9-499 223 WHITE J6-3 S1A-1
183 WHITE A9-506 P4-E 224 NOT USED

184 WHITE A8-471 S8G-6 225 NOT USED

185 WHITE AB8-467 S8H-6 226 BUSS J6-6 E12
186 COAX A9-489 R14-4 227 BUSS J6-17 XFi-1
186-SHLD A9-488 R14-6 228 NOT USED

187 WHITE A9-471 S6-11 229 WHITE J6-9 TBI1-20
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Wire No. Color From To
230 WHITE A3-165 E19
231 NOT USED

232 BLUE R1-3 TB1-8
233 WHITE R3-3 TBI1-17
234 NOT USED

235 WHITE R5-3 TB1-12
236 WHITE RT7-2 S5B-10
237 NOT USED

238 COAX R10-2 S1E-3
238-SHLD E4 S1E-1
239 NOT USED

240 NOT USED

241 NOT USED

242 NOT USED

243 RED R14-3 A3-112
244 NOT USED

245 BLACK Mil-1 E9

246 BLACK S1A-2 TB1-7
2417 NOT USED

248 COAX A9-485 S8C-12
248-SHLD A9-484 S8C-3
249 WHITE A3-166 E51
250 WHITE S8C-6 S1C-2
251 BLACK S1C-3 TB1-6
252 BLUE S1D-7 TB1-9
253 WHITE SiD-8 S8D-12
254 NOT USED

255 NOT USED

256 WHITE S1D-11 A9-498
257 WHITE S1D-12 TB1-19
258 NOT USED

259 WHITE S5B-6 P3-A
260 NOT USED

261 WHITE S5A-6 P3-B
262 NOT USED

263 NOT USED

264 NOT USED

265 WHITE S5A-1 P3-10
266 NOT USED

267 NOT USED

268 WHITE S5B-1 P3-3
269 NOT USED

270 NOT USED

271 NOT USED

272 NOT USED

Wire No. Color From To
273 NOT USED

274 NOT USED

275 NOT USED

276 NOT USED

277 NOT USED

278 GRAY TBI1-14 P3-12
279 NOT USED

280 BLUE TB1-10 P3-1
281 NOT USED

282 NOT USED

283 NOT USED

284 BLACK TB1-6 P3-K
285 NOT USED

286 GREEN TB1-15 P3-F
287 NOT USED

288 WHITE Al0-6 P4-1
289 NOT USED

290 WHITE A10-7 P4-A
291 NOT USED

292 NOT USED

293 NOT USED

294 GREEN S5A-2 S5B-8
295 GREEN S5A-2 S5A-5
296 BLACK S5A-4 S5B-17
297 BUSS S5A-3 S5A-4
298 BLUE S5B-2 S5B-5
299 GRAY TB1-14 S5B-4
300 BUSS S5B-3 S5B-4
301 NOT USED

302 BLUE TB1-10 S5B-5
303 BLACK TB1-5 S5B-17
304 BLACK S5B-7 S5B-9
305 GREEN TB1-16 S5B-8
306 BUSS S6-8 $6-9
307 NOT USED

308 NOT USED

309 NOT USED

310 NOT USED

311 NOT USED

312 NOT USED

313 NOT USED

314 NOT USED

315 NOT USED

316 NOT USED

3117 NOT USED
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Wire No. Color From To Wire No. Color From To
318 NOT USED 363 NOT USED
319 NOT USED 364 NOT USED
320 NOT USED 365 NOT USED
321 NOT USED 366 NOT USED
322 NOT USED 367 NOT USED
323 NOT USED 368 NOT USED
324 NOT USED 369 NOT USED
325 NOT USED 370 NOT USED
326 NOT USED n NOT USED
327 NOT USED 372 NOT USED
328 NOT USED 373 NOT USED
329 NOT USED 3714 WHITE Q-2 C2-1
330 NOT USED 375 WHITE XK1-1 A3-166
331 NOT USED 376 NOT USED
332 NOT USED 317 WHITE XK1-4 A10-5
333 NOT USED 378 WHITE XK1-6 A3-163
334 NOT USED 379 NOT USED
335 NOT USED 380 ORANGE A3-132 Al10-3
336 NOT USED 381 GREEN A3-106 A5-272
337 NOT USED 382 BLUE A3-122 J6-10
338 NOT USED 383 RED A9-481 TB1-4
339 NOT USED 384 NOT USED
340 NOT USED 385 BLUE A9-505 TB1-9
341 NOT USED 386 GREEN A9-491 TB1-16
342 NOT USED 387 COAX A9-493 A8-465
343 NOT USED 388 NOT USED
344 NOT USED 389 NOT USED
345 NOT USED 390 WHITE TB1-1 R1-1
346 NOT USED 391 NOT USED
3417 WHITE A9-478 AB8-462

392 NOT USED
348 WHITE A9-480 S6-5 393 WHITE AT-355 C43
349 WHITE A9-479 S6-9 394 BLUE AT7-356 C45
350 NOT USED 395 BROWN L1-1 c31
351 NOT USED 396 WHITE AT-360 C39
352 NOT USED

397 WHITE AT-361 C38
353 WHITE AB-469 S58G-17 398 WHITE A7-362 C42
354 NOT USED 399 WHITE A7-363 C40
355 WHITE A8-470 S8H-17 400 WHITE AT-364 C41
356 NOT USED 401 WHITE AT-365 AT7-368
357 NOT USED

402 VIOLET AT7-366 C46
358 NOT USED 403 WHITE A7-367 C47
359 NOT USED 404 RED A3-115 TB1-2
360 NOT USED 405 COAX SiD-1 S8A-6
361 NOT USED 405-SHLD S1D-9 S8A-3
362 NOT USED
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Wire No. Color From To Wire No. Color From To
406 COAX S1D-3 S8A-1 454 NOT USED

406-SHLD S1D-6 S8A-2 455 NOT USED

407 NOT USED 456 NOT USED

408 NOT USED 457 WHITE S8G-1 FL4-3
409 NOT USED 458 COAX S8G-11 FL5-1
410 NOT USED 458-SHLD FL5-GND FL5-GND
411 NOT USED 459 NOT USED

412 NOT USED 460 WHITE S8H-1 FL4-1
413 NOT USED 461 . COAX S8H-11 FL5-3
414 RED A8-401 A8-427 461-SHLD FLA4A-GND FL4-GND
415 BLUE AB-429 AB-434 462 NOT USED

416 NOT USED 463 NOT USED

417 BLUE AB8-434 A8-451 464 NOT USED

418 GRAY AB-432 AB8-449 465 NOT USED

419 WHITE R9-1 TB1-18 466 NOT USED

420 WHITE R9-2 AB8-437 467 NOT USED

421 WHITE R9-3 TB1-11 468 NOT USED

422 NOT USED 469 NOT USED

423 NOT USED 470 NOT USED

424 NOT USED 471 NOT USED

425 NOT USED 472 NOT USED

426 NOT USED 473 NOT USED

427 COAX A4-212 A9-495 474 NOT USED

427-SHLD A4-211 A9-494 475 1/8" BRAID FL5-2 IL.F. GND
428 NOT USED 476 WHITE Al10-1 S1C-5
429 NOT USED 471 WHITE A10-4 S1C-6
430 NOT USED 478 1/8" BRAID F14-2 L F. GND
431 NOT USED 479 WHITE AT-352 E55

432 NOT USED 480 WHITE AT-354 E56

433 NOT USED 481 WHITE A7-358 E57

434 NOT USED 482 NOT USED

435 NOT USED 483 ORANGE A3-132 A9-5017
436 NOT USED 484 GRAY A9-508 TB1-13
437 NOT USED 485 NOT USED

438 NOT USED 486 NOT USED

439 NOT USED 487 NOT USED

440 NOT USED 488 NOT USED

441 NOT USED 489 WHITE A5-271 A6-338
442 NOT USED 490 NOT USED

443 NOT USED 491 BUSS A10A1S1A-4 Al10A2S1C-
444 BUSS J6-1 E18 WIPER
445 BUSS J6-14 E19 492 BUSS A10A1S1A-5 Al10A1C2
446 BUSS J6-8 E20 493 BUSS A10A1S1A- Al10A2-32
4417 NOT USED WIPER

448 NOT USED 494 BUSS A10A1S1B-4 A10A2S1A-
449 BUSS S8A-3 E8 WIPER
450 NOT USED 495 BUSS A10A181B-5 Al10A1C1
41 NOT USED 496 BUSS A10AIS1B- E29

452 NOT USED WIPER

453 NOT USED 497 WHITE AT-353 GND LUG
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* ADDED ON CX7A MODIFIED AND PRODUCTION RADIOS

X WIRE CUT OR REMOVED

Figure 6-1. Deluxe Integrated Station Model CX7 Schematic Diagram (Sheet 1 of 4)
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. ON CX7A, C27 CHANGED TO 10 MFD TO IMPROVE VOX ATTACK RESPONSE.
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Figure 6-1. Deluxe Integrated Station Model CX7 Schematic Diagram (Sheet 4 of 4)



NOTES:
1. UNLESS OTHERWISE SPECIFIED ALL DECIMAL YALUE CAPACITORS ARE IN UF.
2. UNLESS OTHERWISE SPECIFIED ALL WHOLE VALUE CAPACITORS ARE IN PF, 5 +I5V

3. ALL UNMARKED RESISTORS ARE 1/4 WATT,
PTO SWITCHING

4. THESE COMPONENTS NOT PART OF P.C. BOARD.
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Figure 6-6. RF Driver Board A5 Schematic Diagram (Sheet 2 of 2)
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