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Warranty

The Technical Materiel Corporation, hereinafter referred to as TMC, warrants the equipment (ex-
cept electron tubes, *fuses, lamps, batteries and articles made of glass or other fragile or other expendable
materials) purchased hereunder to be free from defect in materials and workmanship under normal use
and service, when used for the purposes for which the same is designed, for a period of one year from
the date of delivery F.O.B. factory. TMC further warrants that the equipment will perform in a manner
equal to or better than published technical specifications as amended by any additions or corrections
thereto accompanying the formal equipment offer.

TMC will replace or repair any such defective items, F.O.B. factory, which may fail within the
stated warranty period, PROVIDED:

1. That any claim of defect under this warranty is made within sixty (60) days after
discovery thereof and that inspection by TMC, if required, indicates the validity of
such claim to TMC'’s satisfaction.

2. That the defect is not the result of damage incurred in shipment from or to the
factory. ’

3. That the equipment has not been altered in any way either as to design or use
whether by replacement parts not supplied or approved by TMC, or otherwise.

4. That any equipment or accessories furnished but not manufactured by TMC, or not
of TMC design shall be subject only to such adjustments as TMC may obtain from
the supplier thereof.

Electron tubes furnished by TMC, but manufactured by others, bear only the warranty given by
such other manufacturers. Electron tube warranty claims should be made directiy to the manufacturer
of such tubes.

TMC’s obligation under this warranty is limited to the repair or replacement of defective parts
with the exceptions noted above.

At TMC's option any defective part or equipment which fails within the warranty period shall be
returned to TMC's factory for inspection, properly packed with shipping charges prepaid. No parts or
cquipment shall be returned to TMC, unless a return authorization is issued by TMC.

No warrantics, express or implied, other than those specifically set forth herein shall be applicable
to any equipment manufactured or furnished by TMC and the foregoing warranty shall constitute the
Buyers sole right and remedy. In no event does TM C assume any liability for consequential damages, or
for loss, damage or expense directly or indirectly arising from the use of TMC Products, or any in-
ability to use them either separately or in combination with other equipment or materials or from any
other cause. *Electron tubes also include semi-conductor devices.



PROCEDURE FOR RETURN OF MATERIAL OR EQUIPMENT

Should it be necessary to return equipment or material for repair or replacement, whether
within warranty or otherwise, a return authorization must be obtained from TMC prior to
shipment. The request for return authorization should include the following information:

1. Model Number of Equipment.

2. Serial Number of Equipment.

3. TMC Part Number.

4. Nature of defect or cause of failure.
5

. The contract or purchase crder under which equipment was delivered.

PROCEDURE FOR ORDERING REPLACEMENT PARTS

When ordering replacement parts, the following information must be included in the
order as applicable:

1. Quantity Required.

2. TMC Part Number.

3. Equipment in which used by TMC or Military Model Number.
4. Brief Description of the Item.

5

. The Crystal Frequency if the order includes crystals.

PROCEDURE IN THE EVENT OF DAMAGE INCURRED IN SHIPMENT

TMC's Warranty specifically excludes damage incurred in shipment to or from the
factory. In the event equipment is received in damaged condition, the carrier should be
notified immediately. Claims for such damage should be filed with the carrier involved
and not with TMC.

All correspondence pertaining to Warranty Claims, return, repair, or replacement and all
material or equipment returned for repair or replacement, within Warranty or otherwise,

should be addressed as follows:

THE TECHNICAL MATERIEL CORPORATION

Engincering Services Department
700 Fenimore Road
Mamaroneck, New York
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SECTION 4

PRINCIPLES OF OPERATION

4-1. GENERAL.

4-2.  This section details the principles of operation of General Purpose Receiver
GPR-110 as an independently operated communications receiver. The principles of opera-
tion of the GPR-110 are presented on three levels. The first level is an overall block dia-
gram discussion where the function of a group of circuits (generally a circuit board) is
described, with the emphasis on an overall understanding of the operation of the receiver.
The second level is a detailed block diagram discussion, where each circuit board is
described on a block diagram level. The third level is a circuit analysis of each circuit

board which traces the signal flow through each board.

4-3. The GPR-110 capabhilities can be expanded through the addition of certain accessory
units. This section does not include the principles of operation of the accessory units; a
full description of the accessory units is covered in the applicable system operating

manuals.

4-4. BLOCK DIAGRAM DISCUSSION.

4-5. The receiver consists of two basic sections; the signal flow section and the digital
logic and control section. The signal flow section contains the r-f, i-f, and audio circuits
and the digital logic and conirol section contains the digital circuits which establish and

maintain the receiver at the selected frequency.

4-6. The signal flow section includes the circuits shown in figure 4-1 and the digital logic
and control section includes the circuits shown in figure 4-2. Some circuit boards function
in both the signal flow and digital logic and control circuits; these circuit boards are shown

on both figures to clarify the functioning ot each section.

008753011 4-1



4-7.  The signal present at the antenna is routed through J104 to preselector Z120. The
preselector contains relays and a bandpass filter. The filter rejects the broadcast frequen-
cies from approximately 500 to 1600 kHz and is inserted by the relays at all frequencies
except the broadcast band. The preselector also contains a receiver disable relay which
disconnects the receiver antenna and audio when an associated transmitter is enabled. The

resultant output of the preselector is applied to rf input mixer assembly Z307.

4-8.  The rf input mixer assembly is basically a balanced modulator which receives the
preselector output signal, and also receives an oscillator signal in the frequency range
from 163.5 to 192.5 mHz from Z304. The output frequency of 163.5-192.5 mHz oscillator
assembly 2304 is always 163.5 mHz above the receiver MHz frequency and is mixed in rf
input mixer assembly Z307. As a result, the output of Z307 is in the range of 162.5 to
163.5 mHz and is applied to differential amplifier Z306. Differential amplifier Z306 is
tuned to 163 + 0.5 mHz and amplifies the signal.

4-9. The resultant output of the differential amplifier is applied to if output mixer assem -
bly Z305. Also applied to Z305 is a 160.5 mHz signal from oscillator assembly Z302. The
two signal frequencies are mixed in Z305 to produce a 3-2 mHz output that is applied to a

mixer in tunable if assembly Z301.

4-10. Also applied to the mixer in tunable if assembly Z301 is a 3.25-2.25 mHz signal
developed by an oscillator in Z301. Both the 1-mHz range between 3-2 mHz and the 1-mHz
range between 3.25-2.25 mHz are divided into 10 bands to obtain the optimum selectivity
from the varicap controlled elements, and provide tight tracking. The result of the mixing

frequencies yields a difference frequency of 250 kHz.

4-11. The 250-kHz signal from the mixer in the tunable if assembly is the result of the
third frequency conversion and this signal is applied to USB filter assembly Z115 (and LSB
filter assembly Z116 if this optional assembly is included in the receiver). The filters
amplify and detect the 250-kHz signal. If the receiver is set to AM, the signal is detected
by the AM detector in the USB assembly. The sideband filter assembly has two outputs.

One is a 600-ohm balanced output for upper sideband signals to auxiliary equipment such as

4-2 008753011
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a teletype converter input. The second output is an amplified audio signal which is routed
to the AF GAIN control, the USB or LSB line adjustment potentiometer, and the METER
USB/LSB pushbutton switch. The signal level derived from the AF GAIN control is applied
to audio assembly Z114. The audio assembly amplifies the audio before it is routed to the
internal speaker and external speaker jack, the PHONES jack on the front panel, meter
adjustment circuitry, audio squelch circuitry tying into an audio disable relay located in

the preselector assembly, and a d-c bridge receifier circuit for the front panel meter.

4-12. The preceding signal flow section discussion is fairly straight forward and is a basic
triple conversion receiver, with the added feature of a high i-f frequency for good image
rejection. The uniqueness of the GPR-110 lies in the digital and control section and the afc

circuitry.

4-13. The sync/afc assembly Z117 contains an XVCO tuned to 1.25 mHz whose output is
mixed with the 1-mHz standard signal. The resultant 250-kHz signal is applied to a phase
detector. Also applied to the phase detector is the 250-kHz output signal from tunable if
assembly Z301 via the AFC position of the front panel AFC/SYNTH switch and 50-Hz filter
FL1 in sync/afc assembly Z117. The FINE TUNE control is used to adjust the XVCO for
the plus and minus 50 Hz of filter FL1. The sync indicator senses the output of FL1; when
the frequency is set up within the bandpass of the filter, the sync indicator lights indicating
that the signal is through within 50 Hz. Therefore, the sync indicator acts as a carrier
indicator in this situation. The phase detector compares the 250-kHz signal output from

the XVCO mixer with the 250-kHz output signal of the filter. Any difference in frequency
results in a d-c output voltage from the phase detector which is applied to the 3.25-2.25 mHz
oscillator in tunable if assembly Z301 and corrects the oscillator output in such a manner as
to bring the 250-kHz output signal of the tunable if assembly closer to 250 kHz. A second
d-c output of the phase detector is applied to the sync switch which is in a metering circuit.
When in sync position, it permits visually monitoring the fine tuning as the FINE TUNE con-
trol is varied. When the meter is zeroed, the sync indicator remains lighted on both sides

of the bandwidth. This enables tuning while the meter monitors the r-f or audio levels.
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4-14. Establishing and maintaining the selected frequency is a function of the digital logic
and control section which operates through memory assembly Z105 to apply a 0 to 40 volt
d-c tune signal to 163.5-192.5 mHz oscillator Z304. The level of the d-c tune signal volt-
age determines the frequency output of the oscillator, thereby maintaining the receiver at
the selected frequency. In turn, the memory assembly receives various inputs from com-
parator assembly Z104 which receives tune information via sample divide/phase detector
assembly Z107. A number of closed loops are established that set and maintain the

selected frequency.

4-15. Sample divide/phase detector assembly Z107 receives a signal in the range of

3-32 mHz from sample mixer assembly Z303. The 3-32 mHz frequency is the result of
mixing the 163.5-192.5 mHz oscillator output with the 160.5 mHz oscillator signal. The
sample divide circuitry of Z107 utilizes this signal frequency as one input to programmable
divider circuits. The divide factor for each programmable divider circuit is controlled by
the binary coded signals resulting from the setting of the front panel MHZ switch, indicating
the desired operating frequency of the receiver. The sample divide circuitry of Z107 forms
a closed loop with comparator assembly Z104, memory assembly Z105, 163.5-192.5 mHz

oscillator assembly Z304, and sample mixer assembly Z303.

4-16. The sample divide circuit divides the 3-32 mHz input from the sample mixer by the
dividing factor determined by the MHZ switch setting, and is seeking an output of 3333

(3333 pulses in a 10-millisecond gating period). The difference from the desired 3333 out-
put of the sample divide circuit indicates to the comparator assembly the direction and
amount of voltage change required of the memory assembly. The d-c tune output of the
memory assembly then changes accordingly and varies the frequency of the 163.5-192.5 mHz
oscillator output. A sample of the oscillator output is then applied to the sample mixer
assembly, resulting in a 3-32 mHz frequency output that is applied back to the sample

divide circuit. The process continues until the output of the sample divide circuit is 3333,

at which point the frequency is in locking range of the phase detector.
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4-17. SIGNAL FLOW CIRCUITS, BLOCK DIAGRAM DISCUSSION.

4-18. PRESELECTOR ASSEMBLY Z120,

4-19. Preselector assembly Z120 receives the antenna signal and controls the insertion of
a 500 to 1600 kHz filter in the signal path. Signal routing through the preselector assembly
is controlled by relays K1 and K2. In the normally deenergized state, the relays route the
antenna signal through the filter and out of the assembly to rf input mixer assembly Z307.
When the receiver is operated in the a-m mode of the broadcast band frequency range,
relay K2 is energized by a control signal from the front panel MHz switch via mHz display/
divider assembly Z103. With K2 energized, the filter is bypassed and the antenna signal is
effectively routed through the two relays to Z307. When operated in other than the broad-
cast band, the relays are deenergized and the filter is inserted in the signal path. Relay K1
is energized by a receiver disable signal when an associated transmitter antenna is used in
conjunction with the GPR-110. When energized, K1 grounds the input signal and removes

the positive potential from the audio preamplifier.

4-20. 163.5-192.5 MHZ OSCILLATOR ASSEMBLY Z304.

4-21. The 163.5-192.5 mHz oscillator assembly Z304 develops the first mixing frequency
which is approximately 163.5 mHz above the receiver MHz frequency. The oscillator output
is mixed with the antenna signal output of the preselector assembly to produce the first i-f
conversion. The initial frequency output of Z304 is established by a d-c tune signal voltage
from memory assembly Z105 and places the oscillator output frequency at approximately the

required output. A sample of the oscillator frequency is applied to sample mixer assembly

7303 where it is mixed with the 160.5 Hz output of 2302 t ield

SD

3-32 mHz output fre-
quency that is applied to sample divide/phase detector assembly Z107. The sample divide/
phase detector assembly then produces a fast loop error control signal voltage that corrects

and/or maintains the required output frequency of Z304.

4-22. The 163.5-192.5 mHz oscillator assembly Z304 contains two oscillator circuits;

nnnnnnnnnnnnn +1.

P T £ 41
o uyc;abcn in the LWOWCL llai 1

R T T R s T e To s
LIIC L CYULL CU 11 CYuTiiLy L allgc v

008753011 4-9



second operates in the upper half of the required frequency range of 176.5-192.5 mHz.
Oscillator selection is controlled by a low and high signal from mixer /oscillator control
assembly Z109 which activates the required oscillator from the information received from

the front panel MHZ switch setting via MHz display divider Z103.
4-23. RF INPUT MIXER ASSEMBLY Z307.

4-24. Rf input mixer assembly Z307 receives the preselector output signal, and also
receives the oscillator frequency from the 163.5-192.5 mHz oscillator assembly, and mixes
the two signals. The resultant difference signals are applied to difference amplifier assem-
bly Z306. The mixing element is a double balanced diode mixer circuit Z1 on the rf input

mixer assembly Z307.
4-25. DIFFERENCE AMPLIFIER ASSEMBLY Z306.

4-26. Difference amplifier assembly Z306 receives the difference output signals from rf
input mixer assembly Z307, and selects the difference frequency. The difference ampli-
fier assembly contains a three-stage amplifier which is tuned to 163 mHz and has a band-
width of 0.5 mHz. The resultant amplified 163 + 0.5 mHz output signal is applied to if

output mixer assembly Z305.
4-27. IF OUTPUT MIXER ASSEMBLY Z305.

4-28. If output mixer assembly Z305 receives the 163 + 0.5 mHz output signal from
difference amplifier assembly Z306, mixes the signal with a 160.5 mHz signal from oscil-
lator Z302, and develops a resultant 3-2 mHz signal that is applied to tunable if assembly
7Z301. The 3-2 mHz i-f signal is the result of the second frequency conversion in the
receiver. The exact output frequency in the 1-mHz range from 3-2 mHz is determined by
the operating frequency of the receiver. For example, with an incoming signal of 100 kHz,
the carrier frequency of the i-f output is 2.900 mHz, with plus and minus 3-kHz sidebands.
The mixing elementis a double balanced mixer circuit Z1 on the if output mixer assembly

Z305.
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4-29, 160.5 MHZ OSCILLATOR ASSEMBLY Z302.

4-30, The 160.5 mHz oscillator assembly Z302 develops a 160.5 mHz output that is applied
to if output mixer assembly Z305 where it is mixed with the if signal from difference ampli-

fier Z306 to produce a second if conversion frequency.
4-31. TUNABLE IF ASSEMBLY Z301.

4-32. Tunable if assembly Z301 receives the 3-2 mHz signal from if output mixer assem-
bly Z305 and mixes the signal with an internally generated 3.25-2.25 mHz signal to develop
the third frequency conversion yielding 250 kHz. The exact frequency output of the internally
generated 3.25-2.25 mHz signal is a function of the receiver frequency setting and is con-
figured in such a manner that, when mixed with the incoming 3-2 mHz signal, produces a
250-kHz output signal. The 3.25-2.25 mHz oscillator is voltage controlled and receives a
d-c loop signal from sync/afc assembly Z117 that corrects and,/or maintains the output of
the tunable if assembly at 250 kHz. The 250-kHz output signal is applied to the symmetrical
filters Z112, Z113, USB filter assembly Z115, and (optional) L.SB filter assembly Z116.
The 250-kHz output signal is also applied to sync/afc assembly Z117 via the AFC position

of the front panel AFC/SYNTH switch.

4-33. MIXER/OSCILLATOR CONTROL ASSEMBLY Z109.

4-34. Mixer/oscillator control assembly Z109 develops the high and low oscillator voltage
control for the 163.5-192.5 mHz oscillator assembly Z304 in response to information
received from mHz sidplay divider assembly Z103 to activate the required high or low fre-
quency oscillator assembly in Z304. The mixer/oscillator control assembly also mixes the
3.25-2.25 mHz signal from tunable if assembly Z301 with a 4.25 mHz signal derived from
the 17th harmonic of the 250 kHz signal input from display divider assembly Z103. The
resultant 1-2 mHz output signal is applied to digital counter assembly Z102 where it is

counted and read out as the exact operating frequency of the receiver.
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4-35. SYNC/AFC ASSEMBLY Z117.

4-36. Sync/afc assembly Z117 develops a d-c voltage that is used to correct the frequency
of the 3.25-2.25 mHz oscillator in the tunable if assembly. A 250-kHz i-f signal is
received from the tunable if assembly when the front panel AFC /SYNTH switch is set to the
AFC position, and from the 100 Hz synthesizer when the AFC/SYNTH switch is set to
SYNTH. The signal passes through a 250-kHz filter with a bandpass characteristic of 50 Hz
and is applied to one input of a phase detector circuit. The second input to the phase
detector circuit is a 250-kHz signal developed within the sync/afc assembly by mixing a
1-mHz signal from the 1-mHz standard with a 1.25 mHz signal from a crystal controlled
oscillator (XVCO) in the assembly. When the phase detector circuit generates a difference
voltage, the XVCO oscillator receives a d-c correction voltage, and a d-c error correction
voltage is also routed back to the oscillator in the tunable if assembly to correct the
3.25-2.25 mHz oscillator output in such a manner as to result in a 250-kHz output from the
tunable if assembly. The frequency of the XVCO oscillator can be shifted slightly by adjust-
ing the front panel fine TUNE control. When a 250-kHz signal from either the 100 Hz
synthesizer or the tunable if assembly passes through the bandpass filter in the sync/afc
assembly. the SYNC indicator on the front panel lights to indicate that the receiver is tuned

within 100 Hz of the incoming signal (in sync).
4-37. 100 HZ SYNTHESIZER ASSEMBLY Z110.

4-38. The 100 Hz synthesizer assembly Z110 provides a 250-kHz signal to the sync/afc
assembly when the front panel AFC/SYNTH switch is set to SYNTH, thereby applying the
internal synthesizer output to the sync/afc assembly. The 250-kHz signal is derived by
mixing the 3.25-2.25 mHz signal from tunable if assembly Z301 (via mixer/oscillator con-
trol assembly Z109), with a 2-3 mHz signal derived from a harmonic of the 100-Hz input
from digital counter assembly Z102. The resultant 250-kHz output is directly related to the
3.25-2.25 mHz oscillator output and provides a phase detector lock every 100 Hz. In turn,
the phase detector in the sync/afc assembly develops a d-c voltage that is applied to the
3.25-2.25 mHz oscillator in the tunable if assembly. Therefore, if the oscillator frequency
has an inaccuracy of 100 Hz, the phase detector d-c voltage derived from the 100-Hz
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synthesizer output signal locks it at that frequency. For frequencies between 100 Hz incre-
ments, the front panel FINE TUNE control varies the 1.25 mHz XVCO oscillator in the '
sync/afc assembly to offset the 1.25 mHz frequency to lock both signals at a 100-Hz incre-

mental lock.
4-39. SAMPLE MIXER ASSEMBLY Z303.

4-40. Sample mixer assembly Z303 receives a sample signal from the 163.5-192.5 and
160.5 mHz oscillators and mixes them to generate an output frequency in the range of

3-32 mHz. Because the frequency of the 163.5-192.5-Hz osciliator varies with the receiver
operating frequency. the precise 3-32 mHz output frequency is proportional to the operating
frequency. The 3-32 mHz output frequency is applied to the sample divide/phase detector
assembly Z107, the mixer/divider assembly Z108, and to the digital logic and control

circuits.
4-41. SAMPLE DIVIDE/PHASE DETECTOR ASSEMBLY Z107.

4-42. The sample divide/phase detector assembly Z107 contains a sample divide circuit
that functions in the digital logic and control section and a phase detector circuit that func-
tions in the signal flow section. The functional operation of the sample divide circuit of
this assembly is described in the functional description of the digital logic circuits. The
phase detector circuit of this assembly generates d-c correction voltages for the 163.5-
192.5 mHz oscillator assembly and the 160.5 mHz oscillator assembly. A 3-12 mHz signal
is received from both the 3-12 mHz generator assembly Z106 and the mixer/divider assem-
hbly Z108. Each signal is amplified separately and applied to one of the inputs of a phase
detector transformer. The resultant output voltage is the fast loop error signal which is
applied to the 163.5-192.5 mHz oscillator assembly. The same output voltage is applied
through a delay circuit which reduces the response time, and froms the slow loop error

signal which is applied to the 160.5 mHz oscillator assembly.

008753011 4-13



4-43. MIXER/DIVIDER ASSEMBLY Z108.

4-44. The mixer/divider assembly Z108 receives a 10-mHz input from the 3-12 mHz gen-
erator assembly, divides and multiplies the frequency in accordance with binary coded
commands received from the mHz display/divider assembly Z103, and mixes the resultant
with a 13-32 mHz signal from the sample mixer assembly Z303. The resultant frequency is
a signal in the 3-12 mHz range, and is applied to the sample divide/phase detector assembly
where it is compared against a 3-12 mHz signal from 3-12 mHz generator assembly Z106 to

develop the fast and slow loop error control voltages.
4-45. 1 MHZ STANDARD 7202,

4-46. The 1 mHz standard assembly Z202 provides an extremely stable 1-mHz signal to the
3-12 mHz generator assembly Z106, mHz display/divider assembly Z103, BFO assembly

Z118. and to the assemblies of the digital logic and control circuits.
4-47. BFO ASSEMBLY Z118.

4-48. The BFO assembly Z118 receives a 1-mHz square wave, divides it by four, and
applies the resultant 250-kHz signal to the USB assembly Z115, and to the LSB assembly
Z116 (if used). In the USB and/or LSB assemblies, the 250-kHz signal is mixed with
incoming c¢-w signals to provide an audible tone. A front panel BFO pushbutton switch
enables a fixed 250-kHz beat frequency signal, or connecting a BFO control which varies the

tone approximately 1000 Hz on either side of zero.
4-49. SYMMETRICAL FILTER ASSEMBLIES Z112 AND Z113.

4-50. The symmetrical filters provide the signal bandwidth selected from front panel push-
buttons. The symmetrical filters receive the 250-kHz i-f signal from tunable if assembly
7301 when operating in the a-m and c-w mode. The signal is then passed through a narrow
band filter which is designed to meet the user's requirement. Symmetrical filter Z112 con-
tains two filter and amplifier circuits with a 0.4 and 1 kHz bandpass, respectively, and

Z113 contains two filters and amplifiers, with a 3 and 6 kHz bandpass, respectively, in
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addition to a widebhand amplifier with approximately a 12-kHz bandwidth. The desired band-

width is selected by a pushbutton switch on the front panel.

4-51. USB FILTER ASSEMBLY Z115.

4-52. During USB or ISB operation, the USB filter assembly Z115 receives a 250-kHz i-f
signal from the tunable if assembly Z301 (in a-m or c-w operation, the signal is received
through one of the narrow band symmetrical filters), and mixes it with a 250-kHz signal
from the BFO assembly (derived from the 1 mHz standard), to produce an audio tone. The
resultant audio is amplified in the audio circuit of the USB filter assembly and applied to the
rear panel output terminals for the USB 600 ohm distribution line. The audio signal is also
applied, via the AF GAIN control. to an audio amplifier circuit in audio assembly Z114

where sufficient audio drive is developed for the internal and external speakers.

4-53. LSB FILTER ASSEMBLY Z116.

4-54. The LSB filter assembly Z116 is similar to USB filter assembly Z116 except for the
filter bandpass range. During LSB or ISB operation, the LSB filter assembly receives the
250-kHz signals from the tunable if and BFO assemblies and applies the resultant audio

to the rear panel terminals of the LSB 600 ohm line.

4-55. AUDIO ASSEMBLY Z114.

4-56. Audio assembly Z 114 receives an audio signal from the output of the sideband filter
assembly via the METER USB/LSB switch and the AF GAIN control, amplifies it and applies
it to the speaker via the PHONES jack. It applies the same signal, after rectification, to
the front panel meter, via the sync switch. (The sync switch is set to off when a relative
audio reading is desired.) The audio assembly also contains a squelch circuit, controlled
hy the SQUELCH control on the front panel, which operates in conjunction with the audio dis-

ahle relay in the preselector assembly.
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4-57. DIGITAL LOGIC AND CONTROL CIRCUITS, BLOCK DIAGRAM DISCUSSION.

4-58, MHZ SWITCH S101.

4-59. The MHZ switch controls the tuning of the receiver. The switch wafers are con-
structed in such a manner as to generate a group of opens and shorts to ground for each
band setting (00, 01, etc.). These opens and shorts are excess three binary codes which
represent each frequency setting. A total of six binary levels are generated by the MHZ
switch, from X0 to X5. Thus, the X0 signal represents a binary 20, the X1 signal repre-
sents a binary 21, ..... ., and the X5 signal represents a binary 25. A group of signals
applied simultaneously to an assembly represents a binary code; for example, with X3 open,
X2 ground, X1 ground, and X0 open, the group represents a binary code of 1001, or a

9 digit. The codes are applied to the 3-12 mHz generator assembly Z106, the mHz display/
divider assembly Z103, and the sample divide/phase detector assembly Z107.

4-60. 3-12 MHZ GENERATOR ASSEMBLY Z106.

4-61. The 3-12 mHz generator assembly Z106 develops: square-wave outputs in 1-mHz
increments from 3 to 12 mHz depending on the setting of the front panel MHZ switch; a
7-mHz square-wave output that is applied to memory assembly Z105; and a 10-mHz square-
wave output that is applied to mixer/divider assembly Z108. These signals are generated
by utilizing the 1-mHz square-wave input which originated in the 1-mHz standard as a sine
wave. The 1-mHz square wave input is applied to each of six oscillators through crystal
filters (7, 8, 9, 10, 11, or 12 mHz). The output is passed through a second crystal
filter tuned to the same frequency. The output of each oscillator is continuously applied to
logic gates in the assembly, which are enabled or inhibited by binary coded signals from the
front panel MHZ switch. The appropriate oscillator output is gated by the binary coded
signals. The resultant output is applied through the enabled logic gates to a programmable
divider, which is also controlled by the binary coded signals from the MHZ switch, or

directly to the output of the assembly in the case of the 7 through 12 mHz outputs.
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4-62. MIXER/DIVIDER ASSEMBLY Z108.

4-63. Mixer/divider assembly Z108 receives a 3-32 mHz signal from the sample mixer
assembly Z303 which is the result of mixing the 163.5-192.5 mHz signal with the 160.5 mHz
signal. A second input to Z108 is a 10-mHz signal from the 3-12 mHz generator assembly
7106, The 3-12 mHz signals are amplified and passed through the filter. The 10-mHz
signal is divided by two and then multiplied by five to obtain 25 mHz which is mixed with
13-22 mHz for a resultant of 12-3 mHz. The frequency from 23-32 mHz is mixed against

35 mHz to obtain 12-3 mHz again. Thus:

Input (MHz) Mixer (MHz) Output (MHz)
3-12 None 12-3
13-22 25 12-3
23-32 35 12-3

The resultant 3-12 mHz output is applied to sample divider/phase detector assembly Z107.
4-64. MHZ DISPLAY/DIVIDER ASSEMBLY Z103.

4-65. The mHz display/divider assembly Z103 receives: a 1-mHz signal; a binary coded
signal X0 through X5 from the MHZ switch; and two inputs from the flip-flops in the digital
counter assembly. The binary coded signals from the MHZ switch program the programmable
dividers in the assembly, and generate a 250-kHz signal and a HI/LO signal for the mixer/
oscillator control assembly Z109, a 10-millisecond gating pulse for the sample divide/phase
detector assembly Z107 and memory assembly Z105, a true complement signal for the
mixer/divider and 3-12 mHz generator assemblies, a control signal for the preselector
assembly relay, which disables the high pass filter during a-m operation, a preset signal

for the memory assembly, and 1-mHz and 10-mHz digital logic outputs for the digital counter
assemblies. An input is also provided to receive preset pulses from a remote control
installation, and an output of -8 volts dc is provided to the RF GAIN control for distribution

to the age line of the receiver.
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4-66. MIXER/OSCILLATOR CONTROL ASSEMBLY Z109.

4-67. The digital portion of the assembly receives a HI and 1O tuning signal from the
mHz display/divider assembly, and provides a control voltage for the 163.5-192.5 mHz
oscillator assembly. The high and low logic levels activate the required oscillator in the
163.5-192.5 mHz oscillator assembly in response to the setting of the front panel MHZ

switch.
4-68. SAMPLE MIXER ASSEMBLY Z303.

4-69. Sample mixer assembly Z303 develops the 3-32 mHz variable frequency which is
derived by mixing the two frequencies sampled from the 163.5-192.5 mHz oscillator
assembly Z304 and the 160.5 mHz oscillator assembly Z302. The 3-32 mHz output is

applied to sample divide/phase detector assembly Z107 and mixer/divider assembly Z108.
4-70. SAMPLE DIVIDE/PHASE DETECTOR ASSEMBLY Z107.

4-71. Sample divide/phase detector assembly Z107 receives a signal in the range of

3-32 mHz from sample mixer assembly Z303 and utilizes it as one input to programmable
divider circuits. The divide factor of each programmable divider circuit is controlled by
the binary coded signals resulting from the setting of the front panel MHZ switch, indicating
the desired operating frequency of the receiver. The sample divide circuitry of the Z107
assembly forms a closed loop with comparator assembly Z104, memory assembly Z 105,
163.5-192.5 mHz oscillafor assembly Z304, and sample mixer assembly Z303. The
sample divide circuit divides the 3-32 mHz input from the sample mixer by the dividing
factor determined by the MHZ switch setting, and is looking for an output of 3333. The dif-
ference from the 3333 output of the sample divide circuit indicates to the comparator
assembly the direction and amount of voltage change required of the memory assembly.

The d-c tune output of the memory assembly then changes accordingly and varies the fre-
quency of the 163.5-192.5 mHz oscillator output. A sample of the oscillator output is then
applied to the sample mixer assembly, resulting in a 3-32 mHz frequency output that is

applied back to the sample divide circuit. The process continues until the output of the
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sample divide circuit is 3333, at which point the memory assembly is locked and the d-c

tune output voltage is maintained.
4-72, COMPARATOR ASSEMBLY Z104.

4-73. Comparator assembly Z104 receives a square wave frequency from the sample
divide/phase detector assembly which consists of 3333 pulses, during a 10-millisecond
gating period, when the receiver operating frequency is exactly the same as that of the
incoming signal; that is, the 163.5-192.5 mHz oscillator is tuned to the correct frequency.
The circuitry preceding the comparator is arranged so that if the receiver is off tune, the
comparator receives less than, or morce than, 3333 pulses in the 10-millisecond period.
The circuitry within the comparator assembly is designed so that the pulse data input is
counted by a 4-hit decade counter and applied to the inputs of four digital comparators which
contain previously stored data (3333). When the input data contains more, or less, pulses
than the stored data, the comparators activate logic circuits to generate four logic levels
for the memory assembly. They are: tune high/low (logic 1 level for determination of the
direction of change in oscillator returning); fast tune (logic 1 level) causes the memory to
generate a large d-c tune until the oscillator change reflects through the fast loop, causing
the first '""3" to be impressed on the comparator fast input; coarse tune (logic 1 level) causes
a medium magnitude of d-c tune voltage to be generated until the oscillator change produces
the second ''3"" at the comparator coarse input; fine tune (logic 1 level) causes a small
magnitude of d-c tune voltage to be generated until the oscillator produces a third and
fourth "3" to occur at the fine input of the comparator. When the number of input pulses to
the comparators is the same (3333) as the number of stored pulses, the logic circuits are
activated to generate the following three logic levels: fast tune inhihit (logic 0 inhibits the
fast tune logic circuit of the memory assembly when there is no difference between input and
stored pulses); coarse tune inhibit (logic 0 inhibits the coarse tune logic circuitry of the
memory assembly when there is no difference in input and stored pulses); fine tune inhibit
(logic 0 inhibits the fine tune logic circuitry when there is no difference between the input

and stored pulses).
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4-74. MEMORY ASSEMBLY Z105.

4-75. Memory assembly Z105 receives four logic levels from the comparator assembly
and, depending on whether the levels are high or low, generates a d-c tune voltage for the
163.5-192.5 mHz oscillator. If the oscillator frequency is only slightly different from the
frequency set by the MHZ switch, the memory receives fast and coarse inhibit levels (low)
from the comparator, and a high enable for the input gates to the fine tune and tune HI/LO
circuits. The fine tune circuit generates a relatively small d-c tune signal which is just
enough to retune the oscillator assembly. However, if the MHZ switch is set to a new
position, the memory assembly receives coarse inhibit and fine input signals (low logic
levels) from the comparator assembly which inhibit the input gates for the coarse and fine
tune circuits. The fast input receives a high logic level, and the fast tune circuit generates
a large d-c tune signal to bring the oscillator frequency within capture range of the coarse
tune circuit in the comparator assembly. When this occurs, the fast tune memory input
receives an inhibit level and the coarse tune circuit receives an enable level (logic high).
The coarse tune circuit then generates a d-c tune signal to bring the oscillator frequency
within capture range of the fine tune circuit in the comparator assembly. When this occurs,
the memory receives an inhibit signal (logic low) for the coarse tune circuit, and an enable
signal (logic high) for the fine tune circuit. The fine tune circuit generates a d-c tune
signal to bring the oscillator frequency within capture range of the phase detector and error
signal voltage circuits, at which time the memory receives inhibit signals for the fine tune.
and tune HI/LO circuits. Whenever one of the tune circuits is generating a d-c tune voltage,
it is a frequency-to-voltage conversion performed by a discriminator circuit. The dis-
criminator circuits for the three tune circuits are in series, resulting in one averaged
output. The memory assembly also receives from the comparator assembly the following
signals: a tune HI/LO signal which determines the direction of the change in the d-c tune
signal for the oscillator; a 10-millisecond clock pulse and a preset pulse from the mHz
display/divider assembly Z103; and a 7-mHz clock pulse from the 3-12 mHz generator

assembly Z106 which activates the gates and counters of the memory circuits.
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4-76, 1-MHZ STANDARD Z202.

4-77. The 1-mHz standard generates a high-stability sine wave, and distributes it to the
mHz display divider assembly, and to digital clock inputs of the comparator, 3-12 mHz

generator, and BFO assemblies.

4-78. 100 HZ SYNTHESIZER ASSEMBLY Z110.

4-79. The 100 Hz synthesizer assembly Z110 provides a 250-kHz signal containing

100-Hz increment locks to the sync/afc assembly when the front panel AFC/SYNTH switch
is set to SYNTH, thereby applying the internal synthesizer output to the sync/afc assembly.
The 100 Hz synthesizer assembly receives a 100-Hz signal from digital counter assembly
Z102 (which is derived from the 1-mHz standard), and a 3.25-2.25 mHz signal from mixer/
oscillator control assembly Z109. Also applied to the 100 Hz synthesizer is a varicap
control voltage from tunable if assembly Z301, which is a function of the setting of the front
panel TUNE switch and controls the selection of harmonic derived from the 100-Hz input
from the digital counter. When mixed with the 3.25-2.25 mHz signal, the resultant 250-kHz
output signal, in 100-Hz increments, is related to the 3.25-2.25 mHz oscillator output and

provides a phase detector lock every 100 Hz.

4-80. DIGITAL COUNTER ASSEMBLY Z102.

4-81. Digital counter assembly Z102 receives binary coded 10-mHz and 1-mHz signals
from the MHZ switch via the mHz display/divider assembly Z103, and a 1-kHz clock pulse
directly from the mHz display/divider assembly. The binary code applied to the 10-mHz
input generates outputs to the 10-mHz driver circuit in the readout display assembly, and
the binary code applied to the 1-mHz input generates outputs for the 1-mHz driver circuits
in the readout display assembly. The 1-kHz clock pulse triggers the operation of some of
the decade counters and flip-flops in the digital counter. In addition, a 1 to 2 mHz clipped
sine wave signal from the mixer oscillator assembly provides clock pulses for the counting
circuits. A 100-Hz signal for the 100 Hz synthesizer assembly is generated by passing the
1-kHz clock pulse through a decade counter circuit. Outputs from FF-1 and FF-2 in the

digital counter are applied to the gate circuits of the mHz display divider. The binary coded
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decimal outputs of the 10 mHz, 1 mHz, 100 kHz, 10 kHz, 1 kHz, and 0.1 kHz circuits are

applied to the corresponding inputs of the readout display.

4-82. READOUT DISPLAY ASSEMBLY Z101.

4-83. Readout display assembly Z101 receives binary coded decimal inputs from the 10 mHz,
1 mHz, 100 kHz, 10 kHz, 1 kHz, and 0.1 kHz circuits of the digital counter assembly and
applies them to the appropriate decoder-driver circuits 10 mHz, 1 mHz, 100 kHz, 10 kHz,

1 kHz, and 0.1 kHz, respectively. The driver circuits activate the appropriate filament
segments of each numeric indicator, thereby displaying the proper numbers for the receiver

operating frequency.

4-84. SIGNAL FLOW CIRCUITS, CIRCUIT ANALYSIS.

4-85. PRESELECTOR ASSEMBLY Z120. (See figure 7-39.)

4-86. Preselector assembly 2120 receives the antenna signal via ANT IN terminal E8 and
controls the insertion of a 500 to 1600 kHz filter in the signal path. Relays K1 and K2 are in
the normally deenergized state. Under these conditions, the antenna input signal is routed
through normally closed contacts of relay K1, through the normally closed contacts of

relay K2, through the filter, and applied to rf input mixer assembly Z307 via normally
closed contacts of relay K2 and RF OUT terminal E7. This signal routing is applicable only
in the a-m mode of operation when the receiver is tuned to any frequency not in the broad-
cast band range. In the broadcast band range, relay K2 is energized with the result that the
two sets of contacts of K2 hypass the filter and route the input antenna signal directly through
the preselector and out to the rf input mixer assembly. The energizing of relay K2 is con-
trolled by the MHZ switch setting and a signal routed via the mHz display/divider assembly
Z103. When operated in ¢c-w mode or any sideband mode, the relays are deenergized and

the filter is inserted in the signal path.

4-87. Relay K1 is energized by a receiver disable signal at terminal 2 when an associated
transmitter antenna is used in conjunction with the receiver, and grounds the input signal in

the preselector assembly.
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4-88. 163.5-192.5 MHZ OSCILLATOR ASSEMBLY Z304. (See figure 7-48.)

4-89. The 163.5-192.5 mHz oscillator assembly Z304 develops the first mixing frequency
which is approximately 163.5 mHz above the receiver MHz frequency. The initial fre-
quency input to Z304 is established by the oscillator d-c¢ control input at terminal E15 which
is derived from memory assembly Z105 and places the oscillator output frequency at

approximately the required output.

4-90. The 163.5-192.5 mHz oscillator assembly Z304 contains two oscillator circuits;
one operates in the upper half of the required operating range, and the second oscillator
operates in the lower half of the range. When the front panel MHZ switch is set to any band
which requires an oscillator signal in the range of 163.5-175.5 mHz, low band oscillator
circuit Q1, Q2 is activated by +8 volts dc at terminal E17 from the low-band control circuit
in mixer/oscillator control assembly Z109. When the MHZ switch is set to a band which
requires an oscillator signal in the range of 176.5-192.5 mHz, oscillator circuit Q6, Q7 is
activated by +8 volts dc at terminal E16 from the high-band control circuit in the mixer/
oscillator control assembly. The output of the selected oscillator is amplified by Q5, Q4

and applied to rf input mixer Z307 via terminal E21.

4-91. A sample of the oscillator output frequency at terminal E20 is applied to sample
mixer assembly Z303 where it is mixed with the 160.5 mHz output of Z302 to yield a

3-32 mHz output frequency that is applied to sample divide /phase detector assembly Z107,
The sample divide/phase detector assembly then produces the fast loop error control
signal voltage that is applied to terminal E14 and corrects and/or maintains the required

output frequency of the selected oscillator.

4-92, RF INPUT MIXER ASSEMBLY Z307, DIFFERENCE AMPLIFIER ASSEMBLY Z306,
AND IF OUTPUT MIXER ASSEMBLY Z305. (See figure 7-50.)

4-93. Rf input mixer assembly Z307, difference amplifier assembly Z305 are shown on
figure 7-50. The rf input mixer assembly receives the output signal of preselector Z120 at
pin E23 and applies the received signal to terminal 6 of mixer Z307Z1. Also applied to

mixer Z307Z1 is the 163.5 to 192.5 mHz oscillator signal from 163.5-192.5 mHz oscillator
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assembly Z304 via pin E25 and is applied to terminal 1 of Z307Z1. Mixer Z307Z1 mixes
the two input frequencies and applies the resultant sum and difference frequencies across

the primary of transformer T2 in difference amplifier assembly Z306.

4-94. Difference amplifier assembly Z306 contains three stages of tuned amplifier circuits
centered at 163 mHz and a bandwidth of £0.5 mHz. The tuned circuits select the difference
output signal for rf input mixer assembly Z307. The agc signal from USB and LSB filter
assemblies Z115 and Z116, respectively, is applied to pin E39 of Z306 and controls the
amplification of Q1, Q2, and Q3. The resultant amplified signal is applied to pin E43 of if

output mixer assembly Z305.

4-95. The 163.0 + 0.5 mHz signal from if amplifier assembly Z306 is received at input
terminal E43 and applied to input terminal 6 of mixer Z305Z1. The 169.5-Hz signal from
the 160.5 mHz oscillator assembly Z302 is applied to terminal 1 of Z305Z1 via terminal E45.
Z303Z1 mixes the two frequencies to obtain the sum and difference frequencies. Tuned
circuit L1, C1 passes only the difference frequency in the range of 2 to 3 mHz from output
terminal 4 of Z305Z1 to output terminal E47 of the Z305 where it is then connected to the
input of the tunable if assembly Z301.

4-96. 160.5 MHZ OSCILLATOR ASSEMBLY Z302. (See figure 7-44.)

4-97. The 160.5 mHz oscillator assembly Z302 develops a 160.5 mHz output that is
applied to if output mixer assembly Z305 where it is mixed with the if signal from difference
amplifier Z306 to produce a second if conversion frequency. Oscillator circuit Q5, Q4 in
this assembly receives a slow loop error signal, via terminal E1, from sample divide/phase
detector Z 107 which provides a continuously changing bias voltage. The oscillator output is
amplified by Q3, Q2, Q1 and routed via terminal E5, to terminal E45 of if output mixer
assembly Z305 to provide the second if conversion in the receiver. At the same time, a
sample of the amplified oscillator signal is applied, via terminal E3, to terminal E9 of the

sample mixer assembly Z303.
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4-98. TUNABLE IF ASSEMBLY Z301. (See figure 7-42.)

4-99. Tunable if assembly Z301 mixes the 3-2 mHz input signal from if output mixer
assembly Z305 with an internally generated 3.25-2.25 mHz signal to produce the desired
250 kHz i-f output signal. In turn, the internal 3.25-2.25 mHz oscillator frequency is con-
trolled by the front panel TUNE control, is adjusted by a d-c signal returned from the sync/
afc assembly Z117, and is divided into 10 bands, as a function of frequency change to
optimize the selectivity of the receiver. The resultant exact output frequency of the
3.25-2.25 mHz oscillator controls a number of parameters in the receiver. The output of
the 3.25-2.25 mHz oscillator is applied to mixer/oscillator control assembly Z 109 where it
develops the 1-2 mHz signal frequency for display on the front panel of the exact receiver
operating frequency. The frequency is also applied, via Z109, to the 100 Hz synthesizer
assembly Z110. The 250-kHz output signal is also applied to sync/afc assembly Z117 via
the AFC position of the front panel AFC/SYNTH switch.

4-100. The tunable if assembly receives a 3-2 mHz signal at pin E1 from if output mixer
assembly Z305. The input signal is amplified by dual gate field effect transistors (FET's)
Q1l, Q2, and Q3. Transformers T1, T2, and T3 enable tuning the amplifier circuits to pro-
vide a 1-mHz bandwidth for the input signal. The resultant amplified output of Q3 is applied
to FET mixer Q6.

4-101. Also applied to FET mixer Q6 is the output of 3.25-2.25 mHz oscillator Q4. The
difference frequency is selected by transformer T6 and the resultant 250-kHz output signal
is applied to the USB filter Z115, symmetrical filters Z112 and Z113, (optional) LSB filter
Z116, and also to the sync/afc assembly Z117 when the front panel AFC switch is set to on
(depressed). The 3.25-2.25 mHz oscillator output signal is also made available at pin E5

and is applied to mixer /oscillator control assembly Z109.

4-102. The oscillator control voltage input at pin E4 is a d-c voltage derived from sync/afc
assembly Z117 and represents a correction voltage required to close the loop indicating the

exact operating frequency of the receiver.
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4-103. The sections of TUNE switch divides the tunable if assembly into 10 bands as a
function of frequency change to optimize the selectivity of the receiver. Since the amplifier
stages are varicap controlled, each band is individually optimized. Similarly, the 3.25-
2.25 mHz oscillator is divided into 10 bands. This feature results in extremely tight tra¢k-

ing and minimum tracking error.

4-104. MIXER/OSCILLATOR CONTROL ASSEMBLY Z109. (See figure 7-20.)

4-105. Mixer/oscillator control assembly Z109 contains two discrete circuits. The mixer
portion of the assembly mixes the 2.25-3.25 mHz signal from tunable if assembly Z301 with
a 4.25 mHz signal derived from the 17th harmonic of the 250 kHz signal input from display
divider assembly Z103. The oscillator d-c switching portion of the assembly develops the
high and low oscillator voltage signals for the 163.5-192.5 mHz oscillator assembly as a

result of receiving the information from display divider assembly Z103.

4-106. The mixer portion of the assembly receives the 2.25-3.25 mHz signal from tunable
if assembly Z301. The exact frequency within this received frequency range is determined
by the setting of the front panel TUNE control and is corrected by the dc loop signal from
the sync/afc assembly Z117. Thus, when the last four digits of the display are set to

XX. 0000, a 3.25 mHz signal is applied to the mixer portion. When the last four digits are
XX.9999, a 2.25 mHz signal is applied to the mixer portion.

4-107. The 250 kHz signal from display divider Z103 is applied to tuned multiplier/
amplifier circuit consisting of Q4 and Q5. Tuned circuits, adjustable by L2, L3, and L4
are set for the 17th harmonic of the 250 kHz input signal, resulting in a 4.25 mHz signal.
The 4.25 mHz signal is mixed with the 3.25-2.25 mHz signal in Q6, resulting in a 1-2 mHz
output signal frequency. The signal is buffered by emitter follower Q7, filtered by L8, L9,
L10, C15, C17, C19, and C21, and amplified by Q8 and Q9 and the resultant 1-2 mHz signal
is applied to digital counter assembly Z102 where it performs a clocking function to read

out the exact operating frequency of the receiver.
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4-108, The oscillator d-c switching portion of mixer/oscillator control assembly Z 109
receives a HI/LO (logic 1 or logic 0, respectively) signal from display/divider Z103. When
the front panel MHZ switch is set between 00 and 12 MHZ, a logic 0 (ground) level is applied
at pin C. As a result, Q1 turns on Q3 and +8 volts is applied through Q3 to pin 2 to activate
oscillator No. 2 in the 163.5-192.5 mHz oscillator assembly. When the MHZ switch is set
between 13 and 29 mHz, a logic 1 (+5 volt) level is applied to pin C, Q1 turns on Q2, and

+8 volts is applied through Q2 and pin D to activate oscillator No. 1 in the 163.5-192.5 mHz

oscillator assembly.

4-109. SYNC/AFC ASSEMBLY Z117. (See figure 7-32.)

4-110. Sync/afc assembly Z117 develops a d-c voltage that is used to correct the frequency
of the 3.25-2.25 mHz oscillator in the tunable if assembly. The sync/afc assembly also
provides two outputs that indicate that tuning of the receiver is correct via a visual SYNC
indicator lighting and a zero centered indication on the front panel meter when the meter

switech is set to SYNC.

4-111. The 250-kHz input to the sync/afc assembly is from tunable if assembly Z301 when
the AFC switch is activated or is from 100 Hz synthesizer Z110 when the AFC/SYNTH switch
is in the SYNTH position. The 250-kHz input at pin A is amplified by Q1 and applied to

filter FL1. The filter is tuned to 250 kHz with a bandpass of £50 Hz. The resultant output
signal is then amplified by Q2, Q3, Q4, Q6, and Q7. The output of Q7 is applied to second-
ary center tap of transformer T1 which operates in conjunction with Q5 to form a phase

detector circuit.

4-112, The second 250-kHz input to the phase detector circuit is derived on the XVCO
(voltage controlled crystal oscillator) subassembly of the sync/afc assembly. Crystal Y1
operates in conjunction with Q1 to develop 1.25-mHz signals that are applied to mixer Q2.
The fine tune input at pin E2 of the subassembly via terminal J of the sync/afc assembly
provides a means of correcting the XVCO oscillator frequency 50 Hz to coincide with

the £50 Hz band width of filter FL1.
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4-113. Fine tuning is provided by the front panel FINE TUNE control. Also applied to the
mixer circuit Q2 is a 1-mHz signal at pin E6 of the subassembly via terminal 2 of the sﬁc/
afc assembly and is derived from the 1-mHz standard. The resultant 250-kHz output signal
of mixer Q2 is the second input to the phase detector circuit and is routed between the

subassemblies and applied to the base of Q5.

4-114. The resultant phase detector output is a d-c voltage whose direction indicates the
direction the frequency must be changed in the 3.25-2.25 mHz oscillator in tunable if
assembly Z301 to return to a 250 kHz output signal. The magnitude of the d-c voltage indi-
cates the amount of frequency correction. The d-c voltage is amplified by integrated circuit

Z1 with the resultant output of Z1 applied to the tunable if assembly via pin 7.

4-115. The output of Z1 is also made available at pin 3 via FET Q8 and meter adjust
potentiometer R44. The output at pin 3 is applied to the front panel meter via the SYNC

position of the meter select switch.

4-116. Two types of visual tuning are made available. One type is via the center-reading
meter and is derived from the d-c output at pin 3. However, since the front panel meter is
capable of monitoring a number of parameters, a sync indicator lights to indicate tuning
within #20 Hz. This second indication is derived by the 250-kHz output of amplifier Q7
which is further amplified by @10, Q11, and Q12. The resultant output at pin L is applied to
front panel SYNC indicator which lights to indicate that the signal is within +20 Hz band-
pass. The sync indicator circuit is a sensitive LED and can be used in conjunction with the

front panel meter, if desired.

4-117. 100 HZ SYNTHESIZER ASSEMBLY Z110. (See figure 7-22.)

4-118. The 100 Hz synthesizer assembly Z110 provides a 250-kHz signal containing 100-Hz
increment locks to the sync/afc assembly when the AFC/SYNTH switch is set to SYNTH,
thereby applying the internal synthesizer output to the sync/afc assembly. The 100 Hz
synthesizer receives the 3.25-2.25 mHz signal at pin 9 which is derived in the tunable if

assembly Z301, and also receives a 100 Hz square wave at pin L from digital counter
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assembly Z102. A third input to the synthesizer at pin D is the varicap input voltage

derived from the TUNE selector switch.

4-119. The 100-Hz squ'are wave input at pin L is applied to harmonic generator Q4 which
develops a spectrum of 100-Hz signals. The resultant signals are applied through tuned
circuits adjusted by T3 and T4 which extracts the 2-3 mHz frequency range of the 100-Hz
signals. The varicap input voltage at pin D is derived from a wafer on the TUNE control
and is also divided into 10 bands for increased selectivity. A voltage is selected that

approximately tunes the tuned circuits in the region required in the 2-3 mHz range.

4-120. The 100-Hz signals in the 2-3 mHz range are then mixed with the 3.25-2.25 mHz
signal returned from the tunable if assembly. The 3.25-2.25 mHz input signal is applied to
pin 9, is amplified by tuned amplifier Q3, and applied to mixer Q2. The second input to
mixer Q2 is the 2-3 mHz signal filled with 100-Hz signals. The difference output frequency
of the mixer is selected by T1, T2, and Q1 and is the desired 250-kHz output signal.

4-121. The 250-kHz output signal is applied to the 250-kHz filter in the sync/afc assembly
Z 117 when the front panel AFC/SYNTH switch is set to SYNTH and the internal 100 Hz
synthesizer is selected. The 250-kHz output is directly related to the 3.25-2.25 mHz
oscillator and provides a phase detector lock every 100 Hz in that band. The phase
detector in the sync/afc assembly develops a d-c voltage that is applied to the 3.25-

2.25 mHz oscillator in the tunable if assembly. Therefore, if the oscillator frequency has
an inaccuracy of 100 Hz, the phase detector d-c voltage derived from the 100-Hz synthesizer
output signal will lock it at that frequency. For frequencies between 100-Hz increments,
the front panel FINE TUNE control varies the 1.25-mHz oscillator in the sync/afc assembly
sufficiently to offset the 1.25 mHz frequency to lock both signals at a 100-Hz incrementsi
lock. The FINE TUNE provides 50 Hz. This system provides a very accurate means of
controlling frequency, because only the 3.25-2.25 mHz oscillator, a low frequency oscil-

lator, is controlled.
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4-122. SAMPLE MIXER ASSEMBLY Z303. (See figure 7-46.)

4-123. Sample mixer assembly Z303 compares a sample of the 163.5-192,5 mHz oscillator
output against a sample of the 160.5 mHz oscillator frequency and develops a 3.32 mHz out-
put. Pin E7 receives a sample voltage from the 163.5-192.5 mHz oscillator and applies it
to one input of amplifier Z1. Pin E9 receives a sample voltage from the 160.5 mHz oscil-
lator assembly and applies it to the other input of amplifier Z1. The two signals are mixed,
and their difference frequence in the range of 3-32 mHz is amplified in Z1, Q1, and Q2, and

then applied to output pin E12.

4-124. SAMPLE DIVIDE/PHASE DETECTOR ASSEMBLY Z107. (See figure 7-14.)

4-125. The phase detector section of this assembly compares 3-12 mHz sine wave at pin V
from the 3-12 mHz generator assembly Z106 with a 3-12 mHz input via pin X from the
mixer/divider assembly Z108. The output of the phase detector circuit T1, CR3, CR4 is

a d-c correction voltage for the 160.5 mHz oscillator assembly (pin 17 slow loop output),
and the 163.5-192.5 mHz oscillator assembly (pin Y fast loop output). The signal from the
3-12 mHz generator assembly is also applied to second phase detector circuit T1, via
amplifier Q2, and the signal from the mixer/divider assembly is applied to the same phase
detector circuit, via amplifier Q1. The d-c outputs of the phase detector circuit are applied
via CR2 and CR3, to amplifier circuit Q3 and Q4, and mixed in the collector circuit to pro-
vide a logic 0 level for the inverter in Z8. This circuit inhibits the comparator when the

correct d-c tune level is attained.

4-126. MIXER/DIVIDER ASSEMBLY Z108. (See figure 7-17.)

4-127, Mixer/divider assembly Z108 receives two signal inputs and mixes them to produce
a 3-12 mHz output for the phase detector/sample divide assembly Z107. Pin B receives a
10-mHz square wave from the 3-12 mHz generator assembly Z106, and routes it to the clock
input of Z1. Pin E receives a sine wave from the sample mixer assembly Z303 which is in
the range of 3-32 mHz (exact frequency depends upon the receiver operating frequency and is
always 3 mHz higher than the receiver frequency). For example, if the receiver is tuned to

the 00 band, the frequency at pin E is 3 mHz; on the 01 band, pin E receives 4 mHz, etc.
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When the receiver is tuned to 10 to 19 mHz, pin E receives 13-22 mHz. With the receiver

tuned to 20 to 29 mHz, pin E receives 23 to 32 mHz.

4-128, Z1is a dual J-K flip-flop and is controlled by logic levels received from the mHz
display/divider via pins 3 and 4. When the X4' input at pin 4 is a logic 1 level, the Z1Q1
output is active and the 10 mHz sine wave at pin B is converted to a 5 mHz square wave.
This output is applied to 5X multiplier circuit T4, Q3, T5, Q4, T6. The resultant 25-mHz
signal is applied to one input of difference mixer Z2, where it is mixed with the 3-32 mHz
signal from the sample mixer assembly via pin E. When the X5' input at pin 3 is a logic 1
level, the Z1Q2 output is active and the 10 mHz sine wave at pin B is converted to a 5-mHz
square wave and applied to 7X multiplier circuit T1, Q1, T2, Q2, T3. The resultant
35-mHz signal is applied to difference mixer Z2. At this time, there is no output from
7Z1Q1l, because whenever the X5' input is a logic 1, the X4' input is a logic 0, turning off
Z1Q1l. When the input signal at pin E from the sample mixer assembly is in the range of
3-12 mHz, the X4' and X5' inputs are both logic 0 levels and both outputs of Z1 are turned
off. Therefore, the signal at pin E is routed through amplifier Q6 without any mixing at
difference mixer Z2. Amplifier Q6 is gated on by an enabling logic level from the mHz

display/divider assembly via pin 7 and amplifier Q8.

4-129. Difference mixer Z2 receives a signal, 25 or 35 mHz, from one of the multiplier
circuits and the 3-32 mHz signal from pin E; the resulting frequency is applied to the input
gate of FET amplifier Q7. The amplified output is applied through a filter to FET amplifier
Q9. The output of Q9 is applied through filter assembly Z3, amplifier Q5, filter assembly
Z4, amplifier Q11, and amplifier Q10 to 3-12 mHz output pin K. The following input and

output frequencies apply as the receiver is tuned through its range of selected frequencies:

Selected Frequency Frequency at Pin E Mixing Frequency Output Frequency at Pin K

(MHZ Switch) (mHz) (mHz) (mHz)
00 3 0 3
01 4 0 4
02 5 0 5
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Selected Frequency

Frequency at Pin E

Mixing Frequency

Output Frequency at Pin K

(MHZ Switch) (mHz) (mHz) (mHz)
03 6 0 6
04 7 0 7
05 8 0 8
06 9 0 9
07 10 0 10
08 11 0 11
09 12 0 12
10 13 25 12
11 14 25 11
12 15 25 10
13 16 25 9
14 17 25 8
15 18 25 7
16 19 25 6
17 20 25 5
18 21 25 4
19 22 25 3
20 23 35 12
21 24 35 11
22 25 35 10
23 26 35 9
24 27 35 8
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Selected Frequency Frequency at Pin E Mixing Frequency Output Frequency at Pin K

(MHZ Switch) (mHz) (mHz) (mHz)
25 28 35 7
26 29 35 6
27 30 35 5
28 31 35 4
29 32 35 3

4-130. BFO ASSEMBLY Z118. (See figure 7-35.)

4-131. The BFO assembly Z118 receives the 1-mHz standard input at pin 2 and squares

it in Q2. The squared output of Q2 is applied to divide-by-four dual J-K flip-flop Z1. The
resultant 250-kHz square wave output is applied through a NAND gate in logic circuit Z2, to
pin k, and is routed from there to the USB and LSB assemblies. In all modes except AM,
integrated circuit Z1 receives an enabling voltage through BFO control transistor Q4. In
AM operation, the base of Q4 receives a fround logic level via pin H from the mode switch
and Q4 cuts off, thereby disabling Z1. The 250-kHz BFO signal is modulated by audio
oscillator Q1 via amplifier Q3 and the logic gate in Z2. The frequency of the audio modula-
tion is adjusted by the BFO control on the front panel which varies the enabling voltage. for
Q1 from zero to +9 volts dc. The BFO frequency is fixed at 250 kHz when the BFO push-
button is set to FXD by applying a ground to logic circuit Z2 via pin D.

4-132. SYMMETRICAL FILTER (0.4 KHZ, 1 KHZ) Z112 AND SYMMETRICAL FILTER
(3 KHZ, 6 KHZ, WB) Z113 ASSEMBLIES. (See figure 7-26.)

4-133. Either one, or both, of these filter assemblies may be incorporated in the receiver.
If both are installed, internal circuitry and external pin connections are identical, except for
narrow band filters FL1 and FL2. In the Z112 assembly, the bandpass of FL1 is 0.4 kHz
centered at 250 kHz and the bandpass of FL2 is 1 kHz, centered at 250 kHz. In the Z113
assembly, the bandpass of FL1 is 3 kHz, and the bandpass of FL2 is 6 kHz. Also, in Z113,
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band filters. Selection of the desired narrow band filter is accomplished by pressing one of
the BANDWIDTH pushbuttons on the front panel, which applies a control ground level via’
pin B or 6 to amplifier Q2, Q4, or Q6, respectively. The ground activates the amplifier,
passing the signal applied to that circuit to the SYM OUT line via pin 3. The input to each
of the filter section is a 250 kHz sine wave applied to all of the inputs simultaneously from

terminal E9 of the tunable if assembly.

4-134. UPPER SIDEBAND FILTER ASSEMBLY Z115. (See figure 7-30.)

4-135. When the receiver MODE switch is set to USB position (or ISB, if this option is
incorporated in the receiver), a USB control ground from the MODE switch, via pin A,
turns on transistors Q1 and Q2 and applies the 250 kHz signal to FET amplifier Q3. A
3-kHz bandpass filter Z115FL1 establishes the bandwidth and frequency range of the side-
band signal while it passes through the Q1l, Q2 amplifier. The 250-kHz input at pin 3 is
disabled when the MODE switch is set to AM or CW position; the 250-kHz signal then comes
from symmetrical filter Z112 or Z113 via pin 3. The specific symmetrical filter required

depends on the desired bandwidth.

4-136. Q3 amplifies the signal and clamping diodes CR1, CR2 provide automatic noise
limiting when the ANL switch is set to ON and grounds pin 2. The 250-kHz signal is then
amplified by Q4 and @5, and is applied to one of the gates of product detector Q8. A
250-kHz BFO signal at pin D during c-w operation is applied to the second gate of product
detector Q8, producing an audio tone. The pitch of the tone is varied by the BFO control on
the front panel. The audio is applied to audio output amplifier Z1 which, in turn, drives the
600-ohm audio distribution line connected to pins J, K, and L. A second audio signal from
Z1 is applied to pin 8 where it is connected through the audio line adjust potentiometer and
back through pin 9 to the feedback input of Z1. The audio signal from pin 8 is also connected
through the METER USB pushbutton to pin B of audio assembly Z114 where it is again ampli-
fied and connected to the internal speaker and the external speaker terminals on the rear

panel.
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4-137. The current path for the source of product detector Q8 is provided by Q10; how-
ever, during AM operation, the AM control ground from the MODE switch turns off Q10 via
pin 6 and disables product detector Q8. The AM control ground from pin 6 also turns on
amplifier Q9 during AM operation, providing the 250-kHz signal with a path to a-m

detector CR5. The audio signal on the carrier is recovered by CR5 and applied to the input
of audio output amplifier Z1 (the audio signal from product detector is now disables and does
not interfere). The aduio is applied to the 600-ohm line and the internal speaker and

external speaker jack as in c-w operation.

4-138. In all modes of operation, AGC voltage is developed by tapping off the 250-kHz
signal at the output of amplifier Q5 through AGC level adjust potentiometer R38, through
amplifiers Q6 and Q7, with AGC detector CR3, CR4 providing the d-c voltage for automatic
gain control of the various i-f amplifiers. The AGC voltage is connected to the AGC dis-

tribution line through pin 7 and the AGC switch on the front panel.
4-139. LOWER SIDEBAND FILTER ASSEMBLY Z116. (See figure 7-30.)
4-140. Functional operation of the lower sideband filter assembly is the same as the upper
sideband filter assembly with the following exceptions:

1. Bandpass filter Z116FL1 passes 3 kHz in the lower sideband range instead of
the upper sideband range; i.e., the filter passes 247.0 to 249.7 kHz.

2. The ground signal which activates transistors Q1 and Q2 via pin A comes from

the LSB control line instead of the USB control line.

3. The 600-ohm line adjustment potentiometer, connected across pins 8 and 9, is
the lower sideband line adjust potentiometer instead of the upper sideband adjust

potentiometer.

4. The audio signal from pin 8 is connected to pin B through the METER LSB
pushbutton instead of the METER USB pushbutton.
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4-141. AUDIO ASSEMBLY Z114. (See figure 7-28.)

4-142. The audio signal from pin 8 of USB (or LSB) assembly is applied via the METER
USB (or LSB) switch and AF GAIN control to pin B. Pin B is connected to input pin 10 of
power driver amplifier Z1. The amplified outputs of Z1 are applied to push-pull transistors
Q1 and Q2 which, in turn, drive the internal speaker of the receiver'via pin A. The output
is also applied through a rectifier bridge, pins 3 and J, and the METER and AFC switches,

to the RF/audio/sync meter on the front panel to provide monitoring of the audio signal.

4-143. AGC voltage at pin 9 from the AGC switch is applied to FET amplifier Q3. The
amplified output is then applied to the METER switch via pin 7 to provide monitoring of the
r-f level of the signal. The AGC voltage at pin 9 is also applied to source follower Q4 which

provides regulation and isolation to the AGC voltage.

4-144. Squelching of the audio and rf under excessively strong signal conditions is also
accomplished on Z114. The output voltage of source-follower Q4 is applied to the non-
inverting input of squelch amplifier Z2, and to one end of the squelch control. The output of
the squelch amplifier is connected back to its inputs in a feedback configuration consisting of

the squelch control and a network of resistors.

4-145. DIGITAL LOGIC AND CONTROL CIRCUITS, CIRCUIT ANALYSIS.

4-146. 3-12 MHZ GENERATOR ASSEMBLY Z106. (See figure 7-12.)

4-147. The 3-12 mHz generator assembly develops square-wave outputs in 1-mHz incre-
ments from 3 to 12 mHz, depending on the setting of the front panel MHZ switch, develops a
7-mHz square-wave output that is applied to memory assembly Z105, and develops a 10-mHz
square-wave output that is applied to mixer /divider assembly Z108. The 3-12 mHz gener-
ator assembly contains six crystal controlled oscillator circuits (7, 8, 9, 10, 11, and

12 mHz) in addition to logic gating and dividing elements that develop the required output
requencies in accordance with the binary coded signals established by the setting of the

front panel MHZ switch.

4-36 008753011



4-148. A 1-mHz input at pin 7 is squared by Q19 and is applied to a NAND gate in Z3.
The NAND gate develops sufficient drive for the output signal at pin 6 of Z3 to trigger the
inputs of each of the six crystal controlled oscillators. Thus, the output at pin 6 of Z3 is
applied to the 7, 8, 9, 10, 11, and 12 mHz oscillator circuits. Each oscillator is resonant
at a frequency determined by the input crystal. A second crystal in each oscillator circuit

is tuned to the same frequency as the input crystal.

4-149. The output frequency of each oscillator (7, 8, 9, 10, 11, and 12 mHz) is continu-
ously applied to logic gates in the assembly, with the resultant output frequency at pin 8 a
function of the frequency setting of the MHZ switch. The X0, X1, X2, and X3 binary
signals from the MHZ switch are applied to pins 2, 4, 5, and 6; the true complement signal
from the mHz display/divider assembly Z103 is applied to pin 3. The binary coded inputs
from the MHZ switch in each of the 30 positions and the corresponding output frequency

generated at output pin 8 of the 3-12 mHz generator assembly are indicated in table 4-1.

4-150. The following paragraphs describe the development of a 3-mHz signal at output
pin 8 when the front panel MHZ switch is set to 19 mHz. The signal frequencies developed

for each of the remaining 29 positions can be traced in a similar manner.

Note

The 00 and 01 bands are each repeated once, making a total of
32 switch positions, but only 30 listings in table 4-1.

4-151. The four-bit binary code of 1100 is applied to pins 2, 4, 5, and 6, respectively.
Also applied is a fifth high level bit at pin 3 which is the true complement signal. The code
represents a MHZ switch setting of 19 mHz and is applied to quad 2-input exclusive OR-gate
integrated circuit Z1. With this binary coding, and a high level on pin 3, Z1 develops a
logic 0 output on pins 3 and 4 and a logic 1 output on pins 10 and 11. The 0011 outputs are
applied to Z2, pins 15, 14, 13, and 12, respectively. As a result of receiving a 0011 input,
Z2 develops a logic 0 output at pin 1 and logic 1 outputs on pins 2 through 7, 9, 10, and 11.
The logic 0 at pin 1 is inverted in Z6 and the resultant logic 1 is applied to one input of a

2-input NAND gate in Z8. The second input to the NAND gate is the continuously applied
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BINARY CODES

TABLE 4-1.

3-12 mHz

CODE INPUT

Output
(Pin 8)

Operate
MHZ Sw.

True

X3 X2 X1 X0 Comp. F (mHz)

F (mHz)

00
01

02

03
04

05

06
07
08

10
11
12

09

10
11
12
13
14

10

15
16
17
18
19

20

11

21

10

22
23
24

25

26
27

28

29
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9-mHz sine wave from the 9-mHz oscillator. The logic 1 gates the 9-mHz signal to pins 1
and 5 of dual flip-flop Z9. The signal at pins 1 and 5 are applied to the clock inputs of each
flip-flop in Z9. The two flip-flops are connected in a divide-by-3 configuration, with the
resultant 3-mHz output signal at pin 8 of Z9 applied as one input to a NAND gate on Z7 via
pin 12 of Z7. The second input to the NAND gate is derived from a four-input NAND gate on
73. With three of the four inputs to the NAND gate at logic 1 level and one input at a logic 0,
the resultant logic 1 output of the NAND gate enables the NAND gate on Z7. As a result, the
3-mHz signal is routed through the NAND gate to a second NAND gate on Z7. Applied to the
second NAND gate is a logic 1 from Z10 which enables the NAND gate and routes the

resultant 3-mHz signal to pin 8 of the 3-12 mHz generator assembly.

4-152, MHZ DISPLAY/DIVIDER ASSEMBLY Z103. (See figure 7-6.)

4-153. 1-MHZ DIGIT DISPLAY. Z103 receives the excess 3 binary coded signals X0
through X5 from the MHZ switch. Binary signals X0 through X3 are applied via input pins S,
T, U, and V directly to the A-inputs of 4-bit binary adder Z14, and to the B-inputs through
the inverters of Z11, NAND gates in Z12 and Z6, and an AND gate in Z13. A square wave
from flip-flop No. 1 in the digital counter assembly is also applied via pin M, to the Bl
input of Z14, and through the gates and inverters of 29, 27, Z12, Z13, and Z6 to inputs B2
and B4 of Z14. The B3 input of Z14 is wired to the +5-volt bus, and is therefore alway_s at a
logic 1 level. A fixed output from flip-flop No. 2 in the digital counter assembly is applied.
via pin E and NAND gates in Z6 to the B2 input of Z14, and through NAND gates in Z9, Z12,
and Z6 and an inverter in Z7, to the B4 input of Z14. Summing outputs 1 through 4 of Z14
are applied via pins 16, 13, 14, and 15, respectively, to the 1 mHz circuit in the digital
counter assembly, causing the correct digit to appear on the digital display. Whenever the
last four digits of the digital display are dialed above 9999, the logic inputs of Z14 add one
binary digit to its output. The 1-mHz circuit in the digital counter therefore receives a
higher binary number and the 1-mHz digit displays the next higher number. Conversely, if

the last four digits are dialed below 0000, the 1-mHz digit changes to the next lower number.
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4-154. 10-MHZ DIGIT DISPLAY. Binary signals X4 and X5 are applied via input pins W
and X, respectively, to the inputs of a 2-bit binary adder consisting of three exclusive-OR
gates in Z15, and an AND gate i‘n Z13. Two inverters in Z11 provide binary carry inputs
from the 1-mHz adder circuit. Whenever the 1-mHz digit is dialed from 9 up to 0, the
binary carry from the 1-mHz logic circuit causes the 10 mHz digit to advance to the next
higher number. Conversely, when the 1-mHz digit is dialed from 0 down to 9, the binary

carry from the 1-mHz logic causes the 10-mHz digit to decrease to the next lower number.

4-155. SIGNALS GENERATED BY DECADE DIVIDERS. Decade divider Z1 receives a
1-mHz square-wave via pin B and divides it by 10. The resultant 100-kHz output is divided
by 10 in Z3 and again by 10 in Z5. The 1-kHz output of Z5 is applied to the digital counter
assembly via pin D. The 1-kHz output of Z5 also provides clock inputs for decade divider
Z4 and dual J-K flip-flop Z2. The 10-kHz output of Z3 provides a clock input for dual J-K
flip-flop Z8, and is also used as an input power source for low-level regulated power supply
Q3, Q4, Q5. The -8 volts dc output is applied via pin K to the RF GAIN control and to the
sync/afc assembly. The output of Z4 is applied through a NAND gate in Z6 to the K input of
dual J-K flip-flop Z2 and is routed via pin 7 to the clear input of the comparator; the output
of the NAND gate is inverted in Z7 and applied to the J input of Z2. The output of pin 13 of
Z2 is routed via pin 5 as a 10-millisecond positive gating pulse to pin 6 of the sample
divide/phase detector assembly and to pins 3 and ¢ of the memory assembly. The output at
pin 8 of the second flip—flop in Z2 generates a 250-kHz output by dividing the 500 kHz clock

inputs at pin 5 by 2. This signal is routed via pin 3 to pin B of the mixer /oscillator control.

4-156. MEMORY PRESET SIGNAL. The preset pulse circuit consists of two exclusive OR
gates in 29, a dual J-K flip~-flop in Z8, three inverters in Z7, and a NAND gate in Z10, It
detects any change on the X0 or X4 input lines (pins S and W, respectively) from the MHZ
switch. On the next clock pulse, after any change in logic level on the X0 or X4 lines, the
appropriate flip-flop in Z8 (inputs connected to the exclusive OR gate in that line) will
change state. This change is applied from the @ output of the flip-flop into the gate which
carried the level change, and disables the gate and the flip-flop. The result is a narrow,
negative~going pulse applied through the inverters in Z7 and the NAND gate in Z10 to pin H,

where it is routed to the preset input of the memory assembly.
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4-157. REMOTE PRESET INPUT. When the MHZ switch setting is changed at a remote
location, pin P of the mHz display/divider receives a ground level via pin H of the remote
input jack J102. The ground is applied to one input of a NAND gate in 210, enabling the
gate, even if the other two inputs (from X0 and X4 lines) are logic 1 levels. The output
level (logic 1) of the NAND gate is then applied through an inverter in Z7 as a logic 0 level
(negative-going) pulse to pin H as in memory preset signal circuitry and activates the preset

input of the memory assembly.

4-158, PRESELECTOR CONTROL SIGNAL. When the MHZ switch is set to any position
except BCST, it generates two logic 1 levels on the X4 and X5 lines which are received
simultaneously via pins W and X, respectively, at the inputs of a 2-input NAND gate in Z6.
The gate generates an output which activates Q1 and Q2, developing a logic 0 level output at
Q1. This level is routed via pin 8 to terminal E1 on the preselector assembly and applies it

to the preselector filter 