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cC O MM UNICATI ON S E NG I NEERS

700 FENIMORE ROAD MAMARONECK. N. V.

Warranty

The Technical Materiel Corporation, hereinafter referred to as TMC, warrants the equipment (ex-
cepr electron tubes* fuses, lamps, hatteries and arricles 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 directly 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
equipment shall be returned to TMC, unless a return authorization is issued by TMC.

No warranties, 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 TMC 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:

Model Number of Equipment.
Serial Number of Equipment.
TMC Part Number.

Nature of defect or cause of failure.

RS

The contract or purchase order 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

Engineering Services Department
700 Fenimore Road
Mamaroneck, New York
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SCOPE OF MANUAL

The servicing techniques for the Receiver Stabilization Unit, Model RSU-1 (hereinafter

referred to as the RSU-1), are covered in this service manual under the following categories:

a. Preventive maintenance procedures are contained in Section 1 to provide a basis for
recognizing future probable causes ot equipment maifunction. By adhering to a stringent pro-
gram of preventive maintenance, the most probable causes of equipment malfunction can be
avoided, thereby minimizing equipment downtime and the possibility of compromising

important schedules.

b. Troubleshooting procedures are contained in Section 2 to provide a quick and logical
means for localizing the cause of an equipment malfunction. The troubleshooting procedures
are covered on two levels; assembly and component. The major portion of the RSU-1 cir-
cuitry is located on printed circuit board assemblies. When the cause of equipment malfunc-
tion has been localized to a particular printed circuit board assembly and if a spare for that
assembly is available, the assembly may be replaced, allowing the equipment to become func-
tienaliimmediately and minimizing equipment downtime. Component level troubleshooting of

an assembly may be accomplished during a scheduled downtime.

c. Alignment procedures are contained in Section 3, to facilitate maintining the RSU-1
in a satisfactory operating condition. Alignment and adjustment of the unit may become nec-
essary when the periodic checks of preventive maintenance indicate equipment deterioration

or when equipment malfunctions require replacement of assemblies or components.

d. The drawings and parts listings for servicing the RSU-1 are contained in Section 4.
These include servicing block diagrams, schematic and component location drawings, and

parts listings.
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SECTION 1

PREVENTIVE MAINTENANCE

1-1. INSPECTION AND TESTING.

The following paragraphs describe equipment inspection and power supply checks to

be performed on a monthly and weekly basis, respectively.

a. GENERAL INSPECTION. The most important and least expensive tool in the
preventive maintenance program is visual inspection. Assemblies and their components
should be examined periodically for tell-tale signs of deterioration prior to equipment

malfunction and failure. Table 1-1 provides a monthly inspection checklist for the RSU-1.

TABLE 1-1. MONTHLY INSPECTION ROUTINE

Assembly Check

Line power cord Check line power cord for cracks, nicks, or fraying
1. Check underside of chassis for dirt and dust.

2. Check all interconnecting wiring for cracks, nicks, or
fraying.

3. Check printed circuit board jacks for tightness against
chassis.

4. Check all ground connections for security.

Printed circuit board 1. Check all printed circuit boards for cracks.
assemblies
2. Check components on printed circuit boards for loose con-
nections and for evidence of deterioration from possible
overheating.

#12724018 1-1



TABLE 1-1. MONTHLY INSPECTION ROUTINE (Continued)

Assembly

Check

Front and rear panels

Check panel for general cleanliness.

Check all control knobs for smooth action from limit-to-
limit; check all switches for positive action.

Check PHASE COMPARATOR meter face for cracks,
scratches, etc.

Check LINE and SYNC indicator faces for cracks.
Check all input and output jacks for security against panel.
Remove both LINE and SPARES fuses. Check to ensure

that the fuses are the proper value (1 ampere for 115 vac;
0.5 ampere for 230 vac) and that they are not open.

b. POWER SUPPLY CHECKS. The following power supply checks should be per-

formed on a weekly basis:

(1) +5-volt supply from Z102, E13 to ground.

(2) +15-volt supply from Z104, E3 to ground.

(3) +12-volt supply from Z102, E14 to ground.

(4) +24-volt supply from Z105, E4 to ground.

(5) +30-volt supply from Z105, E5 to ground.

(6) +24-volt (unreg) from Z105, E8 to ground.

NOTE

If the RSU-1 is not connected to the associated receiving

equipment, the voltage reading at Z105, ES8 will be +30 volts

in step (6).

1-2
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c. FUNCTIONAL TESTS. Perform the following checkout procedures on the

RSU-1 on a weekly basis after completing a check of the power supply:

(1) Check the associated receiver and RSU-1 for at least one frequency on each

band of the associated receiver (0.5-31.99 mhz).

(2) In each case, the RSU-1 SYNC indicator must light. A 0 center reading
must be obtained on the PHASE COMPARATOR meter. The receiver is then in a phase-

L IS JRE. DL, [0V R R,
1OCKECU CULIULLLULL.

1-2. CLEANING INSTRUCTIONS.

In general, the RSU-1 should be cleaned once a month, using a soft camel's hair
brush, forced air pressure of not more than 20 psi, and a suitable cleaning agent such as

trichlorethylene or methychloroform.
WARNING

When using toxic solvents, make certain that adequate ventila-
tion is provided; prolonged or repeated breathing of the vapor
shall be avoided. Avoid prolonged or repeated contact with
skin. Flammable solvents shall not be used on energized

equipment from which a spark may be received.
CAUTION

Trichlorethylene contains a paint removing solvent; avoid

contact with painted surfaces.

Remove dirt or grease from wiring and chassis surfaces using cleaning solvent; dry
with compressed air. Remove dust from printed circuit boards using a soft camel's hair

brush. Blow out accumulated dust from inaccessible areas of chassis, using forced air.

¢#12724018 1-3/1-4



SECTION 2

TROUBLESHOOTING

2-1. GENERAL.

a. EXTERNAL INPUTS CHECKS. Prior to troubleshooting the RSU-1, it should
be determined that the RSU-1 unit itself is definitely the cause of failure and not faulty
related equipment that is external to the RSU-1. This may be accomplished by checking for
proper external inputs to thc unit and in certain instances, by isolating the RSU-1 from the
external equipment. The following steps will help to determine that the RSU-1 is the cause

of failure or malfunction within a system.

(1) Verify all power supply voltages.

(2) Check the phase lock loop in the following manner:
(a) Monitor E6 on Z101 for 19 mhz out.
(b) Monitor E5 on Z107 for 15.545 to 16. 545 mhz out.
(c) Monitor E7 on 2106 for 1-2 mhz out.
(d) Monitor E5 on Z104 for 1 khz out.
(e) Monitor E11 on Z108 for 100 khz out.

(f) Monitor J107 (ERROR VOLTAGE) for approximately -2- to +2 volts dc out.

2-2. ASSEMBLY LEVEL TROUBLESHOOTING.

a. GENERAL. The various functional assemblies of the RSU-1 are shown in
figure 4-1, overall functional block diagram. The overall functional block diagram indi-
cates the primary signal flow between assemblies. Convenient points for measurement of
signal flow are also shown. Figure 4-1 and the following servicing block diagrams describe
the functional assemblies of the RSU-1 and provide a guide for the technician in localizing
the faulty assembly. In addition to the functional block diagrams, a signal flow diagram
(figure 4-2) is provided as a further guide for localizing a faulty assembly. The assem-

blies that are referenced with Z numbers (Z101, Z102, etc.) are printed circuit board
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assemblies and may be replaced if spares are available. For troubleshooting a particular
assembly, or to localize the faulty component(s), refer to paragraph 2-3, component level

troubleshooting.

b. OVERALL FUNCTIONAL DESCRIPTION. (See figures 4-1 and 4-2.)

(1) The 1-mhz signal, derived either from the internal or external standard,
is routed to three circuits in spectrum generator assembly Z102: a harmonic generator; a
divide-by-10 circuit; and to mixer 7. The harmonic generator produces harmonics every
megahertz up to 15 mhz. All frequencies above 15 mha are undesired; therefore, the out-
put of the harmonic generator is routed through a low pass filter which allows all fre-
quencies below 15 mhz to pass. The harmonic generator also produces 15 mhz through a

crystal filter which is applied to mixer 3A in third mixer assembly Z106.

(2) The 1 to 15 mhz output of the low pass filter is applied to mixer 1 in the
first mixer assembly. Also applied to mixer 1 is the 11 to 34 mhz output of the drysta.l
oscillator of the associated receiver. The setting of the RSU-1 front panel 10 and 1 mhz
FREQUENCY switches controls which 1-mhz increment is applied to mixer 1 from the low
pass filter. The switch settings are routed to the spectrum generator assembly via pro-
grammable divider assembly Z104. The frequency of the associated receiver crystal
oscillator has a frequency range of 11 to 34 mhz; however, not in increasing numerical
increments through the frequency range of the system. Table 2-1 is a chart which indicates
the frequency band of the associated receiver and the RSU-1, the corresponding output of
the associated receiver crystal oscillator, and the corresponding harmonic frequency that
is selected and passed by the low pass filter. The output of mixer 1 is applied to affixed
19-mhz bandpass filter. The combination of frequencies applied to mixer 1 must be such
that the output is 19 mhz. Therefore, consider the 2- to 3-mhz band. According to
table 2-1, the associated receiver crystal oscillator output is 22 mhz. In order to obtain a
resultant 19-mhz output from mixer 1, 3 mhz is required. Thus, the 3-mhz harmonic is
selected and passed to the mixer in this frequency band. The resultant 19-mhz output of

mixer 1 is filtered and applied to mixer 2 in second mixer assembly Z107.
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TABLE 2-1.

FREQUENCY GATING LOGIC

Receiving Frequency

Associated Receiver

Crystal Oscillator
Output Frequency

1-mhz Harmonic

S103 Frequency mhz Spectrum Generator

Band (mhz) (mhz) 10 mhz 1 mhz Gated
0.5 - 0.9999 20.0 0 0 1
1 - 1.9999 21.0 0 1 2
2 - 2.95%9% 22.¢ ¢ 2 3
3 - 3.9999 23.0 0 3 4
4 - 4.9999 24.0 0 4 5
5 - 5.9999 25.0 0 5 6
6 - 6.9999 26.0 0 6 7
7 - 7.9999 27.0 0 7 8
8 - 8.9999 11.0 0 8 8
9 - 9.9999 12.0 0 9 7
10 - 10.9999 13.0 1 0 6
11 - 11.9999 14.0 1 1 5
12 - 12.9999 15.0 1 2 4
13 - 13.9999 16.0 1 3 3
14 - 14.9999 17.0 1 4 2
15 - 15.9999 18.0 1 5 1
16 - 16.9999 19.0 1 6 None
17 - 17.9999 20.0 1 7 1
18 - 18.9999 21.0 1 8 2
19 - 19.9999 22.0 1 9 3
20 - 20.9999 23.0 2 0 4
21 - 21.9999 24.0 2 1 5
22 - 22.9999 25.0 2 2 6
23 - 23.9999 26.0 2 3 7
24 - 24,9999 27.0 2 4 8

#12724018
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TABLE 2-1. FREQUENCY GATING LOGIC (Continued)

Associated Receiver
Crystal Oscillator ~ S103 Frequency mhz Spectrum Generator

Receiving Frequency Output Frequency 1-mhz Harmonic
Band (mhz) (mhz) 10 mhz 1 mhz Gated
25 - 25.9999 28.0 2 5 9
26 - 26.9999 29.0 2 6 10
27 - 27.9999 30.0 2 7 11
28 - 28.9999 31.0 2 8 12
29 - 29.9999 32.0 2 9 13
30 - 30.9999 33.0 3 0 14
31 - 31.9999 34.0 3 1 15

(3) Also applied to mixer 2 is the associated receiver vfo (variable frequency
oscillator) output, which is a function of the remainder of the tuned frequency digits (100,
10, 1, and 0.1 khz). When the associated receiver frequency is set at an exact megahertz
increment (i.e., 2. 0000 mhz used in our eXa.mple above), the associated receiver vfo output
is 3.455 mhz. As the associated receiver frequency is increased from 2 to 3 mhz, the vfo
output decreases towards 2.455 mhz. At 3 mhz, the vfo output is again 3.455 mhz and will
decrease towards 2.455 mhz as the associated receiver frequency is increased from 3 to
4 mhz, and the cycle is repeated. Mixer 2 beats the two frequencies and selects the dif-
ference which will always be between 15.545 and 16.545 mhz. The output of mixer 2 is

applied to mixer 3B in third mixer assembly Z106.

(4) The second input to mixer 3B is derived from a free-running crystal-
controlled 555-khz oscillator in fourth mixer assembly Z103. The 555-khz output of the
oscillator is applied to mixer 4. The second input to mixer 4 is a 100-khz signal that is
derived by dividing the 1-mhz output of the standard by 10 in the spectrum generator assem-
bly. The resultant output of mixer 4 is 455 khz which is amplified and applied to mixer 3A

in the third mixer assembly. The second input to mixer 3A is 15 mhz derived via the
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1-mhz standard, harmonic generator, and crystal filter. The resultant output of mixer 3A

is 14.545 mhz which is filtered and applied as the second input to mixer 3B.

(5) Therefore, the two frequencies applied to mixer 3B are a fixed 14.545-mhz
signal and a variable signal in the 15.545 to 16.545-mhz range. Mixer 3B selects the dif-
ference frequency signal which is always between 1 and 2 mhz. (Actually, mixer 3B does
not have a 2-mhz output; it can come to within 100 hz of 2 mhz.) The output signal of

mixer 3B is applied to the programmable divider assembly.

(6) The programmable divider is a device that divides the input signal such
that the output is always 100 hz. For example, with a 1-mhz input, the programmable
divider yields 100 hz by dividing the input by 10,000. The resultant 100-hz output of the
programmable divider is applied to a series of mixer and multiplier circuits. Mixer 5 adds
the 100-hz signal to a 900-hz signal (derived from the 1-mhz standard) to yield 1 khz. The
1-khz signal is multiplied by 10 in 10 and 100 khz multiplier comparator assembly Z108 to
yield 10 khz and applied to mixer 6. The 10-khz signal is combined with 90 khz to yield
100 khz and the resultant 100-khz signal is applied to phase detector assembly Z109. The
100-khz signal is the desired frequency and contains a combination of all errors of the
associated receiver oscillators. The 100-khz signal is compared against the standard
100-khz signal derived from the 1-mhz standard. Any difference (error) is obtained as a

d-c error voltage that is applied to the associated receiver variable frequency oscillator.

(7) It is only necessary to correct one associated receiver oscillator. Since
the variable frequency oscillator is an inductor-capacitor network, it is the easiest oscil-
lator to correct. The d-c voltage cancels any error in the associated receiver variable
frequency oscillator. Further, any tendency for the vio to drift is corrected by the error
voltage. By correcting the associated receiver variable frequency oscillator, all other

oscillators in the associated receiver loop are also corrected.

(8) In the discussion above, certain frequencies are required for mixing with
the output signal of the programmable divider. These signals are derived from the 1-mhz
standard. The l1-mhz signal is divided by 10 to yield 100 khz. The 100-khz signal is the

standard that is also applied to the associated receiving system and to mixer 7. The second
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input to mixer 7 is 1 mhz. The resultant output of mixer 7 is the difference frequency which
is 900 khz (1000 khz - 100 khz). The 900 khz is divided by 10 to yield 90 khz which is used
as one of the mixing frequencies in mixer 6. The 90 khz is also divided by 100 to yield

900 hz which is used as a mixing frequency in mixer 5.

(9) Notice that when the RSU-1 is electrically connected to the associated
receiving system, it effectively closes the frequency loops of the system while, at the same
time, injects a d-c error voltage to correct any frequency drift. If the RSU-1 is electrically
disconnected from the associated receiving system, the system will operate independent of

the RSU-1.

c. SPECTRUM GENERATOR ASSEMBLY Z102. (See figure 4-3.)

(1) The spectrum generator assembly develops the various mixing frequencies
used thr aughout the RSU-1. The 1-mhz internal standard is applied to amplifier Q1 and the
external standard (when available) is applied to amplifier Q2 via RSU-1 rear panel EXT
STD INPUT jack J104 and pin E3 of the spectrum generator assembly. The output of ampli-
fier Q1 is applied directly to a 1-mhz standard selection gating network Z1. The output of
external standard amplifier Q2 is also applied to Z1, in addition to d-c switch Q3. With an
external standard input of 0.7 volt rms, the d-c switch will select the external 1-mhz
standard. If the external 1-mhz signal drops below 0.4 volt rms, the external standard is
automatically inhibited via the d-c switch and the internal standard is selected. Since the
internal standard is always maintained at operating temperature for stability as long as the
RSU-1 is connected to a source of power, the gating arrangement prevents the loss of infor-
mation due to any malfunction in the external standard. The selected 1-mhz output of Z1 is
applied to amplifiers Q4 and Q6. The 1-mhz output of Q4 is made available at RSU-1 rear
panel 1 MHZ OUT jack J105 via pin E5 of the spectrum generator assembly. The 1-mhz
output of amplifier Q6 is routed to various circuits throughout the spectrum generator

assembly.

(2) The 1-mhz output of amplifier Q6 is applied to amplifier Q7 which develops
a spectrum of harmonics. The output of Q7 is differentiated and the resultant waveform is
applied to crystal selectors Y1, Y3, ..... Y15, and Y17. The output of each crystal
selector is amplified and again passed through a second crystal selector Y2, Y4, ..... Y16,
2-6 ¥12724018



and Y18. The output of the second crystal selector is again amplified and the resultant
output is a very pure signal at that frequency. The 17-mhz output is applied to RSU-1 rear
panel 17 MHZ jack J103 and the 15-mhz output is applied to third mixer assembly Z106.
The remaining frequencies of 8 through 14 and 15 mhz are applied to logic circuits Z14
through Z26.

(3) The logic circuits select one of the input frequencies according to the
setting of the front panel 1 mhz and 10 mhz FREQUENCY switches. The four-bit bed
(binary coded decimal) complementary output (1, 2, 4, 8) of 1 mhz FREQUENCY switch
S103B and the two-bit complementary bed output (1, 2) of the 10 mhz FREQUENCY switch
S103A are inverted in Z4 in programmable divider assembly Z104. The inverted outputs of
74 are applied to bed-to-binary converter Z7 in the spectrum generator. The resultant
binary information is routed through exclusive OR-gates Z10 and applied to switches Z8 and
79. In turn, switches Z8 and Z9 control 1-of-16 decoder Z11 and 1-of-8 decoder Z12,

respectively. The decoders control the gating of the 1 to 15 mhz output frequency.

(4) The gating operates as a function of the frequency band and corresponding
crystal oscillator output of the associated receiver. From table 2-1, as the frequency band
increases from 0.5 to 8.0 mhz, the crystal oscillator output increases from 20.0 to 27.0,
respectively. Therefore, in order to achieve a 19-mhz intermediate frequency, the 1-mhz
harmonic selected increases from 1 to 8 mhz, respectively. In the 8.0 to 17.0 mhz band,
the crystal oscillator output starts at 11 mhz and increases to 19 mhz, respectively. In this
frequency band spread, the 1-mhz harmonic used starts at 8 mhz and decreases to 0 (no
harmonic used), respectively. In the 17.0 and 32.0 mhz band, the crystal oscillator output
starts at 20.0 and increases to 34.0 mhz, respectively. In this frequency band spread, the
1-mhz harmonic used starts at 1 and increases to 15 mhz, respectively. The crystal oscil-
lator output frequency is a function of the associated receiver frequency band. Since the
RSU-1 and the associated receiver are set to the same frequency, the required 1-mhz
harmonic can be selected by sensing the position of the 10 and 1 mhz switches. In addition,
because of the sequencing of the required 1-mhz harmonic, it is necessary to utilize some

t
network. The exclusive OR-gates in Z10 and the associated decoders provide

a B - v - + < 22 ! 1
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1 mhz FREQUENCY switch settings. The ultimate result is to select one of 15 output
frequencies, 1 to 15 mhz, and apply it to first mixer assembly Z101 via pin E30.

(5) The 1-mhz output of amplifier Q6 is also applied to mixer Q8 and to
divide-by-10 circuit Z3. The 100-khz output of Z3 is mixed with the 1-mhz signal in
mixer Z8 to yield 900 khz. The 900-khz signal is amplified by Q9 and Q10, switched by Q11,
and applied to a series of divider networks. The 90-khz output of Z4 is applied to 10 khz
and 100 khz multiplier comparator assembly Z108 via pin E15. The 0.9 khz output of Z6 is
applied to programmable divider assembly Z104 via pin E17.

(6) The 100-khz output of Z3 is also applied to amplifier Q5 via fan-out network
Z2. The three 100-khz outputs are applied to RSU-1 rear panel 100 KHZ jack J102, to fourth
mixer Z103, and to phase detector assembly Z109.

d. FIRST MIXER ASSEMBLY Z101. (See figure 4-4.)

(1) The first mixer assembly mixes the 11 to 34 mhz crystal oscillator input
frequency from the associated receiver with a frequency developed by spectrum generator
assembly Z102 in the 1 to 15 mhz range, to develop a 19-mhz output signal that is applied to
second mixer assembly Z107. The 11 to 34 mhz crystal oscillator output of the associated
receiver is applied to pin E1 of the first mixer assembly via jack J109. The input frequency
is amplified by Z1 and Q1 and applied to mixer Q2. Also applied to mixer Q2 is the 1 to
15 mhz output of the spectrum generator assembly. The spectrum generator input frequency
is always of such a value as to develop a difference frequency of 19 mhz at the output of
mixer Q2. The spectrum generator frequency is controlled by the setting of the 10 and

1 mhz FREQUENCY switches as described in paragraph 2-2c. (4).

(2) The 19-mhz output of Q2 is tuned via transformer T1 and passed through a
19-mhz bandpass filter consisting of crystal Y1 which is tuned via capacitor C14. The
resultant 19-mhz output is amplified by Q3 and again passed through a 19-mhz bandpass
filter consisting of crystal Y2. The two stages of bandpass filtering ensure that undesired
frequencies are (almost entirely) removed and a pure 19-mhz signal is obtained. The signal

is amplified again by Q4. Q4 emitter output is tuned to 19 mhz by transformer T2. The
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resultant 19-mhz output developed across the secondary of T2 is applied to second mixer

assembly Z107 via pin E6.

e. SECOND MIXER ASSEMBLY Z107. (See figure 4-5.)

(1) The second mixer assembly receives the 19-mhz output of first mixer
assembly Z101 and heterodynes it with the 2.455 to 3.455 mhz output from the associated
receiver variable frequency oscillator, to develop a bandwidth of 15.545 to 16.545 mhz that
is applied to third mixer assembly Z106. The 19-mhz output of the first mixer assembly is
applied to amplifier Q1 via pin E1. The 19-mhz output of Q1 is applied to mixer Q2. Also
applied to mixer Q2 is the 2.455 to 3.455 mhz input from the variable frequency oscillator
of the associated receiver. The signal is applied to E3 via RSU-1 rear panel VFO IN jack
J108. The output of mixer Q2 selects the difference frequency in a tank circuit that is tuned

via coil L12.

(2) In order to pass the wide band of frequencies from 15.545 to 16.545 mhz,
the mixer output is passed through variable transformer T1 which is over critically coupled
to develop a double peak, thereby increasing its band pass response. The resultant output
of T1 is buffered by emitter follower Q3, passed through a high pass filter which passes all
frequencies above 15.545 mhz, buffered again by emitter follower Q4, and passed through a
low pass filter which passes all frequencies below 16.545 mhz. The high and low pass
filtering results in a bandwidth of 15.545 to 16.545 mhz that is amplified by Q5 and applied

to third mixer assembly Z106 via pin E5.

f. FOURTH MIXER ASSEMBLY Z103. (See figure 4-6.)

(1) The fourth mixer assembly contains a 555-khz crystal oscillator whose
output is mixed with a 100-khz signal from spectrum generator assembly Z102 to develop a
455-khz output that is applied to third mixer assembly Z106. The 555-khz is developed by
crystal Y1 and amplifier Q1. The 555-khz output is buffered by source follower Q2 and
amplified by Q3. The amplified 555-khz signal is applied to mixer Q4.

(2) Also applied to mixer Q4 is a 100-khz signal from spectrum generator

assembly Z 102 via pin E6. The resultant 455-khz output of the mixer is amplified by 5,
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tuned by transformer T1, and applied to third mixer assembly Z106 via pin E4. The 555-khz
output of amplifier Q3 is also made available at RSU-1 rear panel 555 KHZ jack J106.

g. THIRD MIXER ASSEMBLY Z106. (See figure 4-7.)

(1) The third mixer assembly receives a fixed 15-mhz signal from spectrum
generator assembly Z102, mixes it with the 455-khz signal from fourth mixer assembly Z103
to obtain 14.545 mhz, and again mixes the resultant 14.545 mhz with the 15.545 to
16.545 mhz signal from second mixer assembly Z 107 to obtain the desired 1 to 2 mhz signal
that is applied to programmable divider assembly Z104. The fixed 15-mhz input from the
spectrum generator assembly is applied to amplifier Q1 via pin E1. The amplified output of
Q1 is applied to double balanced mixer Z1. Also applied to Z1 is the 455-khz signal from
the fourth mixer assembly via pin E4. The resultant outputs of Z1 are the sum and dif-

ference frequencies of 15.545 and 14. 545 mhz, respectively.

(2) The sum frequency is removed by passing the signal through a 14.545 mhz
band pass filter consisting of Y1 which is tuned by capacitor C5. The 14.545-mhz signal is
amplified by Q2 and passed through a second 14.545-mhz band pass filter consisting of
crystal Y2 to ensure that unwanted frequencies are removed from the signal. The output of

Y2 is again amplified by Q3 and applied to mixer Q4.

(3) The second input to Q4 is the 15.545 to 16.545 mhz output of the second
mixer assembly which is applied to Q4 via pin E5. The resultant output of Q14 is a signal in
the 1 to 2 mhz frequency range that is applied to 2-mhz low pass filter consisting of capa-
citors C12, C14, and C15, and coils L6 and L7. The low pass filter removes all frequencies
above 2 mhz. The resultant 1 to 2 mhz output of the low pass filter is amplified by Q5 and
applied to the programmable divider assembly via pin E7.

h. PROGRAMMABLE DIVIDER ASSEMBLY Z104. (See figure 4-8.)

(1) The programmable divider assembly receives the 1 to 2 mhz signal from
third mixer assembly Z106 and performs the appropriate division to always arrive at a
100-hz signal. The resultant 100-hz signal is then mixed with a 900-hz input from spectrum
generator assembly Z102 to obtain a 1-khz output that is applied to 10 and 100 khz multiplier

comparator assembly Z108. The 1 to 2 mhz input signal from the third mixer assembly is

2-10 #12724018



applied to amplifier Q1 via pin E1. The amplified output of Q1 is applied to a series of
divider networks Z5 through Z9. The divisor is a function of the setting of the front panel
100, 10, 1, and 0.1 khz FREQUENCY switches. The divisor is 10,000 plus the setting of
each switch times its division factor. For example; an input frequency of 1.2345 mhz at

E1 would require a division of 12, 345 to obtain 100 hz at Q2.

Frequency Mhz Switch Division
Digit Setting Factor
10,000 - Fixed Divisor
100 khz 2 X 1000 = 2,000
10 khz 3 X 100 = 300
1 khz 4 X 10 = 40
0.1 khz 5 X 1 = 5

12,345 Divisor

The four-bit binary complementary coded output (1, 2, 4, 8) of each switch section is
inverted by Z1, Z2, and Z3, and applied to Z6 through Z9. The resultant output of Z5
through Z9 is a composite 100-hz signal that is amplified by Q2 and applied to flip-flop Z12.

(2) Also applied to flip-flop Z12 is the amplified 1 to 2 mhz signal, divided by
10,000 via Z10, Z11, Z14, and Z13. The resultant output of flip-flop Z12 is applied to
double balanced modulator CR3 through CR6. Also applied to the double balanced modulator
is the 900-hz signal from the spectrum generator assembly. The additive output of the
modulator is a 1-khz signal that is tuned by tank circuits C9-L3, C11-14, and C14-15,
amplified by Q3, buffered by emitter follower Q4, and applied to the 10 and 100 khz multi-

plier comparator assembly via pin E5.

i. 10 AND 100 KHZ MULTIPLIER COMPARATOR ASSEMBLY Z108.
(See figure 4-9.)

(1) The 10 and 100 khz multiplier comparator assembly Z 103 receives the
1-khz signal from programmable divider assembly Z104, multiplies it by 10 and 10 khz, and
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mixes the 10-khz signal with a 90-khz input from spectrum generator assembly Z102 to
yield a 100-khz output that is applied to phase detector assembly Z109. In addition, the

10 and 100 khz multiplier comparator assembly also contains a phase comparator that com-
pares the phase of an external 1-mhz standard, when available, against the phase of the
internal standard, and provides a d-c standard compare output that is applied to the front
panel center-reading PHASE COMPARATOR meter M101.

(2) The 1-khz signal from the programmable divider assembly is amplified by
Q3 and applied to X5 multiplier Q1. The resultant 5-khz output of Q1 is applied to X2
multiplier Q4, Q5, via switch Q2. The 10-khz output of the X2 multiplier is applied to a
double balanced modulator via emitter follower Q6. Also applied to the double balanced
modulator is the 90-khz signal from the spectrum generator assembly. The resultant
output of the modulator is a 100-khz signal that is amplified by Q10, buffered by emitter
follower Q1, and applied to phase detector assembly Z109 via pin E11.

(3) The 10 and 100 khz multiplier comparator assembly also receives the
1-mhz signal from the internal standard and the 1-mhz signal from the external standard,
when available. The internal standard signal is applied directly to phase comparator Q7,
Q9. The external signal is amplified by Q8 and also applied to the phase comparator. The
resultant output of the phase comparator is rectified and applied as a d-c standard compare

voltage to the front panel center-reading PHASE COMPARATOR meter.

jo. PHASE DETECTOR ASSEMBLY Z109. (See figure 4-10.)

(1) The phase detector assembly Z109 compares the 100-khz reference signal
from spectrum generator assembly Z102 against the 100-khz signal from the 10 and 100 khz
multiplier comparator assembly Z108 (which contains a combination of all the errors of the
associated receiver system errors), and develops a resultant d-c error voltage that is used
to correct the associated receiver system variable frequency oscillator. The 100-khz ref-
erence signal from the spectrum generator assembly is applied to amplifier Q4 via pin E7.
The 100-khz (error) signal from the 10 and 100 khz multiplier comparator assembly is
applied to amplifier Q1 via pin E6. The amplified outputs of Q4 and Q1 are applied to a

phase detector which develops a corresponding d-c voltage that represents the phase error
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between the reference and error input signals. The error voltage output is applied to the
associated receiving system via pin E2 and RSU-1 rear panel ERROR VOLTAGE jack J107,
in addition to being applied to the front panel PHASE COMPARATOR meter M101 for a

visual indication of the error.

(2) The phase comparator assembly also contains circuitry that is used to
illuminate the front panel SYNC lamp to obtain a visual indication of error difference. The
100-khz reference signal is amplified by Q6 and applied to a phase detector circuit. The
100-khz signal from the 10 and 100 khz multiplier comparator assembly is amplified by Q2
and applied to a 90-degree lagging phase shift network. When the error signal is in phase
with the reference signal, it is desired to illuminate the SYNC lamp. An in-phase condition
indicates that the phase detector is perfectly balanced, resulting in a zero output. However,
with an in-phase condition, it is desired to obtain a maximum phase detector output, which
is obtained with a maximum out-of-phase condition of 90 degrees. Therefore, the error
signal is passed through the 90-degree lagging phase shift network, resulting in a maximum
phase detector circuit output on an in-phase condition. The output of the phase detector cir-
cuit operates switch Q3 which, in turn, operates lamp switch Q5. Lamp switch Q5 applies a

ground output to SYNC indicator DS102 via pin E9.

(3) As the frequency of the associated receiver is adjusted to the frequency
setting of the RSU-1, the phase detector output will increase from a minimum output towards
a maximum output, as the two frequencies are aligned. As the phase detector output
increases, the front panel PHASE COMPARATOR meter will approach a center reading zero

indication and the front panel SYNC lamp will first flicker, and then remain illuminated.

k. POWER SUPPLY ASSEMBLY Z105 AND ASSOCIATED CIRCUITRY.
(See figure 4-11.)
(1) The 115/230 vac input is applied to transformer T101 via fuses F101 and
F102. The output across the secondary windings of T101 is applied to rectifiers CR101,
CR102, and CR103. The rectifiers, in conjunction with various voltage regulators, develop
the required d-c operating voltages used throughout the RSU-1. The rectified output of
CR103 is regulated to +5 vdc by VR102 and to +5 vdc by VR103.
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(2) The power supply assembly Z106 contains a series regulator consisting of
Q1 and CR1 which receives a d-c voltage from rectifier CR101. The series regulator
operates in conjunction with regulator Q101 to develop a +24 vdc output that is regulated by
Zener diode CR104. In addition, the power supply assembly contains an r-c filtering net-
work that receives a +24 vdc output from rectifier CR102 and applies the filtered voltage

to voltage regulator VR101 that develops +12 vdc.

(3) The unregulated voltage on E8 is routed to R103 (voltage dropping resistor).
One output of R103 goes to TB101 terminal 2, which is connected to the associated receiving
system. The other output of R103 is connected to E5 of 17 mhz oscillator relay control Z110.
This control circuit uses a diode matrix and a transistor switch to supply power to the
associated receiver when the 10 mhz switch is in position zero (0). Power is switched off

in positions 1, 2, and 3.

2-3. COMPONENT LEVEL TROUBLESHOOTING.

a. GENERAL. The various functional assemblies of the RSU-1 are shown in
figure 4-12. Those assemblies that are referenced with Z numbers are described indi-
vidually on the schematic diagram level in the following paragraphs. Each paragraph ref-
erences the schematic diagram for the particular assembly being described. The
schematic diagrams indicate the primary signal flow and necessary operating potentials

within each assembly and will aid the technician in localizing the faulty component(s).

b. SPECTRUM GENERATOR ASSEMBLY Z102. (See figure 4-14.)

(1) The internal 1-mhz standard signal is applied to amplifier Q1. When
available, the external 1-mhz standard signal is applied to amplifier Q2. The amplifier out-
puts are applied to gating network Z1. The external standard signal is applied through
diode CR3 which rectifies the signal and applies it to d-c¢ amplifier Q3. The d-c amplifier
functions as a switch to switch the gating network to pass the external or internal signal,
depending on the amplitude of the external signal. The amplifier configuration and gating
circuit is such that when the signal from the external 1-mhz signal is at least 0.7 volt rms,
the internal 1-mhz standard signal is inhibited and the external signal is gated. If the

external 1-mhz signal drops below 0.7 volt rms, the external signal is automatically
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inhibited and the internal signal is gated. Since the internal standard is always maintained
at operating temperature for stability as long as the RSU-1 is connected to a source of
power, this gating arrangement prevents the loss of information due to any malfunction in

the external standard.

(2) The selected 1-mhz signal is amplified by Q6 and applied to divide-by-10
network Z3 and to mixer Q8. The resultant 100-khz output of Z3 is applied to a fan-out
device Z2. One output of Z2 is amplified by Q5 and the output applied to the associated
receiving system via pin E7 and rear panel 100 KHZ jack J102. A second output of Z2 is
applied to a mixer on fourth mixer assembly Z103. A third output of Z2 is applied to phase
detector assembly Z109.

(3) Mixer Q8 receives a 1-mhz input at the emitter and the 100-khz output of
Z3 at the base. The mixer is double tuned by indicators L4 and by L6 via coupling capa-
citor C19 to a difference frequency of 900 khz. The 900-khz output is amplified by an insu-
lated gate field effect transistor Q9 which has a high input impedance. The 900-khz signal
is again amplified by Q10 and applied to Q11. Transistor Q11 acts as a switching device
with diode CR5 clipping the negative signal inputs. The resultant signal is developed across

resistor R39 and applied to Z4.

(4) Z4 is a divide-by-10 network that develops a resultant 90-khz output signal
which is applied to 10 and 100 khz multiplier comparator assembly Z108 via pin E15, and to
Z5. 75 and Z6 are each divide-by-10 networks that provide a 900-hz output from Z6 which

is applied to programmable divider assembly Z104 via pin E17.

(5) The 1-mhz output of amplifier Q6 is also applied to Q7 which is an over
driven amplifier. Over driving Q7 produces a high output rise time at the output, thereby
functioning as a harmonic generator. The output is differentiated by capacitor C12 and
resistor R25. The resultant spike is applied to crystal selectors via capacitor C13.
Capacitor C13 provides signal coupling in addition to providing tuning for the crystal

selectors.
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(6) The crystal selectors each contain two crystals at the desired output fre-
quency and amplifiers. The circuits that are selected are controlled via the RSU-1 front

panel 10 and 1 mhz FREQUENCY switches via integrated logic circuits.

(7) Integrated circuit Z7 is a bed-to-binary converter that receives bed infor-
mation from the 10 and 1 mhz FREQUENCY switches. Z7 converts the input into a binary
output that is continuous from 0 to 31 mhz, and applies the output to exclusive-OR gates Z10.
A detailed discussion of the purpose of the exclusive-OR gates is contained in para-
graph 2-2c.(4). The outputs of Z7 are applied to switches Z8 and Z9 which, in turn, control
1-0f-16 decoder Z11 and 1-of-8 decoder Z12. Therefore, with a four line input, 1 of 16
outputs is obtained for the selection of the desired 1-mhz frequency increment from 1 to

15 mhz at pin E30.

(8) The remaining integrated circuits are used to switch on or off the various
tuned stages. For example, the junction at resistor R117 and capacitor C92 is the return
for transistor Q36 and is connected to a switching inverter on Z20. In turn, Z20 receives
its input from Z15 which is in the output line of Z11. The logic selects one of the inverters,
turns it on in accordance with the setting of the 10 and 1 mhz FREQUENCY switches, and

selects one of the 15 output frequencies.

c. FIRST MIXER ASSEMBLY Z101. (See figure 4-16.) The crystal oscillator out-
put of the associated receiver, in the 11 to 34 mhz frequency range, is applied to amplifier
Z1 via pin E1. The amplified output of Z1 is again amplified by Q1 and applied to mixer Q2.
The second input to mixer Q2 is the spectrum generator assembly output of one of the fre-
quencies from 1 to 15 mhz, in 1-mhz increments, according to the chart in table 2-1. The
collector circuit of Q2 is tuned to 19 mhz by transformer T1 and capacitor C11. The signal
is also crystal selected via Y1, amplified by Q3, and again crystal selected by Y2. The
resultant signal is amplified by Q4. Q4 output is tuned to 19 mhz by transformer T2 and

capacitor C17 and applied to second mixer assembly Z107 via pin E6.

d. SECOND MIXER ASSEMBLY Z107. (See figure 4-18.)

(1) The second mixer assembly Z107 receives the 19-mhz output of first mixer

assergbly Z101 via pin E1. The second mixer assembly also receives the associated
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receiver variable frequency oscillator output of 2.455 to 3.455 mhz at pin E3. The 19-mhz
input is amplified by Q1 and mixed with the associated receiver input to mixer Q2. The
output of mixer Q2 is applied to double tuned transformer T2. T2 is over critically coupled
to produce a double peak to pass the wide-band difference frequency of 15.454 to 16. 545 mhz.
The transformer is tuned at the mid points between these two frequencies and is sufficiently

over coupled to enable passing the frequency range about the mid point.

(2) The difference frequency is applied to an impedance matching circuit Q3
followed by a high-pass filter which passes all frequencies above 15.454 mhz. From the
high-pass filter, the signal is applied to an impedance matching stage Q4 which also pro-
vides isolation. From Q4, the signal is routed through a low-pass filter which passes all
frequencies below 16.545 mhz. The resultant output is a bandwidth from 15.545 to
16.545 mhz. The bandwidth is amplified by Q5 and applied to third mixer assembly Z106

via pin E5.

e. FOURTH MIXER ASSEMBLY Z103. (See figure 4-20.) The fourth mixer
assembly contains a 555-khz crystal controlled oscillator circuit consisting of Y1 and Q1.
The 555-khz output is buffered by source follower Q2 and amplified by tuned amplifier Q3.
The resultant 555-khz output signal is applied to the associated receiving system via pin E2
and RSU-1 rear panel 555 KHZ jack J106. The 555-khz signal is also applied to mixer Q4.
The second input to mixer Q4 is a 100-khz signal from spectrum generator assembly Z102.
The output circuit of Q4 is tuned to the difference frequency of 455 khz by inductor L7.

The resultant signal is amplified by Q5 and applied to third mixer assembly Z106 via pin E4.

f. THIRD MIXER ASSEMBLY Z106. (See figure 4-22.)

(1) The third mixer assembly contains two mixer circuits that develop the
1 to 2 mhz signal that is applied to the programmable divider assembly Z104. The fixed
15-mhz output of the spectrum generator assembly Z102 is applied to double balanced mixer
Z1 via pin E1 and amplifier Q1. The second input to Z1 is the 455-khz signal from fourth

mixer assembly Z103 via pin E4. The double balanced mixer eliminates its own frequency
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pass filter. The resultant signal is amplified by Q2 and again passed through a second

14.545-mhz crystal Y2 which provides a second stage of narrow band pass filtering.

(2) The resultant 14.545-mhz signal is amplified by Q3 and applied to mixer
Q4. The second input to Q4 is the 16.545 to 15.545 mhz signal from second mixer assembly
Z107 via pin E5. The output of mixer Q4 is a composite signal containing the desired
1 to 2 mhz signal. The sum frequency is rejected by the following 2-mhz low pass filter.
The desired 1 to 2 mhz signal is then amplified by Q5 and applied to the programmable

divider assembly via pin E7.

g. PROGRAMMABLE DIVIDER ASSEMBLY Z104. (See figure 4-24.)

(1) The 1 to 2 mhz input signal from the third mixer assembly Z106 is applied
to amplifier Q1 via pin E1. The amplified output of Q1 is applied to a series of divider net-
works Z5 through Z9. The divisor is a function of the setting of the front panel 100, 10, 1,
and 0.1 khz FREQUENCY switches. The programming is such that the divisor is between
10,000 and 19,999, depending on the setting of the switches. If the last four decades are
set for 0000, it divides by 10, 000. If the last four decades are set for 9999, it divides by
19,999. The four-bit binary coded output (1, 2, 4, 8) of each switch section is inverted by
Z1, Z2 and Z3 and applied to Z6 through Z9. The resultant output of Z5 through Z9 is a
composite 100-hz signal that is amplified by Q2 and applied to flip-flop Z12.

(2) Also applied to flip-flop Z12 is the amplified 1 to 2 mhz signal, divide by
10,000 via Z10 through Z13. The resultant output of flip-flop Z12 is applied to double
balanced modulator CR3 through CR6. The double balanced modulator also receives the
900-hz signal from the spectrum generator assembly. The additive output of the modulator
is a 1-khz signal that is amplified by Q3, buffered by emitter follower Q4, and applied to

the 10 and 100 khz multiplier comparator assembly via pin E5.

h. 10 AND 100 KHZ MULTIPLIER COMPARATOR ASSEMBLY Z108.
(See figure 4-26.)

(1) The 10 and 100 khz multiplier comparator assembly receives the 1-khz out-
put of programmable divider assembly Z 104, multiplies it by 10 to 10 khz, and mixes the

resultant 10-khz signal with a 90-khz signal from spectrum generator assembly Z102 to
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develop a 100-khz signal that is applied to phase detector assembly Z109. The 1-khz input
signal from the programmable divider assembly is applied to amplifier Q3 via pin E1. Q3
matches the input impedance to the following tank circuit. The following tank circuit is a
double tuned input of X5 multiplier Q1. The output of Q1 is applied to d-c switch Q2 which
supplies bias for X2 multiplier Q4. In Q4, the 5-khz input is multiplies by two to yield

10 khz. The resultant 10-khz output of Q5 is buffered by emitter follower Q6. The output
of Q6 is applied to a double balanced modulator consisting of transformer T1, diodes CR1
through CR4, and associated components. In the modulator, the 10-khz signal is combined
with 90 khz from the spectrum generator assembly. The resultant output of the modulator is
a complex wave containing 100 khz among its components. The tank circuit of Q10 is tuned
via inductors L12 and L13 to 100 khz. The output of Q10 is applied to emitter follower Q11.

Q11 output at pin E11 is a pure 100-khz signal with no side products.

(2) Transistors Q7, Q8, and Q9 form a 1-mhz comparator that compares the
phase of the external 1-mhz standard signal with the internal 1-mhz standard signal. The
resultant difference is rectified and applied to the front panel center-reading PHASE

COMPARATOR meter M101 via pin ES8.

i. PHASE DETECTOR ASSEMBLY Z109. (See figure 4-28.)

(1) The phase detector assembly receives a 100-khz input from the spectrum
generator assembly Z102 that is the reference against which the 100-khz input from the
10 and 100 khz multiplier comparator assembly Z108 is compared. The 100-khz reference
is applied to phase detector circuit Q4. Also applied to phase detector circuit of Q4 is the
100-khz input from the 10 and 100 khz multiplier comparator assembly via amplificr Q1.
The phase detector circuit consists of transformer T1, diodes CR1 and CR2, and resistors
R8 and R7. The phase detector output at the junction of diode CR1 and resistor R7 is in the
form of a d-c error-correcting voltage. The error voltage is applied to the variable fre-
quency oscillator of the associated receiver via pin E2 and rear panel ERROR VOLTAGE
jack J107. The error voltage is also applied to the RSU-1 front panel PHASE COMPARATOR
meter M101 via dropping resistor R14 and pin E1. Resistor R12 and capacitors C11 and C12
connected across the error voltage output, form a iagging network that provides a stability

in the circuit to prevent oscillations at high frequencies.
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(2) The remaining circuitry on the phase detector assembly is used to illu~-
minate the front panel SYNC indicator. The 100-khz reference input at pin E7 is also applied
to amplifier Q6. The amplified output is applied to a phase detector circuit consisting of
transformer T2 in the collector circuit of Q6, diodes CR3 and CR4, and resistors R9 and
R10. The second input to the phase detector is 100 khz from the 10 and 100 khz multiplier
comparator assembly which is amplified by Q2. The amplified output is applied to a
90-degree lagging phase shift network consisting of capacitors C14, C15, and C16 and
resistors R15, R16, and R17. When the two 100-khz signals are in phase, the phase
detector is perfectly balanced. Under these conditions, the phase of the 100-khz input at
pin E6 is shifted by 90 degrees, and the phase detector output is at a maximum. At maxi-
mum, diode CR3 conducts, forward biasing switch Q3. As a result, lamp switch Q5 is

forward biased, which virtually grounds pin E9, illuminating the front panel SYNC lamp.

j. POWER SUPPLY ASSEMBLY Z105. (See figure 4-30.) The power supply
assembly contains a series regulator Q1 whose base voltage is regulated at 30 volts by
Zener diode CR1. The assembly also contains a resistor-capacitor filtering network R1
and C1 that filters the +24-vdc output of CR102 and applies the resultant voltage to voltage
regulator VR101.

k. 17 MHZ OSCILLATOR RELAY CONTROL Z110. (See figure 4-32.)

(1) The 17 mhz oscillator relay control assembly contains a diode switching
matrix and a transistor switch which is used to control d-c power to the 17 mhz tuning

circuit and relay control on the associated receiver.

(2) With the 10 mhz switch in position 0, CR3 and CR4 are open circuited.
This forward biases Q1 which allows the unregulated voltage to be applied to E6 through
TB101 terminal 4 to the associated receiver. When the 10 mhz switch is in positions 1, 2,
or 3, the ground on the appropriate diode back biases, resulting in zero voltage at
terminal E6. Diodes CR1 and CR2 provide isolation between the programmable logic and

the switching circuit.
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SECTION 3

ALIGNMENT

3-1. GENERAL.

This section contains the alignment procedures required to maintain the RSU-1 in
satisfactory operating condition. When per

figure 4-13 overall component location, and to the individual component location diagrams

for the printed circuit board assemblies.

3-2. TEST EQUIPMENT REQUIRED.

The following test equipment, or its equivalent, is required to perform the complete

alignment of the RSU-1:
a. Multimeter, Simpson 260, or equivalent.
b. Frequency counter, HP5244, or equivalent.
c. Oscilloscope, Tektronix 541, or equivalent.
d. R-f cable, RG-58/U, 50-feet long.

R-f signal generator, HP606A, or equivalent.

o

3-3. ALIGNMENT.
a. SPECTRUM GENERATOR Z102 (A4922).
(1) On the RSU-1, set the SYNTH/STANDBY switch to SYNTH, SYNC

COMPARE/STD COMPARE switch to SYNC COMPARE, and FREQUENCY switch to 00. 0000.

(2) Monitor E30 (1-15 mhz output) on Z102 with the oscilloscope. Connect the

frequency counter to the oscilloscope vertical signal output.

(3) Refer to table 3-1 and tune the proper coils for a maximum voltage at the

indicated frequency. Each output should be approximately 0.4 volt peak-to-peak £109%.
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TABLE 3-1. SPECTRUM GENERATOR Z102 ALIGNMENT
Frequency Output Frequency
(mhz) Tune (mhz)
00.0000 T17 1
01.0000 T16 2
02.0000 T15 3
03.0000 T14 4
04.0000 T6 5
05.0000 T13 6
06.0000 T5 7
07.0000 T8 8
08.0000 T8 8
09.0000 T5 7
10.0000 T13 6
11.0000 T6 5
12.0000 T14 4
13.0000 T15 3
14.0000 T16 2
15.0000 T17 1
16.0000 No output
17.0000 T17 1
18.0000 T16 2
19.0000 T15 3
20.0000 T14 4
21.0000 Té6 5
22.0000 T13 6
23.0000 T5 (f
24.0000 T8 8
25.0000 T10 9
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TABLE 3-1. SPECTRUM GENERATOR Z102 ALIGNMENT (Continued)

Frequency Output Frequency

(mhz) Tune (mhz)
26.0000 T7 10
27.0000 T12 11
28.0000 T9 12
29.0000 T11 13
30.0000 T4 14
31.0000 T3 15

(4) Set FREQUENCY switch to 00.0000.

(5) Monitor E21 on Z102 and tune transformer T2 for maximum output voltage

at 15 mhz.

(6) Monitor J103 (17 mhz) and tune transformer T1 for maximum voltage. The

output should be approximately 4.0 volts peak-to-peak +10% at 17 mhz.

(7) Monitor J102 (100 khz) and tune coil L1 for maximum voltage. The output
should be 1. 15 volts peak-to-peak minimum at 100 khz.

(8) Monitor E9 on Z102. The output frequency should be 100 khz.

(9) Monitor E11 on Z102. The output should be 3.0 volts peak-to-peak minimum
at 100 khz.

(10) Monitor the junction of capacitor C23 and resistor R35 on Z102 and tune
coils 14, L5, and L6 for maximum output voltage output at 900 khz.

(11) Monitor E15 on Z102. .The square wave output should be 90 khz.

(12) DMonitor E17 on Z102. The square wave output should be 3. 0 volts peak-to-

peak minimum at 0.9 khz.
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b. FIRST MIXER Z101 (A4932). The first mixer Z101 is used to compare the
associated receiver hfo frequency with the RSU-1, resulting in a difference frequency of

19 mhz. To align the first mixer, the associated receiver must be connected to the RSU-1.

(1) Set the RSU-1 FREQUENCY switch to 16. 0000.

(2) Set the associated receiver to 16.0000 mhz.

(3) Connect the hfo output of the associated receiver to J109 (crystal oscillator

input) of the RSU-1.

(4) Monitor the junction of resistor R10 and transformer T1 on Z101. Tune

transformer T1 for maximum output voltage at 19 mhz.

(5) Monitor E6 on Z101 and tune transformer T2 for maximum output voltage

at 19 mhz.

c. SECOND MIXER Z107 (A4927).

(1) Remove the hfo signal from J109.

(2) Connect 16 mhz at 1.5 volts peak-to-peak to J108 (vfo input).

NOTE

Use an r-f signal generator and verify the frequency using a fre-

quency counter.

(3) Monitor the junction of capacitor C11 and resistor R17 and tune coil 112

and transformer T1 for maximum output voltage.

(4) Remove the 16-mhz signal from J108 and reconnect the hfo signal to J109.

d. FOURTH MIXER Z103 (A4925).

(1) Connect the frequency counter to J106 (555 khz output).

(2) Adjust capacitor C3 for 555.000 khz.
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(3) Remove frequency counter and connect the RG-58/U r-f cable to J106.

(4) Monitor J106 (555 khz) with an oscilloscope and tune coil L6 for maximum

output voltage. The output should be 15 volts peak-to-peak minimum at 555 khz.
(5) Remove the RG-58/U r-f cable from J106.

(6) Monitor E4 on Z103 and tune coils L7 and L8 and transformer T1 for a

maximum output voltage at 455 khz.

e. THIRD MIXER Z106 (A4923) AND PROGRAMMABLE DIVIDER Z104 (A4928).
The third mixer Z106 and programmable divider Z104 do not have adjustment controls.
The programmable divider is controlled by the last four digits of the RSU-1 FREQUENCY
switch. Although these assemblies do not require adjusting, it is necessary to check these
assemblies and adjust the associated receiver front panel switches in order to continue

aligning the remaining RSU-1 assemblies.

(1) Connect the associated receiver vfo output to J108 (vfo input).

(2) Set the associated receiver to 16.0000 mhz.

(3) Set the RSU-1 FREQUENCY switch to 16. 0000 mhz.

(4) Monitor E7 on Z106 and adjust the associated receiver frequency switch for

an indication of 1 mhz +50 hz at E7. The output level should be approximately 5 volts peak-

to-peak minimum.
(5) Connect the oscilloscope lead on the positive side of capacitor C4 on Z104.
(6) Connect the frequency counter to the vertical signal output of the oscilloscope.

(7) On the frequency counter, set the FUNCTION switch to PERIOD AVERAGE
-10 and the TIME BASE switch to 10 microseconds.

Adiniat tho Satad wmannivran franiiana qroital £
LA I8 v 11 1

(8) LjUo v e aSS80CLatCa YCCLlIvVer Ix vyucTiivy owillil

10, 000 microseconds.
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(9) Change the last four digits on the RSU-1 FREQUENCY switch, one step at a
time. The corresponding digit should be indicated on the frequency counter. For example,
a FREQUENCY switch setting of 16.1234 results in a frequency counter indication of
11234 microseconds. After each digit is checked, set the FREQUENCY switch to 16.0000.

(10) Monitor E5 on Z104 for a 0.5 volt peak-to-peak output at 1 khz.
(11) Do not disturb the associated receiver settings.

f. 10 AND 100 KHZ MULTIPLIER COMPARATOR Z108 (A4929). Before aligning
the 10 and 100 khz multiplier comparator Z108, perform the third mixer Z106 and program-
mable divider Z104 checks, paragraph 3-3e. After performing these checks, do not disturb

the associated receiver control settings.
(1) Monitor E1 on Z108 and verify a frequency or exactly 1 khz.

(2) Monitor the base of transistor Q2 and adjust coils L1, L2, and L3 for maxi-

mum output voltage at 5 khz.

(3) Monitor the base of transistor Q6 and adjust coils L6, L7, and L8 for maxi-
mum output voltage at 10 khz.

(4) Monitor E11 on Z108 and adjust coils L9, L12, and L13 for maximum output
voltage. The output should be 0.8 volt peak-to-peak +10% at 100 khz.

g. FINAL ADJUSTMENTS. After the assemblies of the RSU-1 have been adjusted
and the RSU-1 is connected into the associated receiving system, it may be necessary to peak
a few adjustment controls to obtain optimum output. After connecting the RSU-1 into the

associated receiving system, proceed as follows:

(1) Monitor J103 and adjust transformer T1 on spectrum generator Z102 for

maximum output voltage.
(2) Monitor J102 and adjust coil L1 on Z102 for maximum output voltage.

(3) Monitor J106 and adjust coil L6 on Z103 for maximum output voltage.
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SECTION 4

DRAWINGS AND PARTS LISTINGS

This section contains the drawings and parts listings for the RSU-1. The diagrams that are
referenced in the troubleshooting section are contained in this section. The drawings start
with the overall block diagram of the RSU-1 in figure 4-1. Figure 4-2 is a signal flow dia-
gram to provide an additional aid in understanding the functioning of the RSU-1. Figures 4-3
through 4-11 are the servicing block diagrams of each printed circuit board assembly.
Figure 4-12 is the overall schematic diagram, followed by the overall component location
and parts list diagram in figure 4-13. Figures 4-14 through 4-33 are the schematic and

component location and parts list diagrams for each printed circuit board assembly.
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