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1. INTRODUCTION . 

The Moseley Associates, Inc., Model TRL-1 Telemetry Return Link was 

designed primarily to provide the _ broadGaster with a means of 

returning telemetry information from, ~- transmitter site to a con­

trol point. The TRL-1 can al so be used as a control 1 ink between 

two points (for controlling an ENG antenna, as an example), the 

duplex of the above, or for any ·narrowbang broadcast-related com­

municati ons. The TRL-1 transmitter accepts ·up to two telemetry (or 

control) signals in addition to a single high-impedance microphone 

input, all in the range of 20 to 3000 · Hz. An optional Morse Code 

identifier enables automatic station. identification. The trans­

mitter output is one watt nomina.l in the 450 MHz region. The 

receiver has sufficient sensitiv i ty to work with this low power 

level, and, in addition, has selectivity and overload resistance to 

accommodate adjacent channel interference. The system has been 

designed to operate on the Group P channels as allocated by the 

Federal Communications Commission, but is available on other fre­

quencies in the 450-470 MHz region (and others on request) for 

areas outside the FCC jurisdiction. The units are compatible with 

other Moseley Associates, Inc., remote control and STL products 

including the accessory Models TPT-2 and TPR-2 Automatic Transfer 

Panels . · 
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2. SPECIFICATIONS 

2. 1 SYSTEM 

Frequency Response 

Harmonic Distortion 

Signal to Noise Ratio 

Carrier Frequencies 

2.2 TRANSMITTER 

FCC Type Acceptance 

Type 

Frequency Stability 

Frequency .Deviation 

Telemetry Inputs (2) 

Microphone Input (1) 

RF Output 

RF Output Impedance 

Spurious Outputs 

Power Requirements 

Size 

Net Weight {less battery) 

TRL-1 

±3 dB, 20 Hz to 3000 Hz · 

3% nominal 

--... ,Better than 45 dB @ 60 µV 
. • . .- I 

FCC Group P, 450-470 MHz; others 
. #ypilable on special order 

_:u;, Pirt 74' Subpart D' as 11 TRL-l 11 

i_'h 

.,, Direct FM, direct crystal control 

±0.00025% after 2 minute transmission 
.... 

1. 5 Y P-P nominal , Type BNC connector; 

0. 15 V P-P nominal, shorting-type ¼11 

phone jack; high-impedance (150K ohms) 

1 Watt nominal, Type N connector; 

50 ohms 

Better than 50 dB bel ow carrier at 
transmitter output 

120/240 VAC, 50/60 Hz, 20 watts nominal 
13. 8 voe, negative ground, I. 3 amperes 
nominal 

1. 7511 H x 19 11 W x 911 D ( 4. 5 cm x 48. 4 
cm x 22.9 cm) 

10 pounds (4.5 kg) 
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2.3 RECEIVER 

Type 

RF Input Conne~tor 

RF Input Impedance 

Sensitivity 

Selectivity 

Telemetry Outputs (2) 

Output Connectors 

Muting 

Power Requirements 

Size 

Net weight 

TRL-1 

Single-conversion Superheterodyne 

Female Type N 
' . 

50 ohms · ·· 

1.5 microvolts:· nominal for 20 dB 
quieting;, 100 microvolts suggested 
system design 45 dB SNR , 60 µV 

6 dB bandwidth: 13 kHz or greater; 
60 dB bandwidth: 26 kHz or less; 
Down approximately 30 dB at adjacent 
Group P carrier (±10 kHz) 

1.5 V P~r nominal, unbalanced, 600 
ohm load 

Barrier•'strip and Type BNC connectors 

Carrier-operated, adjustable; Fonn C 

relay contacts (one ampere, 48 Vol ts 
maxi mum, non-inductive) for operating 
external devices 

120/240 VAC, 50/60 Hz, 2 watts nominal 

1. 75 11 H ·x 1911 W x 911 D ( 4. 5 cm x 48. 4 

cm x 22.9. cm) _ 

10 Pounds (4.5 kg) 

- 3-
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3. UNPACKING 

The TRL-1 units should be . carefully unpacked and inspected for 

evident shipping damage. Keep all packing material in case a claim 

is to be made against the carrier for damages. Should this inspec­

tion reveal any damage, · immediately file a claim with the carrier. 

Remove the top covers from both uni ts. In the case of the TRL-1 

receiver, additionally remove the internal shielding cover. Con­

finn that the various plug-in components are securely seated in 

their sockets. Restore the covers. 

NOTE: 
DO NOT MAKE ANY ADJUSTMENTS OF ANY KIND TO THE EQUIPMENT 

AT THIS TIME. DO NOT ATTEMPT DISASSEMBLY OR INSPECTION 

OF THE RECEIVER BANDPASS FILTER ASSEMBLIES . DO NOT APPLY 

POWER TO EITHER UNIT UNTIL SPECIFICALLY INSTRUCTED TO DO 

SO LATER IN THIS MANUAL. DO NOT INSTALL THE "BATT" JUMPER 

UNTIL TOLD TO DO SO. 

4. INSTALLATION 

The following installation suggestions are based on the assumption 

that the TRL- 1 link will be used in its most common application, 

that of providing a telemetry return link to the studio from a 

transmitter site. Should the installation involve control rather 

than telemetry, merely ' swap sites' and continue. 

4.1 TRANSMITTER 

4.1 . 1 Location 

The TRL-1 transmitter may be located in any standard grounded 

equipment rack, at a height which will allow occasional readjust­

ment. Connections required will be the primary power, the tele­

metry and microphone inputs .and the antenna . 

4.1. 2 Power 

As normally shi pped, the TRLl transmitter will be adjusted to the 

desired carrier frequency and wi ll normally , be set for 120 VAC 

operation. To change the primary power voltage rating, refer to 

section 7 .1. To operate the transmitter from an external battery 

supply, see section 7.2. 
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4. 1. 3. Inputs 

The telemetry signal(s) from the station's remote control equipment 
are connected to the Type BNC telemetry inputs (DATA 1 and/or DATA 

2) on the rear of the TRL-1 transmitter. The level (s) of the 

signal(s) on these lines should be of the order of 1.5 volts peak­
to-peak. This is not a critical value. 

A microphone may be installed into the rear- panel MIC connector. 

The frequency range of the signals to be transmitted should be in 

the range of 20 Hz to 3000 Hz. 

4. 1. 4 Antenna 

The transmitting antenna feed l ine is to be connected to the Type N 

ANTENNA connector on the rear of the TRL-1 transmitter. Section 

4. 3. 5 elaborates on the use of 'pigtail' connectors to facilitate 
this part of the installation. 

4. 1.5 Remote Carrier Control / Automatic Transfer Panel 

The TRL- 1' transmitter can be remotely-controlled. To do this, the 
RMT terminal on the rear of the transmitter is connected to ground 
(for carrier on) or left floating (for carrier off). The terminal 
is operative as described only when the front- panel control switch 

is in the REMOTE position. 

In addition, a s ignal is brought out to the rear of the transmitter 

for operating an automatic transfer panel. This voltage is at zero 

volts when the transmitter is off (or has failed) and goes to about 
2 volts DC when the transmitter is operat ive. This signal , which 

appears at the 'SPARE l' tenninal, is intended to operate a Moseley 
Associates Model TPT-2 Transfer Panel Transmitter. See section 7.8 
for information on this interconnection. 

4. 2 RECEIVER 

4. 2. 1 Location 

The TRL-1 receiver should be located in a standard grounded equip­
ment rack at a height which will allow observation of the carrier­
presence lamp on the front panel. In addition, the location chosen 

should allow occasional readjustment. Connections required will be 

the primary power, the telemetry (audio) outputs, optional connec­
tions to the mut ing relay, automatic transfer panel (if used) and 

the antenna. 
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4.2.2 Power 

The TRL-1 receiver is normally shipped for operation on 120 VAC but 
may be operated on 240 VAC; see section 7. 1 for the instructions 
on this change . Full - time operation on an external battery may 
also be accomplished by a simple wiring change; see section 7.2 
for the required changes. 

4. 2.3 Outputs 

The telemetry (audio) output from the TRL-1 receiver appears at two 
locations. One is the Type BNC connector, J102, labelled AUDIO 
OUT. The audio signal also appears at the adjacent barrier strip, 
at AUD and GND. 

Al so brought out to the rear of the receiver are single-pole dou­
ble-throw (Form C) relay contacts. These are operated by the 
carrier-sensing circuitry in the receiver. These contacts are 
r ated at one ampere a.t 115 volts or two amperes at 24 volts DC by 
"the manufacturer. The internal wiring should not be exposed, how­
ever, to more than one ampere or 48 vol ts. In any event, the load 
should be non-inductive. The relay may be used to operate such 
items as a lamp or bell to signal carrier failure, or they may be 
used to operate the Moseley Associates Model TPR- 2 Receiver Trans­
fer Panel. See section 7. 7 for information on this panel. 

4.2.4 Antenna 

The receiving antenna feedl ine is to be connected to the Type N 
ANTENNA connector on the rear of the TRL-1 receiver. Section 4. 3. 5 

elaborates on the use of 'pigtail' connectors to faci l itate this 
portion of the i nstallation . 

4.3 ANTENNAS 

4.3.1 Types 

The antennas used with the TRL-1 1 ink should be of a directional 
type having gain. The higher the antenna gain and directivity, the 
better for multiple users on the same and adjacent channels. The 
FCC Group P frequencies are under the Auxiliary Broadcast Serv i ce 
(Part 74) rules, and exclusive frequency assignments do not exist; 
frequency coordination is essential. Line- of-sight paths are 
suggested to enable theoretical system calculations and, hence, 
proper antenna heights, locations, transmission line lengths, sizes 
and antenna ga_ins. More in-depth assistance along these lines can 
be obtained by contacting the sales/applications engineers at 
Moseley Associates. Typical antennas are the Scala CAS-450 (with 
10 dB gain) and the Scala PR- 450U (with 15 dB gain). 
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4.3.2. Location 

The frequency band used for the TRL-1 possesses 'line of sight' 

characteristics, to an approximation. For this reason, the anten­
nas used at each end of the link should be visible one to the 

other, if at all possible. 

4.3.3. Polarization 

The antennas should be mounted using the same polarization at each 

end of the path, either horizontal or verticalr Interfering, 
co- channel or adjacent channel carriers may benefit from the ap­

proximately 20 dB of attenuation of cross- polarizati on . 

4.3.4. Cabl e Type 

Interconnection between the antenna and its associated unit (trans­
mitter or receiver) should be accomplished using appropriate coax­

ial cable of 50 ohms nominal impedance. The cable should have 
appropriately low loss at the operating frequency in the 450 MHz 

region. Typical types are Andrew Corporation Type LDF4- 50 (½11 

diameter, 1.5 dB loss per 100 feet at 450 MHz) and Andrew Corpora­
tion Type LDFS- 50 (7/811 diameter, 0.85 dB loss per 100 feet at 

450MHz). These new low-loss foam- dielectric cables have the same 

attenuation as air dielectric cables of the same size; thus, it is 
anticipated that air pressurized cables will not normally be used. 

4.3.5 KTL-( ) Pigtails 

The lower-loss cables are difficult to bend and so are hard to 

route inside of equipment racks. The same difficulty may be ex­

perienced at the antenna end of the line; the relatively rigid line 

could increase the difficulty of antenna positioning, or cause a 
stress on the antenna connector. For these reasons, Mosel ey Assoc­

iates makes available short RG-8/U 11 Pigtai1 11 assemblies . These are 
to be attached to the ends of the actual feedlines , and they enable 
the equipment (transmitter, receiver and antenna) to be moved 

somewhat for installation and maintenance purposes. Use KTL- 6 kits 

for Andrew LDF4-50 half- inch 1 i ne ; use KTL-7 kits for LDFS-50 7 /8 11 

line . Each kit consists of two 3' pigtails with Type N male con­
nectors attached, and two individual Type N female coaxial con­

nectors . Each such kit i s sufficient for installation of one 

antenna. 
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4.3.6 Isocouplers 

Should it be desired to mount an antenna on a series-fed broadcast 

tower, the required isolation may be accomplished by using a Mose­

ley Associates Model ICU-2 Isocoupler. This will allow passage of 

the (450 to 470 MHz) TRL-1 RF signal while introducing no partic­

ular change in the insulated tower base impedance. I solation at 

standard broadcast frequencies is very high, and the Isocoupler 

introduces a minimal (about ldB) loss to the TRL-1 RF signal. 

4.4 INITIAL SETUP 

The TRL-1 transmitter and receiver have been adjusted as a system 

at the factory. The only controls likely to be in need of adjust­

ment at the time of installation are the front- panel input-level 

controls on the transmitter. In addition, there is a possibility 

that . the output _level control on the receiver may need readjustment 

for certain older remote control equipment co~patibility. 

Assuming that the entire system has been instal led, and making sure 

that the transmitter antenna (or suitable 50 ohm load) is con­

nected, attach and install the power cords . 

The receiver 1 s green POWER lamp should come on. When the trans­

mitter is switched to ON, the transmi tter 1 s amber RF 1 amp should 

come on and the receiver • s amber SIGNAL 1 amp should come on. 

In the following paragraphs, the level-setting controls will be 

adjusted one at a time. After completion of these adjustments, the 

various inputs may be reconnected . It wi 11 be noted at that time 

that the red AGC lamp will be glowing slightly. This is normal. 

NOTE: THE OBJECT OF THE FOLLOWING PROCEDURE IS TO HAVE 

THE TELEMETRY TONE( S) (EACH) MODULATE THE TRANSMITTER 

EQUALLY, WHILE THE IDENTijIER TONE AND THE VOICE SIGNAL 

WILL EACH MODULATE THE TRANSMITTER EQUALLY BUT AT A LEVEL 

ABOUT HALF THAT OF THE TELEMETRY TONE(S) . 

4.4.1 Data Level Adjustment 

With only one telemetry signal (audio tone) applied to a rearpanel 
Type BNC connector, adjust the corresponding front-panel DATA 

control until the red AGC lamp starts to light. 

In the case of two data signals, disconnect the first signal by 

unplugging the appropriate connector from the rear of the TRL-1 

transmitter, and connect only the second signal. Adjust that level 

control as was · done for the first. Now reconnect the first tele­

metry signal. 

TRL- 1 - 8-
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4.4.2 Voice Level Adjustment 

Should voice transmission be used over the TRL-1 link, be aware 

that excess level into the microphone will cause the transmitter's 

internal limiter {AGC) to go into gain reduction, reducing the level 

of both the telemetry tone{s) and the Morse Code identifier tone. 

Using a standard microphone technique, with the microphone to be 

used in normal service, adjust the transmitter's front-panel MIC 
control until the red AGC lamp lights slightly on voice peaks. 

A microphone with a push-to- talk button is recommended in order 
that when voice transmission is not used there will be no super­

fluous noise introduced into the system. When voice transmission 
is used, be aware that the voice-frequency energy may interfere 
with the telemetry tones, which are also in the audio region. 

4.4.3 Identifier Level Adjustment 

During an 11 !011 cycle, with the telemetry tone{s) removed and with­

out voice input, adjust the transmitter's front panel KEYER level 
control until the red AGC l amp li ghts slightly and then back off 
the level until the lamp is no longer glowing. 

4.4.4 Receiver Level Adjustment 

Most remote control systems wi11 tolerate wide variations in the 
input tone level. For this reason, the TRL-1 receiver output level 

will probably be satisfactory as shipped. 

Some remote control equipment, particularly of older design, re­
quires a specific tone level. Should a particular output level be 
needed to properly interface with a given piece of equipment, then 
the TRL-1 receiver output level may be readjusted at the time of 

installation. 

The receiver output level is adjusted by R6, located inside the 
receiver. Because of the shielding employed, this will require 

removal of the top cover and the internal cover on the receiver. 

For this reason, the receiver's output level control should be left 
alone unless readjustment is mandatory. 

TRL-1 -9-
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4.4.5 Battery Strap Installation 

After t he system has been installed, adjusted and its general 

perfonnance confinned as being satisfactory, then (if the trans­

mitter's battery is used) the BATT strap may be installed on the 

rear of the transmitter. 

Assuming the internal battery is installed and the jumper is in­

stalled , removal of the primary power (AC mains) should allow 

continued operation of the transmitter. There may be a transient 

during the changeover transition, but this should be operationally 

insignificant. 

5. CIRCUIT DESCRIPTION 

5.1 TRANSMITTER 

The TRL-1 transmitter consists of a main-frame containing a power 

supply, an optional internal battery, an audio section, an RF 

section, and a Morse Code identifier. 

5;1.1 Audio Assembly 

The following discussion of the TRL-1 Audio Assembly is with refer­

ence to schematic 91B7141 and component layout 20A2726. 

Tones from the remote- control equipment are presented to the audio 

board at terminals 5 (Data 1) and 3 (Data 2). Mixed with these 

tones are the microphone signal {applied to tenninal 1 and amp-

1 ified by Ul). The identifier tone, applied to the connector pin 

4, is also summed with these signals. The summed inputs are ob­

servable at TPl, the brown test point. 

These signals are all presented to amplifier U6. The output of U6 

is applied to a second amplifier, U5, and a level comparator, U2. 

The comparator delivers an output whenever the signal, as sensed at 

pin 2, is greater than about one volt. This output signal is 

rectified by CR2 and used to charge capacitor C20 via resistor R27. 

The voltage across C20 is used to excite lamp CR3 and also to 

excite the lamp inside of CRl. (CRl is an optically- coupled LED 

and phototransistor). 

When the l amp inside of CRl illuminates its phototransistor, that 

transistor conducts and reduces the level of the signal applied to 

U6 . In this manner, AGC action is accomplishe~. 

TRL-1 
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Resistor R27 detennines the attack time of this system, while R26 
determines the recovery time. These times have both been set 
rather slow to reduce distortion of low- frequency telemetry signals 
and also to reduce ' intermodulation distortion when a multiplicity 
of signals is applied to the system. · 

A byproduct of such a slow AGC system is that transients can escape 
it and cause ovennodulation. For this reason, the output of amp­
lifier U5 is applied to a stage deliberately arranged to be on the 
verge of overload. Transients are clipped by this stage , clipping 
is arranged to be symmetrical by Rl l, and the degree of clipping is 
set by R30. 

Following the clipper (which clips transients only) is a lowpass 
filter which does not overshoot. This filter passes signal s up to 
about 3000 Hz and then rolls off. The final output level is set by 
R36, which determines the modulating- signal drive into the voltage­
controlled crystal oscillator on the RF board. 

The modulator (in the RF section) has a rising high-frequency 
modulation response which is corrected to f l at by capacitor ClO (on 
the audio assembly) operating in conjunction with resistors R34 , 
R35 and R36. 

The output of the audio board appears at the connector pin 3. 

5.1.2 RF Section 

This discussion of the TRL- 1 RF Assembly is with reference to 
schematic 91C7149 and component layout 20A2725. 

The crystal-stabilized Hartley oscillator (Ql and associated com­
ponents) is modulated by varying the capacity of voltage- controlled 
capacitor CR2. This element is biased by a fixed voltage developed 
across resistor RB . Added to that fixed voltage is the modulation, 
applied via the connector pin 3, blocking capacitor C4 and RF 
decoupling resistor Rl. · 

The second RF stage, using transistor Q2 and associated components, 
is a frequency quadrupler, with output in the vicinity of 225 MHz . 
The third stage, using Q3, doubles the frequency again, to 450 MHz . 

The last two stages are straight- through RF power amplifiers with 
output at 450 MHz. The final · amplifier is followed by a lowpass 
filter to minimize harmonic content of the output waveform. 

A sample of the RF voltage present on the collector of the final RF 
amplifier is applied to transistor Q6 via coupling capacitor C29. 
When RF is present, Q6 switches on and al lows the front-panel RF 
1 amp to g l ow. 

TRL-1 - 11-
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The RF sample is also rectified by diode CR3 and is brought out to 
the rear-panel connector for automatic transfer panel control. 
This point is positive when RF is present. 

5.1.3 Identifier 

This discussion of the Morse Code Identifier is keyed to schematic 
drawing 91B7203 and component l ayout 20A2727. 

This assembly generates a Morse Code signal by stepping through a 
programmable read-only memory (PROM) one bit at a time. This is 
accomplished by using a square-wave generator (clock), a series of 
binary dividers, the PROM, and a single-pole eight-throw electronic 
switch (multiplexer). 

The multiplexer output is a series of high or low signal levels 
which correspond to the pre-programmed Morse Code message. This 
output ls used to key a series gate using an FET. The gate is used 
to key on and off an audio oscillator. This keyed audio signal is 
applied to a buffer whose output is routed to the audio assembly. 
In that assembly the keyed tone is mixed with the telemetry and 
voice signals for subsequent transmission. 

The clock consists of U3 (pins 12, 13, and 14) and associated 
components. This oscillator is a relaxation type and uses negative 
feedback (from pin 14 back to pin 13) via resistors R23, R25 and 
R26, and capacitor C9. Positive feedback is also used, with R24 
and R22. The clock rate is adjustable from 300 to ll00 Hz. The 
output of this pu l se generator is applied to divider U5 pin 10. 
The clock signal, divided by a factor of 128, appears at US pin 6. 
It also appears at US pins 13, 12, 14, 15, 1, 2 and 3. These pins 
carry the clock pulses divided by rat i os of 256, 512, 1024, 2048, 
4096, 8192 and 16,384 respectively. 

US pins 6, 13 and 12 are applied to multiplexer Ul pins 11, 10 and 
9 respectively. The multiplexer internally converts these three 
binary input signals into one of eight and selects one of eight 
signals from the PROM U2. 

Meanwhile, additionally-divided clock signals (appearing at US pins 
14, 15, 1, 2 and 3) are applied to the PROM U2 (pins 10, 11, 12, 13 
and 14). The PROM internally converts these five binary input 
signals into one of 32. 

The PROM outputs (pins 1, 2, 3, 4, 5, 6, 7 and 9) are connected to 
the multiplexer (Ul) inputs (pins 4, 3, 2, 1, 15, 14, 13 and 12) . 

This series of interconnections may be thought of as a "rows and 
columns 11 method of reading the PROM. 

TRL-1 -12-
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U5 pin 3 also drives a second divider chain, U6. This second 
divider generates a time delay for the interval between PROM read­
outs. The actual interval is selected by the interval-select strap­
ping option. The system will replay at a maximum rate (minimum 

interval) if the selecting strap is connected to U6 pin 7. The 
lowest rate (longest interval) will be obtained by strapping to pin 
12. See section 7. 4 for further data on this strapping. 

After the clock has stepped the entire divider system through a 
full count as detennined by the interval-select strap, a positive 

pulse is routed to U3 pin 10. This is a pulse stretcher. The 
output pulse from the pulse stretcher is used to reset all of the 
dividers. 

The single clock controls not only the Morse Code words-per-minute 
but al so the interval between readouts. 

A sample of DC from the power supply is applied to the identifier 
assembly pin 1. This signal is applied to U7 pin 5. When this DC 
signal is present, the divided clock signal (U7 pin 3) is trans­
ferred to U7 pin 1. When the DC signal is high, the system oper­
ates as previously described, identifying at an interval selected 
by U6. When the DC signal is absent (primary AC power has failed), 
the system continuously transmits the PROM signal. Upon restora­
tion of power, the system reverts to normal operation. At the end 
of each full - count cycle, a reset signal (from U3, pins 8, 9 and 
10) is applied to U7 pin 4. If the primary power has been re­
s to red, then the sys tern operates nonna lly with an identifying 
interval as strap- selected. If, after that reset, the primary power 
is still missing, then the system immediately starts another ident­
ification cycle. 

When, and only when U7 pin 1 is high, the multiplexer Ul is en­
abled. This input (Ul pin 7) will allow the mult i plexer output (Ul . 

pin 5) to go 'high' with Morse Co'de information . When the identi­
fying action has been completed, Ul pin 5 remains low. 

The output from the multiplexer is applied via shapi ng lowpass 
filter R9 and Cl to the series FET gate {Q2). The audio tone, 
generated by U3 (pins 1, 2 and 3) and associated components, is 
appli ed to the series FET drain via resistor R16. Q2 keys the tone 

with Morse Code infonnation from multiplexer Ul . The keyed tone is 
applied to buffer amplifier U3 (pins 5, 6 and 7), the output-level 
control R21, and is routed to the audio board via connector pin 4. 

The audio tone generated by U3 is normally adj usted at the factory 
to a frequency in the vicinity of 1 kHz. Should this interfere 
with the telemetry signals, then it may be shifted to 300 Hz. 

Refer to section 7. 5 for details on changing this tone frequency. 
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Should the PROM contain only a brief message, as for example, a 

very short set of call letters, then it is possible to read out 

only half of the PROM and disregard the remaining (non-existent) 

data. This is accomplished by resetting the divider chain (US and 

U6) and power- failure bistable U7, prematurely, by a full-PROM/ 

half- PROM strap. This is the strap connected to U7 pin 3. Refer to 

section 7. 3 for details of this change. 

5.1 . 4 Power Supply 

The power supply for the TRL-1 transmitter is relatively conven­

tional. However, an interval battery may be used to sustain trans­

mitter operation in the event of primary AC power failure . This 

battery is kept charged by an internal charger. Upon failure of 

the AC mains, the battery is automatically switched into service 

for a time interval of about 20 minutes. It is then disconnected 

until primary power is restored. In this manner the transmitter 

oven is operated only at a reasonable voltage (to prevent off- fre ­

quency operation), and the battery is kept from di scharging com­

pletely. The transmitter's oscillator has its own voltage regu-

1 a tor. 

The following discussion of the TRL-1 transmitter power supply is 

keyed to drawings 91B7157 (overal l schematic), 91B7202 (power 

supply assembly) and 20A2738 {power supply assembly component 

l ayout). 

Primary power is introduced to the unit via the RF filter, fuse and 

voltage-selecting assembly. The power transformer Tl, bridge 

rectifier CRl and filter capacitor Cl fonn a primary power supply 

delivering 17 volts DC at 1. 3 amperes. This voltage is applied to 

the power supply assembly pins 5 {+) and 6 (-). 

Integrated circuit regulator Ul delivers approximately 14. 4 volts 

to disconnect diode CR2. The cathode end of this diode then con­

veys the regulated voltage to terminal 10. The voltage may be 

adjusted by RI to its target value of 13.8 volts DC. 

The 17-volt line is also applied to a second regulator, using U2, 

which is designed to charge the battery. Currrent-sensing is 

performed by resistor R4; a value of 15 ohms will limit the output 

current to 40 mA. The output voltage from this regulator i s set to 

its target value of 13.8 volts (at the cathode end of disconnect 

diode CR3) by resistors RS, R6 and trimmer R14. The output of 

this regulator is applied to the battery via diode CR3. 

The 17- volt line is monitored for a ' power down' condition by 

applying a sample of that voltage to U3A via resistor R9. When a 

primary power failure occurs, U3A pin 3 goes · positive . This rise 

is coupled via capacitor C6 to U3B. 
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A primary power failure, then, causes a brief pulse to appear at 

U3B pins 5 and 6. U38 pin 4 then goes briefly 1 low. 1 This signal 

is applied to U3C pin 9. U3C pin 8 is tied to the positive rail. 

The output of U3C is a brief positive-going pulse, which is in­

verted in U30 and is then applied to monostable multivibrator U4, 
pin 2. U4 then generates a nominal 20-minute long signal, appearing 

at pin 3, which is applied to amplifier Ql. When QI is driven into 

conduction, it, in turn, switches on series pass transistor Q2, 

connecting the battery to the 13 volt line. 

When primary power is restored, the output of U3A pin 3 (which was 

high during that power failure) drops low. This signal is applied 

to the monostable pin 4. When pin 4 is low, the signal from U4 is 

immediately terminated, disconnecting the battery from the 13 volt 

1 i ne. 

Note that the battery voltage is not regulated when it is used to 

operate the transmitter. The assumption is made that the battery 

voltage is relatively stable and low noise. By not regulating the 

battery voltage, system efficiency is increased and heat is kept to 

a minimum. 

5. 2 RECEIVER 

The TRL-1 receiver consists of a main-frame containing an inner-en­

closure (with the receiver itself) and a power transformer. The 

overall schematic is 91B7181; the receiver proper has schematic 

number 9107352. 

5.2.1 RF 

The incoming RF signal is applied to the rear apron ANTENNA con­

nector, JlOl , from which point it is routed to the inner enclosure 

input connector J103. 

FL2 and FL3 provide preselection for the RF amplifier, Q3. Th is 

amplifier is neutralized by (CS), and an output is taken from its 

tank ( Tl and Cl) and app 1 i ed to a three- po 1 e two- zero filter con­

s is ting of FL4, FL5 and FL6 and associated components. The filter 

output is applied to the balanced mixer , SBL-1. 

5. 2. 2. Local Oscillator 

The local oscillator is fonned by Ql and associated components. 

The frequency· of this oscillator is determined primarily by crystal 

Y2. Ll3 and C54 form the output tank with a l ink for both feedback 

and excitation to the following stage. 
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The oscillator output is coupled to frequency multipliers (Q8 and 

Q9). 

5. 2. 3. I.F. 

The desired output from the balanced mixer is at 10. 7 MHz and is 

applied via C33 to Q6. Q6 is the first IF amplifier, neutralized 

by C38. The output of Q6 is applied to the selectivity-determining 

bandpass filter Fll and associated matching networks consisting of 

L5-C37 and L4-C36. The second IF amplifier uses QS and associated 

parts. This stage is neutralized by C43. 

5.2.4. Demodulator 

The output of Q5 is applied, via tuned circuit T2, to the limiter/ 

demodulator using U3 and associated components. 

This integrated circuit provides limiting, demodulation, audio 

amplification, muting, level metering and AFC. 

The 10. 7 MHz signal is appl ied to the limiter input, U3 pin 1. 

Signal level sensing is brought out to pin 13; this is connected to 

test point TPI (Blu). This signal is returned to pin 16 for AGC 

purposes, and is also applied to amplifier UlB pin 13. 

UlB acts as a comparator; when the signal level is above a thresh­

old determined by the mute control R7, then UlB pin 14 delivers a 

voltage to U3 pin 5 to allow audio output to appear at U3 pin 6. 

The output of UlB is also applied to transistor QI which drives the 

carrier-operated relay Kl. This relay will handle one ampere at 48 
VDC, non-inductive. A portion of the collector current in this 

stage is used to operate the signal lamp on the front panel. 

U3 also delivers an AFC output from pin 7. This i s applied to 

amplifier UlC. 
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5.2.5 Audio 

The audio output signal from U3 pin 6 is applied to a 3500 Hz 

lowpass filter using UIA and associated components. The output of 

this filter is applied to an amplifier using UlO and Q2. The gain 

of this stage is adjustable by operating R6. 

5.2.6 Power Supply 

External AC ma ins power is applied to the receiver vi a the Corcom 

filter assembly. After fusing and primary voltage selection, the 

ma ins signal is applied to the primary of power transfonner TI0I. 

The transformer secondary is routed via RF filter capacitors C108, 
C109 and CllO to the inner shielded assembly. 

Rectifiers CR3 and CR4 charge filter capacitor C76. Regulation is 

perfonned by U3 and associated components. The configuration of 

this circuit has been chosen to maximize the regulator's efficien­

cy. The output voltage is adjusted by RI. 

6. INTERNAL ADJUSTMENTS 

The various assemblies in the TRL-1 transmitter and receiver have 

adjustable internal controls to allow realistic manufacturing 

tolerances and operational flexibility. These internal controls 

should not be readjusted unless a specific problem exists which 

will probably be corrected by readjustment. 

The following procedures are not intended as a factory-type test 

procedure, which of necessity requires uncommon test equipment. 

Where such relatively exotic test equipment (such as a spectrum 
analyzer) would by helpful , then that will be pointed out. 

6.1 TRANSMITTER 

6. 1.1 Power Supply 

The AC power supply in the TRL-1 transmitter generates unregulated 

17 volts DC and regulates it to 13 volts DC. While monitoring pin 

10 of the power supply card (the right-most pin), adjust Rl (near­

est the power transformer) for a reading of 13.5 volts DC to chas­

sis ground. 

The battery- charging circuit in the transmitter also accepts the 

17-volt line and charges the battery. While monitoring pin 9 of the 

power supply card (next to pin ten, the frontmos t), adjust R14 for 

a reading of 13. 8 volts when the battery is disconnected. Then 

reconnect the battery. 
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6 .1. 2 Audio 

The primary purpose of the audio assembly in the transmitter is to 

control the modulation level. This is accomplished by a combina­

tion of AGC for gain regulation and clipping for positive control. 

The clipping control and the clipping symmetry control are best 

adjusted while monitoring the red test point, TP2. With an input 

signal applied (an actual telemetry tone will suffice) at a level 

sufficient to cause AGC activity (AGC lamp lights), adjust the 

clipping control R30 (rear, nearest battery) for a slight amount of 

clipping . Then adjust Rll (front, left) for clipping symmetry. 

Then back off on the setting of R30 until the clipping is no longer 

visible. 

The modulation control, R36 (center right, nearest RF section) is 

best adjusted using a modulation meter. Adjust this control for 

1.5 kHz peak deviation while transmitting a signal which is suf­

ficient amplitude to cause the front-
panel AGC lamp to light dimly. Be sure that the clipping and 

clipping- symmetry controls (see previous paragraph) have been 

properly adjusted. 

6.1.3 Identifier 

The Morse Code identifier enables automatic station identification. 

The code speed is adjustable by operating clock frequency control 

R26 (center of board). 

Interlocked with this clock is the delay time between identifying 

cycles. This is accompl ished by changing the Interval Select strap 

on the identifier board. This i s covered in section 7 .4. A re­

lated strapping option is the Half/Full PROM select. This is 

covered in section 7.3. 

A coarse output 1 evel adjustment is ava i 1 ab 1 e on the output of the 

identifier. This is R21, and is normally set for an indication of 

0.5 volts peak- to- peak on an oscilloscope connected to the wiper of 

R21 or pin 4 of Pl. This is not critical; it enables a smooth 

level adjustment on the front-panel identifier level adjustment. 

To "key on" the identifier, remove the AC mains power cord and wait 

about 20 seconds or switch OFF the carrier and then switch it back 

ON . 
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6. 1. 4. RF Section 

The RF section of the TRll transmitter accepts the modulation input 

from the audio board, uses that input to modulate an oscillator 

operating in the 55 MHz region, and multiplies that signal to 450 

MHz. 

The carrier- frequency control R7 is used to set the transmitter 

on-frequency. An appropriate frequency counter connected to the 

transmitter output may be used. 

The oscillator (Ql) is tuned for maximum output into the first 

mu ltiplier by adjusting C7. Meter the brown test point TPl and 

adjust C7 for maximum indication. Expect about 1.0 volt DC. 

The quadrupler (Q2) is tuned for maximum output by adjusting C14 

and C16. Meter the red test point TP2 and tune C14 and C16 for 

maximum indication. Expect about 0.5 volt DC. 

The doubler (Q3) output is tuned for maximum drive into the driver 

{Q4) by adjusting C19, C23 and C24 for the least positive indica­

tion on a meter at the base of Q4. With no RF drive, the base of 

this transistor wil l measure about +0.5 volt. With normal RF drive 

this voltage will drop, to about +0.35 volt. 

The driver {Q4) output circuit is tuned by adjusting C42 for max­

imum RF power output into t he load (antenna or dummy) . 

The final RF ampl ifier (Q5) is tuned for maximum output by read­

justing C33 and C45. Then readjust C42 (adjusted in previous 

paragraph), and again readjust C33 and C45. 

If a wattmeter is not available, an alternative method of adjusting 

for maximum output is to monitor the output of CR3. This DC signal 

appears at the output ( 11 SPARE #1 11
) on the rear of the transmitter. 

Expect 2 to 4 volts DC. 

The use of an appropriate spectrum analyzer is to be encouraged in 

all of the above RF adjustments, to ensure maximum desired signal 

output level consistent with satisfactory suppression of multip­
lier-related spurious outputs. 
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6. 2 RECEIVER 

6.2.1 Power Supply 

The AC power supply in the TRL-1 receiver accepts the secondary of 
the power transformer, rectifies it to produce about 17 volts DC, 
and regulates this to 13.5 volts DC to operate the receiver. While 
monitoring the red test point TP5 (front of the 723 regulator), 
adjust R37 (immediately behind TP5) for a reading of 13.5 volts DC. 

6.2. 2 Local Oscillator 

The local oscillator operates at (approximately) 55 MHz. The 
associated multipliers (Q8 and Q9) provide output at 440 MHz. 

While monitoring the yellow test point TP4, readjust L7, Clll, C112 
and C72 for maximum. Expect at least 1.25 volts DC. 

6.2.3 RF Amplifier 

TRL-1 

The following adjustments on the receiver 
input circuitry are not meant to be accom­
plished routinely. The only control which 
may need readjustment in the field is the 
first tuning control, C81, and this only if 
the antenna or feedline VSWR is high. It 
is assumed that the transmitter signal will 
be used as a test signal, and that the 
signal level can be reduced by using an 
appropriate input attenuator to avoid 
saturating the receiver. If this is not 
feasible, then a precision signal generator 
will be required . 
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With an input signal at a low level adjust CBI, C84, C7 and C91 for 
a maximum reading on a meter at TP7 (AGC test point) (grn). Keep 
the signal level such that the AGC test point TP7 is between 0.5 
and 1. 25 volts DC. :• 

The image traps are tuned for a m1n1mum reading at TP7 by adjusting 
C86 and C97. This step, which should be skip~ed if at all possible, 
requires a precision signal generator set to 21.4000 MHz below the 
carrier frequency. The traps C86 and C97 are adjusted by tuning for 
a minimum reading at TP7 when sufficient signal on the image fre­
quency is being applied to the receiver to give a reading. 

After the image traps have been tuned, then C88 and C95 may be 
tuned for maximum AGC voltage while receiving an on-frequency 
signal from a precision signal generator or the transmitted signal. 
Keep the receiver below saturation. 

After C88 and C95 are adjusted, return to the image traps, C86 and 
C97 and readjust them. Finally, recheck the settings of C88 and 
C95. 

6.2.4 IF Amplifier 

The fol lowing adjustments on the IF amplifier are not meant to be 
accomplished routinely. As with the RF amplifier, it is assumed 
that the transmitted signal will be used as the receiver input, or 
that a precision signal generator will be used. 

While monitoring the AGC test point (TP7) {gm), tune L4 and T2 
for a maxi mum meter reading. The adj us tmen t of L4 and T2 wi 11 
require the use of a non-metallic adjuster. 

L4 and L5 may be adjusted for minimum distortion using a precision 
signal generator modulated with a low-distortion 1000 Hz sinusoid. 

6.2.5 Demodulator 

The demodulator performs not only the actual demodulation function 
but also has circuitry which accomplishes carrier-operated muting, 
AFC, AGC, and audio amplification. 

The demodulator is tuned by means of the tanks formed by L2 and C47 
as well as L3 and · Cl6. L2 and L3 are adjusted for maximum re­
covered audio output consistent with minimum distortion at a 
modulating rate of 400 Hz. 
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There are no adjustments on the AFC system in this receiver. 

The muting control R7 (left rear) is adjusted for muting of the 

audio output when the carrier level is below a selected level. 

Normally the receiver is muted when the incoming carrier is of a 

value which gives an unusable signal to noise ratio. It can also 

be adjusted to operate at a specific carrier level, if a precision 

signal generator is available. 

6.2.6 Audio 

The only adjustment on the output amplifier is the level control, 

R6 (left, next to filter capacitor). This is adjusted for a 

convenient output level, such as O dBm or 1.5 VP-Pinto the remote 

control equipment. 

7. OPERATIONAL CONSIDERATIONS 

7.1 OPERATION FROM 240 VAC 

The TRL-1 transmitter and receiver are both normally shipped from 

the factory set for 120 VAC (50/60 Hz) operation. To convert 

either of these units to 240 VAC opera ti on, remove tlie power cord 

from the connector on the rear of the equipment. This will expose 

the fuse and the voltage-changing card. Remove the one ampere fuse 

and replace it with a 0. 5 ampere (500 mA) fuse. Remove the voltage 

changing card and rotate it horizontally so the 11 240 11 printing is 

visible. Re-store the slide cover and re-insert the power cord. 

7.2 OPERATION FROM EXTERNAL BATTERY 

When operating from an external battery, some precautions need to 

be ment ioned. Such an external battery must be stable voltage-wise 

and it must be low ripple: a 'battery charger' type of supply is 

not suitable. The AC power cord must be removed. 

In the case of the transmitter, the internal wiring must be altered 

with a connection brought out to the rear of the transmitter from 

pin 10 of the power supply. Then the external battery is connected 

to this point. It must be stable and low ripple. The AC power 

cord must be removed. 
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7.3 FULL-PROM/HALF-PROM STRAPPING 

The Morse Code identifier in the TRL- 1 transmitter reads out the 

message (stored as individual 1 dits 1
) in the PROM •. If this message 

is short, and if it i s desired to transmit this message as con­
tinuously as possible, then it is possible to read out only the 

first half. This will save transmission time by virtue of not 
1 reading 1 a series of blank spaces. This is of concern if the 

identifier is to give a relatively continuous readout during a 
transmitter power failure. 

The identifier is normally strapped at the factory to read out the 

entire PROM message . To change the strap so that only the first 
half is read out, refer to the 11 PROM- SELECT AND INTERVAL-SELECT 
STRAPPING11 drawing ( Figure I I). The PROM- select strap may be 

changed from the FULL pad to the HALF pad . Use ca re in this 

process, to avoid harming the printed- circuit board. 

It i s suggested that the clock frequency be set to 860 Hz, which 
wi 11 result in a Morse Code speed of 16 words per minute. Under 

these conditions, the interval will be strappable from 2.5 to 80 
minutes between readouts , set by the interval - sel ect strap. If 

strapped as shown on the drawing, the interval will be 10 minutes 

for an 860 Hz clock frequency. 

7.4 IDENTIFIER INTERVAL STRAPPING 

The Morse Code identifier will read out the message stored in the 
PROM at an interval which is user-selectable. This interval is 

determined by the INTERVAL-SELECT STRAP 1 ocated on the identifier 
assembly. Referring to the PROM-SELECT AND INTERVAL-SELECT STRAP­

PING drawing, observe the INTERVAL-SELECT strap. The intervals are 
adjustable from 2.5 to 160 minutes by a strap. For a given Morse 
Code speed, the strapping will change the interval over a 32:1 

range. Bear in mind that the interval between readouts is deter­

mined not only by the setting of this strap, but also by the code 

speed, which is determined by the clock. The clock rate is set by 

adjusting R26 . The speed in words-per-minute can be set with 
precision by measuring the clock rate. Merely connect a counter or 

other frequency-measuring device to U3 pin 14. The words- per­

minute will be the clock frequency in Hertz divided by 53. 
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7.5 IDENTIFIER TONE FREQUENCY 

The frequency of the Morse Code identifier audio tone is nonnally 

factory-set to 1000 Hz. Should this frequency interfere with the 
telemetry signals nonnally present on the link, then it may be 
shifted downward to 300 Hz. This is accomplished by changing 
capacitor C4 from its standard value of 0.047 (for 1 kHz) to 0.47 
microfarad (for 300 Hz). In addition, resistor R14 must be changed 
from its standard value of lK ( for 1 kHz) to 8200 ohms ( for 300 
Hz). This should be accomplished carefully to avoid harming the 
printed-circuit board. 

7 .6 OPERATING TRL-1 RECEIVER INTO "CUE" CHANNEL 

It it suggested that the TRL-1 receiver output be applied to a line 
input on a commonly- manned audio console. In this manner, should 

the broadcast transmitter air signal • go down•, the opera tor can 

simply switch the TRL- 1 signal onto the cue bus. If the identifier 
is running continuously, the problem is then immediately diagnosed 
as a power failure at the broadcast transmitter site. 

7.7 AUTOMATIC TRANSFER PANELS 

The TRL-1 was designed to be compatible with the Moseley Associates 
Models TPT- 2 and TPR- 2 Automatic Transfer Panels. These give the 
user a method of automatically switching to a standby transmitter 
(or receiver). 

When using the TPT- 2 Transmitter Transfer Panel, each t ransmitter's 
RF output is routed to the panel, along with a sample of DC which 
is present when the transmitter is operative. The panel, by means 
of a switch, selects a primary transmitter for transmission. The 
other transmitter is id1 e. Both transmitters can have their mod­
ulation inputs in parallel or the modulation can be switched by the 
transfer panel. 

When using the TPR- 2 Transfer Panel Receiver, each receiver's audio 
output is routed to the panel, along with a connection from the 
muting (squelch) relay. By means of a switch on the front panel of 

the TPR- 2, one receiver is selected as a primary receiver; the 
other receiver is a standby unit and is selected upon failure of 
the primary receiver, as determined by its muting relay. The audio 

from the chosen receiver is delivered to the output barrier strip. 
This output is used in lieu of the normal receiver audio output . 

Also be sure to operate the transfer panels from a battery (user­
supplied). It · is pointless to operate the transfer panels from AC 
when the very time they are required to operate may be during a 
power failure. Specific installation instructions are contained in 
the TPT-2 and TPR-2 ma nuals. 
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(OPTIONAL) 

ICU- 2 ISOCOUPLER 

MAY BE USED TO PROVIDE ISOLATION 

OF ANTENNA/TRANSMISSION LINE AT 

BASE OF SERIES-FED BROADCAST TOWER 
(SEE TEXT) 

(FEMALE TYPE N CONNECTORS ON ISOCOUPLER; 

MALE CONNECTORS REQUIRED ON LINE) 

TRL-1 
TRANSMITTER 

s 
* OR RECEIVER 

• 

TYl'E N FEMALE 
(ANTENNA) 

TRANSMISSION LINE 
(SEE TEXT) 

ANTENNA 

(SEE TEXT) 

* PART OF KTL-( ) TRANSLUSSION-LINE KIT 

. (SEE TEXT) 

TYPE N FEMALE 
(CHASSIS) 

TYPICAL MODEL TRL-1 TRANSMITTER AND RECEIVER RF CONNECTIONS 

Figure 1 
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STRAP 
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O O .SHORTEST 
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CLOCK SPEED 

PROM- 5ELEC.T AND INTERVAL- SELEC.T STRAPPING 

Figure 2 
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SANTA HA~BARA• CA 93117 
,,......._ ( d0:>) 9b8- 9621 

OATE 12/04/86 

KIT NUMBER: Sf-178 08/16/85 

COMPONENT MANUFACTURER NUMBER/ 
IT EM NO. ITEM DESCRIPT!ON 

3o50l~l UA78L09AWC 
RGLTR UA78L09 09V O•lA T092 

3b5023l 78GU1C 
RGLTR UA78GUIC VARV l.OA 8ZUl 

3660008 UA741CP 
IC UA74 1P OPAMP GEN COMP 

3o800u6 74Cl~lN -
IC 74C151N 8CH O{G MUX. 

3o80J~ 2 C0-40llBE 
IC C04JllBc ~u 2IN NANO 

3080030 C04013AE 
IC CD40 1JAE OU 0 

3680871 C04050AE 
IC C0405uAE HX BuF/CONV 

3o802ol C04020dE 
re BIN COUNT/DIVIDE~ 

373u0~0 CA-318iE 
IC CA3i89E AMP FM DETECTOR 

--.. 37301 99 U1-324N 
IC LM324N OPAMP SNGL SUPL 

3 7 3Q 6 11 t-11 l F 3 
IC H11F3 OPTOCuUP ISO 

37306 ~5 lCM-75j5-lPA 
IC ICM 7S5~lPA TIMtR CMOS 

(,j TY 

PER 

1 

1 

1 

1. 

l 

l 

1 

1 

l 

l 

1 

1 
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ITEM NUM8cR: 9051J79 ~*** OP SIP TRL-1 TELE RETURN PAGE l 

MOSELEY ASSOClATES, INC. 
lll CASTILIAN DRIVE · 

,,.--.._ SANTA bAr{SARA, CA 93117 

- DA TE 12/04/ 86 

KIT NUMBER: SO-17A O8/lo/85 

( tiO5) 968-962 l 

COMPON E~ T MANUFACTURER NUMBER/ 

ITEM NO. ITcM DESCRIPTION 

3270113 

335O l't7 

337025 1 

40904.Ll 

4090429 

Al-530-09-2 
RELAY ~IN. PC 2OO0HM 12V NOM 
PCL-1-16-12-oS 
OVt:I\J JCT AL 
MOL l 
FUSE 1 AMP SLOW- BLO 
3-1105 Al 
XFMR 8-P-97 
3-l.106 Al. 

~FMR 8-P-96 

(JTY 
PER 

l 

l 

2 

1 

1 
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ITEM NUMBER: 9051418 ***c OP CRY$ TRL-1 PAGE l 

MLlSELEY ASSOC IATE~. I NC. 
111 CASTILIAN DRIVE 

--..._ SANTA BAKBARA, CA 93117 

DA TE .12/04/86 

KIT NUMB:R: SX-l7A 09/16/85 

( BOS) 968-9621 

COMP:JNENT MANUFACTUR~R NUMBER/ (.ITV 

IT c /'4 NO. ITEM DESCRIPTION PE~ 

--------- ------------------------------ -----
3340~92 30A0067 F l 

x. TAL TX 450-<tSo MHZ TRL-1 
3340700 30A006d 01 1 

XT~L RX 450-456 MHL TRL-1 · 

.. . I 
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i 
I 
! 
i . , 
! 

+ 13.BV ,----
R9 

.04V P-P ISK 

~C THRESHOLD C2 + TPI 10 
4 1.D. INPUT BRN 20~ 

RIO 
68K 

RI 
IOOK 

DATA I INPUT 
5 !-------------, 

I 
I 
l 

I 
I 

cp 

MIC. IN 

L_ 
NOTES: 

R37 
680 

R38 
680 

11

DATA I" 

R5 
IOOK 

"DATA 2" 

Rl4 
IOK 

+ Cl2 

l ~ 
20 

+ 13.BV 

Rl5 
150K 

Rl6 
330K 

I. UNLESS OTHERWISE SPECIFIED 

CRIA 
HIIF3 

l 

C3 . 
+ 

Cl 
150 
PF 

MIC. PRE AMP 

+ 13.B V 

Cl5 + RIB 
IOOK 

IOK .. 
~~lRl9 

RESISTOR VALUES ARE IN OHMS 1/4W, 10%. 

CAPACITOR VALUES ARE IN MICROFARADS. 

2. COMPONENT LAYOUT 20A2726 - G 2 

3. P.C. BOARD 5IA5860 

Rll 
IOOK 
CLIPPING 
SYMMETRY 

RS 
47K· 

+ 

VAR. GAIN 
AMP 

+l~.BV 

C4 
47 
20 

R13 
680 

U6 
741 , 

6 

Rl2 

IOOK 

9187141 J 
T RANSIENT POST-CLIPPING 

LOWPASS FILTER 

--7 

+7.6 

R22 
4700 

CLIPPER 

+\3.BV 

6 

R30 
IOOK 

I0.5V P-P 

TP2 + 7.6V 
RED 

R31 
IOK 

CLIPPING 

+ 13.BV 

R32 
IOK 

R33 
IOK 

C7 CB 
.0068 l1200PF 

10.5V P.- P 
+ 13 .8 V + 7. 6 V 

U4 C9 

R 39 
10 ..n. I I 

+ 1 ~. 8 V ~ 

C_I~ l_ C24j_ll 

47147 
20 2o;L'I 

R35 
IOK 

0.4V 

= .±.1.5 KHz 
DEVIATION 

+13.BV 

TO VCXO 

R23 
GBK COMPARATOR 

+ 13.BV 

1Cl9 
10 L. E.D. DRIVER 

I 
I 
I 
I 
I 
I 

Cl7 
2.2/35 +5.5 

+ \ 3.8 V 

J;20 

R27 

R24 
IOK 

CR2 4700 

R25 
33K 

+c1s 

20 1
47 

.I (N.S.) 
3.3 (MAX) 

HIGHEST REFERENCE DESIGNATIONS 

C22 I CR3 I R36 I TP2' I U6 

J ::r:: 0 u. W 

"' z 
0 

"' > ... 
a:: 

L 
+ ,~.av 7 

ai 
"-
"-.. 
..: 
:l: 

" :i: 

+2.1 (N.S.) 
+3.3 (MAX) 

U3 
741 

CR3 
"AGC" 

MV5022 

I 
I 
I 
I 

-- _J 

{
":'A MOSELEY ASSOCIATES, INC. 

SANTA BARBARA RESEARCH PARK 

, . COLETA, CALIFORNIA IJ017 

SCHEMATIC 
TRL-1 AUDIO XMTR 
TOL: FRACT. ± 1/ 32, .XX ± .DJO, .XXX ::: .D10, L -~ 1/2• 

OWN JAM 14DECT8 SCALE: 

CHK r:xY Z./FE,57'l 
9187141 j 

ENC ;>~c 13 _,._-ti:~ J I 

wigfi
Stolen 2 Line Transparent
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- -

NOT£: 

[ 
/?.2&, ,~ 

"(* , s:esw AA zz . w,...;;=sw .. _ a 

CZ.I ~.o, 
CHIP 

CIRCUIT S/f)E OF BOAR.[) 5flOW/\I 

llv5TALL 124,RZ.61/ND le.Tl Tf/15 ~ID£ 
OF PC. /30AK.D AT A25/T/ONS 5/IJWAI. 
LEAD5 MU5T f3E KEPT A5 51/tJ,eT 
AS P055IBL..E: 

ITEM NO 92.00S3b 

.5,-fl EET 2 · OF 2. 

.. . 

~~Ma■■LIIV A■■OCIATll■.INC. . una IUUU IUUICI ,ur­
HUTA. Ul!fll■IA um 

wigfi
Stolen 2 Line Transparent
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5££ O~TAIL ;,.~ 
FOR. Wll!E 
BUNDI.£ S£.tVK.£ 
LOOP. 

CID/ 

CIOZ 

C/03 

C//0 

FL 2. 
2A 1412 

FL 3 
2A 1-409 

,:;- . & USE. SILVER,- &E'.ARIIJG SOL.DER 0~ OUP CAPS.: C78-A~.~ -C79. 

~ Y 2 : TO BE INSTALLED 11-J TEST. 

ffi CC#S: OPTIONA.LJTO loE'. INSTALL.ED IN TEST • . 

UJ. c.:n,c.ss : TRIM ROTOR LEADS,e.ei-io STATORLEADS(~o•! 1o")FLUSH 
WITH BOTTOM = CAPACITORS, A>JO TOP SOl.OER eo1l4 ~IOE~. SE£ Vli:W e,-e,. 

5. MOUNi L 7 TWRU L II ABOVE P. c.. BD. \,s • :! 1hz. • AS SHOWN i"111 \IIE.\V c-c.. 
-'\. INSTALL A~D SOl.DER SOC.KET Pit-JS AT Q21 Q.31 QS,Qc..1 FLI ~t-JD'<f, 

3. SC.HE.MAT IC.: 91 D 73 52 

2. P.C. e,QAR.0:51CCoOl7 

. : 
.. ~.-~11~is~ . ; ... :---:· :, ... _ . 

I~ iOP SOLDER ALL LE.t.D5 ON Q.8 AND Q 9. 

~ II-ISTALL SI-IRII\IK TUBINb ON .,,-+' E~D. OF C\
1

. f,-SECURE C.I WITH RTV. 

I. UNLESS OTHERWISE SPE.C.IF\ED: _ 12_... IIJSTALL SOC.KEiS AT u1,uz, u-a, Q.1 j Q,~-. 
RESISTOR VALUES ARE. IN OHMSJ 1,4 W 1 10 o/o & RE.MOVE. S-32. U"-IC x¾" BINDER ME.AD.M :·5. AFTE.R SOLDERING 11-J PLA(.E . lh _::c:_ :_P_A-~<TDR ":~~~~-~•~•~:::::.~;~,w--~0

, ::: . ..:: ... T .. ~•e:•u•R~~=~~~::::~~~~~Lcs. :L; , Pee. BLK. 

IM:>TALL C<,'I -WIIEl?E ~JIOWN 
SEE VIE.W C.-C. 

VIEW A-A 

s-
TAP c.o1C AT 3RD TUR"-! 
Wlill ""22 e.us W IREC:-­
AS SMoWIJ. 'e' 

C7B 
D .01----

~ C.7'-} 
.01 

SECTION 01" C I RCUIT SIDE 

TAP COIL WHERE SHOWIJ 
, WITH "2.2. BUS WIRE/v,'I 

. SEE VIEW C.-C -.:::::::, 

IN.5TALL ,,_ 2L, WIUS OJ A 
lJ(IN DLE AS SHOWN ;ILL 
sa VICE tLJOPS ro 8£ 
EVeJV AND NOT t:,rTE:ND 
PAST i<?7. 

DETAIL A" 

ITEM foJO. 92.0"\92~ 

....:.i 

wigfi
Stolen 2 Line Transparent
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BAL. MIXE.R IFAMP~l J. F XTAL FIL. IFAMP~2 

C78 

.01 CHIP 

9.0VOLTS 

C70 

RF AMP 
iP8 

1 FL--=-~ -7 r FL-=-s- 7 1 FL-:-..,- 7 GRY I 2.Al"I08 II 2.Al"IIO I I 2.Al .. 11 I 
I ces ce7 I lc'-lo cqzi C.'lbl t-...--.--il--->-tl--;-;-)i-.----:t .... , --..... 1----0--...... -~ 1., 11,.s 1.~ I .o1-.71 

p 11 pF p I ,....-,,__ ... pF I 
11 C'!I I I 

~I I I I - I I I 3·SOD7 I HO <,.8 I I I l,; _ _____ _J pF pF I I I 
L _____ _j L _ ___ _J I pF ,':;~I 

221 MHZ 

C77 
.01 

R. 11 
"\70 

L __ -- ~'j 

RIO 
47 

+ CSI 
C52. 

Lb 
3-

SOlb 

R,2 
7.?K 150 

10 

cso 
. 01 

~l l.o, 
TP9 
WHT 

CS3 
1.9-10 

pF 

S. * = OPTION , INSTALL IN TE.ST IF RE.QUIR.E.D. 
4. Y2.-::. ~c. - ~ 
3. C.OM PON ENT LAYOUT: 20 0 2.902. 

2. P.C. BOARD : SIC <DO I ? 

T O 
POWER 
L..E.D. 

R<i>4 
8.2K 

- 1.lS 
V0L"TS 

" C.<o7 / ,.e- ,o 
pF 

P.S. REGULATOR 

R 2. 
1.S K 

'h"' 

C.R.2, 
1002 

+ C. I 

1000/so 

Q4 
TIP32 

1.Spf 

TP 10 YEL 

WQtr,,1,lltJAI. 

R32 
I 

Cl'\ 
.01 

C38 
lpf 

C39 C,.O 
.01 .01 

R 9 

22. 

l. s 
3-
5016 

RS1 
270 

R.47 

TP 5 
RE.O 

-+ c2.a -.1 
20 

C37 
•flpF 

R'lb 
8.'2.K 

C.'17 
.01 

RSI 

22. 

R 2.1 
2.2K 

I. UNLESS. OTHERWISE SPE.C.l l=IE.Q : 
RESISTOR ',/ALVE.S ARE. 1"'-1 OHMS 1 1/"1 W 1 10 Y. 
CAPACITOR VALUES ARE. IIJ Mic.RO FARA0S 

..---------------- --- - -+--------u TP 3 
BLK 

\) - NOTES: 

RSb 

22 
C2.9 
.!.Q 
2.S. 

C.43 
tpF 

QS 
3N'204 

R45 
+ 33K 

Y2 
HEATER 

<l>PCL-1-IE, 
-12- (.,S 

OVEN AR 

c~ 
.01 

C3S 

.01 

R4'1 
27 K. 

RSS 
22 

GRt-1 
TP7 
AG(, 

R49 
22 

VIC TP '2. 

AFC AMP 

AUDIO AMP 

R2o 
.22K 

C"I 
. O'l"I SEI 

-+ 
cs 
,o zs 

Rl5 
4701<. 

0UTP\J1' 
LE.VEL 

FM DE MOD LPF YI 

.------a-------. 
T P c 9~R1J 
lc:30 

.001 

C2.! + 

1c,2.~ 

C:Z.2 
. :, I 

R34 
2. "2.. 

R"- :, 
IOK 

R ..c. 

Z'21'( 

C.27 

R7 

I0K 
MUTE 

R 2 8 RIB 
+:71<. 

i:;.zs 
>D K. 

RIC) 

A 
IOOK 

TP 4 
BRN 

R 27 
12K 

.o, 

-+ ~ 
CZ. R72. 
47/20 "17 

GND 

14 

1(TAL 
OISC 
228~ 

R23 R22 

C 1'2. 
.002'1 
SEY 

"- u. 
CI.Q. 

<'10-
.-t')('< .,.,, .. 
<-<­
~ .a!1' ,., .... 
<'l<'l 
I.JU 

CR 3 
1002 

1131 

+70 

C II 
"\30 
pF 

7 

OEV :-. 
z.ov p.p 

TO 
SIGNAL 
LAI.AP 

+----{1..2 

<:1 
MOa■L.aY Aa■OCIATa■• ,Ne. ................... , ...... 

/-',.,------ ~ ·•• (I . ... _. tJ 

SCHEMATIC 
TRL-1 RECEIVE.A. 

wigfi
Stolen 2 Line Transparent
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Le 
I 

lcO 
OR 
240 
VAC 

L 

J IOI 
ANTENNA 

Fl 
f.OA @/2l~£._]-
0.5A@C.4:;, l 

B, 1 1 C 

TTJn 
IE I aF JI 

0 
L _ _j 

P.C.. B O. IN 
fZ..0 V AC. 
POSi.lTION 

JI03 

I 
I 
I 
I 
1 

I 
I 
L 

TIOI 

BLK 

GRN 

G.RN 

sr 7c. 
0---0 
I lo 
I aE I 

JI IF 
0 0 
L _ _j 

P.C. ~O. IH 
2!40 V AC. 
POSITION 

C.108 

9/B 71B/ 

CR. 102 -;J. 

LI L2 

TRL-1 RC..VR BD. 

AC. 

91071'=:.9 

51 B 587'+ 

z=.o c. 2.729 

C.T AC.. 

Gl0.3 

7 
j ._LC 105 

v+~ 

CIOZ 
N.C. 

C.OM. 

Ic.,03 
N.D. 

Ic 106 
AF 

-- -- _J 

+----1) 1--( --t) 1---( ---
J 

c I 09 C.110 

lJ Q~ 2 0 03 0 u~ u. 
Cl. ' >- ~ 

L,.J ,- IU r-_ 
a;Cl a 

Q;;/i5 I::'.: "' w a: 
c;) ' lJJ"' a.o wo 
lJ.. c:- t:: ~ ~ Gl 

C rn If' dJ ul::? < (J. <l'.2 a:<.: .... 
c!)N ct: -, "-'::i-

Vl--9 <11--, "1 f\J 
IJ - ...,., 

<t: .... ::, ~ I.!) lJ 

~I) 0~ 2<t 
\!l 

~o 2"' 
!..JV a: ro ,.,_ rv ... u "'d-Q:t,,J I!:: .... '"' V', lJ- lJ -

~ ~ "1::S:l.. -,.:.;_.._ 

LJ, 0 C -, rn 

w .. 
~ 

< 
C 

ci~ 
WO 
u1 
,z (J' 

lli r-
J I-
W(l. tr. 
0: tu 0.. .,, 

0.. 
tj1 z < 0 
Ill ..,: .,, 

> ~ -s ... Cl 

..-r- a: :le 

0 SPARE 

@ SPARE 

N. C.. 

C.OM. 

N.O. 

AUD. 

GND 

AUDIO 

_J/02 
OUT 

("1. MOSELEY ASSOCIATES, INC. 
SANTA BARBARA RESEARCH PARK 

COLETA, CALIFORNIA llG17 

SCHEMATIC. 
TRL-1 RC.VR 

TOL: FRACT. :!: 1/32, .xx :!: .010, .xxx = _010, ..c. ·:!:: 112• 
OWN UL SCJ\LE: 

CHK 
9JB7181 E6 

wigfi
Stolen 2 Line Transparent
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JI 
MIC. 

GND 

BATT 

BATT 

TPT- 2. 

SPARE 

-~ .. ~-REMOTE 

120 
OR 

240 
VAC 

----------J ---- -----rr=_-_--=-----=--=--=- - - - - --- - -
I I 
I I 
11 
I I 
I I 

--• I IDENTIFIER 

20A2727 
51A5861 

POWER 
F Al LURE 

6 

5 

4 

3 

2 

I. D. OUT 

6 

5 
A:JD. INPUT 

4 

3 

2 

J2 
DATA I 

AUDIO 

9187141 
20A2726 
51A5860 

// 

CR 3 

J3 
DATA 2 

11 AGC" 
RED 

''REMOTE" //l------,=.L..::7-_LJ---------------+--------------------~o~F~F~-5- 1-1c

1 

Tl 

i L,j-._-;,_, -=- ,"}-7 __ -=-B=LK_.._3 -110_5"R~E::.!:O:...e---, 

IC I 

L __ 

Fl 

1.0A(ol 120 ~ 
O.SA r., 240 ,.)-, l 

FILTER CORCOM 6J4 

I 

I 

91 7c 
0---0 
I ID 

: aE 
JI IF 
0 0 
L - .J 
P.C. BO. IN 
240 V AC 
POSITION 

I YEL 

,,+,BLUE 

CR I 
MDA 250IL._ ___ 

7 --7 
I 

+ Cl 

4000 
30 

POW .. 
FAIL. 

POWER SUPPLY 

20A2738 
51A5862 

PRIN TE: o O N n1,.TJ::-A 1r 1,.4 .. p r,,~T r• C'#I" ... " '"''"" . ,. .., ,._ ,. 

CR 2 
11

RF
11 

AMBER 

IOOOpF 
C 6 RF SHIELbi_ ~ 

I 

6 

51-------, 
1- 6 

... ,·ooo pF 
c ~ 

(-) ~ - ~ 

4 

5 

4 
31,.....::.:A:;::U..::D..:.· ..;;;O..;;;U_T__;t---vc_x_o_1N_PU--, 3 

POWER AMP 
V C X 0 

2 2 

~ lOOOpF 

Bl 
CFl2Vl.5 

91 C 1149 
20A2725 
51 A 5859 

REDI-----, 

YI OVEN 
Ill!( 

J4 
ANTENNA 

wigfi
Stolen 2 Line Transparent
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i 
i 
I 
I 

i . , 
! 

,----

4 1.D. INPUT 

DATA .I INPUT 
5 !-------------, 

R37 
680 

R38 
680 

11

DATA t" 

RS 
IOOK 

"DATA 2" 

.04V P-P 
~ AGC THRESHOLD 

~ TPI 
BRN 

+ 13.BV 

Rl5 
I50K 

CRIA 
HIIF3 

l 
Cl 
150 
PF 

I 
I 
l 

+ C12 

l !.£ Rl6 
330K 

MIC. PRE AMP 

+ 13.B V 

I 
I 

cp 

MIC. IN 

Rl4 
IOK 

20 

L_ Cl5 + R18 

NOTES: 

I. 

~~lRl9 
IOK .. 

UNLESS OTHERWISE SPECIFIED 
RESISTOR VALUES ARE IN OHMS 1/4W, 10%. 

CAPACITOR VALUES ARE IN MICROFARADS. 

2. COMPONENT LAYOUT 20A2726 - G 2 

3. P.C. BOARD 5IA5860 

100K 

+ 13.BV 

R9 
15K 

RIO 
68K 

RII 
IOOK 
CLIPPING 
SYMMETRY 

RB 
47K· 

+ 

VAR. GAIN 

AMP 

+13.BV 

C4 
47 
20 

R13 
680 

U6 
741 ,r 

6 

Rl2 

IOOK 

+7.6 

9187141 J 
TRANSIENT 

CLIPPER 

+\3.BV 

6 

R30 
IOOK 

I0.5V P-P 

TP2 + 7.6V 
RED 

R31 
IOK 

CLIPPING 

+ 13.BV 

R32 
IOK 

POST-CLIPPING 

LOWPASS FILTER 

R33 
IOK 

C7 CB 
.0068 l1200PF 

10.5V P.- P 

+ 13 .8 V + 7-6 V 

U4 C9 

--7 
R 39 
10.n. I I 

+1~.8 V ~ 

c_,~ l_ c24J_II 
47147 
20 2o;L'I 

R35 
IOK 

= .±.1.5 KHz 
DEVIATION 

+ 13.BV 

TO VCXO 

R22 
4700 

R23 
68K COMPARATOR 

+ 13.BV 

1Cl9 
10 L. E.D. DRIVER 

I 
I 
I 
I 
I 
I 

Cl7 
2.2/35 +5.5 

+ \ 3.8 V 

;;::; 20 

R27 

R24 
IOK 

CR2 4-700 

R25 
33K 

+c,s 

20 1
47 

.I (N.S.) 
3.3 (MAX) 

HIGHEST REFERENCE DESIGNATIONS 

C22 I CR3 I R36 I TP2" I U6 

J ::r:: 0 u. W 

"' z 
0 

"' > ... 
a: 

L 
+ ,~.av 7 

ai 
"'-
"'-.. 
..: 
:I: 
'-' 
:!: 

+2.1 (N.S.) 
+3.3(MAX) 

U3 
741 

CR3 
"AGC" 

MV5022 

I 
I 
I 
I 

-- _J 

{
":11 MOSELEY ASSOCIATES, INC. 

SANTA BARBARA RESEARCH PARK 

, . COLETA, CALIFORNIA 11017 

SCHEMATIC 
TRL-1 AUDIO XMTR 
TOL: FRACT. ± 1/ 32, .XX ~ .IUO, .xxx ::: .010, L -~ 1/1• 

OWN JAM 14DECT8 SCALE: 

CHK r:xY Z/FE/371 
9187141 j 

ENC ;>~c 13 ,L--ti:~J 

wigfi
Stolen 2 Line Transparent
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r 

JI 
BERG 65001-006 

osc 
56 MHZ 

H£11T'II + ~ f"lI7 0VE.NAIRE 
> 
____________ x_TA_L_H_TR-_~--..J · !'Cl- - I - •~-lc-oS 

HCAr£R -

+ 

R4 
2200. L3 

3·3001· 
/6 

c•o r •0120 

Cl 
82()pF 

OM·l5l 

NO TO AUDIO 

RZ 
(o.8K 

CZ R3 

.0•12200 

CRI 
IN4154 

01 
2N918 

C5 
5·60 

pF 

Rlb 
IK 

C39 
2-lpF 
0'-l-•~ 

C6 
IO~F 

R5 
10 K 

~ 
'3.75V 

!o.,ov 
L'Z.I C4. 

·e:z,..H 0121:> 

AUDIO I N ~ t 
J l-3 J_ -~"' c ... e 

1 to&pF L _:-IS-
NOTES: 

RI 
2200 

CAZ 

11•0 l MV 

I. UNLESS OTHERWISE SPECIFIED 

• 

RESISTOR VALUES ARE IN OHMS, l/4W, 10"/o. 
CAPACITOR VALUES ARE IN MICROFARAOS, 

2 . P. C. BOA RO 51A5859 

3 . COMPONENT LATOUT 2011Z725. 
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::r e _,. . ., 
~ 0 J(u.j ~ v.., ... .;.. :,; 
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RPPF\OX. 
+ZV 

r - _j 
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l · -l 
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<'!'A MO■■LEY A■BOCIATe.&, IN C . 
U JICTA u..auu. • UU.111:CN l'A•IC 

I HI.Cl.A, u..u,0111:HIA m n 
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us • 10 

C0'-102.0 

"' HAL F 
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SELECT 
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... I ... = 
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l"l <J,..::.S:.... _________ _, 
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INPUT FROM I ,------------->-'\z/'\

7
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8 'II 10 II 

TYPE 0 
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f\E.S.ISTOR VALUES ARE IN O~MS ~ 1/* W 1 10 °/o 
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NOTES: 
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RESISTOR VALUES. ARE IJ 
OHIV'lS,t/'-\ ,10 o/o 

2. P.C. BOARD 51A5Bu,Z. 

::5:.. C..ON1PO!\JE/\J1 LA~0VT ~DA2.l3B 
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POWER -FAILURE DETEC.TIOtJ 
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TRL-1 TRANSMITTER TEST PROCEDURE 

TEST EQUIPMENT FOR TRL 

1. Signal Generator (HP 86408 or equivalent) 
2. Spectrum Analyzer (Tektronix 7Ll2 or equivalent) 
3. Distortion Analyzer (HP 339A or equivalent) 
4. Frequency Counter (capable of counting 500 MHz) 
5. Audio Oscillator (if not included in the Distortion Analyzer) 
6. Oscilloscope (15 MHz B-W) 
7. DVM or V0M 
8. Wattmeter ani slug (Bird Model 43 and lOE or equivalent) 
9. Feedthrough Load {50 Ohm 2-5 Watt) 
10. 30 dB Directional Coupler 

Option 

1. Moseley 606 Test Fixture consisting of: 

a. FM Demod 
/ 

b. Mono Baseband processor 
c. 606 Rx Power .Supply • 
d. LO Mix~r 
e. 3 MHz Filter 

With this Test fixture, TRL-1 Txs can be checked by themselves. 

TEST PROCEDURE 

1. Plug in crystal and install heater , 

2. Connect wattmeter and load to antenna port (5 watt slug, 450 MHz). 

Power Supply 

3. Initial set-up. Turn power supply adjustments, Rl and Rl4~ fully 
clockwise. Adjustments work backwards on power supply board. This is to 
ensure that the power (Vdc) does not come on full and destroy Q4 on the 
power-amp and VCXO board. 

4. Monitor between pin 10 (+) and ground with a VOM, plug unit in and turn 
on. Meter should read approximately +4.25 Vdc. Adjust Rl for +12.00 Vdc. 

Monitor between pin 9 (+) and ground. Meter should read approximately 
+12.25 Vdc, adjust Rl4 for +14.00 Vdc. 

I r~, 
~ 

4 '3 44 $" ' 7 8 Cf 10 
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VCXO - Power Amp Board 

1. With voltmeter on R6 {+) (end closest to crystal), adjust R7 for approxi­
mately +l.25 Vdc. 

2. Open C7 all the way and tune CS for maximum de at TPl (brown). 

3. Open Cl4, C16 and Cl9 about 3/4, then tune for maximum de at TP2 (red}, 
approximately .65 to .90 Vdc. Adjust LlO as needed for C19 to peak.· 

4. Open C23 and C24 about 3/4. With voltmeter probe{+) on the junction of 
R20, R21 and the base of Q4; tune for maximum .1..!.2. in voltage. Voltage· 
wilt be approximately .53 Vdc and should dip to approximately ,43 Vdc . 

5. Connect output of feedthrough load to a spectrum analyzer. Tune C27, 
C33, C42 and C45 for maximum output. Wattmeter should read between 
1.2 to 2.0 watts. 

6. Go back and retune all ~ariable ca~s for maximum output. 

7~: .· · Looking at the spectrum analyzer• you will see the ca~rti~~ a second and 
third harmonic. All harmonics and spurs must be down 50 dB from the 
carrier. Use C33 and C45 to tun~ out the harmonics. Use Cl6, 14, 19, 
23 and 24 for spurs. (Spread inductor l20 for more power output if 
necessary.} • 

8. Screw on a tuning cover and recheck the harmonics. Retune if necessary. 

9. Check voltage at TPT terminal on the barrier strip. Voltage should be 
~2.25 Vdc. If not, C33 and C45 are not tuned properly. 

10. Connect the output of the load to a frequency counter. Tune CS and Cl 
for frequency. Use R7 only if frequency is high, after using cs and C7. 

-2-
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Audio Board 

1. Turn all the front panel adjustments fully clockwise (Keyer, Data 1, 
Data 2 and Mic). 

2. Adjust Rll (audio board) to mid-range. Adjust R30 and R36 fully clock ­
wise. 

t>ATA TA 
__ k~yeR ___ \ _ _ z __ _ M,c. __ 

3. Apply a 1000 Hz tone at O dBm to Data 1 input (back panel). 

4. Monitor TP2 (red) with a scope probe (2 V/division). Adjust Rll for 
symmetry of clipped sinewave. Readjust R30 unti1 clipping stops, approxi­
mately 9.0 V p- p. Readjust R3 (Data 1 - Front Panel) just untfl AGC has 
no effect, approximately 8~0 V p-~. Apply 1000 H~ tone at O dBm to input 
of Data 2. Readjust RS (Data 2 - Front Panel) same as Data 1, approximately 
8.0 V p-p. App l y 1000 Hz tone at -40 dBm to Mfc input (back panel). 
Readjust R20 (Mic - Front Panel) same as R3 and RS (Data 1 and Data 2), 
approximately 8.0 V p-p. _R36 will be adjusted later when unit is mated 
t_o it's receiver or to a Moseley 606 Test r1xture and checked for distortion 
and frequency response. 

Option - ID and Battery Backup 

The object of this procedure is to test the power fail and restart of the battery 
backup option. Also, for setting up the identifier board once the audio board 
has been set up. 

1. On the identifier board, remove U2 (82523), also adjust R25 (speed pot-WPM) 
fully counterclockwise. Adjust R21 to mid-range (identifier output), and 
on the front panel adjust the Keyer pot fully clockwise. 

- 3-
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2. With the battery and the battery jumper (Rear Panel) installed, monitor 

with a voltmeter pin 10 on the power supply board. Unit plugged in should 

read +12.00 Vdc. Unplug the unit, volts should drop down to approxi­

mately +8.5 Vdc then come back up to approximately +12.5 Vdc. If not, 

and volts on pin 10 drop down to O Vdc, probable cause is U3 (SCL4011BE ) 

on the power supply board. 

- . --·- _________ .., ------· ---- ··- ... - --- -

. - - - --- - ,:,ce.q, - ·· ·----- - --- ·- - - --· --

- . . ____ ! &I ___ -- ·-------- K I. _ -
R 

-- -- - ----·-•··- --·• 

.. . - -- - - - - ·- --- ·-··- --·· -------·-- -·-0 

--- .. -·- ··- - ·••-· --- ------ - - -·--- - - ------------ 0 . -
~"1.I .. ···-· ···--·· ·---·--- ·- - --·0 ---C . e 

. . . .. -· . - . . . - - -·-- . . 0 
OUT~ 

· 3. Monitor TP2 (red) on the audio board with a scope probe (2 V/division). 

After the unit has been unplugged for approximately 30 secons to 1 minute, 

there should be a sinewave, spproximately 750 Hz, 4.00 to 8.0 V p-p. 

Adjust R21 for 8.00 V p-p at TPt 1red). Adjust front panel pot (Keyer) 

for 3. 2 V p-p (40% ot 8.0 V p-p). Note: 8.00 V p-p ~ 100% mod. 

4. Connect TP2 (red) on the audio board to a frequency counter, adjust 

frequency pot (R) for 750 Hz. R25 (speed pot-WPM) will be adjusted when 

unit is mated to-it's receiver or when checked with a Moseley 606 Test 

Fixture (18 words per minute). 

5. Reconnect the line cord. Volts at pin 10 (power supply board) should 

return to +12.00 Vdc. After agproximately 1 minute sinewave at TP2 

(red audio board) should disappear. 

-4-
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TRL-1 RECEIVER TEST PROCEDURE 

1. Plug in Xtal and install heater. 
f 

2. Adjust R7 fully clockwise. Adjust R6 to mid-range. A~just R37 fully 

clockwise. ·Adjust C53, C54, C57, C58, C61, C67, C71 one-half turn 

(LO section). Connect output to distortion analyzer, 1000 ohm load. 

3. Monitor TPS (red) with a voltmeter . Plug unit in, voltage should be 

approximately +12.75 . Adjust R37 for +13.80. Allow a few minutes for 

heater to warm up. 

4. Connect TP9 (~hite) tQ 4 sp~ctrum analyzer. 300 kHz res/2 MHz/division. 

Reference level ±10 dBm. Adjust C53, C57, C58, C61 and C67 for maximum 

output (may have to tune C71 to get oscillator started). Connect TP9 

to a frequency counter and adjust C54 and C71 to frequency (Fe -10.7). 

If frequency low (450.010), may need to add optional C65 (10 pf). Dis­

connect TP9. 

5. Connect TP6 (orange) to a sign~l gen~rator. Inject a CW signal at 10.7 MHz, 

0 dBm. Lock frequency so that the generator won't drift. 

-5-
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6. Modulate the signal with a 1000 Hz tone at 1 kHz deviation. 

7. Monitor TP4 (brown) with a voltmeter. Voltage should be approxi mately 
+4.28. Tune L2 for maximum audio output (may have to adjust R6 counter­
clockwise to ~et output to show up on distortion analyzer). Should tune 
at the top of the can. Tune L3 for +6.0 Vdc . It should also tune at 
the top of the can . 

8. Readjust R6 for O dBm on the distortion anal·yzer . Check distortion; 
should be approximatel y ~.15% ( . 20% is usable) . Adjust L2 for distortion. 
Adjust L3 for +6.00 Vdc. Go ba~k ahd forth to minimize distortion; ·also 
check audio output for O dBm . . Once this is accomplished, di sconnect TP6. 

9. Turn signal generator output off. Adjust L4 and LS to the top of their 
cans. Adjust R50 to mid-range . 

10. Tune T2 and L6 for maximum output noise (approximately +6 dBm to +10 dBm). 

11. Connect TP8 (grey) to the signal generator . Inject a CW signal, 10.7 MHz 
at O dBm. Modulate the signal with a 1000 Hz tone, 1 kHz deviation . 

12. Check the output level, should be O dBm. Check the brown test point (TP4) , 
should be +6.00 Vdc. Check the distortion, should bes 1.00%. Adjust 
L4, LS and RSO for minimum distortion. Recheck vo1tage at TP4 (+6.00 Vdc ) , 
readjust if necessary (l3). Recheck output (0 dBm), readjust i f · necessary 
(R6) . Disconnect TP8. 

13. Preset the tuning caps on the filters ans open C7. Remove the slug from 
Tl. 

n.2 FL.3 

'------- 1/'i _a.c,,...,., --1-- t-k g;ti:-, 

14. Check output noise. Should be +6 to +10 dBm . Take a reference and back 
off input level by 20 dB on the distortion analyzer. Connect signal 
generator to the antenna connector of the TRL-1 Receiver. Tune the fre ­
quency of the generat or to the carrier frequency of the receiver. Lock 
the frequency so that it won't drift. 

-6-
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15. Turn down RF level on the signal generator till you get to the -20 dB 
reference. Tune caps for minimum noise, reduce RF level again and tune 
again. Keep tuning and reducing till you get 1 µV or less for 20 dB of 
quieting. 

Note: 20 dB quieting= -20 dB from reference noise level 
(without RF signal) on distortion analyzer input. 

16. Set squelch for 25 dB SNR (R7) ~pproximately 5 µV. 

-7-
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TRL-1 SYSTEM CHECK 

1. Set up as in Figure 1. 

~--i---+--l Lo~~ - 1-~aa~ 
30 

--- -----· ---- ---- ________ __, ____ _ _ _________ __ , _ ____ L __ _J 

-------- -- - --- -------

. IK.n.. _ 

2. Ensure· that the Transmitter is on frequency. 
· J. Monitor TP4 (brown) on Rx with voltmeter (10 Vdc scale). Adjust C54 (receiver LO frequency adjust) for 6 Vdc at TP4. 
4. Apply a 1000 Hz tone at O dBm to the transmitter, Data 1 input. Check the output of ~he receiver on the distortion analyzer. Should be O dBm, if not, adjust R36 on the transmitter audio board. -
5. · Check frequency response. Should be ±3 :de, 20 Hz to 3 kHz. If necessary , adjust CS, C7 and R7. These adjustments also affect frequency and distortion. Only make these adjustments if the response does not meet specs. Keep in mind the voltage on R6 must be? .8 Vdc . · 
6. Check distortion at 1000 Hz. Make sure that the transmitter is on frequency and the voltage at TP4 is 6.00 Vdc. Now adjust L4, LS, and RSO (one quarter turn at a time) for minimum distortion. Should be less than 2%-. 

7. Check distortion at 400 Hz and 100 Hz; don't readjust L4, LS or RSO. Distortion should be~ 3%. 

8. Check SNR. Should be~ 45 dB. 
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