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an improved Input Filter Selector switch
in place of the PRESELECTOR shown in the centre

of the front panel in the above photograph.
Other features appear as shown above.
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SECTION 1
GENERAL-DESCRIPTION

1.1 INTRODUCTION

The TMC Model SRM-5 Radio Receiver is a solid state, dual
conversion supcrheterodyne receiver providing continuous frequency
coverage from 15 KHz to 29.9999 Miz.

Frequency selection is accomplished by a digitally controlled
synthesizer.  The f;cqucncy synthesizer provides 259,850 crystal-
stable channels tuneable in 100 Hz increments over the recciver's
operating range, with a fine tune capability providing crystal-
stability between 100 Hz stceps.

Multi-mode operation is provided, enabling reception of amplitude
modulated (AM), continuous wave (CW), upper sideband (USB) and
lower sideband (LSB) signals utilizing switch-selectable IF bandwidths
ranging from 400 Hz to 8KHz. For CW operation a variable frequency
crystal oscillator is provided as the product detector injection
for operator pitch control.

1.2 DESCRIPTION

a. Mechanical

The SRM-5 Receiver is basically packaged as a rack mounted
unit 5-1/4 inches high x 19 inches wide x 17 inches deep. A
ventilated dust cover is normally provided when mounted in a rack/
console primarily to cover the otherwise exposed power supply in
the rear of the drawer. The receiver is also available packaged
in a wrap-around desk-top console.

The receiver consists of a main chassis, front panel, rear
pancl, synthesizer housing assembly and signal path housing assembly.

The main chassis contains the power transforn T, power supply
filter capacitors, PC connectors for both the synthesizer and signal
path, and intcrconnecting wiring.

The front pancl assembly contains all the front panel controls
as well as the variable frequency crystal BFO and the Input Filter.

The rear pancl assembly contains the power supply rectifier
bridges, <nv1ﬂC~p»€s transistors and associated heat sinks for hcat
dissipation. The power supply regulator PC board is also attached
to

B S e~ e e rain Y .
the recar pancl assembly.



The signal path and synthesizer housing assemblies contain the
PC cards for the respective functions (signal path and synthesizer).
The PC cards are plug-in units which are fitted in slides for ease
of maintenance and test.

The following controls are located on the front panel:

FREQUENCY SELECTION

MODE SELECTION

IF¥F BANDWIDTH SELECTION
SPEAKER ON/OFF SWITCH

AGC FAST/SLOW SWITCH

RF/AF METER SWITCH

AUDIO VOLUME CONTROL AND POWLR ON/O
INPUT FILTER SELECTOR SWITCH
ANTENNA ATTENUATOR SWITCH

FREQUENCY FINE TUNE CONTROL

CW PITCH FIXED/VARIABLE SELECT SWITCH
VARIABLE CW PITCH CONTROL

The antenna input connector, 8 MHz IF monitor output, 3 _~_ and
600 _~_ audio output terminals, fuses and AC power cord are located
on the rear pancl assembu.y.

b. Electrical

The Model SRM-5 Receiver basically consists of the signal
path, frequency synthesizer and power supply.

The signal path consists of the following: TInput Filter,
REF Section, 2nd Mixer, IF Amplifier, Information Filters, Dectectors,
AGC Amplifiers and Audio Amplifier.

The frequency synthesizer provides the necessary local frequency
injections for operation of the signal path; namely, the first mixer
local oscillator injection of 92 - 122 MHz in 100 Hz steps (also
vith finc tunec betwcen 100 Hz steps), the sccond mixer local
oscillator injection of 84 Mz and the product detector injection
of 8 MHz (when "CW Pitch" switch is in the "Fixed" position).

The power supply provides +28 VDC and +5.6 VDC {for operation
of synthesizer and +24 VDC for the signal path.

A1l are described in the Circuit Description scction of this
book.



1.3 ELE%TRICAL CHARACTERISTICS

I
Frequency Range

Modes of Operation

Frequency Selection

Frequency Stability

Sensitivity

Image Rejection
IF Rejection

Sideband Suppression

Cross Modulation

15 KHz to 29.9999 MHz. Full sensitivity
specifications from 100 KHz to 29.9999
MHz. Sensitivity is reduced uniformly
between 100 KHz and 15 KHz by approxi-
mately 10 dB at 15 KHz.

Upper sideband (USB), lower sideband (LSB),
amplitude modulation (AM), continuous

wave (CW), radio teletype (RTTY) and
facsimile (FAX).

Digital, 299,850 channels in 100 Hz
steps. Fine tune between 100 Hz steps.

Frequency drift does not exceed 1 Hz per
MHz of tuned frequency over a temperature
range of 0° to SOOC., and 1 Hz per MHz of
tuned frequency per year after calibration
of internal frequency standard.

Receiver noise figure typically 10 dB
(wideband position).

Max. Applied Input for

\
IF Band Width 10 dB S;“ SSB/CW

8 KHz 0.8 microvolt

2 KHz 0.4 microvolt

1 KHz 0.3 microvolt

0.4 KHz 0.3 microvolt

1 SSB 0.4 microvolt
70 dB
70 dB

Greater than 60 dB at 500 Hz into the
unwanted sideband.

With a wanted signal of 1 milli volt, an
unwantcd signal of 10 millivolts 309%,
400 Hz modulation, separated 10 KHz or’
more, produces an output at least 30 dB
below output level due to the wanted
signal.

o
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Blocking

dIl(LWJ_O.LJ’l [_6 NH?)
ch Position

KHz

KHz
1 KHz

0.4 KHz
USB
LSB

1]
rf Uﬁ

Ny Co

Automatic Gain Control

AGC
Attack Time
Release Time

Innut Imnedance
A 211psus PAAYA T R D B S

Audio Output

Primary Power
Power Requirements

Temperature

Humidity
Size

Weight

The réceiver output due to a wanted signal
of 500 microvolts changes less than 3 dB

when an unwanted sional of 50 millivolts

[ &4 A 4 oa VLS

at least 10 KHz removed is applied.

6 dB down 60 dB down
8 KiHz min. 20 KHz max.
2 KHz min. 12 KHz max.
1 KHz min. 6 KHz max.
0.4 KHz min. 4 Kliz max.

<-500 Hz and »+3800 llz
>+500 Hz and <-3800 Iz

+350 Kz to +2700 llz
-350 Hz to -2700 Hz

Output rise 2 dB max.
microvolts to 100,000 microvolts.
rises 11 dB max. for
to 100,000 microvolt.

Slow
< 10 milliseconds

2 seconds (nominal)
.OT E__’)O 0000 7\”1 7

for input from 3
Output
input from 1 microvolt

Fast
< 10 milliseconds

150 milliseconds (nominal)
75 Ohns

fAmina 1)
llUl:l.L.lL(L.L)

3.2 _ 1 Watt at 5% max.
distortion (internal
or external speaker).

600 +10 dBm max.

115/230 +15% single phase 50/60 Hz
80 Watts at full audio output level.

0 to 50°C (mects GPO spccs.
operation at -15°C).

to 95%

recquiring

A TT . 1 oMyt 17 L, Y TFNY Ty
47 o x 1Y VX i/ U.
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4
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30 vnounds
U pounds.
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SECTION II

OPERATING - INSTRUCTIONS

2.1 CONTROLS

All controls required for the operation of the SRM-5 Receiver

are mounted on the front panel.

described below:
CONTROL

FREQUENCY SELECTION

RF INPUT/AUDIO OUTPUT
METER DISPLAY SWITCH

AUDIO GAIN/POWER
ON-OFF

SPEAKER ON/OFF SWITCH

RF GAIN CONTROL/AGC ON
SWITCH
JNPUT FILTER SELECTOR
SWITCH

ANTENNA ATTENUATOR
IN/OUT

FINE TUNE

The function of each control 1is

FUNCTION

Selects receiver tuned frequency in MHz.
Consists of six lever-controlled decades,
each decade having the digits 0 thru 9,
except the most significant decade, which
contains only the digits 0, 1 and 2.

Toggle switch which selects either audio
or RF signal strength indication on the

front panel meter. The audio display is
derived from the rectified audio output,
while the RF level indicator is derived

from the AGC DC control voltage.

Potentiometer which controls audio volune
and switches AC power on/off.

Toggle switch which is used to silence
speaker. .

Potentiometer which manually adjusts the
92 MHz amplifier gain and the 8 MHz IF
amplifiers gain. Also switches the AGC

on when the knob is fully counterclockwise
(switched).

A broadcast band "Stop" filter is fitted
as standard, with a high pass (above 1.6
MHz) and a low pass filter (below 1.6 Miz)

as options.

Toggle switch connects an approximately
20 dB pad in receiver front end.

Potentiometer va

-
ar T
£100 Hz about dia

les tuning approximately
led freg

cquency.



MODE Four intcrlocking pushbutton switches sclect
AM, CW, USB or LSB. In AM position, the AM
detector circuitry is enabled, while the
product detector circuitry and the product

detector iniection are disahled In the CW
detector 1njection are In the CW,

ML SG LA T .

USB or LSB positions the reverse is the case.

IF BANDWIDTH Four interlocking pushbutton switches select
I¥ bandwidth of 8 KHz, 2 KHz, 1 KHz, 0.4 KHz.
These switches are automatically disabled
when USR or LSRR is sclected.

AGC FAST/SLOW Toggle switch selects fast or slow AGC
release time. Normally fast AGC is utilized
for CW signals and slow AGC for SSB signals.

CW PITCH Toggle switch selects either fixed or variable
frequency product detector injection. For
CW operation the variable frequency crystal
oscillator is utilized for operator pitch
control by the associated '"variable'" knob.
The tuning range is approximately 1 KHz.

In the fixed position the product detector
injection is provided by the frequency
standard and produces zero beat when the
incoming CW signal is precisely at the
frequency of the frequency select switch.

PHONES The PHONES jack connects to the 3 _~_ audio
output.



SECTION III

| INSTALLATION
i

3.1 CABINET/RACK INSTALLATION

The SRM-5 Receilver will mount in a standard 19 inch rack,
occuping 5-1/4 inches of panel height and 17 inches of depth.
"Pem" nuts are provided in the panels for installation of the
dust cover and slides. If slides are not used, do not attempt to
support the receiver drawer only by the front panel. Provide
braces in the cabinet or rack to support the rear of the drawer.

3.2 POWER CONNECTIONS

The input AC power to the SRM-5 Receiver is 115/230V, 50-60 Hz
and is connected on the rear panel.

CAUTION

Verify that the power transformer is strapped for the
correct AC input voltage.

For 115 volt operation - transformer primary windings
must be connected in parallel (terminals 1 and 3 must
be connccted together and terminals 2 and 4 must be
connected together).

For 230 volt operation - Transformer primary windings
must be connected in series (only terminals 2 and 3
must be connected together).

Transformer strapping is located on the underside of the
receiver chassis and access is gained by removal of the
undcrside recar cover plate.

OTHER REAR PANEL CONNECTIONS

(9]
w

- . : 3 - v AN ]
A terminal block, TB1, is provided on the receiver rear pancl

for other connections (see Table 3.1).

The 600 -~ audio output terminals (terminal 1 and ground) and
the 3 _~~ speaker output terminals are provided on the terminal
block TB1, on the rear panel.

For connection to the 3 _~_ speaker terminal disconnect the
jumper on the terminal block and connect the external 3 _~_ spcaker

4

between terminal 3 and ground (terminal 2).

—
4

- . , . - , . ~ . 3
VOTE.  Removing thie junper dlsconnccis thice frone pancl speakcer .

Two spare terminals (5 and 6) are provided on the terminal
block.



TABLE 3.1

Terminal
Block
No. - Available Connection
1 600 _~_ Audio Output
2 Chassis Ground
3* 3 o External Speaker
4* 3 .~ line to front panel speaker
5 Spare
6 Spare
* Terminals 3 and 4 are normally jumpered.

9]

3.4 FUSES

t

Threce fuscs (Fl, F2 and F3) arec utilized in the SRM-5
Receiver. Fuses FZ and F3 are located on the rear panel, while F1
is located on the Regulator PC Card, attached to the inside of the
rear pancl. Table 3.2 lists the fuses, the ratings and functions.

TABLE 3.2
Rating
Designation (Amp.) Function

Fi 1.5 DC fuse following the rectifier
bridge and filter for the +28 VDC
and +24 VDC circuitry.

F2 1/10% NC short circuit protection for
the +28 VDC and +24 VNC circuitry.

F3 o Primary AC fusec.

Slo-Rlo,



SECTION 1V
| CIRCUIT -DESCRIPTION
l

4.1 GENERAL

Refering to Figure 4.1, Model SRM-5 Receiver Block Diagram,
the receiver basically consists of the signal path, frequency
synthesizer and power supply. The signal path is shown in detail
and consists of the following major blocks: Input Filter, RF
Section, 2nd Mixer, IF Amplifier Information Filters, Detectors,
AGC Amplifliers and Audio Ampiilier. The freqguency synthesizer
provides the necessary local frequency injection of 92 - 122 MHz
in 100 Hz steps (with fine tune between 100 Hz steps), the sccond
mixer local oscillator injection of 84 Milz and the product detcctor
injection of 8 MHz, (when "CW Pitch" switch is in the "Fixed"
position). The power supply provides +28 VDC and +5.6 VDC for
operation of synthesizer and +24 VDC for the signal path.

4.2 SIGNAL PATH

a. Input Filter

The Input Filter provides the following functions:

Protection from high voltage appearing on the antenna.

Input attenuation - an (approximate) 20 dB pad can be
switched in ahead of the first active element in
the signal path.

Selection of broadcast band "Stop" filter (standard)
or optionally High pass filter (above 1.6 MHz)
or Low pass filter (below 1.6 MHz).

High voltage protection is accomplished with back-biased

diodecs which limit the antenna voltage to 5 volts peak and protects
the receiver for applied voltages of 30 volts EMP (bebind 50 o).

The input attecnuator 1s a resistive pad which i1s switched 1n
or out by means of a reed relay. When signal levels are high the
pad is switched in to prevent front-end overload.

The input filters are sclected as follows:

OuT. No filter
1. Broadcast band "Stop'" filter
2. High pasc filter
3. Low pass filter
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-The RF Section includes:

Wideband preamplifier
First mixer

92 MHz crystal filter
92 MHz amplifier

The wideband preamplifier is a low-noisec junction FET providing
nominally 10 dB gain.

The first mixer is a double-balanced diode quad mixer which
mixes the input from the preamplifier with the local injection from
the synthesizer (92 - 122 MHz) to produce the first IF frequency
of 92 MHz. '

Selectivity at 92 MHz is provided by a 4- pole crystal filter
with a 3 dB bandwidth of 8 KHz, min. and a 50 dB bandwidth of
80 KHz, max.

The 92 MHz IF amplifier utilizes a dual gate MOS FET with 20 dB

nominal gain. The gain of this stage is reduced by delayed AGC
to -10 dB.

c. 2nd Mixer

The 2nd Mixer assembly includes:

92 MHz crystal filter
Second mixer
8 MHz roofing filter

The 92 Mz crystal filter is a 2- pole filter with a 3 dB
bandwidth of 10 KHz, min. and a 30 dB bandwidth of 200 KHz, max.
It is uscd to further minimize the synthesizer's leakage into the
2nd mixer.

The 2Znd mixer is also a double balanced diode quad mixer.
The 92 MHz IF input signal is mixed with the 84 Milz local injection
signal from the synthesizer to produce the second IF signal of 8 MHz.

The output of the mixer is fed directly to an § Miz crystal

f1ltny haviime o A& AD T qae 1, r~
RS O O N R

Loepproadmately 8 Kz min., a 60 dsn
bandwidth of 24 Kilz max. and a 90 dB bandwidth of 60 KHz max. This
filter scrves as a roofing filter for the 8§ Milz 1F,

ultimate attcnuation of 90 dB.
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d. |IF Amplifier
!
The 1lF amplifier consists of:

Input amplifier
Output amplifier
Emitter follower

The input and output 8 Milz IF ampliflier stages consist of
two high gain integrated circuits providing a total gain of approxi-
mately 65 dB. The emitter follower stage is used to provide an IF
monitor available on the rear panel. The AGC range is approximately
70 dB with envelope distortion of 4% or less, including the effects
of the detector and audio amplifier.

e. Information Filters

The information filters consist of the following 8 MHz crystal
filters:

6 dB Bandwidth 60 dB Bandwidtl
2 KHz, min. 12 KHz, max.
1 KHz, min. 6 KHz, max.
400 Hz, max. 4 KHz, max.

and the following sideband filters:

Upper Sideband (USEK)*

6 dB pts reclative to 8 MHz: +350 Hz, max. and +2700 Hz, min.
60 dB pts relative to 8 Miz: +500 Hz, max. and -3800 Hz, max.

Lower Sideband (LSB)*

6 dB pts relative to 8 MHz: -350 Hz, max. and -2700 Hz, min.
60 dB pts relative to 8 MHz: -500 Hz, max. and +3800 Hz, max.

The 2 Kilz, 1 Kiiz, 400 Hz bandwidth filters and the USB and LSB
filters are switch selectable on the front-panel. Filter switching
is accomplished using solid statc switching diodes mounted on the
Information Filter PC board.

|2

4.



f. Detectors
The Deteciors consist of:

Product detector preamplificr
Product detector

AM detector preamplifier

AM detector

The product detecctor preamplificr and AM detcctor preamplifier
are intcgrated circuit amplifiers providing a nominal 40 dB gain,
thereby prescenting both the product detector and AM detector with
approximately 1 VRMS signal level. The preamplifiers are switched
on and off by the MODE switches.

The product detector utilizes an integrated circuit with the
8 MHz IF signal applied to the current sink and the 8 MHz injectien
(from either the synthesizer or the variable frequency crystal
oscillator) applied to one of the transistors of the differential
pair.

The AM detector is configured as a diode doubler followed by
a RC filter.

*With special LINCOMPEX filters 6 db points arc:-

et

JS
S

Hz max. and +3050 Hz m

il 114 1

01 i
0 Hz max. and -3050 Hz min.

jon)

ie

jeclive)

+25
-25

agulls

g. Audio Amplifier

The Audio Amplifier consists of:

Audio preamplificr
Audio power amplifier
Audio meter rectifier bridge

The detected signal is amplified by the preamplifier and
drives the integrated circuit audio power stage configured to
provide 2 watts output. Audio outputs of 3 _sv 600 ~ are

provided.



h. AGC Amplifier

1 .
The AGC Amplifier includes:
8 MHz AGC amplifier
Diode detector
DC amplifier
Level shifter
Delayed AGC DC amplifier

RE meter output

The 8 MHz IF output is also fed to the 8 MHz AGC amplifier
which provides 40 dB of gain. The AGC signal is then detected
by a diode doubler and filtered. The DC voltage corresponding to
the input signal is amplified and is used to control the gain of
8 MHz IF amplifiers. This IF AGC voltage is level shifted and
further amplified to produce the delayed AGC voltage which is used
to control the gain of the 92 MHz IF amplifier. The dalayed AGC
is set to become effective at receiver input signals of 500 auv.
The attack and release times are set by resistors located on the
front panel and are designated fast and slow AGC.

4.3 FREQUENCY SYNTHESIZER

Figure 4.2 shows a simplified gencral block diagram of the
frequency synthesizer. Generally the frequency synthesizer con-
sists of a major and minor loop, thc low frequency reference and
the VHI reference.

The low frequency reference contains the 8 MHz standard
oscillator and the divider logic to produce the 50 KHz and 1.6 KHz
phase detector reference signals for the major loop and minor
loop respectively.

The VHF reference contains the 64 MHz crystal oscillator used
as an injection signal for the minor loop and the 84 MHz crystal
oscillator used as the injcction signal for the sccond mixer of
the signal path. The 64 MHz crystal oscillator is capable of
being voltage-controlled for fine-tuning between the 100 Hz steps.

The minor loop controls the 92 - 122 MHz synthesizer output
frequency in 100 Hz, 1 KHz and 10 Klz steps for a total range of
100 KHz.

The majui loup countivuls the
frequency in 10 MHz, 1 Mz and 10 i

~
1 G
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o

92 - 1Zz MMiiz synthesizer output
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4.4 POW%R SUPPLY

The‘powor supply operates from 115 or 230 VAC to supply
+5.6, +24 and +28 VDC.

The 5.6 VDC is provided by a separate winding on the power
transformer. The 5.6 VDC is regulated by an integrated circuit
regulator augmented by a discrete series-pass power transistor.
The 5.6 VDC is designed to provide Z amperes load currcnt.

Both the 24 VDC and 28 VDC are supplied from a common recti-
fier bridge and preregulator circuit. The preregulator is utilized
to maintain an approximatcly 38 VDC input to both the 24 VDC and
the 28 VDC IC regulators for a *15% variation in AC input voltage.
The 24 VDC and 28 VDC regulators are augmented by discrete series
pass transistors to provide 750 ma load current. Short-circuit
protection is provided on both the 24 VDC and 28 VDC lines. Thesc
lines can sustain a short-circuit condition for approximately 10
seconds; if this period is exceceded a 100 ma slo-blo fuse is blown,
protecting the power supply from permanent damage.

4.5 ISR ADAPTER (OPTIONAL)

The ISB (Independent Sideband) Adapter is mounted in a
separate panel occupying 3 1/2 inches of height and 17 inchcs of

depth in a standard 19 inch rack. It also contains the 1 part in
10¢ frequency standard required for LINCOMPEX operation. Its

schematic is shown in Drawing ID10753.
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