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SECTION I

GENERAL DESCRIPIION

1. PURPOSE

The Mode Indicating Device Model MID-3 is a receiving system
accessory designed to provide remote indicating and switching according
to the type of radio signal being received. It will indicate either
Single Sideband (where one specified sideband only is used for SSB)
or Carrier Amplitude Modulation, when used in conjunction with two
sideband adapters such as T.M.C. Model M3R-4.

2. DES oF

The Model MID-3 requires 5% inches of height and 73 inches of
depth in any standard 19 inch rack. It weighs 12 pounds, approximately.
The equipment is designed for unattended service and is manufactured

in accordance with JAN/MIL specifications wherever practicable.

The front panel controls are POWER ON/OFF switch, and GAIN,
one control for each of two amplifier channels. Two indicating lamps
for mode indication, a power indicating lamp and the main power indica-
ting fuse are located on the front panel. A test jack is also provided

for connection of a test meter while making adjustments.

The rear apron of the chassis is fitted with a power socket,
a dual input jack (phone type), a terminal strip for auxiliary connec-

tions, and a pair of tip jacks to accept test meter probes.

The unit is designed for operation from either 115 or 230
VAC 50/60 cycles, single phase source.
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SECTION II
THEORY OF OPERATION

1. GENERAL

The Mode Indicating Device Model MID-3 consists essentially
of a two-channel amplifier feeding into a differential amplifier
stage. The output circuit of the differential amplifier is arranged
to operate one of two primary relays depending on which channel
carries the higher audio signal level. The primary relays are of
a highly sensitive type fitted with single pcle contacts only.
Each of the primary relays, therefore, is connected to operate a
secondary relay with a greater number of contracts for switching
purposes. The energizing current required to operate the secondary
relays is normally supplied from an external power source of 48 volts
D.C,

The unit responds to input signals from two separate sources,
the upper sideband signal and the lower sideband signal.

The unit, therefore, can only be used in conjunction with

two sideband adapters.

The unit operates in the following manner:

3

(a) Absence of Received Signal.

The unit is designed so that when the same average audio
level is present in both channels, the effect of one channel
is balanced out by the effect of the other channel and no
relays operate. When comnected to the sideband converters,
the noise input from one converter will usually be at the
same level as the noige input from the other converter.

Thus, the balancing feature mgkes it possible to discriminate
against the effect of noise. Because the unit is highly
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(a) Abgence of Received Signal (Cont'd.)

(b

%

i

sensitive, it may be found necessary to readjust for lover
gain (while maintaining proper balance) to aveid false
indication resulting from noise.

Sin Si 8SB

The presence of a single sideband signal at the input to
channel 1 results in the operation of primary relay K2 and
secondary relay K with the accompanying indication by the

SSB light.

(¢} Amplitude Modulation (AM),

The presence of an AM signal resulis in a sideband input

from each sideband converter to the MID unit. However, as

part of the .8ystem adjustments, the converter not utilized

in the SSB mode of operation is adjusted to give an audio
fpeququy tone ;n_addition to the sideband signal.  For

éxémple, when the ﬁﬁper sideband (USB) is used for SSB
cperation,vpne sideband converter is tuned to receive the

SSB signal in the normal manner. The other sideband, converter
is then used to receive the lower sideband (LSB) of the AM
signalc_ The converter receiving the LSB is tuned by, means of
the oscillator bandspread control to give an audio tone {500 cps
would be suitable) in the presence of a carrier in addition to
the LSB audio signal. Thus, the input from the LSB converter to
channel 2 of the MID unit will have a higher audio level than
the USB input to channel 1.

The higher audio level in channal 2 causes relays Kl and X3
to operate with the accompanying AM indication.
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2. CIRCUIT ANALYSIS

The MID unit incorporates two channels, one for the L3SB
input and one for the USB input. The signal in each channel is
amplified by a two stage audio amplifier using a twin triode. A
potentiometer in the grid circuit of the second stage allows the
gain of the amplifier to be adjusted. The signal output from the
second stage is rectified in a voltage doubler cireuit producing
DC voltage across a 0.47 UFD capacitor. The DC voltage produced
by each channel from its input signal is applied to the differential
amplifier stage as a positive voltage.

The differential amplifier stage uses a twin triode with the
two cathodes connected together and a single cathede resisbor ©o
ground. The plate resistor for each triocde has the same value of
resistance. With no signal input to the unit; the plate voltage
of the two triodes should be very nearly equal. Referring to the
two triode sections as VA and Vg, the DC output from channel 2 is
applied to the grid of Vi and the DC output from Channel 1 is applied
%o the grid of Vg. The energizing coil of each of the two primary
relays is connected in series with a diode between the anode of V,
and the anode of Vg The diode associated with K1 is connected to
allow K1 to operate only when the voltage at the anode of Vp riges
with respect to the voltage at the anode of V. This will occur when
a positive voltage is applied to the grid of Vj. The diode associated
with K2 is connected in the opposite direction. Therefore, K2
operates with g positive DC input to the grid of Vg.

Thus, relays K2 and X4 operate in response to signal input

fed to channel 1; K1 and K3 operate in response to a signal level

in channel 2 higher than the signal level in channel 1.



;T

2.

INST

SECTION III

ATION

(a) Unpacking

The unit is packed in an individual shipping container and
qhould be carefully unpacked. A close visual inspection
should be carried out to discover possible physical damage,
especially to the relays, due tc rough handling during ship-

ment.

(b) Power Supply

The unit is wired in the factory for operation ffom 115 volts,
50/60 cycles, single phase. To cperate the unit from a 230
volt source, change the wiring of the power transformer Tl

according to schematic diagram CK-10440 (at rear of the handbook).

(c) Copnections

Install unit in a standard 19" rack. Connect from the sideband
converter receiving SSB to J6 of the MID and from the other
sideband con#erter to J5 of the MID unit. The MID unit is desig-
ned to operate on the audio signal levels found at the detector
stages of the sideband converters. Connections should be made
with shielded cable and should be kept short to avoid adding
undesirable capacitance to the sideband cbnverter circuitry.
Installation details depend on the particular receiving equip-
ment. with which the unit is to be used.

OPERATION

Switch power on and allow a warm-up period of 3 minutes or more.
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2. OPERATION (Cont'd.)

Tune the receiver and sideband converters as indicated in the
relevant handbooks. Make additional adjustments as required to

suit the operating conditions as indicated in section II describing
the theory of operation. Refer to schematic CK-10440 for terminal
strip connections to the contacts of the relays. The schematic also
indicates one possible application of the switching contacts for
muting and signalling purposes.
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