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SECTION 1 ,
: GENERAL DESCRIPTION .
£
1. PURPOSE

The Antenna Multicoupler, Model AMC 6-2, is a broad-band antenna coupling device normally
installed at radio receiving stations where it is desirable to employ a common antenna for several com-
munications receivers, The multicoupler allows six receivers to be independently operated over a band
of 2 to 30 megacycles per second from a non-resonant type antenna. A range of models is available for
use with antennas having impedances between 50 ohms and 600 ohms, balanced or unbalanced. All
models have an output impedance of 75 ohms to match input impedances available at the antenna
terminals of most receivers. When the equipment is used in a receiving system, it results in a general
improvement in the noise-factor and a 10 decibel improvement in overall gain. Spurious response
generated by the multicoupler is kept to a minimum and the design is such that a considerable reduction
in the amplitude of signals re-radiated from receiver to receiver or receiver to the common antenna
systemn is obtained,

2. DESCRIPTION OF UNIT

a. The Antenna Multicoupler, Model AMC 6-2, is a broad-band electronic amplifier with self-
contained DC power supply. The unit is designed for operation from either a 115 V or 230 V, 60 cycles
single phase source. The equipment is designed for unattended service,

b. The Model AMC 6-2 is intended for rack mounting. It is provided with a standard rack panel
(as shown in Figure 1-1) which measures 834 inches in height and 19 inches in width. The only front
panel controls are the power ON/OFF switch and the FILTER IN/OUT switch. All coaxial jacks
carrying RF signals to or from the unit are available on the front panel. (On special order, the unit can
be supplied with the output jacks in the rear.) An additional coaxial jack is available immediately
behind the front panel where a rear antenna connection is required. A chassis which mounts the main
electrical components is shown in Figures 1-2 and 1-3. It is held sccurely to the front panel by side
brackets and occupies a rack depth of 11 inches. The DC power supply occupies the rear half of the
chassis while the broad-band amplifier circuit occupies the front half. Power to the unit enters a socket
on the rear apron of the chassis as shown in Figure 1-4, while the main power fuse is located immediately
to the left of this socket. Total weight of the unit is 37 pounds.




SECTION II _
: THEORY OF OPERATION

» r

1. GENERAL

The Antenna Multicoupler is essentially a band-pass amplifier interposed between an antenna
and the antenna terminals of conventional communication receivers. Impedances into and out of the
amplifier are flat over the specified operating range to ensure high performance when operated in a
receiving system. The amplifier consists of a low noise, two stage pre-amplifier, a distribution line, and
six power amplifier stages. A low frequency cut off filter (effective in the broadcast-band) at the input
of the amplifier can be switched out to extend its band-pass limits,

2. CIRCUIT ANALYSIS

a. The pre-amplifier is shown in Figure 2-1 and consists of two neutralized amplifier stages in
cascade. Both stages employ the 6J4 triode tube in order to maintain a good noise figure.

A line section, DL101, terminated by R101 is used to provide a constant input resistance to the
multicoupler over the pass-band of the equipment. This ensures proper termination of the antenna
transmission line and guards against a degradation in noise {actor or the generation of unusually high
spurious signals in the receiving system. Transformer T101 is used to match the impedance of DL.101
to the antenna transmission line. Filter FX101 is a low frequency cut-off filter that prevents high level
signals in the broadeast region from reaching the grid of V101, which would result in the development of
high spurious signals. Switch S101 is provided to allow the removal of the Broadcast-band Filter
(FX101) from the circuit in order to extend the band-pass of the unit to frequencies below 2 megacycles
per second. It should be noted that the input capacity of V101 forms part of the line section DL101,
Signals which reach the junction of LA and LB therefore appear in amplified form across the plate load.
The load itself consists of a line section composed of LG, LH, stray capacity, the input capacity of V102,
and terminating resistor R104. In order to neutralize the first stage, part of the winding of T102 as
well as capacitor C104 are required. V102 is neutralized in a manner similar to V101 and serves as a
buffer stage between the output of V101 and the input of the distribution line, When the AMC 6-2 is
used in a receiving system the noise factor is principally due to the performance of the pre-amplifier —
this in turn is determined by the performance of V101 and to a lesser degree by V102.
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Figure 2-1. PRE-AMPLIFIER CIRCUIT
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b. In order to provide multiple outputs for the operation of several receivers, the distribution
system shown jn Figure 2-2 is used. The output signals from the pre-amplifier are fed into the mid-
section of an artificial line DL102. They are transmitted by the line to.the terminating resistors, R108
and R145, Input to thé'final stages is obtained by tapping the line in a parallel manner. Capacity ele-
ments of the line are formed by the input capacity of the output tubes.
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Figure 2-2. DISTRIBUTION SYSTEM

c. A typical output stage is shown in Figure 2-3. It employsa 6AH6 pentode type tube for isolation
purposes. Cathode feedback resistor R135 is used to improve spurious signal response and to minimize
the adverse gain effects in the tube as a result of aging. Transformer coupling is used between the
plate circuit and the output jack.
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Figure 2-3. TYPICAL QUTPUT STAGE

d. The gain characteristics of individual tubes are adjusted throughout the amplifier so that the
generation of spurious signals by the multicoupler is minimized. A low impedance distribution line
assures a low standing wave ratio on the line and consequently little variation in the signal level
between various output jacks. By using a low impedance line the internal decoupling efficiency of the
multicoupler is also improved. Very high isolation between the output jack and the antenna jack is
effected by the cascaded stages of the pre-amplifier.

e. The power supply circuit is of conventional design. (See Figure 8-2). A centre-tapped secondary
winding applies an AC voltage to V111 which delivers fullwave rectified DC pulses to a capacitive type
input filter. Gaseous voltage regulator tubes maintain the plate voltage to the pre-amplifier essentially
constant for line voltage variations of 95 to 125 V. The primary of the power transformer is provided
with two separate windings connected in parallel for 110 V operation and in series for 220 V operation.
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| SECTION III
: 7 INSTALLATION

1. GENERAL

a. To obtain optimum performance from a receiving system using a multicoupler, it is necessary
to have the nearest possible impedance match between the antenna and the input jack of the AMC 6-2
over the operating frequency range. The last significant figures in the model number of the multicoupler,
such as AMC 6-2/200U, is indicative of the input impedance which in this case is 200 ochms unbalanced.

r

b. In some installations it may be required to operate more than six receivers from a common
antenna. It is possible in this case to cascade multicouplers. The output jacks of the first multicoupler
are connected to the input jacks of up to six multicouplers which in turn provide output for as many as
36 receivers., Cascading multicouplers in this way does not seriously affect their operating performance.

c. The spurious signal amplitude to be expected from two signals applied at the input of the multi-
coupler is shown in Figure 6-2. Every precaution has been taken in the design of the instrument to
minimize intermodulation effects in the receiving system. At the low end of the band (where high level
signals from local broadcast stations are likely) filter FX101 becomes effective. Sufficient attenuation is
provided by the filter so that signals are reduced to a level where they are ineffective in the production of
spurious signals. The filter may be switched out or in as desired. In some instances the location of the
receiving station is such that excessive signals from a powerful local station may cause serious inter-
modulation effects in the receiving system. This, however, should not be troublesome for signals under
10,000 microvolts. Should it be found that signals of a higher order than 10,000 microvolts are causing
serious intermodulation effects, additional filters may be inserted in the antenna transmission line.
A suggested method of locating the frequency or determining the amplitude of interfering signals can
be obtained by referring to the test set-up in Figure 5-1. First, disconnect the multicoupler from the
circuit and connect the antenna lead together with test probe (P) to test point (2); set the signal
generator to the unmodulated condition and turn the attenuator to zero. Tune the receiver until a
strong signal is located and turn on the BFO switch; adjust the gain controls for a convenient reading
on the output meter using the highest signal obtained on either side of zero beat as a reference voltage.
Move the tunimg dial until the signal disappears; adjust the frequency and attenuator controls of
the signal generator until a voltage comparable with the reference voltage is obtained on the output
meter. The signal generator setting in microvolts indicates the strength of the signal pick-up by the
antenna while the first tuning dial position of the receiver indicates its frequency.

2. UNPACKING

a. The Antenna Multicoupler, Model AMC 6-2, is shipped in its individual shipping container
and should be carefully unpacked. Seven coaxial! plugs, TMC Part No. PL-259, are in a cloth hag tied
to a handle of the unit. The power cord, wrapped in paper, is under the packing on top of the umt. A
close visual inspection should be made to ascertain any physical damage due to rough handling during
shipment.

3. INSTALLATION

a. Mount the multicoupler in a standard rack using four machine screws provided with cup type
washers,

b. Connect one of the male type coaxial plugs to the antenna cable and insert this either into J101
marked ANTENNA on the front panel of the multicoupler or on the rear jack J109, as desired. Attach
the remaining plugs to the ends of the 75 ohm single conductor coaxial cables which are to be connected
to the antenna input terminals of the receivers. If the receiver input is greater than 75 ohms, it would
be desirable to use an impedance matching transformer at the input to the receiver. TMC can supply
transformers for this purpose. Insert the plugs into the output jacks on the front panel of the muiti-
coupler. These are marked 1 to 6 for receiver identification purposes, Where less than six receivers
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are employed, the unused output jacks of the AMC 6-2 may be left open circuited as this does not
affect the performance, of the multicoupler. When attaching coaxial plugs to coaxial cable solder both
the inner and duter conduttor to ensure trouble free service. .

'y
c. With the power switch in the OFF position, connect the plug on the power cord to J108 and
rotate it clockwise to ensure that it is locked in position. Plug the other end of the power cord into a
50/60 cycle power outlet. A tag indicating the AC voltage rating is attached to each unit supplied. A
wiring schematic for 115 and 230 V operation is shown in Figure 3-1 and Figure 3-2 respectively.

.
TIO
i [ 7
1 | s
ci3? [
02 | 5
. > ] 9
N5V.60n |
3 {
= |
c138 | 8
T Q02 1§
I
4 I
|
L 10
CK-10066

Figure 3-1. POWER TRANSFORMER CONNECTIONS FOR 115V OPERATION

THo

7

! |
Al ) | °

cI137

02 |
5
2 | —s g

230,60y I

3 I

= ]
ci3s | 8
02 i 1"

1 |

I -
L o
CK-I0067

Figure 3-2. POWER TRANSFORMER CONNECTIONS FOR 230V OPERATION
13




SECTION IV
OPERATION

. F
1. GENERAL .

Power is supplied for operation of the unit by tripping the toggle switch on the front panel to the
ON position. This condition is indicated by the illuminated pilot light on the front panel. Failure of
the light indicates failure of the AC power line, a defective toggle switch, a burned out light, or a blown
out primary power fuse. ‘

The switch marked FILTER IN/OUT should be switched to the IN position. This switch is moved
to the OUT position only when an operator wishes to tune his receiver to frequencies below 2 megacycles
per second.

”»

SECTION V
_ MAINTENANCE
1. EMERGENCY

a. WARNING: Never replace a fuse with one of higher rating. If a fuse burns out immediately
after replacement, DO NOT replace it o second time until the cause of failure has been corrected.

b. In the event of a system failure as a result of weak or noisy signals in all receivers make a rough
check of the antenna system by connecting the antenna lead-in directly to the antenna terminals of a
receiver. If the fault disappears, check the pre-amplifier of the multicoupler for noisy or low emission
tubes. When only one receiver in the system gives faulty performance, check the receiver itself or the
particular output tube in the multicoupler that supplies signals to‘the receiver.

¢c. In the event of complete loss of signals check the antenna system as in paragraph (b). If signals
are restored, check for a faulty multicoupler. The filaments of all tubes should be lit, and there should
be a glow from the voltage regulator tubes V109 and V110 when the DC power supply voltage is normal.

d. Where failures are difficult to locate in a faulty multicoupler, replace it with a spare unit and
apply trouble tracing techniques outlined under paragraph 3, Corrective Maintenance.

2. PREVENTIVE MAINTENANCE

Do not indiscriminately replace tubes in the multicoupler. When scarching for faulty tubes
replace a tube with a new one, but if there is not a definite improvement in performance of the equip-
ment, replace the old tube in its original socket. In this way a tube which has passed a critical operating
life is not replaced by a new one of indefinite life.

3. CORRECTIVE MAINTENANCE

a. CAUTION: Whenever corrective maintenance is carried out on the multicoupler the usual pre-
cautions dealing with high voltage should be observed since the unit operales on voltages dangerous to yourself
and to your test equipment.

b. With a voltmeter, check voltages given in Table 5-1. Where abnormal readings are obtained for
a particular tube either the tube itself or the electrical components immediately associated with the tube
are at fault. For a pictorial layout of electrical components see Figure 8-1.
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¢. Faults which are difficult to locate by other means may be isolated by the test set up shown in
Figure 5-1. The signal.geqerator should be set for a modulated condition of 1000 cycles per second and a
modulation depth of 30 per cent. Next set up the receiver gain controls.for use as a fixed level detector.
To do this connect test probe (P) to test point (3); set the signal generator attenuator to 100 gV: turn
the receiver audio gain control up, and with the BFO off adjust the manual RF gain control to a mini-
mum value for a convenient voltage reading on the output meter. Connect test probe {P) to other test
points and adjust ONLY the signal generator attenuator to obtain the same output meter reading as
before. Record the attenuator settings in a table similar to Table 5-2. Ratios between the microvolt
settings in this table can be used to locate quickly any circuit fault in the multicoupler.

EXAMPLE 1. Ratio 4 over 5 = 1.8 from table
Ratio 4 over 5§ = 1.0 for defective multicoupler
Deduction: First stage gain is low due to poor tube (V101)
EXAMPLE 2. Ratio 5 over 6 = 1.8 from table
Ratio 5 over 6 = 100 from defective multicoupler
Deduction: Open circuit in LH
EXAMPLE 3. Ratio 2 over 1 = 2 from table
Ratio 2 over 1 = 6 from defective multicoupler
Deduction: Defective component in the input circuit of the pre-amplifier
causing low input impedance.

TABLE 5-1. TUBE OPERATING VOLTAGES

Tube Type Function NI:!i.n 1 Nl:ri.n 2 Nl:)i.n 3 NILi‘n 4 NPE.'; Nl::)i.n 6 Nl:i.n 7 NI:)m 8 Nf;i.“ 2
V101 | 6]J4 1st pre-amplifier ¢ |]0.7 0 | 6.3+ ﬁ - - 110 - -
V102 | 6]J4 2nd pre-amplifier 0 11.25 0 | 6.3* - - 120 = -~
V103 | 6AH6 | Power amplifier 0 0 0 | 6.3* _ 175 | 130 1.3 - -
V104 [ 6AH6 | Power amplifier 0 0 0 |6.3*] 175 130] 1.3

V105 | 6AH6 | Power amplifier 0 0 0 | 6.3*| 175 130 1.3

V106 | 6AH6 | Power amplifier 0 0 0 | 6.3*| 175 130 1.3

V107 | 6AH6 | Power amplifier 0 0 0 {6.3*) 175 130 | 1.3 ’

V108 | 6AH6 | Power amplifier 0 0 0 [ 6.3*] 175 | 130 1.3

V109 | OB2 Voltage Regulator] - 105 - - 210 - - -

Viio | OB2 Voltage Regulator] -~ | "0 - - 105 | - - -

V111 | 5U4G | Rectifier - {270 ~ | 280* - | 280* - 270

NotE: (1) Voltages marked with an asterisk(*} are AC.
(2) All voltage measured to ground with a voltmeter having a sensitivity of at least 20,000 ohms per volt.
{3) Measurements made with AC power line voltage equal to either 115V or 230V depending upon the primary
connections used on the power transformer.

15
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Figure 5-1. TEST SET UP FOR GAIN MEASUREMENTS
TABLE 5-2. GAIN TEST POINTS
Signal Generator
T Lotion Jonuatr
1 Input — High Side of 68 ohm Resistor 0%
2 Primary of T101 — Pin No. 1 135%*
3 Secondary of T101 — Pin No. 3 100
4 Grid of V101 — Mid Point LA, LB 110
5 Plate Load V101 — Mid Point LG, LH 53
6 Grid of V102 — P-in No. 1 33
7 Grid of Output Tubes — V103 to V108 40
8 Output — High side of 75 ohm Resistor connected to jacks J102 70

Note: (1) Attenuator settings in table are for AMC 6-2/200U.
(2) S101 is in FILTER IN position.
{3) Test frequency is 15 mc/s.
{4) *For models other than AMC 6-2/200U, use figures given in Table 6-1.
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SECTION V1
i + . TECHNICAL SPECIFICATIONS
1. FREQUENCY RANGE: ’
2 to 30 mc/s
2. GAIN:

Nominal 10 db+ 3 dh, 2 to 30 me/s, (FILTER IN condition). Measurements made under
conditions of Series R equal to the input impedance of multicoupler. When used in a receiving system,
the multicoupler provides a response as shown in Figure 6-1.

3. NOISE FACTOR:

The noise factor is less than 6. A system noise factor of less than 6.5 is obtained when the multi-
coupler and a communications receiver having an equivalent noise factor are used in combination.

4. INTERMODULATION CHARACTERISTICS:

1. The equivalent antenna voltage of an intermodulated signal will be down 55 db with respect to
the level of either of two equal amplitude signals whose equivalent antenna voltages to produce the
intermodulated signal are:

a. 8,650 xV for a 75 ohm antenna,
b. 14,100 uV for a 200 chm antenna.

2. Points in the shaded area of Figure 6-2 indicate the maximum amplitudes of the spurious sig-
nals which result when any two equal amplitude signals lying in the pass-band are simultaneously
applied to the input of the AMC 6-2/200U multicoupler.

5. HARMONIC DISTORTION:
Negligible under conditions shown in paragraph 4.

6. INPUT IMPEDANCE RANGE PROVIDED BY T.M.C. MULTICOUPLERS:
This is shown in Table 6-1.

7. INPUT FILTER FOR BROADCAST-BAND:

A filter is provided and may be inserted into the input of the multicoupler to provide an attenuntion
of not less than 35 db at frequencies below 1.5 mc/s with no appreciable change in the multicoupler
characteristics in the 2.5 to 30 mc/8 range. (See Figure 6-2.) Insertion loss at 2 mc/s: 3 db; between
2.5 to 30 mc/s: nil. By means of this filter, the increase in spurious response normally produced when
the multicoupler is operated near powerful "‘broadcast” transmitters, is greatly reduced.

8. INPUT IMPEDANCE CHARACT ERISTIGS: .
These are shown in Figure 6-3.

9. AVAILABLE OUTPUTS: _
6 outputs on the AMC 6-2, 10 outputs on the AMC 10-2.
17




10. ISOLATION:

a. Output to Qutput: More than 70 db down at 2.5 mc/a,
. More than 45 db down at 28 mc/s. g

b. Output to Input: More than 80 db down at 2.5 mc/s.
More than 60 db down at 28 mc/s.

11. UNIFORMITY OF OUTPUT SIGNALS:

The minimum sign4l voltage from any one of the output jacks will not be less than 75 percent of
the output voltage from any other jack.

12. NOMINAL INPUT IMPEDANCE:
See Table 6-1.

13. OUTPUT IMPEDANCE CHARACTERISTICS:
These are shown in Figure 6-4,

14. PRIMARY POWER SUPPLY:
115/230 volts, 60 cycle, 90 watts

15. DC POWER SUPPLY:

Seli-contained in AMC 6-2
Separate in AMC 10-2

16. TUBE COMPLEMENT:

2 each 6J4 — RF pre-amplifiera

6 each 6AH6 — power amplifiers (10 each in AMC 10-2)
1 each 5U4G — rectifier

2 each OB2 — voltage regulators

17. MOUNTING:
Standard 19 inch rack units.

18. SIZE AND WEIGHT:

AMC 6-2: 834 inches x 19 inches x 11 inches deep, 37 pounda
AMC 10-2: 7 inches x 19 inches x 8 inches deep, 10 Ibs.
MCS, Power Supply: 7 inches x 19 inches x 5 inches deep, 30 lbs.

19. COMPONENTS AND CONSTRUCTION: .

Equipment is manufactured in accordance with JAN specifications wherever practicable.

18
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TABLE 6-1. RANGE OF INPUT IMPEDANCES PROVIDED BY T.M.C. MULTICOUPLERS
e .

S

ct

5.G. Settings for Table 5-2

Correction
Number Factor for
Model Number Type of Input Input of Figure 6-2 Test Point
Impedance Outputs Use 1.0

unless other-

wise stated 1 2
AMC 6-2/50B Balanced 50 6
AMC 6-2/50U Unbalanced 50 6
AMC 6-2/75B Balanced 75 6 120 220
*AMC 6-2/75U Unbalanced 75 6 120 220
AMC 6-2/200B Balanced 200 6 70 135
AMC 6-2/200U Unbalanced 200 6 70 135
AMC 10-2/50B Balanced 50 10
AMC 10-2/50U Unbalanced S0 10
AMC 10-2/75B Balanced 75 10 120 220
AMC 10-2/75U Unbalanced 75 10 120 220
AMC 10-2/200B Balanced 200 10 70 135
AMC 10-2/200U Unbalanced 200 10 70 135

* AMC 6-2/75U RCAF Reference 10EA/50473,

19
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