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Chapter 19
BALANCER RELAY, TYPE MAA
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Introduction

I. The balancer relay, Tvpe
MAA, is used in certain
Smiths-Waymouth fuel gauge
installations to preserve the
balance between the contents
of a number of tanks as their
fuel content changes. It i1s
operated by the differential
current between the indicator
circuits from two amplifiers,
and therefore can be incor-
porated only in an installation
which has two or more
amplifiers, each serving a
tank or group of tanks. The
relay  thence controls  the
circuit to the relevant fuel
tank pump to correct the
state of unbalance.

DESCRIPTION
2. The balancer relay (fig. 1
and 2) incorporates a moving
coil assembly and two double-
pole, normally-open slave re-
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Fig. 1. Balancer relay, Type MAA
(A.L.9, Mar. 55)
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Fig. 2. Relay with covers removed

lays, with associated resistors and capacitors.
The components are mounted on a light
alloy base plate, and the complete unit is
hermetically  sealed in a standard fuel
gauge amplifier case with an anti-vibration
mounting. This mounting is similar to that
used for the amplifier, but has an extra
damper plate because of the increased
weight.

Operation

3. A circuit diagram of the balancer relay
1s given in fig. 3. If the contents of the tanks
served by indicator A are in the correct

ratio to those of the tanks served by indicator

B, the system will be in a state of balance,
and no current will flow in the moving coil

relay. If, however, the current through one
indicator is greater than that through the

other, due to unequal fuel content, a current

will flow through the moving coil in one

direction or the other, depending on which

tanks hold the greater amount of fuel. When
this current reaches a value of between 0-1
mA and 0-15 mA, 1t will cause the moving
coil to operate, and swing the positive
contact from the centre position to close on
one of the side contacts.

4. Closing of these contacts energizes one
or other of the slave relays. In each of thes
relays, one pair of contacts, shown as No. 1,
has a gap of 0-040 in., while the other pair,
No. 2, has a gap of 0025 in.  When th
coil 1s energized, No. 2 contacts close first,
and complete a hold-in circuit incorporating
R2. This causes an increase in the voltag
drop in RI1, and results in an additional
current of about 0-1 mA, known as the hold-
in current, through the moving coil.

5. No. 1 contacts in the relav then close
which connects the positive supply to the
relevant pump control circuit, to correct
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Fig. 3. Circuit diagram

the relative contents of the tanks.  The
hold-in current ensures that the contacts
of the moving coil relay are kept closed until
the indicator currents through the coil are
once more in balance, due to the fuel contents
of the tanks being again in the correct ratio.
If the hold-in current were not added to the
current through the moving coil, the relay
would cut out again as soon as the fuel pump
had caused the out-of-balance factor in the
coil to drop a little below the cut-in figure.
This would still leave a relatively large
out-of-balance current in the moving coil,
and as soon as this had increased a fraction,
the process would be repeated, causing the
system to hunt. With the hold-in current
method, however, only a very small out-of-
balance factor remains when the relay is
de-energized and the additional current in
the moving coil is cut out.

6. The resistors and capacitors which are
connected across the relay coils are in-
corporated to prevent arcing at the moving
coil relay contacts. .

INSTALLATION
7. Electrical connection to the relay is
made at a 6-pole Mk. 4 miniature plug on the
end face.  The relay should be mounted
vertically, with the plug at the bottom.
Details of a particular installation will be
found in the relevant Aircraft Handbook.

SERVICING
8. Since the complete unit is hermetically
sealed, no servicing of the balancer relayv is
possible. A functional test mayv be given to
ensure that the relay operates with an out-
of-balance current of between 0-1 mA and
0-15 mA.

(A.L.9, Mar. 55)
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