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A STRAIN GAUGE BRIDGE

Summary : '

wi* This -strain gauge bridge was developed early in 1942 by the Radio
Branch at the request of the Aeronautical Engineering Department of the
National Research Council, It was neither intended as a prototype, nor
as a competitor in the commercial field,

With a .storage battery for filament and dry batteries for plate
voltage, it is compact cnough and sufficiently rugged ‘to permit of
operation in an aircraft in flight, Its usable gensitivity is roughly
six times that of the Baldwin Southwark Strain Gauge Bridge,. #SR-k,

‘and about fiftoen times that of a standard d-c galvanometor type bridgo,.

The rcading is dircet and lincer with strain,
General’

The specifications for the porformance of this.bridge woro tent-
atively outlinecd as follows:- - :

1, It should bc capablo of detecting strains of the order
of onc part in a mtllion, and have a linear scalc . b
direcet-reading indicator, ¥35y ’

24 It should be sufficicntly compaét 0 usc in aircraft
from storagc batterics or the aircraft's goncrator,

cs S B8 f It should bo shoek-proof to typical eircraft vibrations
.+ ¢ . 'whon operating at roquirod sensitivities,

Direet current bridge mothods were out of the question for the
sensitivity and ruggedness required, so an a-c bridgc wos designed .
which incorporates an oscillator-amplifior toc supply voltage to the
bridge proper, together with a tuned amplifier~dstcctor circuit vo
indicate unbalance, Tho output of tho tunod a-c amplificr is rectified
and fed to two O - 100 microammctcrs, the rcadings of which are
directly proportiongl .to the streins, :

§ G Rubbér-sﬁogk mountings arc'provided for the bridge cquipment and,
for the indicating metors, ({Se¢ Photographs, Figs., 3 and Le} In-thesc
photographs a rubber pad is visiblo under the mcter, but thel.ord mounting
framework has boen,detached_from_phe bridge itself,

Generator . - _ B ¥ ' e o e

A Colpitts oscillator circuit (Fig, 1) is used with a hi gh~Q, - tank
circuit consisting of a special 50 millihenry choke- tuned to 4200 c,DP.3,
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The third arm of ths bridge is made up of the rough ad justment potent~
iometer, R3, the smooth adjustment potentiometer, R;, and a fixed series
resistance, The feurth arm has a fixed 100~ohn resistance in geries.
with a l-ohm resistance, A 200-ohn rhoostat, Rg, is connected across
the l-ohm resistance in sories with the "Sensag Key", The output trang-

forner of the anplifier-detceetor is connectod across the bridge in the
usual ranner, . ' ' -

Operation:

The batteries are connceted and the sot turnod on to warn up a few
ninutes befors using,. . The scnsitivity control, Rg, is turned down for
the preliminary balancing., It will bo noted that there is no danger of
burning out the indicating mcters undor any circunstances since the output
stage of the amplifior quickly saturatocs befors tho dangor point is
recached, though it is lingar up to full scalo of the noteor, If the two
strain gauges have rosistanccs that do not differ by forc than.a fow ohms,
a rough balance nay be obtainod by adjustiont of R3., It nay also be
neccssary to adjust the step potentioncter Ri. Tho sensitivity of the
bridge is now incroased and tho fine balance achicved by simultancoug
adjustment of the fine potentiomnctor Ro, and or Ryi. This is in accordance
with the usual bridge balancing.tochnique, and with a little experience
the operator should bo able to perforn the sorics of succsssive approx-
imations nocessary to balanco the bridge casily and quickly,

The bridge should be balanced with the sensitivity control in the
position in which it will be used, boeause with the control in its prosont
pogition in the eircuit, thore is a slight roaction on tho bridge, This
night possibly be obviated by putting the control botweon the 6SJ7 and
the 6SF5. In faet, there ars soveral small points in tho design and

construction of this instrument which nisht well bo improvod in a future
modei,

The "sense" switch ig used to indicatoc whothor the gtrain is positive
or negative, Becausec a-¢ is used throughout, tho metor will glve a
positive deflection for oither strain, Howevor, aftecr a defloction hag
been obtainod, it ig only necessary to doepross the sonsoc switch to ag-
certain the pPolarity of the strain since tho rcading will incrcase for onoc
polarity and decrease Ffor the opposite, The nagnitude of this "sense
unbalance” is adjusted by the rheostat R, to suit tho oporator's taste
and convenience, sincc it will depend on tho sensitivity level in use,

element so that they oporatc in push-pull, it is found that full scale
deflection is obtained on this bridge for a gtrain of 2, ardbitrary units
under the same conditions that the Baldwin Southwark SR~/ strain indicator
requirces a strain of 145 units for full scale defloction, A calibrated

Using stondard 100-120 chn strain gaupges conncetod to a strained
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