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AUTHORIZATION

gz This problém wee zuthorized by Buresu letter, reference (a);
other references pertinent to this problem are listed as (b) and (c).

Reference: (a) Bu.BEng.let.S8/562(7-30-D1; of 7 August 1935.
(b) Requisition 194, Order N173s-2382 of 30 April 1935.
(c) INM, Phils., let.Li-3/194 of 19 September 1935.

OBJECT OF TEST

2. The object of this test was to determine the ability of the sub-
merine main battery ventilation ducts supplied by the Flectric Storage Bet-
tery Company under the order reference (b) to dissipate static electric
charges which might be genersted during the operation of & submerine battery
ventilztion systenm.

ABSTEACT OF TEST

3. The duct samples were tested, first, by connecting one end of
the duct to & high potenticl source simulating a source of static electri-
city, with the other end groundedy and measuring the current flowing, &nd,
second, by determining the electrical resistance of the duct with a Vheat-
stone bridge.



CONCLUSIONS

(a) The duct compositions under test have a sufficiently low electricel
recistance to dissipate static charges.

(b) Their electriczl resistence is, in fect, probably 1000-fold lower
than necessary.

RECOMLENDATIONS

() It is recommended thut thec "brittleness" and other pertinent physi-
cal properties of the duct material be tested before deciding on its suita-
bility for use in submerines.

(b) The effect of the use of such low resictence ducts on the ground de-
tector system should be consicered.
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DECCRIPTION OF MATERIAL UNDER TEST

Lo For the subject tests, two samples of submerine mein storege
battery ventiletion ducts were provided. These are molded hard rubber com-
position ducts 46 inches by 4 inches with 1//-inch walls. The two samples
differ in composition &nd appecrance. It weg the Buresu's intention thet
soft rubber connecting sleeves of high electricel conductivity were &lso to
be provided for test, but in enclosure (4) of reference (c) the contructor
staeted his inebility to obtein such material.

METHOD OF TEST

5. To simulete the generaticn of static electricity in the duct,
the high potentisl system disgrsmmed in Plate 1 was set up. Heucurements
of the voltzge showed thet the resistunce of the duct semples was far lower
then anticipated o that the 1000 volts used wes needlessly high. Eence,
the resistences of the ducte were next determined by use of & Whesatstone
bridge. To do thie, & band of tin foil wes secured eround each end of the
duct and used as the collector conductor to connect to the Wheutstone bridge.

DATZ RECORDED DURING TEST

6. The resistance of the two samples was found to be 1000 and 5000
ohms respectively.

PROBAELE ERRORS IN RESULTS

7 A principzl source of error in the measurement of the resistunce
of insulating materials is in meking electricel comnection from the mezsur-
ing instrument to the sample under test. It is considered that the method
used reduces this source of error to & minimum. The instrumentzl errors in
the precent test sre smzll in comparison with thut error.

BOULTE OF TEST

8. The electrical mezsurements thus show that the electricel resis-
tivity of the hard rubber composition from which these ductz were frzbricsted
is of the order of 10° ohms as compered with the 1015 ohns of ordinary herd
rubber. The new duct would therefore dissipate static electricity 1 3 times
ag fust as ordinary herd rutber. This is & 1000 times greater thun is con-
sidered absolutely necessary.

CONCLUSIONS

9. The duct compositions under test have & sufficiently low elec-
tricel resistance to dissipate stetic chsarges.

10. Their electrical resistance is, in fact, probably 1000-fold
lower than necessary.
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TEST SPECIMEN 7,

HIGH VOLTAGE CIRCUIT FOR TEST OF SUBMARINE
BATTERY VENTILATION DUCTS.
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