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AUTHORLZATION

X. This work wes authorized by bureau of Englaeering let.tcr,
reference (aj. The governing specificutions are listed as reference (b},
and other pertinent references ¢s (e) cnd (d).

Reference: (u) Buing. let. NOs44565 (3-24-W8) of 2 hspril 1936.
(bj Butng. Specifications Rk 13i 488B dated 9 Jan. 1934.
(¢) INg, Chicago, Conf.ltr. L4-3(9530) of 24 Mur. 1936.
(d) NRL Report No. R-1248 of 13 iurcn 1936.
OLJSCT OF TaoT

s

2. The object of the test was to determine whether the capacitors
complied wita the specificatione, reference (b), perticularly parsgraphs
4-1 to 4~4, with respect to accuracy of capucity, d.c. leuksge when dry,
d.c. flash test, end efficucy of the seuling method employed in protacting
the capecitors ageinst salt water immersion.

ABSTRACT OF TEST

3. The capacity and d.c. leaksge of the capeacitors were meusured
at ruted voltage when dry; the capeclitors were subjected to a momentsry d.c.
overvoltage; end the efficucy of the seel in protecting the capacitors against
salt water immersion was testad by mensurement of the d.c. lemkage after
immersion in salt water. One of the capacitors which passed the test was
cut open. £ capacitor of the construction showm on the right in Plate 1 of
reference {d) end which failed, was cut open to compere the construction
of its terminals which are externally similur in eppearsnce to those involved
in the present test.
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CONCLUSIONY

(a) These capecitors comply with the requirements of tae
specificutions except as to dimensions.

(b} These capacitors sre considered suiteble for Nevsnl use.

RECOMMIENDATION

(&) it is recommended tnet this particular type of Potter capecitor
be considered suitzble for Navel use.



DESCRLPTLION OF MATERiAL UNDER TEoT

4. Six foil paper capccitors manufuctured by the Potter Company
und submitted by tne Submerine Signal Company were tested. These capucitors
have & rated capucity of 1 mfd. There was no voltage rating on the lsbel.
They do not conform to any of the dimensions specified in reference (bj.
The size of the metal case is 1-3/4 x 1-5/8 x 4-3/8 inches. The terminals
are formed of rubber-insulzted braid covered ceble projecting from one end
of the metzl case through metal eyelets in insulating weshers.

METHOD OF TEST

5 The cepacity of the capacitors was measured with ¢ 60 cycle
microfuradmeter.

6. The d.c. leakage of the capacitors was measured by the use of a
microammeter &t & potential of 350 volts with & protective resistance in
series. (This potential wus stated by tne Burezu &s the rated d.c. working
voltage.)

T Each condenser was given & d.c. flosh test of 875 volts for i5
seconds between terminzls and between each terminsl and cuse.

8. The salt water immersion test to determine tne efficacy of tae
seal in protecting the capacitors against deterioration from ebsorption of
molsture consisted in soaking the units in & sslt water solutiom ct 50°C for
2 hours, transferring taem to & similar solution at 0°C for 2 hours and then
allowing them to remain in & third salt solution for 24 hours at room
temperature. The capacitors were then tnoroughly rinsed in fresh water,
wiped dry and allowed to dry for 1 hour after which the d.c. letkage was
again measured.

9. Two of the capacitors were heated graduclly in salt water from
room temperature to 60°C, rinsed end wiped dry, and cllowed to dry 3 hours
cfter which the d.c. leakage from terminal to terminsl wes again measured.

1n. One of the capecitors which had passed the tests was opened and
examined. Since the terminals of these cepacitors are similar in outward
appearance to those of tne capacitor show &t the right of Plate 1 of reference
(d), both specimens of which had failed, one of those capecitors was opened
for compurison of the terminal structure.

PROBABLE £RROR QF RA4SULTS

11. The measured cupucity is believed to be ccurate within 0.01
microfarad. The leakage current is belleved accurute to within 0.05 micro-
amperes. '

RESULTS OF TEST

1z2. The initiel numerals below refer to parsgrepans of the specification,
reference {bj.

3-1. The mcterial =nd workmanship appears to be excellent.
3-2. These cepacitors are ruggedly constructed.
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3-6.

3-7.

3-8.

3-10.

3-11.

3-12.

The cupacitors comply with this parugraph.

The containers are of sheet iron with & protective
coating, probably of tin. A black enemel outer coat
peals off readily when the coating is once broken.

Two of the capacitors showed u few bubbles issuing
&t one terminal in the 50°C salt water immersion test.

‘One of these, #5, which passed the salt water immersion

test was opened seversl days later snd at that time
there was no evidence of sslt water inside.

The flexible cable leads are not adapted to rigidly
support u bare wire. The individual strands are tinned.

The terminal material met the requirement of this
puragraph. '

See comment on parugraph 3-5.

The terminal bushings include a plate of laminated
resin material cemented to the inside of the top of
the container, and a pair of 11/16 inch washers on the
outside, each fastened with an eyelet criuped on tne
inside. The conducting strands of the terminul leads
substantially fill the hole of tane eyelet and were

sweuted in with solder, the rubber insulation amd braid

covering ending at the outside of the eyelet.

The terminals of the condenser of the construction
shown on the right of Plate 1 of ref. (d) and cut open
for compurison included an inner ana outer washer fastened
with an eyelet, but with the rubber insulazted briad
covered cable passing through the eyelet, the seal depending
on the wax inside the case.

These capacitors do not conform in size or shape with
dimensions given on sheets 9B, 10B or 1la of ref. (bj,

but are a distinetly different type as aescribed in paragraph
4 ubove.

These capacitors do not comply with thic paragraph; they
have & psper lsbel cemented to the cuse on which is stated
capecity rating, type nmumber, end name and address of
manufzcturer.

The two of these capacitors neated to 60°C gave no sign
of bulging ol the case nor of wax oozing out.

Each capuacitor unit consisted of 2 sheets of foil, separated
by 5 sheets of peper approximately 0.0005 inch thick, wound
into a tight roll. The foil is laild in such a manner that
the 2 sheets extend beyond the edges on oppocite sidec and
the projecting edges of successive leyers of esch sheet are
swewted together with solder. The roll is protected by
epproxizately 8 turns of 0.0005 inch puper.



3-13,3-14. These capacitors comply with these paragraphs.

3-15. These capzcitors heve 5 sheets of paper 0.0005 inch
thizk z& the dielectric.

3-16. Unly one of these capacitors was opened. it complied
substuntislly with the requirement of this persagraph.

3-17. In the one capucitor opened, there was no indication
of corrosion by the impregnating compound on cuse,
leads or foil.

4~1,4-2,4~3. 411 of these coadensers met the requirements as
to capacity, l=askage prior to immersion, and d.c. flash
test. Measured capacity und leakage are given in Teble 1.

4~L. One out of six capacitors tested failed to pass the salt
weter Immerslon test, there being & short circuit between
terminals und from each terminal to case. & deposit of
salt on one lead next the terminal connection appeared
alver severzl days, indicating evaporation of water from
within the case.

4-5. Tne accelerated life test was not made.

CONCLUSIONS

13. Theze capucitors comply with the requirements of the specificeations
cxcept 25 to dinensions.

14. These cepacitors are considered suitable for Naval use.
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TABLE NO. 1

HMetsurcd capacity, end D. C. Leakage of
Potter Cupacitorsz, ido. 8260.

D.C. Leakage, Microamperes

Between Terminals# Terminuls to Case - After Immersion
Sample Cepacity Before After Left Terminal Right Termiaal
No. _ HMicrofaruds Immersion Immersion to ecan to cun
1 1.005 0.94 0.06 0.05 0.06
2 1.000 0.10 Shorted Shorted ' Shorted
3 .998 0.16 0.17 .00 0.00
4 .983 0.14 0.18 0.03 0.93
.990 0.12 0.10 0.02 0.02
6 1.005 0.13 0.20 0.01 0.01

¥Specification limit before immersion, 0.8 microamps per mfd.
Specification limit after immersion, 2.0 microamps per mfd.



