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JUTHORIZATION

1. This problemqwgs &éuthorized by Bure:u of Engineering letter,
reference (2). Other rdditiorsl references pertirent to the problem
sre 1isted s references (b) end (e). '

Reference: (&) BuBng., 1tr. lOs-32109 (12-28-%8) of 3 Jznuery 1935.
(b) Specificstions RE 134 272L.
(¢) Hygrede Sylvenia Corp. Instruction Book on
todel GO Eguipment.

03JECT OF TEET

2. The object of tkis tesi wus to determine whether or not the
nodified type CD-48432 capccitors complied with Par. 1-1 &nd 2-29 of the
specifications, reference (b), snd to deternine their suitebility for use
in the plate supply filter of Kodel GO cquipment ts Symbol C-2 of dirgrem
£-250, D=6, page 15 of refercnce {c). '

£BSTRACT OF TEST

3. -One of the difficulties encountered in production nodels of
the GO equipuent wes due to failure of the plate supply filter ccpucitors.
Severcl modified models of this capzcitor were submitted for test. They
were compered with one of the former type, tzken from & production
liodel GO equipment, for physical dimensions end the method of construction
of the terminale. This waes cccomplished by cutting into and exposing &
crocs sectlon of one termingl. The ccpacitors were pluced ir & chamber
vdepted for tempersturc und humidity control. Verious velues of voltige
were spplied zeross the termingls over long periods of time, ¢t the con-
clusion of which the voltege was increseed in an citempt to determine
the breckdown voltsge. Insuletion resistsnce messurements were made
before and after etch test. Tests were conducted with Hodel GO equiprent
using ¢ ccthode ray oscillograph to determine the pesk voltzge developed
tcrose the filter cupecitor.
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Conclusions

(2) The type CD-48432 capacitors meet the requirements of the speci-
rications, reference (b), and are considered suitable for use in the plate
supply filter of the Eodel GO equipment. '

{b) No change had been nade in the physical dimensions and the
electrical characteristics have been greatly improved.

(¢) A trensient causing a peak of 2900 volts is developed in the
plate supply filter of the Hodel GO equipment when keying on full power.

(d) The meximum peak voltage developed across the plate supply
filter of the ¥odel GO equipment is 3600 volts when operating on full.
power. This peak veltage occurs when closing the power switch.

(e) . Although the defects noted in this type of capacitor have

been corrected, it could be further improved by retaining the original
construction of the terminal but using a better grade of material.
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Recomzendations
.#-__-‘_—-_ﬂ-

(a) Since t.hese capacitors meet the requirements of the speclrlcations,
reference (b), it is recoamended thet they be considered suitable for use
in the-plate supply filter of Llodel GO equipment or other Naval aircraft
equipaent requiring similar capzcitors.

(b) It is recommended that in future equipment it be specified that
capacitora have ample rating to withstend the meximum pesk voltage devel-
oped in the circuits in which they are to be employed. - '

(¢) To further improve the capacitor, it is recommended that the

type of construction of the former terminal be retained, using a material
of greater mechanical strength and insulating properties.
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QM OF MATERIAL UNDER TEST

4. Six cepzcitors manufactured by the Cornell-Dubilier Corporaticn
of New York City were used in meking the test. They were of the type
CD-48432 and rated as .5 mfid. and 2500 volts d.c., one of these capacitors
naving been made for the Navy Depertment (Bureau of Engineering) under
contract No. 32109, in 1934. The other five are modified models to be
used as replacements for the former. The modification consists of a
type of terminal assembly intended to decrease the possibility of a
preakdown between the terminsl and the case.

WETHOD OF TEST

5. For identification purposes the modified capacitors were

. numbered from one to five. They were measured to determine their
compliance with the rating as stamped on the name plates. One of the
terninals of Ho. 5 was disassembled to determine the method of con-
struction. The physical dimensions were noted and compared with those
of the former model.

6. Insulation resistance measurements were teken with e
1000 volt megger before and after each series of tests.

7. A chamber which was adepted for temperature and humidity

control was used. A 100 watt lamp with & thermostat control adjusted

to 50°C maintained the desired temperature. For humidity control
two 125 watt immersion heaters were inserted in & large beaker of
water which also contained several wicks so arranged as to distribute
moisture uniformly ebout the chamber. 4 precision hygrometer was used
to record the humidity. A high wvoltage test rectifier with & range
of 450 - 50,000 volts was used to supply the potential for the tests.
This rectifier is equipped with an induction voltage regulator so that
any desired voltage within the range may be obtained.

8. The case of the capacitor as instelled in the Model GO
equipment is at & ground potential. For this reason one terminal of
each capacitor was connected to the case so that the potential when
applied would be effective from terminal to case as well as across the
terminals.

9. The capacitors were placed in the chamber, the temperature
and humidity brought to the desired values and & potential applied
to the terminals. A number of tests were conducted. Each test was
made at an increased voltege and over a period of sevéral days. A4t
the conclusion of these tests the voltage was gradually increased in
&n gttempt to determine the breakdown voltage. :

10. A cathode ray oscillograph was used to make photogrephic
records of the. transient voltage developed in the plate supply circuit
of the Model GO equipment.

11. The following instruments were used in conducting the tests:

(a) General Radio capacity bridea. twne ARN_A  Santcl M- 302
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) Evershed 1000 volt megger, Serial No. 140670. -

) Weston voltmeter, d.c., Model 45, Serial No. 40840.

) High voltage test rectifier.

) G. Lufft precision hygrometer.

) Standerd thermometer. -

) Model GO transmitter. ' :

) Genersl Radio Company electron oscillograph and sweep
c:.rcuit, type 68‘?—A, Serial No. 132. -

m’m REOO'?.DED DURING T£ST
12. The followmg data were recorded durmg the tests:

(a) Table of cepacity measurements.
(b) Table recording temperature, humidity, voltage and
insulation resistance. _
(¢) Diagrems showing the construction. of the old and
new type of terminal. ;
(d) Photograph of exposed terminal of modified cspecitor.
(e) Oscillograms of tramsient voltage of Model GO equip-
ment.

These tables and photographs form an é.ppmdix te this report.

DISCUSSION OF -PROBAELE ERRORS

13. The accuracy of the measuring equipment. used during the
test, according to the manufacturer’s gusrantee, is as followss

(a) Capacity bridge + 2%
(b) Megger . t+10%
(c) Voltmeter + 1/2 of 1%
(d) Rectifier + 2%
(e) Hygrometer + 10%

RESULTS OF TEST

14. 2An investigation of the old terminal revealed that the
reason for the failure of the old terminal was that the shoulder of
the inner insulating piller, which is located just below the can cover,
had cracked in several places. This was due to strain in tightening
the machine screw which secures both imner and outer pillars in place
end scts as & terminal of the cepacitor. The can of the capacitor is
at ground potential as used in the Model GO equipment. These cracks
resulted in a greatly reduced path from the terminal to ground and it
was between these points that the breakdown occurred. The capaclty
element In itself wes not injured. This was determined by removing
the can from ground snd applying a potentisl &across the terminsals.
In this condition the capacitor performed satisfactorily. The construc-
tion of the new terminal is such that there is less possibility of
failure such as occurred in the old one. However, the construction .
of the old.terminel is much superior if the materisl used is replaced
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with another of greater mechanicel strength and insulation properties.
me method of construction of the old and the modified terminals is
j1lustrated by the drawings on Plate 1 and the photograph, Plate 2, of

the eppendix.

15. The capacitors were &ll within 3 per cent of the nominal value
as shown in Teble 2. They were submitted to various potentials up to
end including 8500 volts for & totsl of 106 hours without failure, as
shown in Table 2. The potentlal was increased in an attempt to determine
the breekdown voltzge and et spproximately 9200 volts four of the
- eapacitors erced across the terminals; the fifth, capacitor No. 5, having
had the insulation pillar removed from one terminal, thereby increasing
the air gap, withstood a potential of 11,000 volts. There was no evi-
dence of injury to any of the capacitors on completion of the tests.

15. One of the capacitors was installed as & replacement in a
Model GO transmitter and after operstion for several hours on full
power showed no indication of failure.

17. #n snalysis of the photogrephic record of the cathode ray
oscillograph shown in Plate 3 gives the following results. In the key
up position the deflection produced by the plate voltege is 11/64"
which corresponds to 2500 volts. With the key down the totsl deflection
is 9/64" which corresponds to 2050 volts as measured by the voltmeter.
Thus deflection of 1/64" is equal to & potential of approximately 225
volts. When the key is either open or closed, = transient appears
which causes & peak deflection of 13/64" which indicates that the peak
value of these keying transients is 2950 volis. When the plate switch
is opened or closed a transient appears across the filter condenser
which produces a deflection of 16/64" or 3600 volts. From this analysis
it will be seen that the filter condenser must withstand transients
having a peek velue of 3600 volts.

18. The result of the test shows that the capacitors comply
with the specifications, reference (b), and are considered satisfactory
for use in the plate supply filter of the Model GO equipment.

CONCLUSIONS

19. The type CD-48432 capacitors meest the requirements of the
specifications, reference (b), and sre considered suitable for use
in the plate supply filter of the llodel GO equipment.

20. MNo change had been mazde in the physical dimensions end the
electrical cheracteristics have been greatly improved.

21. A transient causing a pesk of 2900 volts is developed in
the plate supply filter of the Model GO equipment when keying on full
bower. r :

22, The maximum peak voltage developed across the plate supply
filter of the Model GO equipment is 3600 volts when operating on full
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power. This peak voltage occurs when closing the power switch.

23. Although the defects noted in this type of capacitor have been
corrected, it could be further improved by retaining the original con-
struction of the terminal but using a better grade of material.



No.
No.
No.
No.
No.

TABLE 1

CAPACLITY MEASUREMENTS

Capacitor

N~ oW N

Rated

Capacity

.5 mfd.
«5 mfd.
.5 mfd.
.5 mfd.

.5 mfa.

TABLE 2

Measured
Capacity

-490 nfd.
485 mfd.
+490 mfd.
«490 mfd.

485 mfd.

TIME RECORD OF VOLTAGE TESTS

Insuletion Resistance
Begohms

Hours Volts  Temperature Humidity Before Test After Test
35 3000 50°C 85% 2000+ 2000+
63 5000 50°¢C 85% 2000+ 2000+
8 6750 50°¢C 85% 2000+ 2000+

5 Min. 8500 50°C 85% 2000+ 2000+
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