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1. Thi~ problCI?". VIE:..S t;U':.horized by Bure~,u of filFinecrin:::- letter, 
rcfc!'encc (a) • Othc!' t:eklitlo1:nl refe!'erice:> pertinent to the p;oble~ 
r,rc J.1 f tcd r. s referanccr (b) rnd ( c) • 

Reference: (a) BuEnc. 1 tr. HOs-32109 (1~-28-W8) of 3 Je.nu .. "?.ry 1935. 
(b) Speciflc!i tlorn:; RE 13A 1.72/... 
(c) HygrE..de SylvE..n.i& Corp. Inst.ruction Book on 

Uodel GO Equip~ent. 

03.JECT OF TEST 

2. The object of this t;o~t ~us to deterr.1lne whether or not the 
moc..ifieo type CD-48432 capt:..citors complied with P&r. 1-1 e.nd 2- 29 of the 
specifications, reference (b), ~nci to dcternine their suitf.bility fo:- uso 
in the ple.tc supply l'il tor of godel GO equipment !...E Symt-ol C--2 of dir,grc.;:: 
C-250, D-6, p:.;.ge 15 of reference (c). ' 

/.BSTH/iCT OF ?EST 

3. ·<ne of the difficultles encountered in production nodels of 
the GO oquiplcnt was due to .failure of the plate aupply filter ~pt:.citors. 
SevercJ. . modified nodels of this ~pl:citor were sutoitted i'or test. They 
\'!ere co~pE:reci nith one of the forme!:' type, tcken frol?l f. production 
~odel GO equipnent, for ptyr,ic~l dimensions ~d the net.hod of construction 
of the tcrninalE- . Th.is w&~ tccomplished by cutting lnto ~nd e>:posing ~ 
cro~~ section of one te:rmind. The Cl;.pt;.citors -;.ere pluced ir. t.. ch!.mber 
v.d~pted for tempe1·,, turc end humidity control. Vario1.:s vdues of voltl.ge 
were t..pplietl c.cro:;i;; the terrilm:.ls over long periods of time, ct the con­
clusion of .ibich the volu.ge v,i.s lr.creE.sed in &n c..tte:mpt to determine . 
the bre,:kdo\\n voltsge. Insuli.tior. .reflst.t,nce measurements vmre J?:ttle 
before end E-fter et.ch test. Testi; r.ere conducted \7ith llodel GO equipi::ent 
udng t. cr:.thode rr.y oscillocr~ph to determine the pccl: voltt.ge developed 
u~::.·or;~ the filter ct.pccitor. 
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ggnclusions 

(a) '.lbe type CD-48432 capacitors meet the ·requirements of the speci­
fications, reference (b), and are considered suitable for use in the plate· 
supply filter of the ~odel GO equipment • 

. (b ). No change had been na.de in the physical dimensions and the 
electrical characteristics have been grea.Uy improved. 

(c) A transient causing a peak of' 2900 volts ls developed in the 
plate supply filter of the Model GO equipment when keying on full power. 

(d) The maximum peak voltage developed across . the plate supply 
filter of _the Model GO equipment ls 36oo volts when operating on run. 
power. This peak VGltage occurs when closing the power switch. 

(e) . Although the defects noted in this type of capacitor have 
been corrected, 1 t could be .further improved by retaining the original 
construc~ion or the tel'2!1inal but using a better grade or material. 
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~coc-..;;ienda tions 

(a) Since these capacitors meet the r equirements of the specifie&tions, 
reference (b), it is reco.amemled th~ t they be considered sul table for use · 
ln the-piate sup~y filter of ~odel GO equipment or other Na.val aircr~ft 
equip:nent requiring s.L'llilar capacitors • 

. (b) It is ~ecor.unended that in future equipnent it be specified that 
capacitors have ample rating to withstend the maJU.J!lm peak voltage devel­
oped j,.n the circuits in which they are to be employed. 

(c) To further improve the capacitor, . it ·is reCO!!llllended that the 
type of construction of the former temlna.l be retained, using .a material. 
of great;er mechanical. strength nnd insulating properties. 
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pSJCRl PTJ.ON OF !,1ATERI.AL UNDER TEST - 4. Six cap~cltors ~anufectured by the· Cornell-Dubiller Corporation 
of New York Ci ty \1ere used in 1:1e.klng the test. They were of the type 
co-48432 end r ated ns . 5 mfd. and 2500 volts d. c. , one of these capacltors 
bSYing been made for the Navy Department (Bureliu of Engineering) under 
contract No. 32109, in 1934. The other !'ive are modified models to be 
used as repl a celllents for the former. '.lhe modi.ficatlon consists of a 
type of terminal assembly intended t o ·decrease the possibility of a 
breakdown between the ter?Dinal and the case. 

l{E'fflOD OF TF,ST 

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 
terminals of .No. 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 resi stance measurements were taken with a 
1000 volt megger before and after each series of tests. 

7 . A chamber which was adapted for temperature and haidity 
control was used. A 100 watt lamp with a thermostat control ad.Justed 
to 50°0 maintained the desired temperature. For humidity cont rol 
two 125 watt immersion heaters were inserted in a large bes.leer of 
water which also contained several wicks so arranged as to distribute 
moi sture uniformly about the chamber. A precision hygrometer was used 
to record the humidity. A high voltage test rectifier with a range 
of 450 - 50, 000 volts was used to supply the potenti al for the tests. 
Thl s rectifier is equipped wlth an inducti on voltage regulator so that 
any desired vol tage within the r ange may be obtained. 

8. The case of" the capaci tor as installed in the ilodel GO 
equipment i s at a ground potential. For this reason one terminal of 
each capaci tor was connect ed to the case so that the potential when 
e.pplj.ed would be etrective from terminal to case as well as across the 
terininals. 

9. 1be capacitors were placed in the chamber, the. temperature 
and humidity brought to the desired values and a potenti al applied 
to the terminals. A number of tests were conducted. Each test was 
made at an increased voltage and over a period of several days. At 
the conclusi on of these tests the voltage was gradually increased ln· 
an attempt t o .determine toe breakdown voltage. 

10. A cathode ray osclllogrhph was used to make photogr&.phic 
records of the . trunsie."lt voltage developed in the plate supply circuit 
of the Model GO equipment. 

ll. The following instru:nents· were used in conducting the tests: 

(a ) General Radi o capn~itv hri.rl~P., bmP ~t!.fL t, !: .... -~,.., Jt- . , 1"1-, .~- Ji,--. -
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(b) Evershed 1000 volt megger, Serial No. 140670. · 
(c) \'/eston voltmeter, d.c., J.todel 45, Serial No. 40640. 
(dj High vol t::?.ge test rectifier. 
(e) G. Lufft precision hygrometer. 
(f) Strui.d~d thermometer. · 
(g) J.Iodel GO transnitter. 
(h) General Radio Cocpany electron oscWograph and sweep 

circuit, type 687- A, Serial No. 132. · 

. DATA RECORDED DURING TB.ST 

12. The following data were ~ecorded during the tests: 

(a) 
(b) 

(c) 

(d) 
(e) 

Table of cape.city measurements. 
Table recording temperature, humidity, voltage and 

insulation resistance. 
Diagrems showing the construction. of the· old and · 

new type or termina1. 
Photogr&ph of expo'Bed terminal of modified cspecitor. 
Osclllograms of transient voltage of Model GO equip­

ment. 

'lhese tables and photographs form an appendix to this report. 

DISCUSSION OF,PROBABLE ERRORS 

13. 'l'he acouracy of the measuring equipment used during the 
test, according to the manufacturer 1 s guarantee, is as follows: 

(a) Capacity bridge 
(b) Jiegger 
(c) Voltmeter 
(d) Recti.£1er 
(e) Hygrometer 

RESULTS OF TFST 

14. An investigation 0£ the old terminal revealed that the 
reason for the failure of the old terminal WS.5 that -the shoulder of 
the inner insulating pillar, which ls located Just below the can cover, 
had cracked in several places. ·This was due to strain in tightening 
the machine screw which secures both· inner and outer pillars in ple.ce 
end a.cts e.s a terminal or the ce.pacitor. 'lhe can of the capacitor .is 
at _ground potent1n1 ·as used 1n the Model GO equipment. These cracks 
resulted in a greutly r~uced pa. th. £rom the tendn6:l . to ground and 1 t 
was between these polnts thE..t the breakdown occurred. The capnclty 
element ln it.self W6.5 not injured. This was determined by removing 
~e can from ground &nd a.pplying a potential 6:crosa the termillals • 
.ln this condition the capacitor perfo:rr.ied.s~tisfactoril.y. The construc­
tion of the new termincl ls. such that there .is less possibili ty of 
failure such aa occurred in the old one. However, the construction 
or the oldtermine.1 is much superior if the material used is replaced 



•ith another of greater_ meclu:.nlcal. strength and lnsula_tlon properties. 
nie .oethod of :onstruct.ion of the old &nd the modified terminals is 
illustrated by the draWings on Plate 1 end the photograph, Plate 2, of 
the e.ppendix. 

15. The capacitoro were all wlthln 3 per cent or the nominal value 
as sbown in Tt:::ble 2. They were submitted to varlous potentials up to 
end .including 8500 volts fore.. totu.1 of 106 hours without failure, e.s 
shown ln Table 2. The potential was increased in an attempt to deter::iine 
the breakdown voltege end et eppror..ir.::ately 9200 volts four of the 

· capacitors arced across the terminal.a; the fifth, capacitor No. 5, having 
bad the insulation pillar removed from one tenainal, thereby increasing 
the air gnp., withstood a potential of ll,.000 volts. There was no evi­
dence of injury to any of the CElp&ci tors on completion of the tests. 

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

17. An analysis of the photogr~phic record of the cathode ray 
osclilograph shown in Plate 3 gives the following results. In the key 
up position the deflection produced by the plate voltsge is ll/64" 
which corresponds to 2500 volts. - With the key down the total denection 
is 9/64" which corresponds to 2050 volts as measured by the voltmeter. 
'Illus denection of 1/64" is equal to a potential of approximately 225 
volts. When the key is either open or closed, e. transient appears 
which causes a peak deflection of 13/64" which indicates that the peak 
value of these keying transients is 2950 volts. 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 value of 3600 volts. 

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

COfJCLUSIONS 

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

20. No change had been made in the physical dlmensions and the 
electrical. characteristics h~ve been greetly improved. 

21. A tronsient causing a peak of 2900 volts is developed in 
the plate supply filter of the Model GO equipment when keying on full 
power. 

22. The maximum peak voltage developed across the plate supply 
filter of the Model GO equipment is 3600 volts when opernt fog 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 capae?itor have been 
c0rrected, it could be further improved by retaining the-ori ginal con­
struction of the tel"lllinal. but using a better grade of materi al.. 
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TABLE 1 

CAPAClTY b!EASU~TS 

Rated Measured 
Capacitor Ca.po.city Capacity 

No. l • 5 mfd. .490 tlf'd • 

No. 2 • 5 mfd. .485 m.fd • 

No. 3 • 5 mfd. .490 m.fd • 

No. 4 • 5 mfd. .490 ini'd. 

No. 5 • 5 mfd. .485 mfd • 

TABLE 2 

TIME RECORD OF ViOLTAGE TF.STS 

Insulation Resistance 
Megohms 

~ ~ Tem~rature Humidity Be.fore Test After Test 

35 3000 50°0 85%. 2000+ 2000t 

63 5000 so0 c 85% 2ooo+ 2000+ 

8 6750 50°c 85% 2ooo+ 2000+ 

5 Min. 8500 50°0 85% 200o+ 200o+ 
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