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AUTHORIZATION FOR TEST. 

1. This test was authorized by reference (a) and other additional 
references p:,rtinent to this problem are listed as references (b) and (c). 

Reference: (a) Bu.Eng. ltr. CV5/S65-(12-10-Ds) of 23 Dec . 1935. 
(b) NRL ltr. S65-4/15 of 14 Janua r y 1936. 
( c) Clark Cooper 1 tr. to Bu .Eng., via INM, Phi la . , 

Pa . , of 27 February 1936. 

OBJECT OF TSST . 

2. The object of this test was to determine ·whether the manufacturer 
had corrected defects in the design of the valve , as reported under reference 
( b), and its conformance with tho remainder of the specifications, outlined 
in paragraph 17 of this report. 

ABSTRACT OF TEST. 

3 . The modified solenoid operated valvo, submitted under reference 
(c), resulted from com,~ents undor NRL letter, roforonce (b). It was sot up 
at this Laboratory in an air lino, having a maximum pressur0 of 150 lbs. per 
square inch, and carefully observed while under test for compliance wit h the 
specifications, outlined in paragraph 17. Particular attention v,as given the 
operation of the valve under adverse conditions, such as lowering the solenoid 
voltage to 103.5 volts, at a frequency of 65 cycles, while applying an air 
pressure of 150 lbs . per square inch to the valve . 
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DESCRIPTION OF l·!.AT:RIAL UNDER 'EST . 

4. This valve and duplex air horn v1ere manufactured by the Clark 
Cooper Cor,:ipany, 153-159 Jefferson Street , Philadelphia, Pennsylvania, and are 
intended for use on the YORK'.ID1fl1-J (CVS) and ENTIRPRISE ( CV6) • 

5. The valve, type EC- 344, is designed for operation from a supply of 
115 volts, a . c., 60 cycles, at an air pr essure of 150 pounds per square inch. 

6. It is of the solenoid plunge r type, the plunger being made up of 
laminated shee t iron and enc l osed in a wate rtight cylinder of non-magnetic 
material, the upper part of which conta i n s an iron stati onary polo piece, 
slotted and equippGd with a shading, coil to reduce chattering. 

7 . Tho lower pe.rt of th,; plung·.:i r conta.ins & ronowc:blo pa.ct of semi -hard 
molded rubber composition, located in a cylindrical brass c&.sc. A -4°11 threadGd 
brass rod oxtcmds from this ass::,mbly throue;h tb0 uppe r part of the valve a nd is 
throa dod into tho l aminatod plunger. The upp:)l~ p1..;.rt of tho valv~ acts e:..s a 
guide for tho assembly conta inin6 tho composition pad and also housos a phos­
phorous br onze coil spring which forces tho pad against tts val vo soat . 

8. Surrounding the. v1at0rtight plunger cylinder is a sol anoid winding 
equippe d with 1-:;ad wires for com1Jcting to tho terminal block . 

9. Tho uni.t is cnclosod in a ca.st - iron w~:.tortight C1iS 3 , t h o lov,or 
half of whi ch contains c:. t e rminal box oquipp:)d wi t h a removable ca.st BE cover 
h8.ving r&isod l ottcring. 

10. Tho va lve housing is of t,m- pioco cons truction 2,nd i s threaded into 
the lower portion of th::; cast i ron cc,so , wh i ch forl!ls pc..o.rt of tho nagnctic 
circuit. A gask,:;;t is provid,..:;d at thi s po i nt to insur e ,,T,tortightncss. 

11 . To i nsur~: proper inst2,llu tion , t he pressure sic1o of tho valve is 
mo..rkod ''IN." 

12. Further d0tails in the construction i.1.nd design of tho valve 
o.r ,:, g i vcn by Pla to s 1 and 2 • 

M:S'IHOD OF TEST. 

13. First, t ho sumpl0 vc.lvo was connected t o thE:: duplex c.i r hor n , as 
s,1own on Plato 1, and t.:istcd for ondun:.nc-:l by op..;;rating it ono minute , 0v-::;ry 
alt e r nat e minute, for 48 hours at its r a ted V'oltage and air pressure. This 
test was made in a compa r tment hc..ving an ambient teinpernture of 40°C (104°F) 
a nd the tempera ture rise of the solenoid windi ng was obta i ned, using the 
resistCJ1ce method . 

14. Next, the Vc,lve was tested for op&ration when inclined 30° from the 
ve r tical plane in 2,ll directions.. During this t est, tho 2..!nbient temperatur e 
was 40°c ( 104°F) and the solGnoid was supplied i;.ri. th c::. pot,rntial of 103 . 5 volts, 
a t u fre quei1cy of 65 cycles . The. air pressura uppliod t o tho va lv0 ,vas 150 
pounds per squar e inch. In c.ddi t i on, tho sohnoid wo, s t0stod for op0ro.tion at 
l0fo over and under normal v oltage at norm~l frequ ency. 

15. Following this, tho ,rulvc vrc.J.s mounted on n. Bur:au of Zngincoring 
shock stand and given 20 blows of 250/pounds, uhilc t h..: solenoid was cn:;rgiz;;.d 

foot 
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and de - energized, to determine its shock integrity. The air pressure applied 
during this test was 150 lbs. per squc:1.re inch. 

16. The test was concluded with the usual tests for current consump-
tion, power factor, insul ation r esist&nce, dielectric strength and watertight 
integrity. 

RESULTS OF TEST. 

17. The data obtained during the tests follow: 

Requirements Test Val ues 

Voltage: 115 volts 

.Amperes: Not specified 

Frequency: 60 cycles 

Watts: Not specified 

Power Factor: Not l oss than 30:1. 

Endurance: Solenoid shall be op0ratcd 
at rated voltag0 and frequency, one 
minute, ovory alt0rnc.te ::iinuto, for 
48 hours, while valve is su:ppli0d with 
an air pressure of approximately 150 
lbs. per square inch. 

Shock Intogri ty: Valve shall vn. th­
stand 20 blows of 250 foot pounds , 
without dam.ago. 

Insulation resistanco: Shall bo not 
lGss than 5 megohms b0twcon any cur­
r ent carrying part &nd ground, when 
moasurod with lOCD volt moggor. 

Di 3l0ctric st rongth: Shall with stand 
1230 v . a. c., 60 cycles, for u period 
of on~ minute, appliod b0twoon all 
currsnt carrying parts and ground. 

T•'.Jmpo raturo riso of sol onoid winding: 
Shall not exceed 30°c at ambient tom­
poraturo of 40°c, whGn opcrat0d ono 
minute, ovory altornato minuto, for 
8 hours. 

115 volts • 

0 .4-38 amperes 

60 cycles 

26 .6 watts 

52.88:1. 

Valvo operatod satisfactory under con­
ditions sp.:icifiod . 
NOTE : Tho horn was not tested in viowof 
previous approval. 

Satisfactory, no norn blasts occurring 
when solenoid was do- energized. 

Ths minimum insulation rosistanc& by 
1000 volt moggc r was approximately 
100 megohms. 

Satisfactory, no broakdo\ftms occurring. 

Tho tomporutur~ rise was 18.5°c by tho 
resistance mothod. 

- 3 -



Requirement~ 

Inclination: Valve she_ll ope rate sa.t ­
isfa.ctorily when inclined 30 ° from the 
vertical plane in all directions, at 
r ated air pressure, ~Qth an applied 
voltage of 107~ over e.nd under normal . 

'Jatertight Integrity: Case shall not 
leak when submer ged in salt water to 
a depth of 3 feet for a period of 12 
hours. 

D. C. Resistance; Not specified. 

Protection of solen oid against absorp­
tion of ,:i.oisture: Impregnated ~~i 1h 
insul ating varnish and baked . 

Terminal block: To be of phenolic 
material , 0quippad with te rminal lugs. 

Pi tch of not0 of duplex hor11s: Not 
specified. 

Sound Output : Not specified. 

Audibility range in still air in the 
open: Not specified. 

Case material : Not specifi ed. 

Valve material: Not specified. 

Assembly screws and nuts : Steel, 
cadmium pla t ed . 

Gasket material: Not specified. 

TestJalues 

Valve operated satisfactorily under con­
diti ons specified. 
NOTE : The valve also operated satis ­
factorily when the solenoid voltage was 
lowered to 103.5 volts at a frequency 
of 65 cycles. 

Satisfactory, no leaks occurring. 

12.64 ohms at ambient temperature of 
40°c. 

Impregnated vii t h insulating varnish and 
be_ked. 

Phenol ic block equipped with lugs as 
specified. 

630 CPS, using Genere_l Radio Typo 513 - B 
Oscillator. 

Sound output of thd duplex horn, at an 
a ir prcssv r .3 of 105 lbs. pe r sq.in . at 
~nput of valve, was 103 decibels. 
M...,asuromont mad..:J in a sound- proof room, 
using a G.:mor a l Radio Noise Meter 
located 18 ft. from and on tho axis of 
tho horn. 

Approximately 2800 yards. 
NOTS: Computed from decibel output 
given . 

Cast i ron, finished in battleship gray. 

Cast brass , f inished in battleship gray. 

Steel hex head through bolts cadmium 
plated, used on solenoid housing and 
steel round head machine screws , c2.d­
mium plated, on terminal box cover. 

Flat gc.sk ct s , simil c:.r to "Vel umoid," 
used, except under terminal box cover 
where flat r ubber is provided. 
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