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AUTHORIZATION FOR TEST 

1. This problem was authorized by r eference (a), and other 
references pertinent to this problem are listed as references (b), (c), 
and (d). 

Reference: 

OBJECT OF TEST 

(a) Bu.Ships Ltr. 365-4 (355) of 10 September 1941. 
(b) Specification l 7S11C of 1 liay 1940. 
(c) Edwards and Co. Plan No. 6755. 
(d) NRL Test No. 208 of 7 October 19hl 

2. The object of this test was to determine conformance of 
the sample bell vnth the specification, reference (b), and its suit­
ability for Naval usee 

ABSTRACT OF TEST 

3. The sample bell was set up at this Laboratory in suit-
able test circuits where its performance was carefully observed for 
compliance with the specification. Ari inspection of the sample to 
determine compliance in the matter of materials, design, and workman­
ship, concluded the test. 
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CONCLUSIONS 

(a). The sample bell failed to comply with the r equirement of 
the specification in the f ollowing minor particulars: 

(1). Four cc of water leaked into the case around 
shaft (pc.16) under the splashproof test. 

(2). A brass engraved namepl ate is used in lieu of 
the usual copper-nickel alloy. 

(3). Brass washers (pc~ 7 3) and phosphor bronze lock­
nashers (pc.82) are in contact ·with the aluminum 
case (pc.l). 

(4) . The prot2ction coat of zinc chromate paint has 
been omitted on both the cas3 and cover. 

(5). The laminated core is not protected against 
corrosion. 



REC0M1i:ENDATIONS 

(a). It is recommended that the sample bell be approved subject 
to the correction of the deficiencies noted under "Conclusions" and 
the submission of a modified sample for a Check T,~ st. 

(b). It is further reccnJPended that three heavily vrebbed or 
filli t ed mounting lugs be pcus :_ded fo r the case in lieu of the four 
comparatively l ight ones nov-.r u :.:;ed. 
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DESCRIPTION OF MATERIAL UNDER TEST 

. 4. The sample bell, submitted by Edvvards and Company, Incorporated, 
Norwalk, Connecticut, as a Navy type B-4, is of the vibra tory type , 
employs contacts for interrupting the current, and is designed for 
operation at 115 volts, a.c., 60 cycles. 

5. The mechanism is hous2d in a cast al1J.Ininum alloy case, hav­
ing two (2) bosses, one tapp :.:d for a J/4 - inch (IPS) tGrminal tube, 
and four (l+) mounting lugs, drilled for 3/8 - inch mounting scre-:rrs. 

6. The cast aluminum alloy cover, on which the mechanism is 
mounted, is secured to the case by six (6) 1/4 - inch fillister 
headed steel machine screws, us ed as through bol1

..:. f:,, _t, 1/4 - inch 
rubber gasket, of square cross section, is recGs3•:.,,-:. i:1·i:,o the rim 
of the case to insure ~-.ratertightness, 

7. The gong is struck at the rate of approximately 60 strokes 
per second by means of a bell ham,'T1Cr, sccurGd to a shaft extending 
through the case cover. A packing gland is provided for the shaft 
to pnovent vra ter from entering the case. 

8, The acoustical analysis of the Sc;L':lple bell ~s given by 
photos tat, Pla te 1. Further details in the d2sign 2.nd constru~tion 
of the bell are shovm by photographs, Pla tss 2 and 3, and draynng 
refersnce (c). 
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IVISTHOD OF TEST 

(9). The sample bell, follou ing t ests to det ermine its el ectrica l 
and acoustical cha rJ.cteristics at r a t ed voltage and fr equency, ,·rere 
sub ,j2cted t o furthGr t 2sts in the f ollocving order: 

(a). Stroke fr equ8ncy 
(b) . Inclination 
( c). Endurance a nd t emp 2ra tur-3 riss 
(d). Sound pressure output foll or:ing 2ridur anc2 
(e ). Shock 
(f). Vibration 
(g). Dielsctric 
(h). I nsulation r esista nc e 
(i). Spla shproof 

(10). Tl10 t ests -:·0er e concluded with a car eful cX,\mina tion of t he 
sample to de t ermine complianc 2 •;cith the specifica tion , pertaining t o 
de sign, quality of vrorkmanship and mat erials, and a ny d0f 2cts r esulting 
from the t e sts. 
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RESlJLTS OF TEST 

(11). The test r esults obtained r,cre o.s follows: 

Requirements Test Va lues 

Voltags: 115 volts Tested at 115 volts, a .c., 60 cyclGs. 

Amperes: Not specified. 0 . 295 ampere. 

Watts : Shall not excGct 25 Tratts 11.2 ,ratts 

Sound pressure output: Shall be not 
l ess than 65 decibels at 18 feet in 
a soundproof room under the follov:­
ing conditions: 

(a) Before the endurance t ,0st 92 d . b . 

(b) FolloT;ing the endurance t8st 84 d. b. 

Stroke frequency: Shall be within 
40 to 60 strok3s per s econd., 

Inclination: Shall operate in any 
position 'Nhen supplic:d -;;ri th rated 
voltage I 7 volts and 5 cycles. 

Approximately 60 ve:r scJcond. 

Complic,d 

Endurance t est: Shall opcr o.t2 1500 Sntisfactory exc2pt f or the adjust­
cycl:::,s of 11 on2 minute on11 and 11 one mcnt of b,:::11 har,i; ,,.;:, r (pc.6) o:µ two 
minute off, 11 the first 750 cycles at occasions t o compensat8 f or 7Ie<'.lr. 
60° c. and the second o.t 0° c. ambient 
ternpsratures. 

T2np2rature rise : I\Ic1ximu.m t,2mp Gr a tur0 Conpli2d. 14.7° C. abovo 60° C. 
shall no t exc eed 115° C. during the ambient t •2cp;:;rature 
2ndurancc test. (55° c. rise a t 60° 
c. ambient t emperature.) 

Shock t est : Shall withstand 20 shocks No chang2 in 0psr ation or d·2r angeo­
of 250 foot pounds each as specified m2nt of part s du,3 to this t est • . 
in paragraph F-2g. 

-4-



R2quirements 

Vibration t est: Sha ll be mounted 
on a standard Nav-y- 3 foot pound 
vibr2tion machine and subj 2ct2d to 
six t e sts of JO minutss each at 
fr ,2qu81;ci:js of 100, 150, 200, 250, 
JOO, and 350 shocks per minut ,.::; . 

Di:::,l8ctric t0st: Shall ,:-i thstand 
twice the rated voltage plus 
1250 volts, 60 cycles, for one 
ri1inut2 be twe ,2n eL,ctric::,l circuits 
o.nd b2t-i,,2,:m <::o l ectrica l circuits o.nd 
ground. 

Complied 

Complied 

Insulati on r 2sisto,ncs : Shall be not Gn~a t er than 200 m,:ogohn1s by 1000 
l -3ss than S megohms a t not L,ss tl1a.n volt Jilegger. 
500 volts, d.c. 

Splashproof integrity: Shall be 
subject2d to a 1- inch strean of 
':ra t2r, und2r a pressure hs2d of 
35 fs et, played from a hos e at a 
distance of 5 feet, for 5 minutes , 
1Nithout thr,, cmtry of •/Tater into 
thG cas 2 . 

"FJeight: Shall not exce•2d 8 pounds. 

Nameplate: Shall be in accordance 
~•:i th N. D. Spec ification 42N2 . 

,:-L;;:),1kcd approximately 4 cc of 
-vrater at p3.cking gl and . 

Complicd. 7 pounds . 

-;~Sh?et brass with ongrav:3d l e tter­
ing. 

Dissimilar m2tals: Contact of dis- *Brass na:oeplate , (pc 38) brass 
similar m2tals, excep t ste·2l, v.ri th vrashcrs , (pc 7 3) and phospher bronze 
almninur:1 alloys shall be avoided l ockv:ashers (pc ~82) a r 2 in contact 
as much 3.S practicabL, in th0 asse:r::bly with a luninum. 
of p2rts. /11erc contac t car1not be 
avoided, an approved spar varnish or 
oth2r approved material shall be us ,2d 
betwecm the faying surfaces. 
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R2quirenents Test Values 

ProtGction against corrosion: All -:~Zinc chr:Jno.te paint omitt2d . 
2.luninun surfac ,.=s shall be protec t.::,d 
v,ith one cent of zinc chror,12. te pa int, 
or an appr oved anodic tr2a trn:mt, ov12r 
·:·hich finishing coats of approved 
gray paint shall be applied . 

Prot2ction of exterior surface s: Co2pli2d. 
Ext;_;:rior surfac2s of all equipr:1ont , 
c:xc ·2p t n2.:r..ep l2 t es , gongs, a nd 
strikGrs, shall bo finished vri th 
trco c oats of gny paint specifically 
approv::d by th8 bur ·eTu c oncerned. 

Clea r a nc es : Clsarc1nc Js b e t 1·,2cm ;J.ny Conplisd . 
t wo 2l e;c trica l circuits or b et ~,·e ·,:;n 
any cle;ctrical circuit and ground, 
r.rh2rs not s eparated by at l 2ast 1/16-
inch -Jf approv2d insulating mo. t2rial, 
shall b :c n e t L oss than 1/8-inch, unl2ss 
oth :on :ise appr oved. 

"'Tiring : All niring shall be in ::lccord- Cc:E:pli2d . 
anc2 ,,,i th the r equir ,:;nents cJf N. D. 
Spccificati -Jn 15Cl, unlGss cth2:n-,-ise 
appr ::w ed. 

Coil v:indings: May be c i th3r single Co,r1.plied . Singl e silk c ov .3 r ed 
or dcrnble silk or cotton c over ed :::nameled c oppGr -v,irG 
enar1eled copp ,2r •'fire. 

Prot2ctive cov:c,ring I'.)r coils: Shall Conp lic:::d . 
b i: nonhygroscopic, not glu 2d or 
ccraented t o the coils, but shall be 
ov,:or l apped and c crE<;;n t ed in ths lap. 

":,a t erproofing of co ils: All coils CoL1plbd . 
s112.ll b.) iEprogna t ed ,•Ti th an approvc~d 
synth2tic r 2s inous Iilaterial or Gther 
suit::c.bLi and 3.pproved waterproofing 
o.nd insul.'.l ting c o1;1pou.nd. 
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Magnetic circuits: Shall be of 
lamin:::.tcd punchings of tho bGst 
availabL, gr ade f or the purpos e 
and shall be protected agai nst 
corr0sion . 

T3st V:1lu0s 

-l~Laninated cor8 i s not pr o t ect2d 
against corrosion. 

TGr n ina l bl ock : Shall b ,.o of an Co1;1pli 2d 
appr ov.:!d mat eria l and type , and 
r eadil y ac c2ssibl2 . 

Tor mim.l lugs: Shall b2 in accor d- Conpliod 
ance '•"i th Bureau of Engi rwcrin13 
draYring 9-S- 1841- L, unless othc; r ,',ise 
specifi,;d by the bureau concern:.:,d . 

Suppl y l eJ.ds : Shall 2nt cr through Compli .od 
the c 0:i.sing at tacb::d t ,) the mow , t-
i ng bulkhoad and not thr ough any 
r emovable part. · 

Ter n i nal -Firing : 3ha.ll b e:: l .:;ad in 
t hr ough a boss drilli~d 2.nd t.:cpp2d 
f or a Navy stand2rd t cr rc:inal tub2 . 
Th2 case shall b a pr,widcd Tri th 
h:o bo s s 2s , sn2 l sc& t od at the t op 
o.nd tho ::! th,::; r '.l t tho bc,tt-::-L: ::if tho 
ca se:: , unl2s s othor'Iisc appr,::ivod by 
the, burc,m ccmcsr n:::d. 

Cor::.plL:d 

Snrinvs : All sprin;::.;s ,"Thi ch f or n, a Crx-::pli:.:,d 
p~rt ~f th::; el.3ctrica l circuit shall 
b ::, nf bsrylli wn copp -~r, phosphor 
br'.JDZC:, 0r th;2 i r approved cqui val::::nt . 

Contacts : All contac ts f or making 
and br :,2.king an ol cc trica l circuit 
shall bG of tungsten. 
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R8quirements 

Agreement with test pl ans: Blueprint 
plans of sufficiont detail to show all 
essential compon2nts of the equip1r.ent 
t o be t ested shall be furnished and 
shall check v,ri th the equipm,::mt . 

Test Values 

Complied 

➔i-Denot~s failure t o co:o.ply VJith the sp2cifications . 
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Conclus i ons 

(12) . Th2 sanple bc!ll failed to comply -vri th the r equirements of 
tho sp2c if ica tion in the f ollov,ing minor particulars: 

(1). Four cc of water l eaked into the cas(;; around 
shaft (pc.16) under the spILo.shproof t 3st. 

(2). A br:1ss ;=mgraved nameplate is used in lieu of 
the usual copper - nickel alloy . 

(3). Brass v,o. shers (pc.73) c.1,nd phosphor bronze l ock­
washers (pc . 82) ar e in contact vrith the aluminum 
case (pc.l). 

(4). The pr ot ecti on coat of zinc chrC!rn.ate paint has 
been omitted on both the c:J.ss and cover. 

(5). Th2 lan:inated core is not protected against 
corrosion . 
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