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AQ'.TI_iORIZATION 

lo This test wus authorized by reference (a) and other additional 
references pertinent to this problem are listed as references (b) to (k) in­
clusive., 

Reference: {a} Bu.Eng.ltro EN8/508(8-1J-Ds) of 21 August 1934. 
(b) Navy De~toSpecso SGS(65)-102 of 2 January 1935. 
(c) Contract NOs-37951 - Requisition Bureau 508 NIRA. 

Chas.J. Henschel & Co., Inco, Amesbury, Mass., Con­
tractor., 

OBJECT OF TEST 

(d) Chas.J. Henschel Dwg.20- 106, of 12" W.T. Vibrating Bell, 
60 cycles, 115 V. A.C. Bureau File No. CI.40-565-627 · 
Alt. o. 

(e) Chas.J. Henschel Drrg.20-104, of 8" W.T. Vibrating Bell, 
60 cycles, 115 V. A.C. Bureau File No. CL40-S65-626 
Alt. O. 

(f) Cbas.J. Henschel Dwg. 20-102, of 4" W.T. Vibrating Bell, 
60 cycles, 115 V. A.C. Bureau File No. CL40-S65-625 
Alt. O. . 

(g) Chas.J. Henschel Dwg.20-100 of W.T. Vibrating Buzzer, 
60 cycles, 11:5 v. A.C. 

(h} Chas.J. Henschel Dwg.20-107 of 12" tV.T. Vibrating Bell, 
115 V. D.c. 

(i) Chas.J. Henschel Dwg.20-105 of 8" W.T. Vibrating Bell, 
115 V. D.C. 

(j) Chas.J. Henschel Dwg.20-103 of 4" W.T. Vibrating Bell, · 
115 V. D.C. 

(k) Chas.J. Henschel Dwg.20-101 of W.T. Vibrating Buzzer, 
115 V. D.C. 

2., The object of this test was to determine how closely the material 
submitted complied \"Ti th the requir•ements of the specifications, reference (b), 
contract, reference (c) , and its suitability for the Naval Service. It was 
also desired that comparative tests be made between these bells and buzzers 
and representative samples of those noVJ used in the Naval Service. 

ABSTRACT OF TEST 

3. The bells and buzzers submitted, shovm by Plates 1 to 12 inclusive, 
were set up at this Laboratory and closely observed for their operating char­
acteristics while under test for conformance with the specifications, refer­
ence (b)o Each uni t was carefully examined to ascertain whether it was in 
strict accordance with the specifications i n the matter of materials, design, 
and workmanship. 
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CONCLUSIONS 

(a) In eeneral) the-se ri'2llio and buzzers, manufactu.red and submit.ted 
for test by Chas. ,J. Henschel nnd Conr;,any and ~over8d by t his report, rer,re­
sent an im9rov-ement in design., · Tl'Jey ;?Ossess a ereater sound out.put and nre 
M0re :rwp.ed than those now nsed :i.n the Naval Service. 

(b) The equir;ment~ if modified to correct t he defects covered under 
11r:orn1?:r-.JT8rt 0f thi.s re?ort., wm1ld be suitable for th8 Na val Service. 

(a) In view of the suhject material having satisfactorily complied 
viith the major requirements of the specifications, reference (b), it is recom­
mendeci that it be approved for the Nava.l Service, subject to correction of 
d.8fects noted under "COMMENTS" of thif: report. 



CONCLUSIONS 

(a) In general, t bese :o<>U:; and buzzers, mt.mifact u.red and submittr~d 
for test by Chas .. ,T. Henschel ;:,•-i d Cc-111::,any and coverAd by this report,. r ,"::_;re­
srmt an i !nprov-ement in desi fn., · Thay ;oss eP.s a ereater sonnd ,:mt-:'1-1t a.:, ,J r,rc 
r1('1~0. !""1'rFed thnn t hose n01.iv 1 .. _set:"1 5.n the t1aval Service. 

(h) The eqn.i~ment ,. if modified to correct the defects cover-ed mder 
1r[)Jt?;t-:.NTS" 0f thi.s ~A? Ort, ,ll_,01 1 1.d be stii.table for t h8 Naval Servi ce. 

(f't ) In view of the subject r.iaterial having satisfactorily complied 
v!i.th th0 major requirementB of the specliicaticns, reference (b), it i s recom­
mend~d that it be approved for t he Naval Service, subject to correction of 
o.Aff.•cts noted tmder 11COMMENTS11 of t hif: report. 
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~, .. t C0,j4
• • .J ,. P0 r:~e , ,-, ! ""~ 1 (! f"'h ,· -~ -~,!!Y :inti c -,) ·v• •t"' '" rJ by t:,.is re;~or--t. , r";'f"(~--

~--"~ .. ,.... .. , •"'"> "1t i.. ?1 f :, .. ~ .. 1 .. ,..-... ~·~ ·" ; j-- c·sr-0 Pa o -~ ,c ~~1-- ~~::- :,onrrl ~--},tt:'"t .... y.,,-l ... r e 
,,,, .. ; .. '1 t",.,:-,, t"' " .. , , ,,,; ! n ti,·,, . !'icvn't Sf' :-vi c"' . 

T,, ,, •~-:• : i :--· 'l r 9 ' •• -~,::,, · i i i <.:d to corrcc t U•p defects C C VP.'."'Cd , rh.-!er 
. n ,·r •·:'~ - .. :·~~ .. , --- .. :..: t"'C s1,it.Ah1.e fr,r t h,. Nnv~. 1 !"~ r v1ci?. 

((,) In vi uw "f •hr, ~ ,:1· ic-"t ·:.at ~rit-il ho.v1rw se. t~sroctr;r-11-; CO!'.' '.'l :ed 
: ,.,, T,_, ,., ~. :•<>•: · ::r,:;~r,..., t , ~,· t"~,-, : :-x-·c lficetic:n11, , rE>f ."};""'2'1Ce (b), · it ! ~ rt'co.:::­

•-".•i,..,cl t.•·t.t .:. t be un:1rovec :· , :· t:,P 1~hn:l So:ir.ri c f~, .f;nr-2ect to ccr-:-f0 cti"n :) f 
·-""'t~'! ~, ... ., ... ,cJ :.mrier "C<):~C1!."f:~:•1 .:, f ·thi~ re~rt. 



• 
! i re e~ "L~. !):-'".t..~~7 :, .. -t d v.,r_! ' ~i!='t"-litte,l ! l'1l~(l : , \";.)ntrt.1ct N0r'- ?~~l r~~ 

., .~. ~--~~~ t n r ·,►~ 1 1.~ i:.r ,! ;~1-ier, , ·., · :\·h ~·1.i..ll s~._.isf1.,::;t .. rily :n~:e l the --,r~ ~~ .. :.-t 
:: >i ~: 1 ~~ : , :1:.-:.. :-.. rd 'f:: ·."'· 1 : -✓,•~: ! '. ' 1 ! :~. 

- 12 ~r>rh VP•r ;et ' '1' ;.:,-. : 1 , ll~ v n"! t r. , ;·i.e. 
~ - ~ .inch V5.i •!"otin., .i'3.-,11, 115 volt•t, ;,. ' • 
, - ;. ·:'1ri• V'l•!':,ti•v !'t..'ll , ll5 volt: . , J.~ . 
1 - Lo\-: Pitch ?t j ..: ~c':· , llC: volts, n.c .. 
l 12 jnch Vi ~r~ •in? 3~11, 115 voltF, ;. ~. 
i - 2 inch v~11r ntin. ~11, 115 volts, ,:,.c. 
i 4 incl: Vi.:,r;.~ i n.-· :Y-• 11, 115 vol~c , ,-.• . • 
l - L-?,i Pi Leh •~1 -:·;:1•r, 115 volts, .A . C. 

- 12 in-:- 1~ f-;:-:;·ip :--•-otC' BC'll, 115 volt.3, n.r.. 
1 - 12 .:.nd~ Sin:.L"" ~t :·c\cr> Bell, 115 volt:·., A.r:. 

T!!C ::isg:1cti;; :::!re·:'~ c-c,-i:, i.st::; of a "G" !'l~1, :--~d ltacirio ted core ~':ld 
: ~ -· .,,. ,,.., • r,~ a~:~rit~~~~ '1!°' y-rrt• .... -~~:1:-.. ~ C!'"'')S ~ Se~ti0n. 

r..: 

F..,,i ch :-ole :,::.c .::e ~-,·~:-,er• s o. fo:r::. wounr. r ,t l containing a 11pric:iry" 
11 .,-. .. ,..,"'l, i'l:-:,, 11 l'1i n-i:.ni;. Th,, : .-·n :n·imnry windin£:5 :,r e connected in series end 
, _ ~ :.n series w.!. th the con +/4lctt; . Each seconda:--y windine is clo~ed, hnv­
r 1•x:1. !·::. -:.l l ends. Thi:- tcndci to r-~nnce t!'lc c..rc at the conttict.G snd im-

·:e ~L,;, pcv:o:- fnt"•or. 

1. ?he on::, in+..!:r-n:..l :a<ij:.::- t.rnont of tb~ =iech:m i sn is the stat1 0nnry 
.. , n tr c-t , ,101•.nted on a l ~,tiinntec, 0G.r:.el ite bc.se vhich iilso supports two line 
:- -~-~~1~. 7ho :oovablc ~or.t.:.ct i s mounted on a fl~t c-,:,ryllium cop,er s~ring 
:.rd . s lini:ed t o the on::~~ t:..u-c by n phcnolized c&nvE: s ins~tletor. Thiz in:,ul -
~ · :· ' .; ::;o slotted t:1o t tL.:. ~- vemcn t of the ar~a t ur13 o>:c-eede the t of tho con­
t:> ct s:'rl:1::;, allo,dn~ ti.c C"'1 t N .' ':.S to relllllin closed c::rin~ part of tr.e £..r;Ja-

l'.). On the bell~' , ~i:.-.. st . .i:d:o ..J f the h&.tuno.t· at· 1 is adjustable fro:i t.he 
~ .. Li'ic. . The b:·.)r.Zc ar:::c. ::.il·.-: :.;ht.ft ento rt; the 7:.tcrti •;ht eoo-e t hrough a 
µi...;1'.: i nc; ,:: .:.!,n..:, ~,1<.i sur,port:.., : :-.c. i-.~~:.na tecl cr::.z: tu.-,· . Tnc !;h.aft h:i,::; ::..mp:i.e benr­
:r ._: ... · c f:;cc, ~rc;ridoc by t. y ·..:k,.0 , Cf,S t as ;art of the co.::iponi tic-, cc s~ e0ver 
,, . _.:. •:1 t·:8 c:1tir-,:_, r;Jcch::::-1.:..;m ls c.s;:;~:::ibled. 

1 t. 7 he bu::::.er i:l'J(:!1:.r,i .;;.i i~ >IQ:1ticul t-:, t ,:'; t Jf t!le bell, qxcoµt 
_ ~ , i: 1:. l:.1.. _;_.., ,;:-'Ji'l •.:•:! '.l:· t.:.c c · ... :, !:. i.:-o ~t.riki.i,: ·, •,.:.. la:n.ln'.lted cor( . 

- . 

........ . . , ~~) .... -; :_; 

J:1 !..:1~ 
,.1 t. ~-: · :~ ::,: 1:1::..-:i;ilc hel l:;; : :'·.: .Jt.:;:ipt.tcl JUlinle0=: :>tee 1., 

· "-• .!· :--__:- :'· • .::! , :.~d. :£.vc, :.i s-; .;~:·•J hole in tho!.:- cent~r:,. 
_; , .:i; :·r.;;, .. : .. , ir;;: t:.u-nt:. a , t :,e!'f) :,,J a s~nrint3 I\ duft :1ito .. 1J f~1-.:. .1~c p.:'?ve ,lt :_; t...:., 

·_t .. tl n li-.::t.wccn :. ··.c ,_: ..,:,___; 
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t 

I!~:~ :...; :1·.1:h. 
n ) i :;,_, -+:· ~· 

. , 
,__ - .. .... 1 ••. ' ' \ 

-4, . . .. 1.. • 

J. -

.:'. ; >.:: t 
~ • ,r ) i =~ •, l • ~{ • I I 

· -- i_ :. ; :ln1J :J,1:·.zcrr~ r:- -::·:--,:~ .:lcv o 1.:r,1.:-j ;>:- i~ ...... :· it:, .. t j 

.. -:·--:~-: ~t ~!~ed in t~~c~ NP".T,:-1.l :;Pr<t~t~ ,:n , ! ' ....... ~ 

,. 

.... .. .. ... . ., .,. .. . ~ , 1 :~~11r in£: t:1.t?W , ... :i ~ :-1 -~C!")r t;:; r;n tnti'lC :;~j: ;:11 ,..1: 
L ~ •. ,•·; ~,:-~. Th'? ~e~::.t l t l.; ;-f t:-i.!..:i t e~~t. ·;-;e :·•• :,~::-.-

· ··:l·' '1>1;·N : :] " " ,· 1-~1: ; ·,!· S6:-i- l./L5 or L ~· Ap;-i.l 1735. :'1,· i ~ -

J -:,~· .:t:0 ' :·:· , : •• 1 tir, .-:.~.::~1f:...ct,.)ri' ~nd b.1 :ll!:'ectL:m o! t >-i"' d1t:· -.,:;11 
..... .::t 1= ... n{"~tl t ..; t .. L ~-;:J f\ ~c ~ .1 :· t.! r f or .fl1.r-t.ni:? r~ ,l a ·.:i.: l o;)r.1.ent . 

16. ;,,ft~:· e ~,,, ;:~n t ~n o ;.' ~ :IP c~0r.iparct.i v e suun.l t-3st1'. , t :1P- h ,,11 f> :, .... .; 

•· ..... . , :'lrt~~1od_ !. n u .... ,. ~-~-... .. & .!• ·:i t. _1r:\.· !.ng an r.\.r:1hle'1t t~:,:1?e1·nt~u~~:: _lf 6 1/,C 
• -.d f .) t ... P ~ ,J ,1·"~n~-:' h• ~ :"? r·· t: ~.: ~1.:ch o n~ ::Un1..t '. -.J , t::Vl!r~, .. ~l t r1 '!'•~~ ... ;, : "'i 

, .... . .... . !: .. .. · • :i:~t~ : ~ .. ·_•"'1!... ~ -, ~ :1 .... :"n !. !re y;~5 t~ .. ~1 ~ ... 17·("':· : '.l t'.'.) /./J0 r. r .. · \,J "~:: c ~· 
• '1 "_..,~ 1 , ... ,?C:"'n t r·d ....,n~ ·1~:--. u -:: -.\ ~ -e-:v<#,:·~ .. ult~~nu ~c ~1.n~..1 tci , f ,:,r ;:4 h'J,1r~·•• :.>:~~'\ .. ; 

I 
, 

. 

17. r;ext , t:'(~: -~ ' !': 

:0-1,:- :!.. i·, .... d 1')0 f-- · 
t '•:·: .•d f:,r o ,:ie:-:,t.i -Jn ,. t -iv•1:- nnd •; i,.c: r:•" ,., .... , '- ­

··· : ' .•-. .l rJr.nc in (: ll n_: :-ect.:inn:::. T•~e .~ .• r • 
.,,., c l .:," t~" t"d ,-, ,- .·.•.· :. -:-i · inde~ fr>:i"tH:>n1~:.r . 

1 ; 0 

#.ti 

''" 

l '• .. , 

lf1 

p,..., 11 "'Vi; "\;' t'- : .. • ' .. : : ·n ' t ~ y~~o t ,-- •~tnd f::,r current . C ,n.F.>l"''.' t i: .,., , 
rns i ~t .r-1nc-~ ...... --:j ... ~:~_\1,~.~t-r·L t .. z t ~enc-t:1. T~ ..... ~ :)Jr;e r- fsctv .:-!J ... J f t ~~l! i\ . t~. 

:")~::zvr-s we~ ~ ; -: .so :, ~~ ..... : q ~~d . 

..., r El -~~ ·1~~•-•:"' :.1 :­
.,) .. ••':'.li fA - p ,.... .. ,.-, (~ ) 

., 

").., .... . 
. . 

F i n ·. ' l;, 
w, ie s, ~-:-:i an i 
• " >!. .. ~ .. =-~~e ( :)) • 

•~~~: ~'•y "f t he ~~, • ~ 
. .. ... ~... ·, f s& l t .,;n : ,. , - t-- " t ;. .. 

-:: ··t ~_; l nsre t~te i L ~ h ~:V't-> "· t.r..i r. ·,(: o t. ,4n ,... t ·~ e 
rr,~ ..... --. .:'1 r,cc :: :'dr1 :-: "'~ . .. . ~ t~ ~~, .. :3~ · c·1f\ rir; -
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., ' 
....... ".;,..o 

·:!f•-;ct·~~"'!!;.• 1 ::; 

r·1/ th3r d.er.:~.r ~~:;t. 1_-~~ 
drr:.!:1i?1gc, rcferf:t:ccs 

-:,f !"h .. , zu;1j'3ct mat.,~ri :;l is ,:;" iVf':ln by the mon­
(d) to _(k) incl·.1si ve , nnd ?lutes l to l'.2 

15 o I nasnm~h as the bells and buzzers n-e!"e develcpcd prir.iarily t o 
:;>:•:, ' uc,'; rnore noise thnn tho~c at ~,resent used in the Naval Service, l t ':ms 
f~,..~ •:. ~ecesss.r9y to ccncbct ~ t8;:t~ co:np~ing them with representative samples 
of t:1ozc now used in t he Nnv:-i.l Service.. The rescil ts of this tes t we!'e sub­
:1:. ~t~-i to t~c Bureau undl)1· HRL letter S65-4/L5 of 12 April 1935. The• 12-
.; ;\

1
'

11 Bingle stroke bells proved t1.n antisf actory and by· direct ion of the Bm·eau 
t:1e? .-;ere ret:.irned to the menufacturer f or fur ther development . 

16. J..fter completion of the comparative s ound tests , the bells and 
b~:~?-'?!"'> we!•e ~1laced in a comp:i!'t!nent having an ambient te!!!perature '.)f 65°c 
:~nd tested f or end't't'ance b~-r opcr,:'l t i ng each one minute, ever y ulternnte min-
., ... ,, ,, ..,~ 2 1 h"l' lr"' ""1hn ...... ~:cn t +,., ~ ... ,,.,.,..a·h, .... e ,··as the"' ,,., .... c~0 d +o 40°c <>nd each A \...:: , •. •,_, • "-'• -• ' ..... .,_ ,:.{_; '-"'l~-~ ~ .. \,, lt.;..lJ.•~J,:_,_ \.I~ •~ .,. • .;..J. --"f• ,. ._• V <. , -• 

tcni_t ap:&.1.n operated onB 1:1inute , every alternate minute, for 24 hours. During 
t':.i_ s test the t e!E:;Je:-c:tci"e rise of e:-,ch ~iriding r:as obtained >.1si rie t ~e :-esis­
t.1-,:ice meti1odo 

17 o Next, eac:l unit wr,s t.:> :,ted for opcrs.t.ion at over and 
-::;~ ~·:bm inclbect. 30° fron t b.f! v<:?:-tic~l pJ one in all direct:i.ons. 
1.1n1 -'-s were also t1;?sted at 0ve-r nnd under frequency . 

unde~ vo 1. t­
T!:le A.G. 

180 F011r,wi_n,:: +r· s, t-i-.c 1:mi t.~ we:-e tested for curr ent cons1_1m~t1.on, . 
'nm1lntion r esis t an~e and dielectric s trength. The por:;e r f actors of t!le A.G. 
~ 110 a~d buzzers wer e also obtr.ined. 

190 Then nJ l unit~ we,:-e tested f or thei r a udibility r nnres i'f1 the 
··':"'"'l'I n.:i.~· v11-\i1.e :rn;--~li'}d rd t.'J t ·~ :-:i.r- rated volt aeQ~. 

20. Each u..11.i t ~,as t hen tested for sho~k :i.n tegr i t-,r ~' :?lacin~ i. t on 
;"I ::i, , .. ,.;i,1.1 .:,f Engineering shock st;;,~v:l P.nd subjecting it to th~ shoclcs re~11i r 0 d 
,,., :1..,.,. ~•'='ff!!'eT!c~ (b). 

2L NP.xt, ~~e vnitert-1 ':'.'ht inteer i ty of tbe he.l1 ~ an1l bm:ze:r-~ i,11.s de-
'- ,,-~·1,,C?d !:r.r s c1h.,.er-5ing each j n a ta1;.k 0 f salt vmt e:r to a de:,th of 3 f eet 
fo::-' a ;;erjod of 1 hour . 

22. Finally, ~ach sam~le was inspect ed t o asce~tain whether the 
mu teri.al s, design and workmtmship were in accordance Yii th the sp~ci fj r.a­
t i0n s, reference (b) . 
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V0J. t ap;e - 115 
F!'ec:uency - 60 cycles 
Amperes 
qesi~tance (By bridge, ambient 40°c) 

V!atts 
1211 not over 25 watts 

811 not over 20 watts 
411 no t over 15 na:tts 

Buzzer not over 15 watts 
Power Factor - 30% Min. 

l "II ,: 

115 
60 

0.173 
39.9 
0hms 

11. 6 

58.J 

Test ValueA 
115 volt - 60 cyclA A.G., 
- --~~l.13 and BilZ7,0.Y' 

8" 4" B,1:;;_s_~ 

115 115 115 
60 60 60 

0.075 0.138 O. l.l~ 
121.0 235.2 233.1 

ohms oh.rns ohms 

5.5 
*15.4 

*16.J. 
63 .. 7 97.0 96.3 

Fnduc"ance: One minute of oper ation 
every alternate minute for 24 hours 
at 65°c ambient and 24 hours at 40°c 
amh.:i.ento 

*See com- Sat- *See com- *See com-

Tempei~a ture rise: Not over 30°c r i se 
at a•:ibient of 40°c durin~ latter nart - . 
0f ,,mdurance tes t. 

Inclin~ti on: SatiBf actory operation 
·.:1hnn i nclined 30° frora verti cal in all 
di"ectjons at 10% .over voltage (126.5) 
n +. 65 cycles and 10% under vol tago 
(10305) at 55 cycles. 

Sho<'k inte grity : Satisfactory operation 
lmd8r shocks when mounted on shock 
ma chine as reG,u.ired by specifi cations, 
p3ro F-5c~ 

Audi~ility r a nge: Shall be heard in 
still air in the 09eno 

1211 150 yards (mi n) 
8" 100 yards (mi n) 
4" 50 yards (mi n) 

R11z7't?J' 30 yards (min) 

Insulation resistance: 
Before immersion - 5 
After ir:imersion - 1 

(By 1000 V. Megeer) 

megohms (min) 
mcGolm (min) 

fiatert5.•:-11t intl"gri t:v: Shall no t l eak 
when submerged in salt \'later to a de;;,th 
of 3 ft. for a per i od of 1 hour. 

ments 
Par. 26 

27.45°c 

Satis-
fac-

tory 

Satis­
f'ac­
tory 

400 yds. 

200 meg. 
lQQ II 

i sfac-
tory 

29.37°c 

Sa tis-
fnc-
bry 

Satis­
fac­
tory 

ments 
Par. 27 

2s.s2°c 

Satis-
fac-
tq:ry 

Satis­
fac­
tory 

430 yds . 
300 yds. 

ments · 
Par . 27 

30.0°c 

Sat5-s-
fac-
t m-y 

Satis­
fac­
tOr}' 

230 yds. 

200 meg. 200 meg. 100 
25 n 100 II 100 

meg. 
II 

Sa.tis- *Leaked Satis­
fac­
tory 

Satis­
fac­
tory 

fac- 30 cc 
tory 
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\"IStts 
J 11 ,1'' '.. '' Vt'!!' 20 V' i'i tt:; 
, ~ n° t over 15 ~atts 

:h~~"'r :ta~. ov~r 15 vrntts 
:'o. , !' t~c tor - JO% :.I i n . 
~·u-·"' <-e : On" ,irn1tt, :,f oy,~·.:1 ~1~,n 

.. , •-1 al tf>rrw.tf' :ninu tc f o:- 2!.. h:nrs 
ij •, ()·0c .:,~MPnt ~:id 24 h:-iu:·., r.t 4,)°C 
L ~ 1• ' ,...., t ~ 

T. 1'"'J?'t. 1:.~1rc z· ise: :iot owt·r :,o0 c r .:.G~ 

• • C :ynt ,...,f 40°c dnr l.nr lattPr :'~,..t 
-.r· ""' l·1 .... ' .-: ~" t"c;t . 

~:, • _'" + i ..,n: Sllti gf~ctor.:,· o:---r:·'.:. tion 
,"'"'n ·:1•l l!10d J0° fron v, ... -:.·t ~,·n1 ~n nll. 

i • ct · '"'n '-; :i t l')t over \fslt:.~" ' 176.5) 
, • t>5 ,.-,cli:s £.nd 10% 1mcier v')l t ne:o 
(lOJ.5) ot 'i5 cycles. 

Sn--.--tr intet ri t·,: Sl! t i :;f11ct •y~• /'):'er~i t:i '.)n 
,,., • •· ;;;t, ) ~lrn ffl~n mo1m ted ?n ~l10 c:k 
-.itn ... •,inc r'S rp-•1ir;d h:r n~ee;-i!9~ ~r:,ti "' '1~, 
!"'., ••• F-.. . 

i,•,-li'· :1 l ~ •; 

•·1 -lr 
'1 • " I ·,v 

~~n .. -:;e : Sht l L 
; n + ,...(> !')·-,on 
;a~1i~· f ~in) • 

8" 170 yu:~c (~in) 
' 0 p , ~·•.b ( C1 in ) I rt ,. 

g .. , ... ..,.. 30 yu:-J:; ( r:1ln) 

" 1il • · .m ?"e r. intance: 
:3.-.f.,;·e Lm:iersion - 5 r:i~r0i 'I1::1 

Aftr r 1~~crsinn - l ~(>c~ho 
~ By 1 nt)O V. 'J,.. _:r~ ,r-) 

in 

" , .. 1•• • • 1it i rit•·i:;-i ~,,: S},p, ll n..,t lPek 
\1'h"n :.ut-----r-rge<l in s,.l t r:t-1 t •·-r h a de,th 

!' 3 ft. for a :"e'!"iod of l h"'Jr . 

' 1 .c:; v r i ~- - r) ; ,· , . : : -

---- - -- -- · __ f\,.1-~ _:-; r:11 ~ ~ 1 . • ,.. .... ~ - • · - ---

l 1 :i 
60 

0.173 
39.9 
0h::.s 

11.6 

58.J 
*See C0 t:-

r:ientz 
Pw· . "f.. ,. -

&.. tis-
foe-

t nr:,• 

Satis­
f a c­
t ory 

4()() yd~. 

;;00 tl':! f 0 

100 " 

~,tfs­
fac­
tory 

ll '.i 

l~l . 0 
J~-:tS 

l' t:' .. ) 

6;, . 7 

115 
60 

0 .133 
235.2 

*15.4 

97.() 
Sat,- ~SeP. COt,1-

i.:;fsc-
t -,~r;;· . 

Si,tis-
fnc-
t -,~y 

wtis­
fac-

oE>nts 
p ._r • 27 

Sn tis-
fac-
t 0ry 

So tis ­
f nc­
t"r:,-, 

1.10 yds. 

200 ce~. 
25 " 

•.Laa.kad 
JO cc 

300 yds. 

200 oee. 
100 n 

Sa tis -. 
fa.c­
tory 

J 15 
60 

O.lL-' 
?3J.1 

0):.,.--:1~ 

:;:.1.✓, .If 
•Y-, .1 

*S.c-c cor.i-
JiH~nts 
? ~ ,. .... 27 

S.nt ; s-
f a.c-
t"" "'Y 

Stitis­
f11c­
t0 r-1 

230 p l t. . 

l()f) r.e~. 
10'1 " 

Sil t:!r:­
fac­
t ory 

-4-



Test Val ues 
115 v0lt - 60 cycle A. r. .. 

~~c: 1 <; e.nd Buzzer - - ----·-------· 
1 2" !:t'li~ :·r--r 6" 4R 

• • - • F - - - - • ~~- ,. ~ -. 
v. r·,. I ' -c;r", f'•,,, .l ,..., 

V 
.. . . "'· . r "' 

(,-n <"'.'t l'-1 • .:.., 

:·-·•,,- "10 t ••-- ial: Al•rninu -:i n 1 l 0;r r:~ 
,· · -~ '"'".'d e~11:. vr. l"nt . 

Snti~- S:1ti::>-
f l1'~t 0r7 f·,('t,...,t-: • 

ff II 

A J •~""-! nu:: ft} ' t "~ ~1'-'\ ft'il 

alloy alhy 

Coo!'• Co~:,. 
M M 

r, .... ,,.i _· ·•:n~~:--J:.t ~: Ca!1t belt !t:OU1l, Pressed Pressed 
:--N · . .,, i ;,r .::.~i~, br an::r~ , or su...inless Stainless Stuin1 >?8S 
nt .. .-.1 . Steel St"r>l 

--------· - - - --- ------ -

15 lb. 
l'i oz. 

9 lh. 
4 oz. 

Sntis-
IA Ct ::>ry 

" 

Al1.rnin'U!!l 
alloy 

Comp., 
M 

Pr essed 
Sto1.nl~:13 

StPel 

4 lb. 
5 oz. 

Test Values 
S~cifica ti~n Re~uir~ments 115 volt - D.G. 

S:: ti f"-

fnct0r;r 

ti 

Al~t"li num 
alloy 

C0::ip. 
!.J 

3 lb. 
8 oz. 

_ _ _ _ ____ !3,._ells and Buzzer __ _ 
__________ _____ 1 ........ 2 .... " _ __ _Jt'...____ . 4" l'htiWAr' 

115 
0.076 

111.0 
OMS 

• I 

13075 
4 n ., , t .... . ,,.r ;r) "?& t tr~ 

•' • ·" • 1 t r-• ~'"'['":' t n ""li__r~ ,1~r 7-. ... ?l 11~,1~~• s[l tis-
~ .. ','")n" ~ ---~.: ,....,,., + r:~rl '21. ~ ...... ·~r ·- ".'-.t fnct:'.l:ty 

) ""'\,.. # ·...., ~ .. 4.) ..,, t. .. 

··· ... t 4-." • .,.: :·.:...1~: !~o t ov ~:: : ... 
·.t :..· bi, n t , f 4J°C . <lur~:,:, 

Jo0 c rise 
~~.•t .. ~r ;'r\~t 

11.0°c 

I 'lC ~ 1 n ·· :. ~ '.) r1: Su t isf nc L :,r~r opcr·a ':. ion 
.. ,i ,,,., · -1~1 :.:1~,1 30° from ..,~rtir,, l in Sc,.~is-
:.:l .; : :-a c ti ::>ns i..t 10<;;; :iv~r v r ltl,PC f11ct'.".lry 
' 1 -t'_ - ) • 10,-, • •t ( l'-'} -, r) , • .) . "; ::in,l ,.,, U.'1001" VO L ·.:-,,:, l h ) 

l ~ ~ ' .._ _., 
0.080 
21.1. .o 

ahri r-

'1. ? 5 

S:tt i. ·:-
fr('t_T".'" ' 

So.tis­
fnc-t•)r y 

115 
0.022 

l75.0 
0hon 

~-50 

Sat i.s-
fr c t 0·-, 

Seti s­
f nct,.>ry 

115 
0.031, 
1.2;,.o 

oh'--,; 

1....00 

Snt!ei-
fnc• +/")!"".? 

Sn~ i s­
fact0:o::, 
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Test Values 
115 volt - 60 cycle A&Ge 

S;'f'cificnti.,::m Re1uirem~nt~ _ _ _____ .;;;B.;;.e.;;.:]~ and Buzz;er 
- - --··-··-··- . _____ l~" g,, 411 Bnzc;er..,_. 

Di.R 1.~ rat~~-~ f.t!'ength: 
B-?ff)- e t :nmc~sion - 1230 Vo A.oG ~ 

60 cyr::1.,-:,. 
Aft,, r imr:1.ers:i.0.r1 - 500 V. A.,Go 

60 cye'le~ 

GHS'3 mvt,?.~io.J_; 
A?~~"'~5.?1.~1:.!1 f3.1l0yo 

Cov,1r ma t.P-,:ial: Aluminum alloy or 
D._p7r -:wed equivalent .. 

Sa t is­
factory 

n 

AJnrni m.m 
alloy 

Comp .. 
M 

Satis­
f actory 

II 

Alum:!!'lum 
alloy 

Comp. 
M 

G0ne !!!ct terin l : 
;>ressert brass , 
steel. 

Cast bell metal , Pressed Pressed 

T,.,td Ymight s . 

bronze , or stainless Stainless Stainl ess 
Steel Steel. 

15 lb~ 
14 oz. 

9 lb .. 
4 oz. 

* Denotes non-compliance with specifications. 

Satis­
f actory 

Alu.111im.un 
alloy 

Comp. 
M 

Pressed 
Stainless 

Steel 

4 lb. 
5 oz. 

Test Values 
Sp~cification Re~uirements 115 volt - D.C. 

-------"B~e~l=l-"'---s _and ~uzzer 

V01 tar:;e - 115 
.Amperes 
Rf'sist.ance (By bridge at ambient of 

L,.0°C) 
~·ia t.t .. "' 

l ~11 not over 25 wat.ts 
8" not oirer 20 watts 
4" nnt OV'-'!r 15 \-vat t s 

B,.1 z. ?.13!' not over 15 watts 

Enrlaran~e: On'.? minut e of operation 
PVAry al ter n:-,_te minute for 2t hours 
M r.s0 c a'!'h:; '"'>'I t and 24 h 0 1i.rf At 
L.n°r. 11::i'!)ien t . 

12" 

115 
0.076 
111.0 

ohms 

8075 

Satis­
factory 

'l'':lt:i;:-,:,rnture rise: Wot ov-er 30°c rise 
at ~T!lbi ent of 40°c. during latter part 
of endurance t est. 19.0°c 

I nclinat.ion: Sa tisfactory operation 
when inclined 30° from vertical in 
al l directions at 10% over voltaee 
(126.5) and 10% under voltage (10,3. 5) 

Satis­
factory 

8" 4n 

115 
· 0,,080 

24.L.O 
ohms 

9.25 

Satis­
factory 

Satis­
factory 

115 
0.022 

475.0 
ohms 

2 . 50 

Satis­
factory 

Satis­
factory 

Satis­
f actory 

II 

Alu.l!lintnn 
alloy 

3 lb. 
8 oz. 

-----
Buzzer 

115 
0.03/~ 
422.0 

oh."1.S 

4.00 

Sat i;c;­
factory 

Satis­
factory 
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Test Values 
115 Volt - D.C. 

____ -·-···-- · -·-- B~l1 s r.nrl Ruzz.3r 
-·---- ------·--· __ •·--· - .. _____ ·-· _ _ 12". . . --~-~--- ____ . _ _ 4n H n?...,.~1" 

~~'>i:-k j nti::>[!"1 t.y: Sa:,i;;f&~i~,:n·:r O;:'P"'O­

t ~ /)11 " n'°'"!.:- s !,ncl<~ whPn !:'n·:n ~ ,.,_, ~n 
s ':0,.k ,. · ~1,;_n0 ns re~ui.red b? s :1cci­
f-i.~ations, paro F-5~., 

l.11<'lihi1 ·H,:y rnnze: Sh!?~.1 b'? hea:::-c:l fo 
s-1;.i 11 ai t" in the onen o 

12" 150 ynrds (min) 
8" 100 yards (min) 
I,." 50 " a!"di' h5n) 

B-:zz~r 30 yards (~in) 

T11c;u1:o.t ion resistance: 
B'?f0rP. ~;'llm,»•sion 5 m-:?gahms (r:rtn) 
/l f t9!' i:nraersion - 1 !11P.P,"nhm ( ,;iin} 

Sa+ . .is­
fac­
t.o-ry 

417 yds. 

200 ~ego 
10 " 

r11+,.,. .. t ;:h.t ; nf-~~ity: Sh:,J.l n0t leak 
wh~n s •1l~r.""!"[':"Cl ~ "!1 salt vmt.13!" to a 
de:--th of 3 f t ... f or a ::,c:::-iod 0f 1 houro 

*Leaked 
40 cc 

Dielect ric st:::-ength: 
Befo-:-e i.'!l'!'"'!"~ion - 12.30 V. f.. .. Go 

60 cyc1e 
Aft0~ imm0rsio~ - 500 Ve t ~r.v 

l:>O c:rcl~ 

Satis­
fa~to::-y 

n 

··--- - --··- - ----- · .. --- ·- · ···----- - -·-
*Denotes non-conformance ,:ith specifications. 

f-!a+- !;­
f f'l~-

400 :,ds. 

200 
15 

~-Lf>l'lk<:!d 
35 cc 

Satis-
fs ct ory 

n 

9 l b. 
4 O Zo 

200 
1()0 

Sa tis-
ft<ct::,:!"y 

Satis-
facto~:r 

" 
l, 1l:i. 
6 oz. 

-- -... ···--- ---

200 
1()0 

meg. 
" 

Sntis-
fACt-:>ry 

Satis-
f actor;, 

" 

' 1 h~ 
8 OZo 

Ncte: Co.se and gong me. t9rial s StLrne as those of a l te~na tin~ c1Jr!'P.n t b<) 11 s and 
buzze t·o 

.9..9i:fai5",NTS ON RESULTS OF TEST 

25. The .!,)0\'!0r consumed by the four-inch A. C. bel l and h 117.zer s 15 :,htly 
cv~eeded t r>P. a.11"'7ah1P. 1,;nttn~P... H0~"!C!Ver., i -+-. 5 ~ not considered ~!•nat f>no1ig h 
t," h0 obj P.c t5.0ne.h1i;> ., 

::,6,. TJnder the rec:.11ir ed endurance t.P.st.t th!? 12-i'l'lch A.G. bell f a iled 
after 12 ho1..1rs of O!)eration due to the sher.ring off of the bronze armat!.:re 
Rh1.1.f-t-, o Afte-r a steel shaft had been substit~.1te~, t he ~ll SfltisfFicbr-ily n~­
t>!"ll t 0 0 fer t 11~ re,:ni red L.8 bon-:-s. All similar bro!'l.7,e shaft~ sho~•ld he re­
r,1aced V!itb ~t~e:i. 

27. .Ali;h0•1~h t.h!> f n •1~-~11~h. A.c. 1,~,.1. anrl h•lZ?;P.r b0tr com:-l.£?t"r! the 
-"·:·.i,ri:d /8-h,..,n.r ennttran~e ter- t , th-:- "10ve1,1 ~ t un.~StPn c~n t::i~t 0.n Pach bec11!!!e 
]f'l'):,(',. It i.0 'JJelieved v~nt t b~ !:' defect could oo corre c ted by placing a 
i·mshp- aza: >1st t l-:e side of t,,~ f'l a t sr,rinP, nea:r-o!5t th0 c.rmnh'.!'e bef()r ':! :r-ive t 5n~. 
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S:,ecificatinn Requi~csents Tes t ValnPs 
115 Volt - D. C::. 

- --- - - - -- ----· '3Pllfi m,n R,,zz,.,.r. _ __ _ 
------- - - ·-- --- ------ - -- 1:2"_ -~" ---- -- 4" - R"""'"'"" 

fi~~~~ jnte~itv: Satinfa r.t?r"r O""P-a ­
t.; ()'1 "Ort'°':" - fi~l);J.:~ W"Pn ..,0 •_m ~:.-,i ;,Tl 

s"'loPk ~ ~.,i_ne as re!'ui.red 1,,_. s ,,eci-
flcations, par. F-5~e •• 

/u1dibtl"'t;y range: Sh~J.l ~ hen!"d jn 
s~ill air in the ooen. 

12• 150 pu-ds (min) 
s• 100 yards (min) 
.4 • 5" ~,a!"da (::iJ n) 

B.tz~M" 30 yards (:tin) 

I~sulation resistance: 
BE-forP. i.llllll"?~sion - 5 m~go~m~ (oin) 
After i~rsion - 1 ~e~ohm (~in) 

rn~a~tt:ht int ~~it;r: ShBll nnt l eftk 
•h"tl s•1h-:"'~"" ~ n sa1 t. wa t~!" t.o a 

Sa.+.is-
f'Ac-
to.,..., 

417 yds. 

200 !!!eg . 
10 n 

*Leaked 
de~th of 3 ft. for a ?O!"iod of 1 ho,H•. 40 cc 

Dielectric st..""engtlu 
Beto?"e ~rsion - 1230 V. A.t-;. &tis-

60 cycle r~~to!"Y 
Af'tPr immersion ... 5on v. t..r:.. 

60 e:rcle " 
T,,tsl weights 15 lb. 

I.. .,z. 

~ c, +- 1 !"'"-

frir.-
+. ,.,,..,_,,_r 

200 ::ieg . 
15 " 

*Leek~ 
35 ~c 

&tis-
fE:c t ory 

" 
9 lb. 
4 oz. 

s,-,+i~- ~t.i• -
fP~- fRC-

t o "!""-r t ,l'\l'V 

333 yds . 
250 7ds. 

200 ::ieg . 200 t:lCP,' . 
100 II l ()Q If 

&.ti:",- Sa.ti s-
f Pcto::--y f"et-:>ry 

Satis- Satl:;-
f acto!7 f'actor;r 

" " 
L l h . '3 l h. 
6 oz. 8 C'IZ• 

Note: Case and gong mnt~rials same as those of a l te'!'natin~ current h.nlls a nd 
buzzer. 

_COIDmlTS ON RESULTS OF TEST 

25. The !)Ol'ler consumed by the four-L"lch A. C. bel l and h117,zer s U :htly 
e v~eeded t},P. al10vra'hlP. -rntto."'P., l'fo-;;P.Ye!', i + ~ r not cons'id!",.~o ~•N1-f: Pnon~h 
t~ h.o obJP.ct!~neb1e. 

?6. Under t!'>e rec:uired e'1durance t P.s t , t hr? l:?-:J.11ch A.r.. bell foiled 
after l?. nours of o,eration duo to t he she&rinc of f of t.~P br onze ar~a t ure 
Rhaft. After a steel shnft },.ad ~en substi t ut e~, t he 1:-Pl l s~tisfAct~rily n~­
er11t->d fer t~.., re-:ui.red 48 hl'l1.1::-s. All swi l ar br o11?.e s haft s sho'.•ld he re­
I'J.aeett T'i t h !1t<?P1 • 

27. ;.1 +hn•10-h t hP f n,, ... _~ ..,r-~ A.C. 1""11 Ann h,,zzAr b,-,t1- con:-l t?tr- ti t~e 
... ,. ... J ~ r,:;d /.R-'""'ur enriura,,~e t P:->t, t !"'" ,,..,wl'-1 "' tun~st .... n cnntlli::t '"'" PRCli hP~R'!le 
l n; ~~. It l~ ~l!P.vcd t ha t th~ ~ d~f~ct could oo cor~ected by placine a 
rmsh~,.. .sz n::n~ t t~e s i de of t!:iP f' l at sr,r1."l~ nPa!'l".!3t t h0 o.rmr,t".1!"o mfor ~ rive t.5n 'J. 
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28~ When tested for vmt9rti sht integrity, the 8-incl: A. C$ bel1 :- 1 ?-
inr:½ ri11rl 8-inch DoCo bells, l~nked a t the packing el ands and all'J,1ed a:1:-,r ox­
i'TI.nt0ly 40 cc of ,,at ~r b e>1tc!"., This oc•::u:r-r~d afte!' tl:"!e endur-ancP. t.<:?~t. an<l 
•·;i th the :9acking e;land nuts r.cre1,ed in n.s far ns possible. TM s can prob­
ably be c orrected by subDtituting a thicker f elt packing. 

290 The Bureau's attention is invited to th!'! location of the tR:_:'~ed 
bos s on all of the samples s,1bmi. ttP.n.o The po~i.tion is such that it l!lay be 
dHfi.c11l t to nake connections o This is particularly tr.!e of the 12-1n~1, b<:!llSo 

3'1o The r!'!si~-t.er.ce vel•.w0 , as ?iven on furni~hed dra\l'lings, · cb ~0t 
c l1e.ck with the values obtained fre,1r.: the sa:nples tested. Hor:-f>,,0:-:-, t.he ve]•1<:? s 
furnished in the manufacturer ' s meoorandum are approximately cor recto 

3L, The present ::iefr0d of ad,i us t i ng the stroke of the bar:mer ,":~rJ ~ s 
uni>ntisfactory o Adjustment ~•,ocld l-ie fac.ili tated if t•1e hfl"':1'":' P.!' ~ :-r" 7'~r0 ::-r..-.­
vided wi th two flat surface~ at shaft end to fit a standard enc '7l!'enc~o 

320 The S;->ecificntfons re~ili.re that the bell eon6 be replacea l-)l ~ in 
..-.nly ..-.ne ,os ition o To meet this r e-:uirenent, a do!!'e l pin sh.mud b!? 7:-ovided 
in the gone bracke t and a suitable hole provided in t he p,on~. 

330 The terminal basP-s on all sam:9les submitted are m&de of J e...,5.n nted 
Ba::Cel i te instead of molded Ba}:eJ.i tc> as specified on t he man~fact1.t!'er' s d;-::mi n.:::c o 

3lo No tests could be made at minus 30°C, a s re~uired by the s2eci-
fj_~a t"ions, a s suitable t.P..s+, er:ui.pr::ent is not yet ava ilableo 

350 Tne 100-holl' salt s9ray test has not been co~plet~d& Upon com-
:--l0tion. the Bu:,:eau will be info:.•r:1ed of the r e::ul t s . 

% o Thj_ s re;_Jort does not cover tests on the single stroke bells 
\"lhich were ~e tu-rned to the !!lanufac-t".:-er for modific:i.t.i.on. Ir.m,,,,U.,J.t.P.ly ·::::"n 
.,.c,,.·,-n --.r ,_1:s bc:lls, th.ey wil l he tested and a su::i:,lementa:::-y r e,ort will be 
f or,n.trrlP.d to t~,.., Bureauo 

COHGLiJSIONS 

37 o In ~enero.1, the~~ hr.:oJ.1.!5 and buzzers, manu.factm:-Pd and 0U:"1l"11 t .t 'lrl 
~-~- t~st f'y Cho.so Jo Hens~l1e1. nnd C0~-?any and covered b:;r this r~p.or t,~ ~p!}~O­

, . ..,,,+ ;:;n ~-mp:--ovement in deuifn. Ti.1<>y ::-,:,sse~s a ErAat9r sound rm+.;--,~t c.n" ,;ric> 
,,,,..,.,..,,. r ufgecl than those now uned in the Na-val Service . 

3P.o The eq_11.ipment, if m0dified t o correct the defects cove:::-ed 1mder 
"C0':1' ,:BN'!'S" of trii s report• vtonJ.-1 hP. suitable f or the NRval Service. 
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