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AUTHORIZATION F'OR 'I'l!:ST 

l. This test 'ifoS auLhori;;ed by reference (a) and another x-eference 
pertinfmt t o this problem is listed ar; reference (b) . 

Reference: (a) Bu.Eng.l tr.S65-4/L5 ( 5-22- Ds) of 25 May l7J6 . 
(b) Specificatinns ~GS(65) - 10Ja. 

OBJECT OF TEST 

2 . The object of this test l':t::.s to de t ermine hov1 closely the buz-
zers comrilied with the specifications , reference (b) , ond U1c>.ir s ui t ci.bili ty 
for the Nava l service. 

AB0'I'RACT OF. TEST 

3 . The subject buzzers, shown by Plat es l to 6 inclusi ve, v;ere set 
up in standard test c i rcuits and curefully checked for cor.ipli[mce wi t h the 
specifications, refer ence (b) . The usual inspection of the buzzers rel~­
tlve to materials, design and workmfillship concluded the tes t. 
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(a) The u.c. buz;,er complied wlth the ,oa,jor requirements of the speci­
fications and,if provided with a c1we cover ;.md projector cuut in one piece 
to i":lsure vmtertightnes~ and vii th minor changes, sr1ould prov!;! sr,tisfac.:tory 
for use in the Naval service. 

{b) The d.c. buzzers are unsuita ble for lfa·.ral use us they failed to 
wi thst&nd the e:1durance test, the maj or requirement. In addi Uon, these 
buzzers possess sever::tl features of poor de.:;ign, namely (1) pOO!' cont:1ct;, 
and contact moun:ines, (2) condensers which leak at GJnbient tern1)erature of 
70°c, (3) unsatisfactor;j teroinal strips, (4) cast iron C<.i. ~e:5 . The com-­
ments of puragra9h 25 cilso apply. 
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fl.EC0.1\aiEi:.01:.TIONS 

(a) In view of the h.c. bu1,zer (:OJU:Jlyi:ng ,;ltil the ma jor requir-ements of 
the specifications ond ~fits excellP,nt performance while under test for en­
durance, it is recommended that it be a pproved for Naval use, provided thQ.t 
the manufacturer mr1.kes the buzzer with :i projector and case cover c1ist in one 
pi ece and secures t he chassis and diaphragm from the in~ide with mac hint, 
;;crews tapped lnto but not penetrating the cnse cover. A proposed ~ounting 
is shown by sketch, Plate 7. The defects given under paragraph 25 must ,;_lso 
be correct ed. 

(b) It is further i.~ecommencied that the Bureau consider requiring c:i cast 
alwninUlll alloy ce.::;e and cia.se cover for buzzers of the subject types, using 
t hreaded steel in::;erts where neces~ar-.;1. 

(c) In the event thnt the Bureau up9roves t he ;;.. c. buzzer , it i:-;; sug­
ges ted that a sa:nple, er:ibodying all modifications, be sen t to this Labora­
tory for inspecti~n. 

(d) It is also recoau:1ended th£<t neither of the d.~. buzzers be approved 
f or the lfovul ser'lice in vi,'.:)'11 of their failure to comply ,:i th the specifica­
tions. 
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DESCtU?'!'lON OF MATERILL UNDER 'IEST 

4. The a.c . , 60 cycle, 115 
of the contactle;:;s vior::.to::-y type. 
shaped iron lalllinatlon::;, uupported 
the chassis is e1 terminal block of 

volt buzzc~r, shom1 by Plate~ l und 2, is 
The s.:.t.gne ~ic circuit l ;:; rrmde up of "U" 

by an alur:linwn alloy chass:s. Attached to 
phenolic material. 

5. Located on each pole piece is a forru wound coil, the coils being 
connected in series. 

6. The fh t steel armature secured to the &lm:iinum 
vided with a steel button which strikes a steel diaphragm. 
is energized, it produces a note of 120 CPS. 

chassis is pro­
V1hen the buzzer 

7. The entire assc:nbly is mounted on the base of t he brass horn pro-
jector, part of the chnscis serving 3S a. clamping ring for the diaphragm a~,i 
diaphragm gasket. 

8. The projector· bt:se is provided. w:i th a flat rubber geske t snd ccn-
tair.s four (4) 1/811 drr:.in !:ol(~s. It. is ~;ecured to a caot BE ca:::e wl t.1~ six 
(6) ro~md head bros~; JM:i.chine screr:.s , provided with nuts and v:,,shor::; <Ct'.ld twee. 
GS th.rough bol tt.;. 

9. The case is provided nith t1·10 (2) mounting lugs and tvw (2) tapped 
bosse:-, for 3/4" termirwl tubes. 

10. The d.c. type bu3z.er::.;, shovm by Plates 3, 4, 5 and 6, are designed 
for 115 volt b, d.c. operation, containing contact::; fo::- interrnpt.ing the cur-
1'ent cr.d having condencers of 0.2 MFD connect~~cJ ~cro~.is the contact:;. Buzzer, 
d::ovm by Plnt.es 3 and l, hus n heavy corrugcted diaphragm, while buzzer, Plutes 
5 6.nd 6, has a thinner flut st.eel d.i&phrnem. 

11. The chas~:i.~" r.md the magne t.le circuit ore tdmilar to that of the 
u.c. type, but the a::-m&ture is mounted on t.:o flat steel springs. 

12 . Two adjustments ere provided: cue, a screv; t hreaded into .: split. 
sle.Gve f;ec1.;red to the cent er of the d i ::.phrc.gm, ,;hich is struck by the &rrna­
tur•e ·r.hen it vicrr.tes; the other, a sc;rev; y;hich adjusts the contacts. Both 
;,djunt:nents are accessible frota the outside of tr.e case. 

13. The ca~ t iron c~se~l fnrnished with the d . C'. buz!4ers v.re of a 
different style th~.11 the a.c. buz. ze::- case. They hc..ve t,;o mountine lug~,, one 
bo~;s, tt: ?ped for 3//,1! t.0r1:1innl tube, E,nd t>i:>: tl;pped holes for t,ecuring the 
i,WOj ector base \'ii th round heEid ma ch: ne screws. 

ll. All three cE,ses arc f":.nifihed i n black on the insifa ond grn;;t on 
the outside . 

Mf:'U:iOD. OF TE:S'I' 

15 . Euch sample bu::-zer v;v.::, firs t t eGted for po,;er consumption, powe r 
fr.cc t or- where iipplicablEJ, sound output in decibels t;nd frt::quency of not e at 
rate,o voltage. 



16. It was neces:;nr-.1 to adjust tbe ci.c. buzzers nnd connect their 
respective condensers &cross the contacts in:-;tead of acrosc t:-.e •:findings c.s 
receivecl. 

17. Each buzzer v:e.;.; then pl:o.ced in r. teinpera turc con trolled compurt-
men t and tested for endurance by opera Ung it one m:.nute, every altern:;:.tc min­
ute, for 700 c.7cles at £imbient tG:Y:per"'b1re of ?0°C &nd 700 cych:s at o0 c. 
During this test, the temperature risen of the windings ·.-,ere measured bj' the 
resistance method. Due to the unsati:;factory operation of the d.c. buzzers 
during the endurance test, no further tests were conducted. 

18. The a. c. buzzer v;cs then tested for operation r;:hen inclined 45° 
froi!l the vert5 .. cal in all planes and energized ct 10% o-.rer and 20% under nor­
mal voltage. 

l'). Follovi'ing this, the buzzer was pl!J.ced on a Bureau of Engineer-
ing shock stand ~nd tested for shock integrity in accordance nith the npeci­
ficntions, par. F-2g(J), of reference (b). 

20. The ins':.tlut.ion resi~tance was next deter·iained 'l,i th the use of 
a 1,000 volt megger and the buzze:- wes eiven c dielectric strE::ngth test of 
1500 volts n.c., 60 cycles, applied for one !!l~nute beh'iecn the ;vindingf, nnd 
ground. 

21. Its watertight in tegr l ty was ascertclined by plncing it in n 
tank of V!~.ter to "' <lepth of three feet for u. pedod cf b.-elve hours. 

22. Upon completion of these tests, the buzzers were carefully ex-
amined in regard to qunli ty of worlr .. Icc.nshlp and sui ta.bili tJ of ma.terill.ls. 

23. 
follow: 

Test results on the a..c. buzzer, shovm by Plc:tes 1 and 2, 

Voltage: 115 volts 
Current: Altern:,ting 
Frequency: 60 C/cles 
v:atts: Not over 15 w.:itts 
Pcwer Factor: Not less thon 30%. 
Amperes: Not specified 
Tempern ture Rise: Not over .30°c e.t &m'bievt 

of 70°c by resistance method. 
Solmd-0-utput: Shnll be not less than 75 

dedbels, under condj tions };pecified in 
par. E-5. 

ll5 volts 
Alterm,tlng 
60 cycles 
12./4 Wf.tto 
57.67% 
0.187 uroperes 
26.6~0 c rise by rcsi~­

tHnce :Jethod 
75 decibels mea.:mred 18 
ft.from the buzzi:~r and on 
the axis thereof, in c.J 

soundproof room, using 
Generul Rudio noise :noter, 
Type 559-A, hnving & ref­
erence level of 0.4 - 0.5 
m.illihcrs. 
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Pitch of Note; 60 to 500 CPS. 

lnclim,tion: Shull oper &.te satis­
fnctorily in any plar-e 45° from 
ve!'tical a.t 10% over or 10% under 
ncr-mt,l voltage. 

Volt~ge and frequency varlations, 
speci fied i.mder pa.r. F- 2h(2). 

Bn<lur&nce: Shall operate 700 cycles 
of one minut e on,· every alternate 
minute, at £Jn ambient temperc.ture 
of 70°c and 700 cycles at o0 c . 

S!"'.ock integrity: Sh(.11 withstand 20 
blov;s of 250 foot pounds eech under 
conditi0ns specified under par . 
F-2g(3). 

Viatertight integrity: No leaks shall 
occur ,:hen irrur,ersed in & tank o.f 
m.;.ter to a dept h of 3 feet for a 
period of 12 hours. 

Dielectric Strength: &hall withsttind 
1500 V. A.C., 60 cycles, applied 
betiueen any electricu.l point and 
ground for a period of l minute, 
and 500 V. &.c. 60 cycles following 
the immersion test. 

1;:.c CPS c::.t 60 c:..-cJ.e in~ut. 

Buizer opc1·r. ted Sf.. tisf«ct-oril:,- unde:­
condi Lions specifieio. 

*Buzzer operated satisf hctorily under 
conditions specified, except thet 
it would not produce a note at i:. 

potenti.s.l lo·,:er then 110 volts, at 
65 cycles. 

Buzzer operated sc,.tisfactorily throngh­
out this tes t , no adjustments or 
repuirs being necessary. 

Buzzer vr:i tl:stood this test tmder 
conditions specified·. 

*Case leake<l 10 cc of water. Leak 
occurred urotmd the case gusket, 
due to case cover h~ving insuffi­
cient rigidity. 

Satisfactory,_ no br,mkdowns occux­
ring. No test ccnducteo bfter 
immersion, due t o wnter entering 
the case. 

Insulation Resistance: Shall be not 
less them 10 megohms betvreen any 
electrical point ~nd ground fol­
lo\'dng the diel ectric test v.nd l 
megohm following the immersion tes t. 

.After dielectric - 200 megohms. No 
test conducted ofter iwJliersion, 
due to ':l'u.ter entering the case. 

Tcta.l weight: Shall not exceed 5 lbs. 4 lbs. 14 oz. 

24. 
6, follow: 

Test results on the d . c . bu~zers, sho\'m by Plates 3, 4, 5 and 

F.E:tmi re men t§: 

Voltage: 115 volts 
Watts: Not over 15.0 

No . l 
(:r'la t Diaphr(:!.gr,;) 

115 volts 
*20.L:,6 Vlfitts 

No. 2 
(Corrtiga ted Diaphr&grn) 

115 volts 
*36 . 85 V/C:. t tt; 
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F.eci:iiremen ts -···· .... - ....... 

Sound...Jutput: Shall be not 
less than 75 decibels, untler 
conditions specified under 
pnr. E-5. 

Pit.ch of Note: 60 to 500 CPS. 

Endl.!rence: Shall operate 700 
cycles of one minute on, 
every alternate oinute, at 
ambient teraperature of 70°C 
and 700 cycles at o0 c. 

Test Value::, 
No. 1 No. 2 

(1''1& t Diaphragm) ( Corrugu tcd Diaphrcgro) 

*72. dee:ibels *69 decibels 

300 CPS 350 CPS 

*NOTE: Test discontint:ed after 700 eyelet; 
at .:::.1£.bient temperature of 70°0 due to poor 
qua.lit,/ of note produced and the necessity 
of f'requen t b.dj us tments. 

*Denotes failure to comply with the specific&t::i.c,ns. 

25. The ref:ult~ of the inspec tion test of the buzzer::; relative to 
mate:·ic.ls, design r,ntl workmanship, in conformance l'lith the spcci.ficetions, 
fellow: 

(a) The case cover on all huzzers is noi:: of foroed brt;_ss and should 
nave been of cast BE metnl, specifications 46 B 24. 

(b) Brass screwi; !:.re threaded into the r .. ltunimun olloy clmssi~, con­
trary to the specificbtions. 

( c) The leod wires from the v.-indings should be lone-er rand helJvier to 
c:.void breoking in he.ndling. The spr..ehett.i covering these ·1:ires should be 
repl,,ced with insulatir!g cotton sleeving. 

{d) The connection between the tv;o vfindings should be insulated.. 

(e) Additional termint'il lugs r,hocld be furni~r.ed for line connections. 

(f) The gray paint on the projector ~nd projector base does not adhere 
to the surfe_ce properly. VJhen dr~•ing witl: compressed air afte:- the -;.n ter­
tight test, moGt of t he paint come off. 

(g) The dfophrngm should be better protectec. agu i nst corrosion by the 
use of 1iGlyptal11 lacquer or it:; equal. 

26. The a.c. buzzer complied with tbe major requir ements of the 
specifications a.nd,if proYided with a cese cover end projector cast in one 
piece to insure watertightness s.nd 1·1ith minor changes, should prove satis­
f actory for use in the Naval service. 

27. The d.c. buzzers are unsui tc1ble f or Navnl use as they failed 
to v;ithstand ·th<; endurance test, the m&jt•r requi~ement. In t..ddition, these 
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buzbers pos~e~s several features of poor design, namely (1) poor ccnt~cts and 
contact mountings, {2) condensers v:hicl: leuk at E.mbient terupe:-c,.ture of 70°c, 
(3) un:mtisfE:..ctory te:-:minnl strips, (4) cast iron ca::;es. The comments of 
p~ragraph 25 ~lso apply. 
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