
' !' 

;:o Mis.y 19 37 

NA VY DEF ARTMillT 

BUREAU OF ENGINEERING 

Report of Teet 

on 

Twin Buzzer 

Submitted by 

NRL Report No. B-1365 

Bendix Marine Products Compuny r-n 3 J - C' 
' \- \<._ - ' W J 

Brooklyn, New York. 

N,1Vt'l. RESEi'.RCH LlillOR.ATORY 
ANb COS T IJ-. ST ii TION 

W,i:_SRINGTON, D. C. 

Nunber of Puges : Text - 5 Ple.tes - 3 

Authorizat ion: 

DEi-te of Tes t: 

Tested by : 

Prepared by: 

Revi ewed by: 

Approved by: 

BuEng. ltr. 565-4/15(1-19-Ds ) of 29 Janl.lli.r y 1937. 

Januury cmd February 1937. 

J. b. Brycint, Sr. Eng. Aide. 

W, B. Roberts, Pr. Eng. Jude, Chief of Section. 

J. A. McNE.:lly, Lieut., u.s.N. 

H. M. Cooley, Captain, U • .S.N., Director. 

Di s tri bu tion : BuEng. ( 5) 

bmb 

-APPROVED FOR PUBLIC 
RELEASE - DISTRIBUTI01~ 

UNLIMITED 



l. 
2. 

TABLE OF CONTBNTt; 

.Subject 

Authorizution for Test. • •••••••• 
Object of Test. . • •. ■ • ■ • • • • • 

3. Abstr&ct of Test. • • • • • • • • • • • • • 
(aj Conclusions ••••••••••••• • • 
( b) Recommend£. tions • • • • • • • • • • • • • • • • • • 

Description of Afo.terial Under Test • • • • • 4. 
5. 
6. 
7. 

Method of Test • . • • • • • • . • • • • • • • • , • • 
Results of Test. • • • • •• • •• • 
Conclusion s .••• 

APP.li:NDICEb 

Photogr&.ph of sample horn tciken at the 
of salt spray test ••• •• 

Photograph of same horn, end view;. 
Photograph of s ame horn, disassembled. 

conclusion 
• . . . . . . 
. . . . . 

. 
. . . 
. . . 

. . 

. . 

l 
1 
1 
la 
lb 
2 
2 
3 
5 

Plate 
PlE,te 
Pls.te 

1 
2 
3 



AUTHORIZATION FOR TEST. 

1. This test was authorized by reference (a.), and other references 
pertinent to this problem are listed as refer ences (b) and (c). 

Reference: (a) Bu.Eng. ltr. S65-4/L5(1-19-Ds) of 29 JenUE..ry 1937. 
(b) Specifications SG$(65)-103a, Buzzers, Interior 

Communication, of 1 June 1936. 
(cjBendix Drwg. CAL-3235. 

OBJECT OF TEST. 

2. The object of this test was to determine how closely the subject 
buzzer complied with the specifications, reference (b), 6.nd its suitability 
for N1:1val use • 

.hBSTRACT OF TEST. 

3. The sample unit e.s received was set up at this Labor&tory in 
suitable test circuits and tests conducted in the order outlined under the 
specificlltions. The test was concluded with an inspection for suitability 
in design and quality of workmanship ruid materials. 
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CONCLUSION:.:;. 

(a) This twin buzzer, manufactured and submitted by Bendix Marine 
Progucts Company, Brooklyn, New York, is not covered by the specifications, 
re£erence {b). However, it did comply with the greater portion 0£ the 
specifications, namely, endurance, shock integrity, terperature rise, 
operation at over and under rated volt&ge, !i.Ild watertight integrity require­
ments. In addition, there was no great damage to the unit at the close of 
the salt spray test, es shown by photographs, Plates l to J respectively, 
but the die-cast alloy was attacked and the ps.in,t wss considerably 
deteriorated. 

(b) The breakdowns, under the specified dielectric test, were due 
to the improper mounting of the fixed resistors shunting the conthcts. 

(c) The sound produced by the twin unit is veey distinctive and 
differs from any of tne audible signals now used aboard ship. 

(d) The sound output of the twin unit was 85 decibels which is 
equivalent to an &udibility range of 1450 yt..rds. 

-la-



RECOMM.li1-iDATlONS. 

(a) 1n view of ithe sample twin buzzer having compli ed with the 
requirements of the speclfications, reference (b), and haWlng an outst 
and distinctive note, it is recommended that the Bureau consider the mo 
cation of the specifications to~'.include such an audible signal. 

- b-



D£~CRIPTION OF MATERIAL UNDl!R TEST. 

4. Tbe sample twin buzzer, shown by Pl&tes l to 3 1nc1·usive, was 
menufactured and submitted by Bend.ix Marine Products Company, Brooklyn, New 
York. 

5. It is designed for 115 volts, d.c., and consists of two indepen-
dent elements mounted in & single cast aluminum ulloy watertight case 
designed for bulkhead mounting. Four mounting lugs a.ad two externtl bosses, 
tapped for 3/4" (IP~) standard terminal tubes, are provided on the case. 

6. Each of the buzzer units is tuned to vibrate at a different 
frequency, accomplished with the use or different types of trumpets , one 
having approximately 1-1/2 turns, the other 2. The contacts ~re shunted 
with a 2,000 ohm fixed resistor to reduce arcing. 

7. The buzzer mechanism is mounted on a steel chassis, secured to 
s. cast alloy case cover, incorporating a "V" edge, with six 10-32 fillister 
bead steel screws which threud into steel insert s. 

8 . The unit is of watertight construction, employing 1/4" square 
rubber gaske ts recessed into each end of the tlumintm1 alloy case. Six 
1/4" - 20 hex. head steel bolts, cadmium plated and equipped wi th nuts s.od 
lockw.:i.she:r s , secure the covers to the case. The covers are so designed 
tb~t the compression of the gaskets is limited. 

9. The trumpet is spiral in form and of commercla.1 die cast 
material, and is made in two sections, one having a flange. A flut rubber 
gn.sket is clamped between this flange and the case covers by fe>ur external 
fillister head steel machine screws and two internal brass screws. The 
other section of the trumpet is secured to this section.with nine oval 
he~d counter-sunk steel screws, cadmium plated. 

10. The stationary part of the magnetic circuit is mtide up of a 
laminated core, 11W11 shaped, on which rests a single form wound coil. The 
armature is mounted on a supporting steel spring and linked t o the formed 
steel diaphragm by means of a bolt. 

ll. The "i//1' shaped core assembly is supported by three studs riveted 
to the chassi s . The studs e.re threaded, ruid V1ith the use of t wo machine 
nuts, located on e~ch of the studs, the air gap between the core and the 
armature is r egulated. 

12. The diaphragms are painted with a clear lacquer and the entire 
unit is painted gray internally and externcilly. 

13. f r ight o.ngle steel braeket secured to the chassis supports a 
termi."ltl block of phenolic material equipped with 9-S-1841-L terminal lugs. 

14. The total weight of the twin unit is 13 lbs. 9 oz . The unit 
requires c. mounting space of n•o x 13~•5. 

METHOD OF TEST. 

15. This unit ~s received was first tested for power consumption, 
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pitch of note and sound output of each .section, separately and combined. 

16. It was next placed on a Bureau of Engineering shock stand ~d 
given 20 blows of 250 foot pounds ~e:ch illi'iJ,._e )n,q_un tea ifr-th~ . positions~ out-
lined in parugro.ph F- 2g(.3) of refei;ence J bj ~-. _ ·. _ _. · _ ·. · ,· 

' ! --- --r- -·, ... ' 

17. Following this, without having made- any adjustments, it was tested 
for endurance by operating it 1400 cycles of one minute dur~ti.on e_v_ery 
ul termite minute. The first 700 cycles were conducted ~t an ambient -tempera­
ture of 70° C. Wld the second 700 cycles at o° C. During these tests the 
teroperatur~ r ise of the windings was obtained by the resists.nee method. 

18. The tmit was next tested for operation when inclined 45 degrees 
from the verticcl in all planes and energized at 10 percent ov·er and 10 
percent under r&ted voltage. 

19. The i nsulation resistance was determined with the use of e 1000 
volt megger and the tmit wes given a dielectric strength test of 1500 volts 
a . c., 6o cycl es, applied for one minute between -all electriccl parts and 
ground. 

20. The watertight integrity or the unit wes determined by placing 
it in water t o a depth_of three feet for a period of 12 hours. 

2.1. The en tire unit was then subj ected to & salt spre.y test conducted 
under the conditi ons specified under par~grnph, F-2e of the specifications. 

22. The usual inspection pertaining to the quality or workmanship 
a.nd suitabil~ty of design and materi cls , concluded the test. 

RESULT~ OF TEST. 

23. The test results obtained were as follows: 

Rea uiren:ien ts 

Volts: 115 

Temper~ture rise: Not over 30° C. at 
arebient of 70° C. by reslst&nce method. 

Inclin~tion: Shtll operate satisfact orily 
in any plane 45o from the vertical at 10% 
over G.nd 10% under rated.voltage • 

.Endurance: Shall operate 700 cycles of 
one minute on every ttlternate minute 1::.t 
~n ambient temperature of 70° C. and 700 
cycles at o° C. 

Shock integrity: bnall withstc:;nd 20 
blows of 250 fcot pounds euch under the 
conditions specified under par. F- 2g(3). 

Test Val~ 

115 volts. 

No. 1 unit 
No. 2 unit 

27?47 c. 
30<?06 c. 

Satisfact ory operetion 
under the specified test. 

Satisfactory operation 
under the specified test. 

Satisfactory operution 
ta1der the specified test. 
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Regulremeuts 

Watertight integrity: No leaks shall 
occur when placed in wuter to~ depth 
of 3 feet for u period of 12 hotirs'. 

Dielectric: Shw.l witbitE.nd 1500 volts 
a.c., 60 cycles, npplied between any 
electricw. point ~d ground for~ period 
of one minute and 500 volts ~.c., 60 cycles 
following the immersion test. 

lnsulation resistance: 
thElll 10 megohms before 
and 1 megohm following 
test. 

Shtll be not le.ss 
dielectric test 
the immersion 

Adjustment of cont~cts: .bmplitude of 
motion of moving contact shall be not 
less than 3/32 inch. 

Salt spray test: Specified under paru. 
F-2e. 

Terminal block: Sball be of molded 
pnenolic mQterial equipped with 
9-S--1841-L termin6.ls. 

Nc:!lleplate: Corrosion resisting steel 
or phenolic m&teri&.l when approved. 

Diaphragm material: Not specified. 

Windings: Shall be of double silk or 
cotton covered enamel wire. 

Test Values 

s~tisfactory, no leeks 
occurring. 

*Both uni tis fl.iled under 
test, the breE!kdo\ms 
occurring between the 
fixed resistors Emd 
ground. 

*Zero resistance follow­
ing the diEllectric test. 

it() t'0.2 5 ( ap1>roximb. tely) • 

Not entirely satisfactory, 
due to a slight deteriora­
tion of the pa.int &nd 
metal. 

Material furnished as 
specified. 

*Corrosion resisting steel, 
raised lettering ~den­
graved spaces. 

~teel, puiDted nith clear 
lacquer. 

Double silk mugnet wire. 

* Denotes fs.ilure to comply with the sp~cifications. 

24. The electrical ch&rE.cteristics, pitch of note, ~d sound output 
of the units, were as f'ollov;s: 

TEST VLLUES 

No. 1 No. 2 Both 
Unit Unit Units 

Vol ts 115 115 115 
.Amperes 0.29 0.25 o. 50 
Wca.tts ( fil) 33.35 28.75 57. 50 
Pitch of not e 270 CPS. 330 CPS. 320 CPS. 
Sound output 75 db. 84 db. 85 db. 
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CONCLUSIONS. 

25. This twin buzzer, manufactured and submitted by Bendix Mo.rlne 
Products CompWly, Brooklyn, New York, is ~ot covered by the specificE.tions, 
reference (b). However, it did comply witb tbe grebter portion of the 
specificotions, nflmely, endurance, shock integrity, temperc.ture rise, 
operttion at over ttnd under rc..ted volts.ge, c.nd watertight integrity require­
ments. In &ddition, there was no gre~t dclJlluge to the unit &t the close of 
the sw. t spray test, us .shown by photographs, Pl&tes l to 3 rE;!Spectively, 
but the die-c&st E:.lloy VfoS attt.cked and the p&int was considerttbly 
deteriorated. 

26. The breDkdowns, under the specified dielectric test, were due to 
the improper mounting of the fixed resistors shunting the contacts . 

27. The sound produced by the twin unit is very distinctive and 
differs from any of the audible signals nmv used 6.bo&rd ship. 

28. The sound output of the twin unit was 85 decibels irhich is 
equivalent to an audibility range of 1450 ye.rds. 
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