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ORI R_TEST

1. This test was authorized by reference (&), and amother reference
pertinent to this problem is listed as reference (b).

Reference: (&) BuBEng let.S65-4/L5(10-26-Dg) of 30 Oct.1936.
(b) Specifications SGS (65)-103a of 1 June 1936.

QBJECT OF TEST

2, The object of this test was to determine how closely the subject
buzzers complied with the specifications, reference (b), and their suita-
bility for Neval use.

ABSTRACT DF TEST

3, The sample buzzers as recelved were set up at this Laboratory in
sultable test circuits and the tests conducted in the order outlined under
the specifications. The test was concluded with an inspection of the
samples for suitability in design and quality of workmanship and meteriels.
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Conglusiops
(a) The sample type El and A4 buzzers were mamufactured by Federal
Electric Company, Chicago, Illinois. Under test for conformance with the

specifications, reference (b), they complied, but for the following minor
deficiencies.

(1) The breskdown wmder the dielectric test occurred

between one of the coil lead wires and the chassis
gi‘ the type El buzzer, due to insufficient insula-
ph.

(2) The spaghetti used on the type El buzzer is not an
approved insuletion.

(3) The weight of the type A4 buzzer exceeds that al-
lowable by 28 oz.

(4) Raised lettering, with blank spaces for stemping,
is used on the cover of the A/ buzzer. As
this cover is of BE metal, 1t may be a satisfactory
substitute for a nemeplete.

(5) The condenser, shunting the type Bl buzzer contacts,
leeked slightly and deposited some sesling compound
in the bottom of the case.

(6) Although the emplitude of contact motion is less than
that required, the type El buzzer successfully
completed the required tests.

(b) The required salt spray tests were mot conducted as the salt
spraying machine is temporarily inoperative. However, it can be' predicted
that the test will bave but little effect om the buzzers with the exception
of the type Bl steel diaphragm. Corrosion of this part will depend upon the
material and the method of applying the protective coating., The Bureau's
attention is invited to the fact that the case and cover of the type Hl
buzzer are identical to the manufacturer's type B2 buzzer, now approved for
Nevel use.

Recommendations

(a) In view of the subject buzzers having met the specifications
with the exception of the minor deficiencies, noted under "Conclusions,”
their approval, following corrections, is recommended.
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TION OF MATERIAL UNDER TEST

Iype Bl Buzzer

4. The sample low pitch high intensity type Bl buzzer is showm by
Plates 1 and 2 respectively. It is designed for 115 volts, direct current,
and iz of the vibrating type, employing a set of tungstem contects for in-
terrupting the current. The contacts are shunted with a 0.1 mfd condenser
to reduce- the arcing.

5. The magnetic cirouit is made up of thick iron pumchings of "U"
shape and on one of its legs rests a form wound single winding.

6. The megnetic core assembly is supported by & cast aluminum alloy
chassis which also supports the armature, contact assembly, and a phenolic
terminal block. The chassis serves as a cleamping ring for the agn
and disphragm gasket, 'and is secured to the cover with six (6) round head .
steel machine screws which thread into tepped holes in the cover.

7. The case, of watertight construction, is of cast sluminum alloy,
having two bosses tapped for 3/4" standerd terminal tubes and two (2) mount-
ing lugs. A 025 square rubber gasket, partly recessed into the rim of the
case, insures a watertight joint between the cover and the case. The cover
is secured to the cagse with six (6) fillister head steel screws equipped
with steel nuts and lockwashers, and used as through bolts. Four (4) 0%¥185
holes are provided in the case cover to prevent the collection of water
between the disphragm and the cover. The horm projector is cast integral
with the aluminum alloy cover.

8. The d.c. resistance of the winding is 173.5 ohms at &n ambient
temperature of 25.5° C.

9. The diaphragm is of steel, Ov018 thick and 4V50 in diesmeter, and is
protected with a coat of clear lacquer.

10. A nameplate of corrosion-resisting steel, having etched markings,
is secured to the side of the cese with two (2) steel drive pins.

11. The totel weight of the unit is 3.5 pounds.
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12. The sample buzzer, designated as Navy Low Pitch Type AL, and shown
by Plates 3 and 4 respectively, is designed to operate from a supply of 115
~wvolts, a.c. 60 cycles. ) _

13. 'The buzzer is of the contactless type, emplcying a single fom
wound coil loceted on a laminated core of "U" shape. The armature, made of
flet cold roll steel, secured to a phosphorous bromze spring, completes the
magnetic circuit. The armature supporting spring is secured at one end with
two (2) steel mechine screws which thread into tapped holes in a boss, cast
integral with the case cover. Under the heads of the screws, is a flat
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steel plate for supporting a screw, which may be adjusted for regulation of
the armeture air gap.

14. Two projections, cast integrel with the case cover, support &
phenolic terminal block equipped with 9-S-18/1-L terminsls.

15. The noise is produced by the srmature striking against the pole
piece and the adjusting screw. The buzzer armeture vibrates at & rate of
120 cycles per second when the buzzer is energized from a 60 cycle source.

16. The buzzer case is of cast eluminum alloy having two (2) btosses
tapped for 3/4L" standard terminal tubes and two (2) mounting lugs. Located
in the rim of the case, partly recessed, is & 1/4" square rubber gasket, to
insure & watertight joint between the BE metel cover and the 2luminum elloy
case. Tae cover is secured to the case with four (4) fillister head steel
machine screws equipped with steel nuts and lockwsshers, and used as through
bolts.

17. The d.c. resistance of the single winding is 605.2 ohms at an
embient temperature of 25.5° C.

18. The buzzer ic identified by raised lettering on the cast EE metal
cover. :

19. The totel weight of the buzzer is 2.5 poumds.
METHOD OF TEST

20. The semple buzzers as received, were first tested for power con-
sumption, pitch of note, and sound output in decibels st reated voltsge.

21. They were next tested for shock integrity by placing them on &
stenderd Bureau of Engineering shock stend end giving them 20 shocks of 250
foot pownds each while mounted in the positions described in par.F-2g(3}.

22, Next followed test for endurence by operating them 1400 cycles of
one minute of operation, every alternate minute. The first 700 cycles were
conducted at en embient temperature of 70° C. and the second 7C0 cycles at
0° C. The tempersture rise of eacch of the buzzer windinge was determined
during this test by the resistence method.

23. Eash unit wes then tested to determine tkheir opersting character-
igtics when erergized at 10% under voltege and 10% over voltage when inclined
45° from the verticael in all planes. The a.c. buzzer was tested for operstion
at 55 cycles, 126.5 volts and 65 cycles, 103.5 volts.

24, The insulstion resictancg of each buzzer was determined by a 1000
volt megger following a dielectric test of 1500 volts, a.c. 60 cycles, ap-
plied for one minute between the windings and ground.

25. The buzzers were next tested for watertightness by placing them in
water to & depth of 3 feet for a period of 12 hours.
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26. £in inspection of each buszer, to determine whether the materiels,
design end workmanship conformed with the specificetions, concluded the test.

Tempercture rise: Not more than
30° C. at wsblent temperafure
of 70° C.

Sound output: Type Bl - not less
than 75 decibels.

Type A4 - not less
than 35 decibels.

Pitch of note: 60 to 500 cps.

Inclination: Shall operate satis-
fecterily In wny plene 45° from
vertlcsl «t 10% over sad 10%
under voltage.

Endurence: Shsll opcrote 700
cycles of one minute on, every
alternste minute, at smbient
temperature of 70° C. and 700
oycles at 0° C.

RESULTS OF TEST
27. The test results obtained were as follows:
Requirements Test Values

Type B Type A4
Buzzer Bugger

Voltuge: 115 volts 115 volts 115 wvolts

Current: Type Bl - direct Direct Alternating

Type AL - alternating
Frequency: 60 cycles for Type &, — 60 cycles
Watts: Type Bl - Not over 15 6.8 watts Lol watts
Type A, - Not over 5
Power Foctor: Not less than 30%
for Type A4. - 70.8%
Amperes: Not specified. 0.085 amps. 0.054 amps.

9.9° C.riee 10.69° C. rise

79 db.
NOTE:

53 db.
Heucured 18 ft. from the
bugzzers end on the axis
thereof in & soundproof

room.
425 cps 120 ops
Complied. Complied, buzzer
operuting satis-
fectorily at
55 eycles, 126.5
volts end 65 gycles
103.5 volts.
Complied Compl 1ed

NOTE: Both buzzers sls=c operated
seticfuctorily for periods of 1
hour esch under the tests specil-
ficd in Per. F“Eh(z)c
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Shock integrity: Shall withstand
20 blows of 250 foot pounds-
each under conditions specified
under per. F-2g(3).

Watertight integrity: No leaks
ghall occur when placed in water
to a depth of 3 feet for a period
of 12 hours.

Dielectric: Shall withstand 1500
volts a.c. 60 cycles, spplied
between -any electrical point and
ground for one minute and 500
volts a.c. 60 cycles following
the immersion test.

Insuletion resistance: Shall be
not less than 10 megohms between
any electrical point and ground
following the dielectric test and
1 regohm following the immersion
test.

Total Weight:Type El-Not over 5 lbs.
Type A4-Not over 12 oz.

Windings: shsll be of double silk or

cotton covered enameled copper wire.

Terminzl block: Shall be of
phenolic material equipped with
9-5-1841 terminals.

Namepleate: Corrosion resisting steel
or phenolic material when specifi-
cally approved.

Painting: Priming coat of zine
chromate paint followed with two
cozts of sluminum paint prior to
Tinishing coat.

Electrical contacts: Shall be of

trmgstreno

Test V.
Type E1
r

Complied
Complied

#See remarks
under
PCONCLUSIONS. ®

200 megohms by
1000 volt megger
following the
dielectric and
immersion tests.

3.5 1bs.

Silk covered
enameled copper
wire

Complied

Corrosion re-
sisting steel,

etched lettering.

Complied

Tungsten

Type A4

Complied

Complied

Complied

200 megohms by
1000 volt megger
following the
dielectric and
immersion tests.

#2.5 1bs.

Silk covered
enameled copper
wire.

Complied

#Raised lettering

on cast BE metal
cover,

Coaplled

None used.



Adjustment of contacta: Amplitude
of motion of moving contact shall
be not less than 07093.

Saelt spray test: Specified
wnder par. F-2e.

Diasphragm materials Not specified.

Case material:
Case - Aluminum alloy.
Cover - BE metal.

Test Values

Type Bl Type A4
Buzzer Buzzer
#0704 (approx.) None used.

at end of test,
armature against
pole pieces.

Teste omitted on both buzzers, for
reasons stated under "CONCLUSIONS, "
Steel blued 0Y018  None used.
in thickness and

475 in dlameter.

Painted with clesr

lacquer.

Cese - aluminum.
Cover - BE metal.

Case - aluminum,
Cover - aluminum,

* Denotes failure to comply with the specifications.
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NCLUSIONS

28. The sample type Bl and A4 buzzers were manufactured by Federal
Electric Company, Chicago, Illinois. Under test for conformance with the
specifications, reference (b), they complied, but for the following minor
deficiencies.

(a) The breskdown under the dielectric test occurred
between one of the coil lead wires and the chassis
of the type Bl buzzer, due to insufficient insula-
tion.

(b) The spaghetti used on the type Bl buzzer is not an
approved insulation.

(c) The weight of the type A4 buzzer exceeds thot allow-
able by 28 ownces.

(d) Raised lettering, with blenk spaces for stamping, is
used on the cover of the type A4 buzzer. As this
cover is of BE metal, it may be a satisfactory sub-
stitute for a nameplate.

{e) The condenser, shunting the type Bl buzzer contzcts,
leaked slighatly and depositad some sealing compound
in the bottom of the case.

(f) Although the amplitude of contact motion is less than
thet required, the type Bl buzzer successfully completed
the required tests.

29. The required salt spray tests were not conducted &s the salt spray-
ing machine is temporarily inoperative. However, it can be predicted that
 the test will have but little effect on the buzzers with the exception of the
type El steel diaphragm. Corrosion of this part will depend upon the material
end the msthod of applying the protective coating. The Bureau's attention is
invited to the fact that the case and cover of the type Bl buzzer are identi-
cal to the manufacturer’s type B2 buzzer, now approved for Naval use.
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