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AUTHORIZATION FOR TEST

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

(0).

Reference: (a) BuEng. and BuC&R Ltr. S65-4(4-30-5S) of 10 May
1940.
(v) Specifications 17S1le of 1 May 1540,
(c) Benjamin Electric Co. Plens 192511 and 192511-A,

OBJECT OF TEST

2 The object of this test was to determine conformence of
the sample horns with the specifications, reference (b), and their suit-
ability for Naval use. '

ABSTRACT OF TEST

3. The sample horns were set up at this Laboreatory in suitable
test circuits (AC and DC) where their performence was carefully observed
for compliance with the requirements of the specifications. An inspsc~
tion of the samples to determine compliance in the matter of materials,
design, and workmanship, concluded the .test.



Conclusions

(a) Under the endursnce test, the diaphregm installed in the type
H=8 horn fractured after 3 hours. The diephregm of the type H=9 horn
fractured after 6 hours,

Two replacement disphragms were furnished by the menufacturer
and were installed and new tests were begun by direction of the Bureau.
The diasphragm of the type H-8 horn fractured after 1-1/2 hours while
the diaphragm of the type H-9 horn survived the 50 hour endurance test.
However, it was necessary to reedjust the horn on 3 occasions; after
19, 44, end 49 hours respectively. Ratchet (pc. 5) and diaphragm

button (pe. 2) were found to be badly worn in this horn et the end of
t_he 'best-

Following receipt of 6 additional ratchets and diaphragms,
one of each was installed in each horn and new tests were begun. Dur-
ing the course of these tests, a deliberate attempt wes made to esdjust
the horns so that the amplitude of diaphragm motiom would be reduced
in order to observe the effect on disphragm life. The diephragm of
the type H-8 horn fractured after 2 hours. Another diaphregm was then
instelled and survived the §0 hour test. However, it was found thet
each horn required six adjustments during the 50 hour test, including
an immediate edjustment when the embient tempersature wee reduced from
60° C. to 0° C. This inocrease in the number of necessary adjustments
is attributed to the reduced amplitude chosen for this part of the
test.

(b) These horns complied with the specifications in all particulars,
except for the adjustments and diaphragm replocements. At the conclu-
sion of all tests, the motor of the type H~8 horn had operated a total
of 56-1/? hours of one minute on each alternate minute. The motor of
the type H=-9 horn had operated 106 hours under the same¢ conditions.

Both motors were in good condition at the conclusion of all tests. Of
sovon diaphragms tested four failed to withstand o completo test.

(¢) The somple horns and fractured disphragms are being roturned
to tho manufaocturer. ‘
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Recommendations

(a) It is recommended that the subject horns be approved for Naval
use subject to correction of the unsatisfactory features noted under
"Conolusions" and check tests of production samples.
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DESCRIPTION OF MATERIAL UNDER TEST

4, The two sample horns, manufactured by Benjamin Electric
Menufacturing Company, were submitted as Navy types H=8 (115 v, d.c.)
and H-g (115 v. a.0.) motor-driven horns. They are identical in de~
sign, exoept for the winding date of the motors. For part numbers,
refer to drawings, reference (o). |

b The motor is housed in a cast bronze case (poc, 15) having
three (3) mounting lugs and a connection box oust integral with the

case, The connection box is tapped for two (2) 3/4-inch (1PS) terminsl
tubes. ;

6. A terminal block (pe., 31) of phenolic material is loosted
in the connection box and is reached by removing a oast bronge cover
(pe. 22)s An engraved namsplate of nickel-copper slloy is secured to
the outside of the conmection box by two (2) zinc plated steel drive
SOrews, :

i
!

Te The motor is equipped with slesve bearings each of which
is oiled by a wick type oiler (pc. 33) which is accessible by removing
the connection box cover. %

8. The noise is produced when a forged steel ratchet (pc. 5),
secured to the end of the armature shaft, strikes a steel anvil riveted
to the diaphragm (pe. 2).

9. The spring steel disphragm, protected by gray glyptal paint
over zinc chromete paint, is locatod between two (2) flat rubber gaskets
(pc. 3), and is secured between tho case and projoctor (pe., 1) by oight
(8) fillister hoad brass machino scrows (po. 4) passing through tho pro-
Joctor ring and throaded into tho case. j

10, Throadod into tho bottom of the case and securod by a brass
looknut (pc. 12), is a hoxagon head brass adjusting screw (pc. 13) hav-
ing a steel insort in its end. The insert presses against a steel ball
(pc. 11) recessed in the end of the armature shaft and, when the sorew
is properly adjusted, the shaft is forced forward, ceusing the ratchet
to strike the diephregm anvil. Forwerd movement of the armature shaft
is resisted by e flat bronze spring (pc. 14), mounted inside the motor
endbell (pc. 16), and pressing against a bronze washer (pc. 9) located
against a shoulder on the shaft, :

11, Further detsils are shown by photographs, Plates 3 and 4,
and drawings, reference (o). :



METHOD OF TEST

12, The sample horns, following tests to determine their electri-
cal and acoustical chargoteristics at rated voltege and frequenocy, were
subjeoted to tests in the following order: .

{a) Inolination.

(b) Endurance and temperature rise.

(c) Sound analysis following endurance test.

() Shook test.

(e) Vibration test, ;

(f) Dielectric test. i

(g) Insulation resistence. !
13. The tests were concluded with a careful examination of the

samples to determine compliance with the specifications, pertaining to

design, quality of workmenship and materials. and any defects resulting
from the tests.

RESULTS OF TEST

14, The test results obtained wera as follows:
Requiroments ; Tost Values
Type H-8 o H-9
Volts: 115 volts, 115 volts, 115 volts,
Current: Type H-8 direct; - Dirooct. Alternating.
H-9 a.c, 60 oycles, i
Amperes: Not spscified. 0.52 aﬁperes. Q.62 amperes,
Watts: Shall not excoed 75. 59.8 watts. 61.4 watts.
Powor Faotor: Not specified. - 86+ 0%.
Weight: Shali not oxcoed 15 lbs. Compliéd. 12 1bs, Complied, 12 lbs,
6 o0z, 6 oz,
Sound Prossuro Output: ©Shall bo
not less than 90 decibels at
18 foot in a soundproof room
under the following conditions:
(&) At ratod voltage and frequency Complled, Complied, 109
beforo the endurance test, 105 db totsel db total noise.
noise.
(b) At rated voltegs and frequency !
following the endurance test. 107 db total 105 db total noisc.

noiso.

- d -



Reguirements

Pitoh of note: 100 to 600 Ce.PeSe.

Inclination: Shell operate in any
position when supplied with reted
voltege and frequency + 10 per
cent. -

Endurance test: Shall coperate
1500 cycles of "one minute on"
and "one minute off", the first
750 cycles at 60°C. and the sec-
ond st 0°C. ambient temperaturss.

’

Taemperature risc: Maximum tempera-

ture shall not exceed 115°C, dur-

ing the enduranco test. (56°C. rise

atSOC) »
Shock integrity: Shell withstand
20 shocks of 250 foot pounds

Test Values

Type H-8 Type H-9

Complied, (See Complied. (See
Plate 1) Plate 2)
Compliéd. Complied.

i
!

Complied follow~ Complied follow-
ing 3 diaphragm ing 1 diaphragm
replecements replacement due
due to fractures. to frecture,

(See’Conclusions) (See Conclusions)

Complled, 30.9 “Ce Complied, 26 5°C.
above 60 °Co omm- above 60°C. am-

each as speoifiod in paragraph F-2g.

Vibration test:

Shall bo mounted on Complled.

o stonderd Navy 3 foot pound vibre-

tion machino and subjocted to six
tosts of 30 minutes oach at 100,
150, 200, 250, 300, and 350 shooks
per minute.

Dicloctric test: Shall withstond
twice the rotod voltago plus 1250
volts, 60 cyolos, for ono minute
betweon ovloctrical circuit and
ground,

Insulation resistance: Shall be
not less than 5 megohms at not
less than 500 volts d.c.

Watertight integrity: Shall be
submerged under 3 feet of stand-~
ard sea water for 3 hours without
the entry of water into the oase.

blent. ’ bient.

Compliod, Complied.
Compliede.

i

|

!
Complidd. Complied.

|
Complied, Compliede.

200 megohms by 1000 -volt
megger on both samples.

Complied. Complied.



Requirements

Nemeplate:
ance with N.,Specification
42N2,

Diaphragm: Shall be protected
with one coat of zinc chro-
mate primer and one coat of
approved paint.

Terwminal block: Shall be of
phenolic material equipped
with 9-S-1841~L terminals,

Coil windings: Shall be of
single or double silk or
cotton covered enameled cop-
per wire,

Note:
satisfaotory tests.

Shall be in acoord-

Test Velues

Ezge ﬁ-B

Type H-9
Complied. Complied.
Niokel-copper Niokel~-copper
alloy. alloy.
Complied, Complied.

Zine chromate primer and
glyptal peint,

Complied. Complieds

Complied, Complied.

Double silk ocovered
enemeled copper wire.

The salt sprdy test was not oonducted due to previous



CONCLUSIONS

15, Under the endurence test, the diaphragm installed in the
type H-8 horn frecturad after 3 hours. The diaphragm of the type H-9
horn fractured after 6 hours. i

16, Iwo replacement diaphragms were furnished by the manu-
fecturer and were installed and new tests were begun by direction of
the Bureau. The diephregm of the ¥ype H-B horn fractured after 1-1/2
hours while the disphragm of the type H=9 horn survived the 50 hour
endurance test. However, it was necessary to readjust the horn on 3
ocoasions; after 19, 44, and 49 hours respectively. Ratchet (pc. 5)
and diasphragm button (pc. 2) were found to bo badly worn in this horn
at the end of the test, i

17, Pollowing receipt of 6 additional ratchets and diaphragms,
one of each was installed in each horn and new tests were begun, Dur- -
ing the course of these tosts, a deliberate attompt was made to adjust
the horns so that the amplitude of disphragm motion would be reduced
in order to obsorvo tho offect on diaphragm life, The diephragm of
the type H=8 horn fraotured after 2 hours. Anothor diaphragm was
then installed and survived the 50 hour test. The diaphragm of thse
type H~9 horn also survived the 50 hour test. However, it was found
that each horn required six adjustments during the 50 hour test, in-
cluding an unmedlqte adJustment when the ambient temperature was re-
duced from 60°C. to 0°C. This increase in the number of necessary
adjustments isr atteibuted to the reduced amplltude chosen for this
port of the teste !

i

18, These horns complied with the! specifications in all
particulars, except for thoe odjustments and diaphragm resplacements.
At the conclusion of all tests, the motor of the type H-8 horn had
operated e total of 56-1/2 hours of one minuts on each altornnte
minute. The motor of the type H~9 horn had operated 108 hours under
the some conditions. Both motors were in good condition at the con=-
clusion of all tests. Of sevon dlaphragms tosted, four failed to
withstend a completse test.

19. The sample horns and fractures Aiaphragns aore being ro-
turned to the manufacturor,
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