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AUTHORIZATION FOR TEST

: This problem was authorized by reference (a) and another
reference pertinent to this problem is listed as reference (b).

Reference: (a) Buenge ltr. 865-4/L5 (10-4-Ds) of 13 October 1938.
(b) Specifications 17 S11 (INT) of 15 February 1938.

OBJECT OF TEST

P The object of this test was to determine conformence of
the sample horn with the specifications, reference (b), and its

suitability for Naval uses

ABSTRACT OF TEST

3. Tho sample horn was sat up at this Laboratory in suitable
test circuits where its performance was carefully observed for com-
pliance with the requirements. An inspoction of the samplc hornm,
to determinc complianco with the spocifications in the mattor of
matorials, dcsign, end workmanship, concluded thc toste.



Conclusgions

(2)

This sample motor=boat horn, manufactured by Control

Instrument Company, Brooklyn, New York, complies with the specifica~-
tions for type H=5, except as follows:

(1)

(2)
(3)

(4)

(s)

(6)

(7)

(8)

(9)
(10)

(11)

- (12)

A fracture occurred in the projector where crimped to the
flange during ths shock test.

The coil lead wires are not of the approved type.

The electromagnets are not wound with approved wire nor
protected with approved covering. Single silk enameled
and plain enameled wirs have been used. Either double
silk or double cotton covercd cnamcled wire is pormittod.
An adhosive covering is usaod on the vibrator winding and
a paraffin saturatod tape covoring is used on thce main
winding.

The cover securing scrows, washers and nuts rustod during

the salt spray test. Copper-nickel alloy material should
be ussd for these parts.

The diaphragm is riveted to the chassis and cannot be
replaced without the use of special tools, prohibited
under paragraph D=12k.

No nameplate is furhished.

The core of the main electromagnet is not protected
against corrosion.

The steel parts of the vibrator appear to be cadmium
plated. Zinc plating should be substituted.

Drain holes are not provided in the projector flange.
Solderless lugs are used.

The terminal cover securing screws are stesl and rusted
during the salt spray test. Larger screws, of copper=

nickel alloy, should be substituted. The cover gaskest

should bs of one piece rubbor instead of two picces as

furnished.

The gap betweon the diaphragm button and the pole faces of
the oloctromagnet is docreased by turning the cxternal
adjustmont scrow and bending the chassis. It was found
possiblc to give tho chassis a permancnt set by turning
the scrow too far, making furthor adjustmeonts impossiblo.

.-.la -



(o) This horn operated satisfactorily over the entire
period of the test, requiring no adjustments, due to changes in
ambient temperature, or the application of snock and vibration.

A=



Recommendations

(a) It is recommended that the sample type H-5 motor=boat
horn be approved for Naval use, subject to the correction of the
mechanical deficiencies, noted under "Conclusions" and a satisfactory
check test.

(b) It is further recommended that the manufacturor be
required to furnish a projector flange of cast bronze, mounting the
diaphragm and chassis with machino screws, threcadod into, but not
penetrating the casting. Through bolts should bo used for sccuring
this assombly to tho casc. This chango would in¢rease tho weight
slightly abovo that allowed by tho specifications, but it is beligved
to bo justifiaeblo in tho interost of ruggodness. A chassis, similar
to that commonly used on the Navy typo H-2 horn, would prove suiltable
end would permit tho gap botwoon the dicphragm button and thc pole
faces to be adjusted while tho mechanism is ramoved from the caso.
The oxtornal adjustment screw could be climinatode. As at present
constructed, the horn cannot be completely adjusted when assembled or
with the chassis removed from the case.

=lc=



DESCRIPTION OF MATERIAL

4 This sample horn is of the separate vibrator type. The
vibrator has the general appearance of a single pole telephone relay.

It has two (2) tungsten contacts (1/8" diameter) and an adjusting
screw for varying the tension on the armature lever. The winding is
connscted in ssriss with the contacts in the manner of a conventiional
buzzoer.

S5e The main slcctromagnet has s laminated core of "U" shaped
congtruction. It is mounted on a cast bronze mounting plaic dircctly
abovo a steol button rivecied to tho contor of tho diaphragm. As this
magnet winding is comnected in parallel with the vibrator winding,
it rocoivos curront impulses at the samc ratc, causing it to altcrnately
attract and rclsasc thoe diaphragm button.

6o The diaphragm is of copper=nickel alloy and is secured
to the mounting plate with brass eyelets so that it is not removable.
Some waterproof compound has apparently been applied to these surfaces
before assembly.

Ts The entire chassis is housed in a cast bronze case,
provided with a formed brass projector. A flat rubber gasket is
loceted in a shallow recess in the rim of the case. It is clamped
botween tho chassis end tho case by cight 8-32 fillister head nickol
plated stool machine scrows provided with flat washors and nutse esc
scrocws also sccurc the projoctor flange.

8. An external adjusting scrow is throaded into the roar of
the casc and may be usod to adjust tho gap botweon the diaphragm
button and tho olectromagnet. This distance is varied by deforming
tho slectromagnot supports.

2, The torminal strip is of phenolized fabric and mey be
recachod by romoving a curved plate from tho sido of tho case. Two
mounting lugs are providod and tho case is tapped for two 3/4" (IPS)
standard Navy terminal tubsese.

10, The case is finished in a gray paint both inside and
outsgidee.

11. The sample horn is shown by photographs, Plates 1 and 2.

METHOD OF TEST

12. The sample horn was first tested to determine the elec-
trical characteristics, pitch of note and sound pressure output.

13. It was then subjected to an endurance test of "“one second
on" and "one second off® for an uninterrupted period of 9000 cycles,
the first half of which was conducted et an ambient tempersture of



60° Ces and the second half at 0°C. During the first half of the
test the temperature riss was determined by the resistance method.

14, It was next placed on a standard Bureau of Engineering
shock stand and subjected to 20 blows of 250 foot pounds each as
specified in paragraph F-2g.

15. Then followed a test for resistance to vibration conducted
by subjecting it to 3 foot pound blows at the rate of 100, 150, 200, 2.0

300, and 350 blows per minute, for 30 minutes each, on a standard
Burcau of Engincering vibration machine.

16. The sound prossure output and pitch of note wore thon
chocked to determine compliance with paragraph F=2n.

17, Noxt followed tests for dielsctric strength, insulation
resistance and waterrightness.

18. The tests were concluded with the salt spray test, under
which the sample horn was subjected, under ultra-violet light, to a
20% salt spray at 550 C. for 3 minutes, followed by an air blast at
550 C. for 3 minutes, the cycle being repeated for an uninterrupted
period of 100 hours. A careful cxamination of the sample, to deter-
mine compliance with the specifications as to design, quality of
workmenship and materials, concluded the tests.

RESULTS OF TESTS

19. The test results obtained were as follows:

Reguirements Test Values
Type H=D5

Voltage: 6 volis. 6 volts.
Current: Direct Direct.
Amperes: Not specified. 2.4 amps
Watts: Not over 50. 14 .4 volt zmps.
Weight: Not over 7 poundse. 675 1bss
Pitch of note: 100 to 600 C,P.5. 250 CePsbe
Sound pressure output: Shall be not 35 db

less than 85 decibels, at 18 feet in
a sound proof roome.

Shock integrity: Shall withstand # Small fracture in projector
20 blows of 250 foot pounds each, crimp at flange after test.
under conditions spscified under

paragraph F=2g.



Reguirements

Vibration Tests: Shall be mounted
on a standard Navy 3 foot pound
vibration machine and subjected
to six tests of 30 minutes each at
100, 150, 200, 250, 300 and 350
blows per minute.

Endurance: Shall be operated "ons
second on" and "one second off"
for a period of 9000 cycles, the
first half at an ambient tempora-
ture of 60° C. and the second half
at 0° C.

Temperature risc: Shall not oxceed

al

45° C. at any time during thc on=-
durance toste

Rotost of acoustical output as
specifiad in paragraph F=2n.

Diclectric test: Shall withstand a
dicloctric tost of 500 volts, at
60 cycles, for a period of ano
minute.

Insulation resistance: Shall be
not less than 1 megohm, with a

500 volt megger, after the
dielectric test.

Materials: Aluminum shall not be
used.

Wire: Type SICP shall be used.

Inclination: Shall operate in any
position when suppiied with #107
rated voltage.

Watertight integrity: Shall be sub=
morged under 3 feet of standard sea
water for 3 hours without water

entering the casee

Test Velues
pe H-

Complied

Complied

17.3° C.

Complied

Compliod

100 megohms

Complied

Not used throughout.

Complied

Complied



Regquirements

Salt spray test: Shall be subjected
under ultra-violst light, to a 20%
salt spray at 550Ce for & period of
3 minutes, followed by an air blast
at 55° C. for 3 minutes, the cycle
being repeated for a period of 100
hours. Shall show no serious core=
rosion and shall operate satis=
factorily at the end of the test.

Nameplates: Shall be in accordance
with N.D. specification 42N2.

Cast Material: Shall be of bronze.
Terminal block: Shall be of approved
meterial, equipped with terminal

lugs in accordance with BuEnge.
Drwg. 9-5-1841-L.

* Denotos failure to comply with the

Test Values
Type H=5

% Screws, washers and nuts
rusted.

# None furnished.

Bronzo.

Torminal block satisfactory.
#* Solderless lugs usode

specifications.



CONCLUSIONS

20.

This sample motor=boat horn, menufactured by Control

Instrument Company, Brooklyn, New York, complies with the specificetions
for type H-5, except as follows:

(a)

(b)
()

(a)

()

(£)
(g)

(1)

2l.

the test,

A fracture occurred in the projector where crimped to the
flange during the shock test.

The coil lead wirss are not of ths approved type.

The eleciromagnets are not wound with approved wire nor pro-
tected with approved covering. Single silk enamelsd and plain
enamolod wire have been used. Either double gilk or double
cotton covered enamcled wire is permitted. An adhesive cover-
ing is usod on the vibrator winding and a paraffin saturated
tape covering is used on the main winding.

Tho cover securing scrows, washers and nuts rusted during the
salt spray tost. Coppor-nickel alloy material should be
used for thosoc parts.

The diaphragm is riveted to the chassis znd cannot be replaced
without tho use of special tools, prohibitod under paragraph
D=-12k.

No nameplate is furnished.

The coro of the main olectromagnot is not protoctcd against
corrosiona

Tho steol parts of the vibrator appear tc be cadmium plated.
Zinc plating should be substitutode.

Drain holes are not provided in tho projsctor flange.
Solderless lugs arc usocd.

The terminal cover socuring scrows aro stool and rusted during
the salt spray tost. Larger scrcws, of copper-nickel alloy,

should be substituted. The cover gasket should be of one
piccc rubber instoad of two pilocos as furnished.

The gop between the disphregm button and the pole faces of
the olectromagnot is decroased by turming the external ad-
justment screw and bending the chassis. It was found
possible to give the chassis a permanent set by turning the
screw too far, making further adjustmenis impossiblee.

This horn operated satisfactorily over the entire period of
requiring no adjustments, due to changes in ambient tempera-

ture, or the application of shock end vibration.









