


Ml

15 Februery 1935 NHL Report Ho.B-1125

-

NAVY DEPARTIENT

BUREAU OF ENGINEERING

Report on
Test of Horns - Type H

Federsl Electric Company
Exhibitor

NAVAL RESEARCH LABORATORY
ANACOSTIL STETION

WASHINGTON,D.C.
Number of Pages: Text - 5 Pletes - 2
Authorization: Bukng 1tr.S565-4/L5(12-13-Ds} of 29 Dec.1934.
Date of Tests January, February 1935.

Tested by:

J.S. Bryent, Sr.Eng.Aide !

Prepared by:

#i.B. Roberts, Sr.Eng.Aide,
Chief of Section.

Reviewed by:

W.ll.Haynsworth, Jr., Lieutenant,USN

kpproved bys

H. R. Greenlee, Captein, USH
Director.

Distribution:

Bukng. (5)




TLBLE QF CORTEHTS

cUBJ ECT PAGE
1. BUTHORLZETION. onviseves ees e 0 S s S S e 1
2. GRIEDT OF PHSPe, saheisenessassnsicnieseisvives aee 1
T e e mim o o e e s T T o T A L s 1
(a) ColclUBIonS . oenvsmswssmsess S SRS i © % le

(B) BeootnenditlonBoiassees sesvsssscsonssnsses la
4. DESCRIPTiON OF ATERIAL: UNDER TEST...cecscceacssess )
5. _:ETEOD OF TES.I'.....‘....‘......-...-...........-.‘ 2

6. RE;KSLE}TS OF TwTIOIC‘iQ....-...'.....'.....-.-.I.C‘

I’e COE.:mTS..II..D.'.'..I."..Q‘. IR AR R R E R E R R RN

Vi W

8» COE{CLI}E‘J:OI‘{SOQ.C‘..Q.!.I.l‘.'!I-.-.-.OUQI.C.‘I.Q..O

£ppendices

Photograph of assexnbled horMiccescesescececcasassPlate
Photograph of horn assembly removed from case.....Plate

OO




AUTHORIZATION

; 28 This test was zuthorized by reference (&) and znother
additional reference pertinent to this problem is listed as reference (b).

Reference: (a) Bukng. let. $65-4/L5(12-13-Ds) of
29 Dec. 1934.
(b) Nevy Dept. Specificetions 1751lla of
1 ppril 1921,

QEJECT OF THST

2 The object of this test was to determine the suitability of
the horns for use as type H (6 volts, direct current) and their
confornance with Nevy Depertment Specifications, ref. (b).

LBETRACT OF TEST

B The horns were set up &t this Laboratory and supplied with
their rated voltage and tested for endurance, operation at over and under
voltege, temperzture rise of the windings end shock integrity. Tests were
also made to determine their insuletion resistance, dielectric strength,
wetertight integrity, pitch of note &nd audibility runge.
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COMCLUS LONS

(a) These horns &s nenufactured are unsatisfactory for the
Neval wervice.

(b} fhe horns are rugged and appeur to be of good design. It
is believed thet the menufucturer could modify them to
neet the requirements of the specifications.

EECOLGLNDATIONS

(a) That iype approvel of the horns be held in abeyence until
the manufacturer submits & horn incorporating the changes
ze outlined in paragraphs 16 to 24 inclusive, and which
complies with the requirements of lavy Department
Specifications SGS (65) 104 of 2 January 1935.
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DESCRLPTION OF WKATERIAL UND:R TEST

4 Two vibrating horns of the same type, designed for 6 volts,
direct current, were submitted for test. The magnetic circuit of each
horn consists of a "U" shaped laminated core &nd & solid armature. Each
pole of the core supports a coil (0.223 ohms) wound on & form made of
white fibre. The core, coil forms and protective coverings ere painted
with insulating wvarnish.

5e The entire mechenism is mounted on & cast eluminum alloy
chassls. The electromagnet is suspended above the armature which is
supported by two flat steel springs crossing under the armature. Attached
to the armature is & brass strip projecting approximately 1" and
containing & fibre button. This button supports a flat contect-carrying
phosphorous bronze spring which is lifted from & similar contact-carrying
spring when the ermature is attracted to the core.

6. The contact gap is adjusted by a screw from the outside of the
case. To reduce arcing at the contazcts, & 0.25 mfd paper condenser is
comnected zcross them. The contacts are of coin silver and have s
diameter of 0OV1z5.

T The windings are connected in series end heve & total resistance
of 0.447 ohmg at ambient of 40°C. The line connections are made on an
insulating strip provided with two terminal scews.

€. The diaphregm is of steel materizl and has & diameter of AY50,
o thickness of OVY018 and has & split sleeve riveted to ite center. This
sleeve contains & steel screw which is adjusteble from the outside in
order to contcct the armature and cause the dizphrzgm to vibrate when the
horn is energized.

9. The entire mechanism is enclosed in a splashproof cast steel
case having two mounting lugs and one 1/2" IPS tapped boss. The horn
projector is of sheet steel end is crimped to a heavier steel case cover
provided with O%125 drain hole. The horn projector is 7V75 long and 590
in dismeter at the outboard end. For waterproofing the horn, three flat
rubber ring gaskets zre used in its assembly.

[ETHOD OF TEST

10. bach horn wzs first connected in & 6 volt direct current circult,
then placed in & compariment having a constent tempercture of L0°C and
tested for endurance by operating it for periods of one minute every
other minute for A& hours. During this test the current consumption and
temperature rise of the coil windings were obtzined.

11 Next, each horn was tested for operating characteristics when
inclined 30° from the vertical in any plane and supplied with current &b
voltages of 10% above and 20% below normeal.

H2s
end given 2

ach horn wes then mounted on a Hevy standard shock machine

E
0 - 150 foot pound blows in order to determine its ruggedness
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znd dependability while opereting and under shock.
its audibility range,
zth and water-tight integrity.

13. in e
s

ncluding, each was tested for
insulation resi n

o1
tence, dielectric stre

3 AR For determining its construction &nd conformence of
naterials to Navy Department specificztions, one of the subject
horns wag completely disassembled and carefully examined.

RESULTS OF TEST
15.
opecificetions Requirements Test Values
Voltage 6 volts 6 volts
Current Direct Direct
Imperes lot more than £.33 2.0 amperes
Watts Not more then 50 12 watts
Pitch of Hote 250 to 650 CPS *175 CPS
Endurance Operction for periods Both horns operated

Temperature risec
of windings

Inelination &t over
under voltage

Ludibility range.

Shock test.

of 1 minute every other
ninute for 48 hours

Not more than 30°C
at conclusion of
endurence test at
embient of L0°C.

Saetisfactory operation
when inclined 30° fron
the vertical in any
plene end supplied with
current at voltages of
10% above and 20% below
normai.

chall be sudible, in
still eir in the open,
450 yeards.

Shall operate without
chenge of tone or other
damcge when subjected to
20 blows of 150 foot

pounds on & Navy stendard

shock-testing machine.

satisfactorily for
periods of 1 minute
every other minute
for 48 hours.,
18.39°C rise
{everege)

Satisfuctory cpere-
tion &t 10% sbove
normal voltage

(6.6 volts)
*Unsatisfactory
operation at 20%
below normal
voltage (4.Z volts)

#¥Audible &t 300
yerds.

Horns
operated
setisfactorily

insulation Not less than 1 megohm 100 megohms
when mezsured by & 500
volt megger.

Dielectric No breskdown chell occur No breskdowms

when 500 volts, 60 cycle

cccurred.
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Specifications

Reguirenents

T

watertight
integrity

Contect protection

Conteact materisl

Case materiel

a.c., is applied between
all currert carrying
parts and ground for =
period of 1 minute.

Shall not leck when sub-
Jected to @ stream of
woter 1 inch in dismeter,
under & hesd of approxi-
mately 35 feet, from &
distance of 10 feet for
g period of 5 minutes.

Not specified

Silver or tungsten
steel if required.

Bronze or steel heavily
copper plated.

#0One horn tested
&8 required and
leaked 15 ce

0.25 mfd paper type
condenser

*¥Coin silver (badly
pitted at conclusion
of test)

#0ast steel painted
black.

Weight Not specified 5 1bs. 4 oz.

Dimensions Not specified Length 11%375
Width 6%75
Depth  5%50

#Notes foilurc of horns to comply with the reguirements.
COMIIENTS

16. The horns successfully withstoed the recuired endurance
test end the temperature rise was within the limits given by the
specifications. However, the coin silver contects were badly pitted at
the end of the test. For long life and more dependable service, tungsten
steel contacts of a suitable diemeter and protected with a suitable
cendenser should be used.

7. Wihen tested at 20% under normzl voltage (4.4 volts) the sound
emitted by the horns was very wesk and unstable.

The horns feiled to comply with the required sudibility

range (450 yerds). The meximum distance that they could be heard in the
open, in still air wes 300 yerds. This range could be increased by
increzsing the power consumption of the horns, not to exceed the sllowable
50 wetts.

18.

When tested for wetertight integrity, the horns lesked at
To be suitable for the

19.
the adjusting screws and case COVEIr SCrews.
Navsl Service they must be made splashproof.

20. The present horn cases and horn projectors are of steel,
black Japan finish but are not protected with a heevy copper pleting
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as reguired by the specificetions.

21 5] s muterigl is used In contect with sluminum in the
assembly of the horns
substituted &

22 The present method of securing the fixed condenser is
unsatisfectory. For Navel use, a sesled "can" type condenser is
preferable.

25 The pitch of note of the subject horns is 175 CPS. The
specifications require thet the note be within the range of 250 to
650 CPS.

2hs The locking device for the contact edjusting screw does
not lock the screw s intended. A positive locking device 1s necessary
in order for the horn to hold its adjustment.

CONCLUSIONS

25 These horns as menufactured are unsetisfactory for the
Hevel Service.

25 The horns are rugged and eppear to be of good design. it
is believed that the manufecturer could modify them to meet the
requirements of the specificztions.
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