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.Plate 1 Photograph of sample horn, assembled. 

Photograph of sample horn, dis-assembled. • • • Plate 2 



AUTHORIZATION FOR TEST 

1. This problem was authorized by r eference (a) and another 
refer ence pertinent to this problem is listed as reference (b). 

Reference: (a) Bueng. ltr. S65-4/LS (10-4-Ds) of 13 October 1938 . 
(b) Specifications 17 S11 (INT) of 15 February 1938. 

OBJECT OF TEST 

2. The object of this test was to determine confor rmnce of 
the sample horn with the specifications, reference (b), and its 
suitability for Naval use . 

ABSTRACT OF TEST 

3. ThG sample horn was set up at this Laborat ory in suitable 
test circuits where its performance was carefully observed for com­
pliance with the requirements. An inspection of tho sample horn, 
to determino compliance with tho specifications in tho matter of 
materials, design, a.~d workmanship , concluded the test . 



Conclusions 

(a) This sample motor-boat horn, manufactured by Control 
Instrument Company, Brooklyn, New York , complies with the specifica-
t ions for type H-5, except as follows: 

(1) 

(2) 

{3) 

(4) 

( 5) 

( 6) 

( 7 ) 

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

The coil lead wires are not of the approYed t ype. 

The electromagnets are not wound with approved wire nor 
protected with approved coveri.~g. Singl e silk enameled 
and plain enameled wire have been used. Either double 
silk or double cotton covorod enameled wire is permitted. 
An adhesive covering is usod on the vibrator winding and 
a paraffin saturated tape covering is used on the main 
v,inding. 

Tho covor securing screws, washers and nuts rusted during 
the salt spray test. Copper-nickel alloy material should 
be used for these parts. 

The diaphragm is riveted to t he chassis and cannot be 
replaced without the use of special tools , prohibit ed 
under paragraph D-12k. 

No nameplate is furhished. 

T'~e core of the ma.in electrom.gnet is not protected 
against corrosion. 

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

(9} Drain holes are not provided in the projector flange. 

(10) Solderless lugs are used. 

(11) The terminal cover securing screws are steel and rusted 
during the salt spray test. Larger screws, of copper­
nickel alloy, should be substituted. The cover gasket 
should be of one piece rubbor instoad of two pieces as 
furnished. 

· (12) The gap betwoon tho diaphragm button and tho polo facos of 
tho oloctroma.gnet is docreasod by turning tho external 
adjustment screw and bending tho chassis. It was found 
possible to givo the chassis a permanent sot by turning 
the screw too far, making further adjustmonts impossible. 
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(b) This horn oper ated satisfac·torily over t he ent i re 
period of the test, requiring no adjustments, due to changes in 
ambient temperature, or the application of snock and vibration. 
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Recommendations 

(a) It is recommended that the sample type H- 5 motor-boat 
horn be approved for Naval use, subject to the correcti on of the 
mechanical deficiencies, noted under °Conclusions 0 and a satisfactory 
check tost. 

(b) It is further recol!llllended that the manufacturer be 
required to furnish a projector flange of cast bronze, mounting tho 
diaphragm and chassis with ms.chino screws, threaded into, but not 
ponotrating th0 casting. Through bolts should bo used for securing 
this assembly to tho case. This chango would i r.croaso tho weight 
slightly above that allowed by tho specifications, but it is bel ieved 
to bo justifiable in tho interest of ruggedness. A chassis, similar 
to t hat commonly used on tho Navy typo H- 2 horn, would prove sui table 
and would permit tho gap botwoon tho diaphragm button a nd the polo 
faces to be adjusted while tho mechanism is r om~~ed from the caso. 
Tho external adjustment s crew could bo climino.tod. As at present 
constructed, the horn cannot be completely adjusted when assembled or 
with t he chassis removed from the case. 
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DZSCnIPTION OF MA.TERI.AL 

4. This sample horn is of the separate vibrator type. The 
vibrator has the general appearance of a single pole tel ephone relay. 
It ha s two (2) tungsten contacts (l/811 diameter) and an adjusting 
screw for varying the tension on the armat ure lever. The winding is 
connect ed in series with th0 contacts i n t he manner of a convent ional 
buzzer . 

5. Tho main electromagnet has a l amina t ed core of "U" shaped 
construction . It i s mounted on a cast bronze mounting plate dir ectly 
abovo u stool button riveted to tho cont or of t he diaphragm. As t his 
magnet winding is connected in parallel with tho vibrator wi nding , 
it rocoi vos current impulses at t he s amo rate, causing it to al tornatE:ily 
attract and rolaaso the diaphragm button. 

6. The diaphragm is of copper-ni ckel all oy and is secured 
to the mounting pl ate with brass eyelets so that it i s not removable . 
Some waterproof compound has apparently been a pplied t o these surfaces 
before assembly. 

7. The ent ire chassis is housed in a cast bronze ca se, 
provided with a formed brass projector. A fla t rubber gasket is 
l ocated i n a shallow recess in the rim o f the case . I t is clamped 
botwcen t ho chassis and tho case by eight 8-32 fill i stor hoad nickol 
plated st ool machine screws provided wi t h f lat washers and nuts. These 
screws also s0cure tho projoctor flange. 

8. An oxtornal adjusting screw i s threaded i nto tho r oar of 
tho caso and may be usod t o adjust tho gap b0twoon t ho diaphragm 
button and tho oloctromagnot. This distance is varied by deforming 
tho olectr o!il3.gnot supports . 

Tho t e rminal strip is of phonolizod fabric and mey bo 
by removing a curvod plate from tho sido of tho cs.so . Two 
lugs a rc providod n.nd tho caso is tapped f or two 3/4 11 (IPS) 
Navy t enninal tubes. 

9 . 
rcachod 
mount i ng 
standard 

10. 
outsi de. 

The case is finished in a gray paint bot h i nside and 

11 . The sampl e l1orn is shovm by photographs , Plates 1 and 2 . 

MET"riOD OF TEST 

12 . The s ample horn was first t ested t o det e rmine t he el ec­
trical characteristics, pitch of note and sound pr es sure output. 

13 . It was then subjected t o an endurance test of '1one second 
on" and "one second off" f or an uni nterrupted per i od of 9000 cycles, 
the first half of whi ch was conduct ed at an ambi 0nt t emperatur e of 



60° c., and the second half at o0c. During the first half of the 
t est the temperature rise was deterLri.ned by the r esist ance method. 

14. It was next placed on a st andard 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 res istance 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 minuto, for 30 minutes each, on a standard 
Bureau of Enginooring vibration machine . 

16. Tho sound pressure out put and pitch of not 0 woro thon 
chocked to determine compliance with paragraph F-2n. 

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

18. The tests were concluded with the salt spray test , under 
which the sample horn was subjected, under ult ra-violet light, to a 
20% salt spray at 55° c. for 3 minutes, followed by an air blast at 
550 C. for 3 minutes, t he cycle being repeated for an uninterrupted 
period of 100 hours. A careful examination of tho sample, to deter­
mine compliance with the specificat ions as to design, guality of 
workrmnship and materials, concluded tho tests. 

RESULTS OF TESTS 

19 . The test result s obtained were as follows : 

Requirements Test Values 
Type H- 5 

Vol tage : 6 volts. 

Cur r ent: Direct 

Amperes : Not specified. 

Watts: Not over 50. 

Weight: Not over 7 pounds. 

Pitch of note: 100 to 600 C,P.S . 

Sound pr essure output: Shall be not 
less than 85 decibels, at 18 feet in 
a sound proof room. 

Shock integrity: Shall withstand 
20 blows of 250 foot pounds each, 
u_~der conditions specified under 
paragraph F-2g. 

6 volts . 

Direct. 

2 .4 a.-nps 

14 .4 volt amps. 

6 .75 lbs. 

250 C.P.S. 

85 db 

* Small fracture in projector 
crimp at flange after test. 
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Requirements 

Vibration Test~: 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 "one 
second on" and "one second off" 
for a period of 9000 cycles, the 
f irst half at an ambient t empera­
ture of 60° C. and the socond half 
at o° C. 

Tompcraturo rise: Shall not oxceed 
45o C. at any time during t he on-
durance test. 

Rctost of acoustical output as 
spacifiod in paragraph F- 2u. 

Dielectric test: Shall withstand n 
diolcctric tost of 500 volts , a t 
60 cyclos, for a period of ono 
minute . 

Insulation re sistance: Shall be 
not less than 1 megohm, vnth 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 supplied with ~101-
rated voltage. 

Watertight integrity: Shall be sub­
merged under 3 feet of sta ~dard sea 
water for 3 hours without water 
entering tho case . 

Test Values 
Type H-5 

Complied 

Complied 

Complied 

Compliod 

100 megohms 

Complied 

* Not used throughout. 

Complied 

Complied 
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Reguireirents 

Salt spray test: Shall be subjected 
under ultra-violet light, to a 2~ 
salt spray at 550c. for a period of 
3 minutes, followed by an air blast 
at 55o c. for 3 minutes, the cycle 
being repeated for a period of 100 
hourso Shall show no serious cor­
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 bronzeo 

Terminal block: Shall be of approved 
material, equi pped with terminal 
lugs in accordance with Bu.Eng. 
Drwg. 9-S-1841-L. 

Test Values 
Type H•S 

* Screws, washers and nuts 
rusted. 

* None furnished . 

Bronzo. 

Torminal block satisfactoryo 
* Soldorlcss lugs usod. 

* Donotos failure to comply with tho specifications. 



CONCLUSIONS 

20. This sample motor- boat horn, manufactured by Control 
Instrument Company, Brooklyn, New York, complies with the specifications 
for type H-5, except as follows: 

(a) A fracture occurred in the projector where crimped to the 
f lange during the shock test. 

(b) The coil l ead wir es are not of the approved type. 

(c) The electromagnets are not ·wound with approved uire nor pro­
tectod with approved covering . Single silk enameled and pl ain 
enamolod wi re havo b0en used. Either doubl e silk or double 
cotton covered onamoled wir e is permitted . An adhesivo cover­
i ng is usod on tho vibrator winding and a paraffin saturated 
tapo cover ing is usod on the na.in winding. 

(d) Tho cover securing screws, washer s and nuts rusted during the 
salt spray test . Coppor- nickol alloy material should bo 
used for thoso parts. 

(13 ) Tho diaphragm is rivoted to tho cl1assis and cannot bo roplacod 
without tho use of special tools, prohibited under paragraph 
D- 12k . 

(f) No namoplato is £urnishod. 

(g) The core of tho ma.in olcctromagnot is not protoctod against 
corrosion. 

(h) Tho stool parts of the vibrator appear to bo cadmiUI!l plated. 
Zinc pln.ting should be substituted. 

(i) Drnin holes arc not provided in tho projoctor flange. 

(j ) Soldcrloss lugs arc used. 

(k) Tho tor?!linal cover securing screws aro stool o.nd rustod during 
tho salt spray test. Larger s crews , of coppor- nickol alloy, 
should be substituted. The cover gaskot should be of one 
piece rubber instead of two piocos as furnished. 

(1 ) The gc.p bctwoon tho diaphrcgm button and tho polo faces of 
tho oloctromagnot is docroused by turning the external ad­
j ustment screw and bending the chassis. It was found 
possible to give the chassis a per manent set by turning the 
screw too far, making further adjustments impossible. 

21. This horn operated sati sfactorily over the entire period of 
the test, requiring no adjustments, due to changes in ambient t empera­
ture, or th6 a pplication of shock and vibration. 






