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AU'IlHORIZATION FOR TEST 

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

References; (a) BuShips Ltr. S65-2(350) of 14 January 1943 to 1-JRL. 
(b) Specification 17Sll(INT) of l October 1941 and 

OBJECT OF TEST 

Amend.ment 2 of l March 1942. 
(e) Specification 17El3(INT) of l March 1942., 
(d) Schwarze Electric Co. Drwg. No. C.AT. lo6., 
( e) Schwarze Electric Co. Dnvg. No. CAT. 102. 

2. The object of this test nas to determine conformance of the 
sample horns vii.th specification, reference (b), and their suitability for 
Naval use. · 

ABSTRACT OF TEST 

3. · The sar.:ple horns vmre set up at this Laboratory in suitable 
test circuits where their performance was carefully observed for compliance 
Yli.th the specification. An inspection to detennine compliance in the matter 
of materials., design., and vrorkmanship., concluded the test. For additional 
information, the sample H-2 horn 11as subjected to the HI shock test speci­
fied in reference (c), after all other tests. 
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CONCLUSIONS 

(a1 The subject horns failed to comply with specification, 
reference (b)J in the follo,ving respects: 

(1) Endurance-· The H-1 horn failed after 20 hours due to a 
fractured armature shaft, piece 56. The binding post insula­
tor, pc. 37, was also found fractured. 

(2) The temperature rise of the type H-1 horn exceeded that 
allowed by 1.8° C. 

(3) The magnet wire of both horns was not insulated with silk or 
cotton. 

(4) Terminal blocks were not provided. 
(5) Tenninal lu~s lvere not provided. 
(6) One flat was provided in the side of each case in lieu .of bosses. 
(7) The contact spring of the H-1 horn is of steel in lieu of phos-

phor bronze or beryllium copper. 
(8) The diaphragm of the H-1 horn is steel in lieu of nickel-chrom­

iwn alloy. 
(9) The samples are designed for 2 point in lieu of 3 point mounting. 
(lO)Drawings, references (d) and (e), do not agree with the samples 

submitted in regard to mountine straps, which, as furnished, pene­
trate the case. The material of the type H-2 diaphragm is given 
as steel, but was furnished as nickel chromium. · 

(b) The results of the FI shock test indicate that the strength 
of the t:rpe H-2 horn is adequate to vn. thstand high impact shock. 
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RECOMMENDATIONS 

(a) That the type H-1 horn be considered NOT SATISFACTORY for 
Naval use in View of the deficiencies noted under i'.iconclusions". 

(b) That the type H-2 horn be approved subject to the desires of 
the Bureau relative to the deficiencies notEi.d under "Conclusions". 

(c) That the type H-2 horn be considered SATISFACTORY from the 
standpoint of high impact shock integrity. 
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DESCRIPTION OF :MATERIAL 

4. The subject horns, submitted by Schwarze Electric Company, 
Aa_rian, Hichigan., as Navy types H-1 and H-2, are designed to operate from 
a supply of 115 volts, direct potential and 115 volts, 60 cycles, respect­
ively. 

5. The type H-1 horn is of the vibrating type employing a single 
magnet v,i.ndin6 and having adjustable contacts for interrupting the circuit. 
Contact arcing is reduced by a o.25 mfd. shunting condenser. The noise is 
produced by the steel diaphragm when it is struck by the free end of a rod 
nhich is secured to the aiinature. 

6. The type H-2 horn is of similar construction but is of the con-
tactless type. The striking rod of this unit strikes a nickel-chromium 
alloy button riveted to a diaphragm of the same material. 

7. The diaphragm of each is clainped between the formed-steel 
chassis and the cast-steel grill cover by six No. 8-32 round headed steel 
machine screws threaded into the cover. A flat rubber gasket is located 
between the diaphragm and cover to insure vratertightness. 

8. The mechanism is enclosed in a fabricated sheet steel case 
provided ,r.i.th a 3/1611 x 1 11 steel strap, drilled for two 3/8-inch mounting 
screws, ,mich passes through and is welded to the housing. One fiat is pro­
vided in the side of the housing for the installation of a tenninal tube. 

9. A square rubber gasket of 1/4-inch cross section is recessed 
in the grill cover and contacts the rolled flange of the housing when 
secured by six 1/4-20 round head steel machine scre,;s used as throuGh bolts. 
Both case and cover are finished vrith gray paint applied over zinc chromate 
paint. 

10. Further details in the design and construction of the subject 
horns are sho,m by photographs, Plates 2, 3, and 4, and drawings, references 
(d) and (e). 

METHOD OF TEST 

11. The sample horns, following tests to determine their electrical 
and acoustical characteristics at rated voltage and frequency, were subjected 
to further tests in the following order: 

(a) Inclination 
(b} Endurance and temperature rise 
(c) Sound pressure output 
(d) Shock 
(e) Vibration 
(f) Dielectric 
(g) Insulation resistance 
(h) Watertight 
(i) Salt spray 
(j) HI shock 

12. The tests were concluded with a careful examination of the samp­
le to determine compliance with the requirements of the 6pecification, per­
taining to design and quality of workmanship and materials., and any defects 
resulting from the tests. 



RESULTS OF TEST 

13. 'fhe test results obtained nere as follovrs: 

Requirements Test Values 

Voltage: T;ype H-1: 115 volts,.d.c. 
Type H-2, 115 volts, 60 
cycles. 

Amperes: Not specified. 

Watts: Para. E-1. 

Sound pressure output: P.:ira. E-1. 

Jnclination: Para. D-llh. 

Endurance test: Para. F-2m(l). 

Temperature rise: Para. F-2m(4). 

Retest of sound pressure output: 
Para. F-211. 

Shock test: Para. F-2g. 

Vibration test: Para. F-2h. 

Dielectric a.nd insulation tests: 
Para. E-4d(4). 

Watertight: Para. D-12e. 

Salt spray: Para. F-2p. 

!YE,e_H=l-

Tested at 115 volts, 
d.c. 

0.092 ampere. 

Conr~lied. 
10.6 (VA) 

Complied. 
95.5 db. 
{See Plate 1) 

Complied. 

➔}Failed after 20 
hours at 600 C. 
due to fractured 
annature shaft. 
Binding post insu­
lator, pc. 37, 
fractured. 

*56.3° C. above 60° 
c. ambient tempera­
ture. 

l!ot determined due to 
failure under endur­
ance. 

Tested at ll5 volt& 
60 cycles. 

0.35 ampere. 

Complied. 
18.4 watts. 

Complied. 
88 db. 

(See Plate l) 

Complied. 

Complied. 

Complied. 

Complied. 
88 db. 

Not conducted due Complied." 
to failure under en-
durance. 

Not conducted due to Complied. 
failure under endur-
ance. 

Complied. 
Greater than 200 
megohms by 1000 volt 
Megger. 

Complied. 

Co1:rplied. 

Complied. 
Greater than 200 
megohms by 1000 
volt Megger. 

Complied. 

Not conducted due 
to similarity of 
samples. 
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RESULTS OF TEST (Cont'd) 

Re9,uirem.en~ ­

Weight: Para. E-1. 

Nameplate: Para. D-l)c. 

Protection of exterior 
surfaces: Para. c-Sd. 

Clearances: Para. D-5. 

Wiring: Para. D-6a. 

Coil windings: Para. D-6b. 

Protective covering for coils: 
Para. D-9a. 

Waterproofing of coils: Para. 
D-9e. 

Magnetic circuits: Para. D-9c. 

Terminal block: Para. D-lOa. 

Terminal lugs: Para. D-lOb. 

Supply leads: Para. D-lOc. 

Terminal wiring: Para. D-lOd. 

Springs: Para. D-lld. 

Mounting lugs: ·Para. D-lli. 

Contacts: Para. D-lle. 

Diaphragm: Para. E-4b(2). 

Agreement with test plans: 
Para. H-Jb. 

Test Values 
Ty~e H-1 

Complie. 
5 lbs., 15 oz. 

Complied. 
Phenolic material 
with engraved letter­
ing. 

Complied. 

Complied. 

Complied. 

-i:-Magnet wire is 
insulated with 
or cotton. 

Complied. 

Complied. 

Complied. 

~l-None proVided. 

*None proVided. 

Complied. 

not 
silk 

-l}Qne flat is provi­
ded in the side of 
case in lieu of 
bosses. 

-tt-Contabt spring is of 
steel. 

Type H-2 
Complied. 
5 lbs., 9 

Complied. 

oz. 

Phenolic material 
with engraved let­
tering. 

Complied. 

Complied. 

Complied. 

*Magnet wire is 
insulated with 
or cotton. 

Complied. 

Complied. 

Complied. 

~}None provided. 

*None provided. 

Complied. 

not 
silk 

-l!{)ne flat is pro­
vided in the side 
of case in lieu 
of bosses. 

None used. 

~--Designed for 2 point *Designed for 2 
mounting. point mounting. 

Complied. 

*Steel d:i,.aphragm 
provided. 

None used~ 

Complied. 
Nickel-chromium 
alloy. 

*Drawings, references (d) and (e) do not 
agree with the samples in the following 
respects;. 
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RESULTS OF TEST (Cont 1d) 

Test Values 
Type H-1 Type H-2 

(a) The mounting straps extend through 
the sides of the samples. 

(b) The diaphragm of the type H-2 horn 
is of nickel-chromium alloy (Steel 
shown on drawing) • 

~<Denotes failure to comply with the specification. 

14. The HI shock test, specified in reference (c), resulted in no 
apparent drunage to the H-2 horn and the sample operated satisfactorily 
throu6hout the test. Due to failure of the H-1 horn under the endurance 
test, it nas not subjected to this test. 
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CONCLUSIONS 

15. The subject horns failed to comply with specification, 
reference (b), in the folloWing respects: 

(1) Endurance - The· H-l horn failed after 20 hours due to a 
fractured armature shaft, piece 56. The binding post insula­
tor, pc. 37, was also found fractured. 

(2) The temperature rise of the type H-i horn exceeded that allow­
ed by 1.8° C. 

(3) The magnet wire of both horns was not insulated with silk or 
cotton. 

(4) Terminal blocks were not provided. 
(5) Terminal lugs wer~ not provided. 
(6) One flat was proVided in the side of each case in lieu of bosses. 
(7) The contact spring of the H-1 horn is of steel in lieu of phos-

phor bronze or beryllium copper. 
(8) The diaphragm of the H-1 horn is steel in lieu of nickel-chrom­

ium alloy. 
(9) The samples are designed for 2 point in lieu of 3 point mounting. 
(lO)Drawings, references (d) and (e), do not agree with the samples 

submitted in regard to mounting straps, which, as furnished, pene­
trate the case. The material of the type H-2 diaphragm is given 
as steel, but was furnished as nickel chromium. 

16. The results of the HI shock test indicate that the strength 
of the type H-2 horn is adequate, to withstand high impact shock. 
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