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AUTHORIZATION FOR 'IBST 

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

Reference: (a) BuEng.ltr. S65-4/L5(2-l-Ds) of 4 Feb. 1937. 
(b) Specifications SGS(65)•102a, Bells, Interior 

Communication, of 1 June 1936. 

OBJECT OF TEST 

2. The object of this test was to determine how closely 
the subject bells complied with the specifications, reference (b), 
relative t o ~ests for type approval. 

ABSTRACT OF TEST 

3. The subject bells as received, without making any 
adj ustments , were tested for power consumption and sound output 
at rated voltage and frequency. All tests were made in the order 
outlined under the specifications for type approval. The usual 
inspection for suitability in dosign and quality of workmanship 
and materials concluded the test .. 



Conclusions 

(a ) The subject bells rranuf actured and submitted by Bendix 
Marine Pro duct s Company, Brookl yn, New York , under test for 
conformance wi th the specifications, reference (b), for type 
approval, failed to comply with the following requirement s : 

(1 ) During the second p~riod of the endurance t est 
{at the 14th hour) t he· striker rod on the 8-inch 
bell broke at the point where the rod is cl amped 
t o the armature . This break wa s due to the 
lack of suffi cient material where the rod is cu~ 
away to allow for clamping. In order to complete 
t he test, a new rod was install ed. 

( 2) The movable t u.."lg sten c onta~t on the 4-inch be l l 
l oosened and required re~rivet i ng during the 
latter part of tho endurance test. 

(3) Under the salt spray t est, the paint on both of 
the bells was badly deteriorated and the lo ck­
washers used under the heads of the bolts se curing 
the gongs were corroded. The l ockwasher s had no 
protective plat,ing. 

(4 ) The priming coat of zi nc chromat e paint has been 
omitted on both of the bell cases. The gong s are 
finished in black inst ead of a heavy coating of 
approved grey la,cquer. 

(5) The weight of the 4-inch bell exceeds that al l owable 
by 14 ounces. 

(6) Plain enameled copi:er wire is used on the windings 
of b oth bells instead of double silk or cotton 
covered enamel. 

(7) No nameplates have been provided on the sampl e 
bells as requir ed under Specifications 17Nl. 

{8) The case covers o:f both bells are of cast aluminum 
alloy, while that required when t he internal 
mechanism is located therBon is composi tion BE. 

(9) I t is noted that resistors are used across the 
contacts of each be11; Paragraph D-7w re quires 
suitable condensers to prevent radiation of radio 
f requency -£mergy • However , as these resi stors 
reduce contact arcing, they may be considered a 
satisfactory substitute. 

- 1-a - · 



Rocommondati ons 

(a) In view of the subject bells having complied with 
the :major r equirements of the specifications, it is recommended 
that tentat i ve approval be considered pending the correction of 
the deficiencies noted herein under "Conclusions •0 

- 1-b -



DESCRIPTION OF MATERIAL UNDER TEST 

4-. Two bells, one 4•inc'h and one 8-inch, shown by Plates l 
to 4 respec-tively, were submitted for test. 

5. Each bell is of the vibrating type and is designed for 
115 volts, a.c., 60 cycles. 

6. The magnetic circuit consists of a 11UtQ-shaped laminated 
core and a solid armature of rectangular cross section. 

7. The laminated core supports two (2) windings connocted 
in series, each being held on its respective pole piece by tho 
bendi!'l.g over of the outside larni!'l..a.tions. Tho coils on the 4-inch 
bell are form wound and bound with cotton tapo. Tho coils on the 
8-inch boll are formed with intor-wound cotton thraad and imprognatod. 

8. The armature of each bell is providod with two (2) 
locking adjustments; one a contact which limits the stroko away 
from tho poles, the othor a spring to roturn tho armature to its 
normal position • 

9. Each unit is oquipp(;;d with a terminal block of molded 
phenolic matorial having 9-S-1841-L terminals and a brackot for 
supporting a flat contact spring. Tho spring is slotted at tho 
unsupported end to fit on insulating bushing rivctod to tho armature. 
A clearance is provided in tho bushing so that tho o.rmat uro rro.y 
move further toward end away from the polos then the contn.ct cnrrying 
spring. The contact carrying spring on the 8-inch boll unit has~ 
longitudinal slot approxinntely 01!75, prosume.bly to weaken tho 
spring tension without decreasing the thickness. 

10. All contacts are made of tungsten and are shunted by 
two (2) fixed resistors connected in series and having a total 
resistance of approximately 1250 ohms. 

11. The striker arm is a bent piece of steel rod threaded 
to fit the steel striker ball. Where the arm enters the case cover, 
a watertight packing gland of cadmium-plated steel is provided. 
The s triker ball, which may be adj ustod by turning, is provided 
with a locknut and forms tho only external adjustment of the b0ll. 
The 4-inch and 8-inch units are mounted on their respective aluminum 
alloy case covers. 

12. Located on each of the case covers is a cast steel 
bracket secured to a boss by a tapered steel pin, threaded at one 
end to accommodate a locknut. The other end of the bracket is 
provided w-ith a square boss, fitting a hole in the bell gong and 
preventing its turning .. A pin also is located in this boss to 
engage a hole in the bell. 



13. The pressed steel gongs are clamped to their respective 
brackets by brass cap screws, nickel plated, haVing cadmium plated 
steel was}jers • 

14. All internal metalli e parts, with the exception of 
the laminated core in the 8-inch bell, are protected against 
corrosion by nickel or cadmium plating. 

15. Each case is of ca.st aluminum alloy, having four (4) 
mounting lugs and two (2) external bosses, one tapped for a 3/4-inch 
standard terminal tube. The case covers are secured with six (6) 
1/411 -20 oval fillister head cadmium-plated steel IIYlchine screwe, 
equipped with cadmium-plated stuol washers and locknuts. 

16. Both units are made watertight by the incorporation 
of four ( 4) circular "V"-shaped edges, cut in the case covers, 
which imbed them~elves in the rubber gasket, recessed in the case, 
when t he c over is bolted down. 

ME1HOD OF TEST 

17. The sample bells as received from the manufacturer 
were first tested for current consumption and power fac t or and 
then subjected to the shock tests, conducted as specified under 
paragra ph F-2h. 

18. They were next subjected to an endurance test con­
sisting of operating them one minute every alternate minute for 
24 hours at an ambient temperature of 65° C., and one minute every 
a ternate minute for 24 hours at ambient temperature of 10°0. 
During these tests, the temperature rises of the windings were 
obtained J u sing the resistance method. 

19. During the last four (4) hours of each half of the 
endurance t ost, both bells wer0 test3d for operation at ovor and 
under voltage and frequoncy. Tests were also I!Yldo with the bells 
inclinod 30° from the vertical in all pl.a.nos. 

20. Next followed tests for insulation resistance, dielectric 
strength, s ound output, and watertight integrity. 

21~ The test was concluded with an examination of the design 
~d qua.iity of workmanship and n:e.terial.s. 

RESULTS OF TEST 

22. The test results obtained were as follows: 



Requirements Test Values 

~ch Bell a-inch Bell 

Voltage: 115 volts 

Current: Alternating 

Frequency: 60 cycles 

Amperes: Not specified 

Watts : Not over 15 watts for 
4-inch bell and 25 
watts for 8-inch. 

Power factor: Not l ess than 
50"/.. 

Sound output: Not le ss than 
47 db. for 4-inch bell 
and 55 db~ for 8-inch 
bell. 

Endurance; Shall operate one 
minute every alternate 
minute f or 24 hours at 
ambient temperature of 
·55oc. and 24 hours at 
10°c. 

115 volts 

Alternating 

60 cycles 

0 .20 amperes 

12.0 watts 

52.2% 

63 db. 

See collllIBnts 
under "Con­
clusions." 

Sound output: Shall not decrease 2 db. 
mor e than 3 db. during 
the period of type 
approval tests. 

Tem:p3ratura rise: Shall not 
exceed 35°c. above an 13 .1 °c. 
ambient temperature of 
65°c. , during period of 
endurance test • 

Shockproof qualities and inclina- Complied 
tion operation: Par. 
F•2h. 

Dielectric tost: Shall with- Complied 
stand 1500 volts a.c., 
60 cyclo s, for a period 
of one minute applied 
before immersion and 
500 volts a.c., 60 cyelos, 
applied aftar immersion. 

11.5 volts 

Alternating 

60 cycles 

0 . 21 amperes 

13 .. o watts 

64 db. 

See comments 
under ncon­
clusions ." 

2.s db. 

o · ll. 9 C. 

Compl ied 

Compliod 



Requirements 

Insulation resistance: Shall 
be not less than 10 
m~gohms following dielec­
tric test tmd l megohm 
succeeding immersion 
test. 

Waterproof' test: No leaks- shall 
occur when submerged in 
salt water t p a depth of 
3 feet for a period of 
one hour. 

· Salt spray test: Par. F-2f. 

Case materi al : Shall be of 
aluminum alloy and 
oover ma.de of composi­
tion BE when supporting 
the internal mechanism. 

Bell material : Stainless steel 
or approved equivalent. 

Contaft nat erial: Shall be 
made of tur:g sten. 

Assembly s crews and bolts: 
Steelt cadmium plated. 

Painting : One priming coat of 
zino chronate paint prior 
to t wo coats of aluminum 
paint. Gongs to be 
fini shed with a coating 
of grey lacquer. 

Weight: ~hall be not more than 
4 pounds for 4-inch bell 
a~d 9-1/2 pounds for 
8-inc h be 11. 

Dimensions : Not specified. 

.5 .. 

Test Values 

4~inch Bell 

200 megohms 
100 meg<?~S 

Complied 

See comments 
under "Con­
clusions." 

Case - aluminum 
*Cover - II 

Fonned stain­
less steel. 

Complied 

Complied 

*Priming coat 
omitted on 
case. 

-ll-Omitt-ed 
Black 
substituted. 

*4 lbs. 14 oz. 

Depth• s,o 
Height - 6'!75 

8•inch Bell 

200 megohms 
100 megohms 

Complied 

See comments 
under "Con­
clusions. Q 

Case • aluminb 
*Cover - " 

Formed stain­
less steel. 

Complied 

Complied_ 

*Priming coat 
omitted on 
case. 

*Omitted. 
Black 
substituted. 

6 lbs. 15 oz.. 

611625 
10'15 



Requirements 

Amplitude of contact motion: 
Shall be not less than 
01l093 for 4•inch and 
8-inch bells • 

Windings: Shall be of double 
silk or cotton covered 
enamel ed copper wire. 

Nameplates : Shall be in 
accordance with Specifica­
tions 17Nl. 

Test Values 

4-inch BeU,. 

*0'!018 
(approxiimtely) 

*Plain enameled 
copper wire• 

*No nameplate 
provided, raised 
lettering used. 

B•inch Bell 

~ 11020 
(approximatelJr) 

*Plain enamele 
copper wire. 

*No nameplate 
provided• 
raised 
l ettering 
used. 

* Denotes f ailure to comply with the specifications. 

-6-



CONCLUSIONS 

23. Tho subj~c~ bells, manufactured and submitted by Bendix 
Marine Products Company,. Brooklyn, New York, under test for confornanc 
with the specifications, reference (b), for type approval, faited to 
comply with the foll,o'Ring requirements: · 

(a) DurinlJ the second period of the endurance test 
(at the 14th hour) the striker rod on the 8-inch 
bell broke at the point where the rod is .clamped 
tQ ttie ar:m.ture. This break was due to the lack 
of sufficient material where the rod is cu t away 
to ~low for clamping. In order to complete the 
tes-fi, a new rod was installed. 

(b) The mov~hle tungsten contact on the 4-inch bell 
loosehed and required re-riveting during the latter 
part of the endurance test. 

(c) Under t he salt spray test, th~paint on both of the 
bells was badly deteriorated and the lockwashers 
used under the heads of the bolts securing the 
gongs wer~ corroded • The loc kwashers had no 
protective plating. 

( d ) The priming coat of zinc chron:e. te paint has been 
omitted on both of the bell cases. The gongs are 
finished in black instead of a heavy coating of 
approved grey lacquer. 

(e) The weight of the 4-inch bell exceeds that allowable 
by 14 ounces • 

(f) Plain enameled copper wire is used on the windings 
of both bells instead of double silk or cotton covered 
enamel. 

{g) No nameplates have been provided on the sample bells 
as required under Specifications l 7Nl. 

(h} The case covers 9f both bells are of cast aluminum 
alloy, while that required when the internal 
mechanism is located there on is composition BE. 

(i) It is noted that resistors are used across the 
contacts of each bell. Paragraph D-7w requires 
suitable condensers to prevent radiation of radio 
frequency energy. However, as t hese resistors 
reduce contact arcing,they may be considered a 
satisfactory substitute. 
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