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AUTHORIZATION FOR TEST

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

Reference: (a) BuBng. ltr. S$65-4/L5 (10-10-Ds) of 12 October 1935.
(b) Navy Dept. Specs. SGS(65)-102 of 2 Jemusry 1935.
(e¢) Nevy Dept. Specs. 17Slle of 1 April 1931.
(@) USS YORKTOWN and USS ENTERPRISE (CV5-CV6) bells
for I.C. system.

OBJECT OF TEST

2. The object of this test was to determine how closely the 3-inch
eénd 10-inch vibrating type bells comply with the specifications, references
(b} and (¢), and their suitability for use on the USS YORKTOWN snd the
USS ENTERPRISE (CV5~CV6).

ABSTRACT OF TEST

3. The subject bells as received were first set up ir standard
test circuits and their current consumption snd power factor measured,
while operating at rated voltage and frequency. The usual tests for
endurance end temperzture rige of the windings at ambient tempersture of
40°C. then followed. Each was then tested for shock integrity, inelination
2t over and under voltage and frequency, watertight integrity, sudibility
range, insulation resistance and dielectric strength. The test was
concluded with an inspection of the materisls, design and workmanship.



Conclusions

(a) These bells are of good design and first class workmenghip. Under
test they complied with the major requirements of specificstlons, reference
(b), with the exception of the size of the gongs. However, it is under-
stood thtt this contract wae awarded prior to the writing of these specifica-
tions. In view of this, the bells would be acceptable under specificctions,
reference (c), if modified in accordance with paragraphs 23 and 24.

(b) The sound output of these bells compares favorably with thoce of

the 4-inch and 8-inch bells, tested and reported in NRL Report No. B-117/
of 10 July 1935.
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Recomnmendations

(2) It is recommended that these bells be approved only for use on
ships CV5 end CV6, subject to correction of defects noted under pare-
graphs 23 and 24 of this report, due to 3-inch and 10-inch bells not
being accepteble under the latest specificstions.

- 1-b -



DESCRIPTION OF MATERIAL UNDER TEST

L. Two bells, one 3-inch, Cory Plan No. CAL-740-145, and one 10-inch,
Cory Plan No. CAL-740-4A5, were submitted for test. They are intended for
installation in interior communicetion systems on the USS YORKTORN and the
USS ENTERPRISE (CV5 and CV6).

5, Each bell is of the vibrating type and designed for 115 volts,
8.Coy €0 cycles.

6. The magnetic circuit consists of a "U"-shaped, laminated core end
a solid armeture of rectangular cross section.

7. The lemineted core supports two windings, comnected in series.
The total resistence of the coils by bridge st embient temperature of 40°C.
is 32.62 ohms for the 3-inch bell and 32.50 for the 10-inch bell. Each
coil is held on its respective pole piece by bending over the outside
laminations. They ere of form wound enameled wire, bound with cotton
thread and impregneted with insulating varnish.

8. The armature of each bell is provided with two (2) locking adjust-
ments, one & contect which limits the stroke ewsy from the poles; the
other & spring to return the ermature to its mormel position.

9. A terminsl strip of molded phenolic material is equipped with
two (2) Nevy terminal lugs and a bracket for supporting & flat contact
spring. The spring is slotted at the wnsupported end to fit an insulat-
ing bushing, riveted to the armature. There is come clearance in the
bushing so that the armature may move further towerd, end away from, the
poles than the contact carrying spring.

10. The contacts sre tungsten and sre shunted by two (2) fixed
resistors comnected in series and having & total resistence of approx—
imately 1280 ohms.

11, The striker &rm is a bent piece of steel rod threaded to fit
the steel striker bell. Where the arm enters the case cover, & water-
tight packing glend of cadmium pleted steel is provided. The striker ball,
which mey be adjusted by turning, is provided with a locknut end forms
the only external sdjustment of the bell. The entire mechanism is
mounted on the aluminmum alloy case covers

12. A cast steel bracket is secured to & boss on the case cover
by a tapered steel pin, threaded at one end to accommodate & locknut.
The other end of the bracket is provided with a square boss, fitting &
hole in the bell gong and preventing its turning.

13. The gongs, 3-inch and 10-inch diemeter and of cast bell material,

are clemped to their brackets by brass cap screws, nickel pleted, having
cadmium plated steel washers and lockwashers.
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14. All internsl metallic parts, with exception of the laminated core,
are protected sgainst corrosion by mickel or cadmium plating.

15. The case is alsc of cast alwminum alloy, having four (4) mounting
lugs end two (2) externel bosses, one tapped for a 3/4-inch NHavy terminal
tube. The case cover is seccured with six (6) 1/4-inch - 20 oval fillicter
head cadmium pleted steel machine screws, used as through bolts and pro-
vided with cadmium plated steel washers and nuts.

16, PFour (4) circular *V*-sheped edges, cut in the case cover, imbed
themselves in the rubber gasket, recessed in the case, when the cover is
bolted dowm.

D TEST

17. The bells, menufacturer's adjustment unchanged, were first
tested for current consumption and power factor and then subjected to
shock tests, outlined in paragreph F-5c of SGS{65)-102.

18. Without readjusting, they were tested for endursnce by placing
them in a compartment heving sn embient temperature of 65°C., and
opercting them one minute every slternate minute for 24 hours. The
ambient temperature was then reduced to 40°C., and the test continued for
an additional 24 bours. During this test the temperature rises of the
windings were obteined by the resistence method.

19. Both bells were then tested for satisfactory operation at over
and under voltege end frequency when inclined 30° from the vertical
in all planes.

20. The ususl tests for insulation resistance, dielectric strength,
audibility range, sound output, and watertight integrity, were then
made.

21. The test was concluded with a careful examination of the
design and quallity of workmenship and materials.

RESULTS OF TEST

22. ‘The results given below were obtained when the bells were
tested for comformance with specifications SGS(65)~102 and 178lla.

Requirements Test Values
-dach Bell  10-inch Bell
Voltage: 115 volts 115 volts 115 volts
Currentt Alternating Alternating Alternating
Frequency: 60 cycles 60 cycles 60 cycles

o
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Requirements

Amperes:

Watts:s Not over 15 watts for 4-inch
bell nor 20 watts for &-inch.

Power factor: Not less than 30%.

Sound output in decibels, measured
at 18 feet ir sound-proof room,
using Gemeral Radio noise meter,
type 559-A.

Endurence: ©Shall operate one minute
every alternate minute for 24
hours at ambient temperature of
65°C., and 24 hours at 40°C.

Temperzature rise: Shall not exceed
30°C. &t ambient temperature of
40°C. during endurance test.

Shock test: Shell be tested as
specified in par. F-5c.

Inclination: Shell operate satis-
factorily in eny plene 30° from
the vertical &t over end under
voltage and frequency.

Dielectric test: Shall withstand
1230 volts, a.c., 60 cycles, for
a period of one minute applied
before, and 500 volts, &@.Co,
60 cycles applied for one minute
after the immersion test.

Insulation resistance: Shall be
not less than 5 megohms upon
completion of dielectric tesi
and 1 megohm following the
immersion test.

Weterproof test: No lesks shall
occur when submerged in salt
water to a depth of 3 ft. for
a period of 1/2 hour.

Test Velues

3-inch Bell
0,185 amps.

11.6 watts

54¢5%
46 db.

Satisfactory

13.18°C.

Satisfactory
under &ll tests.

Satisfactory
under &11 tests.

Satisfactory
under all tests.

150 megohms

10-inch Bell
0.215 amps.

12.0 watts

L8.5%
58 db.

See Comments,
p&r. 23.%

13.45°C.

Satisfactory
_ under all tests.

Satisfactory
under &ll tests.

Satisfactory
under &1l tests.

175 megohms

(By 1000 volt megger)

Satisfzctory, no
lesks occeurring.

Saticfactory, no
lesks occurring.



Requirements

fudibility range: A ninimum
distance of 50 yds. for 4-inch
beils and 100 yds. for 8-inch
bells.

Dese material: Shall be made of zlumi-
nun alloy,

Bell materials Cast bell metal per-
mitted.

Contact material: Shall be made of
tungsten.

Assembly screws end boltss Steel,;

cadnmium plated.

FWelghts Not specified.
Dimensiont Not specified.
Workmsnships First clsss in every

respect.

COMMENTS ON RESULTS OF T5ST

Test Vslues

3-inch Bell

&pproximately
316 yds.

Alurinun alloy.
Cest bell metal.
Tungsten.

Stesl, cedmium

plated.

5 1bs. 4 0Z.
(Potal)

Depth, 5%0
Helght, 69875

First class.

10-inch Bell

Approximately
4R5 yds.

Alurinum alloy.

Cast bell metel.

Tungsten.

Steel, cedmium
plated.

10 1bs.
(Totel)

Depth, 6225
Height, 13%0

First class.

23. TUnder endurcnece, the insuluator rivet on the armature of the 10-inch

bell beceme loose after 26 of the required 48 hours of operution.

After

tizhtening the rivet, the bell satisfactorily completed the remainder of

the endurance test.

2.. Under inspection of the materials for conformance with the
specifications, the following defects were observeds:

(2) The magnet cores are not coated with insulating varnish
for protection egainst corrosicn.

{p) Steel inserts have not been provided for the screws
securing the terminal strip and fixed resistor bracket.

(¢} Pins are not provided in the gomg bruckets to prevent
the gong from being replaced in other then the original

position.



CONCLUSIONS

25. These bells are of good design and first class workmenship. Under
test they complied with the major requirements of specifications, refer-
ence (bj, with the exception of the size of tihe gongs. However, it is
understood that this contract was awarded prior to the writing of these
specificztions. In view of tiais, the bells would be ecceptable under
specificetions, reference (c), if modified in accordance with paragrophs 23
cnd 24.

26. The sound output of these bells compares favorably with those
of tne J—-inch and 8-inch bells, tested und reported in NRL Report lo. B-1174
of 10 July 1935.
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