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28 This problem was authorized by reference (a), and other

references pertinent to this problem are listed as references (b) to
(1) inclusive.

Reference: (a) BuShips ltr. 565-4(355) of 5 February 1942
(b) Specification 17S11(INT) of 1 October 1941
(¢) Sdwards and Co. Plan No. 6764 (B-1 and 3-2)
(d) Zdwards and Co. Plan Ho. 6755 (3-5 and 3-6)
(e) Edwards and Co. Plan Ho. 6782 (3-7 and 3-8)
(f) Zdwards and Co. Plan No. 6765 (H-1 and H-2)
(g) Zdwards and Co. Plan No. 6763 (Z-1 and 2Z-2)
(n) Edwards and Co. ltr. of 21 January 1942 to ZuShips
(1) NRL 1tr. 565-4/L5(ICD) of 23 Fedbruary 1942 to 3uShips
U3JICT OF TaST
2. The object of this test was to determine conformance of the
samples with the specification, reference (b), and their suitability for
_ daval use.
F ABSTRACT OF TaST
i Se The semple audible signals were set up at this Laboratory in

suitable test circuits where their performance was carefully observed for
compliance with the specification. An inspection of the samples to deter-

mine compliance in the matter of materials, design, and workmanship con-
cluded the test.




RECOMMaUAT LUND

ed that the types B-1, B-2, B-95, and B-6 bells,
2 bugzer e granted
rtures noted

(2) 1t is recommend
3.7 and B-8 bar chimes, H-1 and H-2 horms, and the Z-

type approval gubject to the correction of the minor depe

under "Conclusions®.
1 of the type Z-1 buzzer be

(v) It is recommended that approva
to satisfactorily complete

withheld pending demonstration of its ability
the required endurance test.
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DoSCRIPTION OF MATERIAL UIDER TEST

4. The subject audible signals, submitted by Zdwards and Company,
Norwalk, Connecticut, are shown by drawings, references (c) %o (g), and
photographs, Plates 5 to 14, inclusive, The acoustical anslyses are given
by Plates 1 to 4, inclusive. '

METHOD OF TaST

5. The samples, 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) Zndurance snd temperature rise

{c) Sound pressure output following endurance
(a) Shock

(e) Vibration

(f) Dielectric

(g) Insulation resistance

(h) Splashproof

(1) Watertight

(j) Salt spray

6. The tests were concluded with a careful examination of the
samples to determine compliance with the specification, pertaining to

design, quality of workmenship and materiels, and any defects resulting
from the tests.

RSSULTS OF T&ST

s The test results obtained on the types B-1 and B-2 bells were
as follows:
Bequirements Test Values
Type 3-1 Type 3-2

Voltage: 115 volts Tested at 115 volts Tested at 115

d.c. volts a.c.
Amperes: WNot specified. 0.0b2 ampere 0.083 ampere
Watts: Shall not exceed 7.5 watts 6.0 watts 6.0 watts

Sound pressure output: Shall be
40-45 decibels at 18 feet in a
soundproof room under the follow-
ing conditions:
(a) Before the endurance test 67 db 68 db

(b) Following the endurance test 72 db 72 db
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Fitch of note: Hot specified.

Inclination: Shall operate in any
position when supplied with rated
voltage and frequency and + 7 volts
and 5 cycles.

«ndurance test: Shall operate
1500 cycles of "one minute on!
and "one minute off", the first
750 cycles at 60° C, and the
second at 00 C. ambient tempera-
tures.,

Temperature rise: Maximum tempera-
ture shall not exceed 1159C. during
the endurance test. (B50C., rise at
600 C, ambient temperature.)

Shock test: Shall withstand 20
shocks of 250 foot pounds each as

—

specified in paragraph F-2g.

Vibration test; Shall be mounted
on a standard Navy 3 foot pound
vibration machine and subjected

to six tests of 30 minutes each at
frequencies of 100, 150, 200, 250,
300 and 350 shocks per minute.

Uielectric test! Shell withstand
twice the rated voltage plus 1250
volts, 60 cycles, for one minute
between electricel cirecuits and
between electrical circuits and
ground.

Insulation resistance: Shall Dbe
not less than 5 megohms at not
less than 500 volts, d.c.

Splashproof integrity: Shall be
subjected to a l-inch stream of
water, under a pressure head of
35 feet, played from a hose at &
distance of 5 feet, for 5 minutes,
without the entry of water into
the case.

See Plate 1.

Complied.

Complied.

Complied.25.30C.
above B00C. am-
bient tempera-
turs.

Complied.

Complied.

Complied.,

Complied.Great-
er than 200
megohms by 1000
volt megger.

Complied.

See Flate 1.

Complied.

Complied.

Complied. 27.600C.
above 600C. ambient
temperature.

Complied.

Complied.

Complied.

Complied. Greater
than 200 megohms
by 1000 volt megger.

Complied
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Salt spray test: Shall oe subjected,
under ultra-violet light, to a 20
per cent salt spray at 55°C. for a
period of 3 minutes, followed by

an air blast at 55¢ C. for 3 min-
utes, the cycle being repeated con-
tinuously for 100 hours.

Weight: Shall not exceed 2 pounds.

dameplate: Shall be in accordance

Dissimilar metals: Contact of dis-
similar metals, except steel, with
aluminum alloys shall be avoided as
mach as practicable in the assembly
of parts. Where contact cannot be
avoided, an approved spar varnish
or other gpproved meterial shall De
used bdetween the faying surfaces.

Protection against corrosion: All
aluminum surfaces shall be protected

with one coat of zinc chromate paint,

or an spproved anodic treatment,

over which finishing coats of approved

gray paint shall be applied.

Frotection of exterior surfaces:
sxterior surfaces of the equipment,
except nameplates, gongs, and
strikers, shall be finished with
two coats of.gray paint specifi-
cally approved by the bureau
concerned.

Clearances: Clearances between any
two electrical circuits or between
any electrical circuit and ground,
where not separated dy at least
1/16-inch of approved insulating
material, shell be not less than
1/8-inch, unless otherwise gpproved.

Lype 3-1
ot conducted due

to similarity to
Type 3-2.

*2 pounds,
4 ounces.

Complied. Copper-
nickel alloy.

Complied.

Complied.

Complied.

Complied.

Wiring: All wiring shall be in accord- *loes not

ance with the requirements of H. D.
Specification 15C1, unless otherwise
approved.

comply with
. Spec,15C1.

Satisfactory.

*2 pounds,
4 opounces.

Complied. Copper-
nickel slloy.

Complied.,

Complied

Complied.

Complied.

*Does not comply
with Spec.15Cl.
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Lype s-1 Lype 3-

Coil windings: May be either Complied.Single Complied. Single
single or double silk or cotton 8ilk enameled silk enameled
covered enameled copper wire. copper wire. copper wire.

Frotective covering for coils: Shall Complied. Complied.,
1 be nonhygroscopic, not glued or

b cemented o the coils, but shall be

A overlepped and cemented in the lap.

T ‘:"‘-_'I. i

Haterproofing of coils: A1l coils Complied. Complied.
e shall ve impregnated with an ,
b approved synthetic resinous mater- 1!
# ial or other suitable and approved
- waterproofing and insulating com-
2 pound.

Magnetic circuitsy Shall be of Complied, Complied.
laminated punchings of the best

aveilable grade for the purpose

and shall be protected against

3 corrosion.

i Terminal dlock: Shall be of approved Complied. Complied.
material and type, and readily
accessible.

f Terminal lugs: Shall be in accord- Complied., Complied.,
b ance with Bureau of Engineering

drawing 9-5-1841-L, unlese other-

wise specified by the bureau

concerned.

o 4

™. T

Supply leads: Shall enter through Complied. Complied.
the casing attached to the mounting

bulkhead and not through any remov-

b able part,

Terminal wiring: Shall be lead in Complied., Complied.
i through a boss drilled and tapped
o8 for a Navy standard terminal tube.

b The case shall be provided with two

8 Dosses, one located at the top and

: the other at the bottom of the case,

R unless otherwise approved by the
- bureau concerned.

Springs: all springs which form s Complied. Complied.
part of the electrical cirecuit

shall be of beryllium copper,

phosphor bronze, or their approved

equivalent.




Contacts: All contacts for making Complied. Comulied.
and breaking an electrical circuit
shall be of tungsten.
Agreement with test plans: Blueprint Complied. Ccomplied.
plans of sufficient detail to show
all essential components of the equip-
ment to be tested shall be furnished,
and shall check with the equipment.
8. The test results obtained on the types 3-5 and 3-6 bells
were as follows;
Segquirements Tes
Iype 3-5 = ZType 3-6

Voltage: 115 volts

amperes?! Not specified.
Watts: Shall not exceed 235 watts

Sound pressure output; Shall be
not less than 65 decibels at 18
feet in a soundproof room under
the following conditions:

(a) Before the endurance test

(b) Following the endurance test
Stroke frequency! 40-60 per second.

Inclination: Shall operate in any
Position when supplied with rated
voltage and frequency and + 7 volts
and 5 cycles,

andurance test: Shall operate 1500
cycles of "one minute on" and "one
minute off", the first 750 cycles
at 60°C, and the second at 0°C.
ambient temperatures.

Tested at 115
volts d.c.

0,084 ampere.

9,66 watts.

84 db
87 db
56 per second

Complied.

Complied.

Tested at 115
volts a.c.

0.22 ampere.

10.4 watts.

59 per second

Complied.

GDQQliE@.

Temperature rise! Maximum tempera-

Complied, 11.49C, Complied. 8.8°C,
ture shall not exceed 1159C. during

above 609, ambi- above 609, ambient

the endurance test., (559C, rise at ent temperature, temperature.
800C, ambient temperature.)
Shock test: Shall withstand 30 shocks Complied. Complied.

of 250 foot pounds each as specified
in paragraph F-2g.
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Vibration test: Shall be mounted
on a standard Navy 3 foot pound
vibration machine and subjected

to six tests of 30 minutes each

at frequencies of 100, 150, 200
250, 300 and 350 shocks per minute.

Dielectric test: Shall withstand
twice the rated voltage plus 1250
volts, 60 cycles, for one minute
between electrical circuits and
between electrical circuits and
ground.

Insulation resistance: Shall be
not less than 5 megohms at not
less than 500 volts, d.c.

Splashproof integrity; Shall be
subjected to a l-inch stream of
water, under a pressure head of
35 feet, played from a hose at
a distance of 5 feet, for 5
minutes, without the entry of
water into the case.

Salt spray test: Shall be subjected,
under ultrs~violet light, to a 20

per cent salt spray at 559C. for a
period of 3 minutes, followed by

an air blast at 55°C. for 3 minutes,
the cycle being repeated continuously
for 100 hours.

Weight: Shall not exceed 8 pounds.

Hemeplate: Shall be in accordance
with §. D. Specification 42N2.

Dissimiler metals: Contact of dis-
gimilar metals, except steel, with
aluminum alloys shall be avoided

as much as practicable in the assem-
bly of parts. Where contact cannot

LYpPEe D=0

Complied.

Complied.

Complied.Greater
than 200 megohms
oy 1000 volt
meggzer.

Complied.,

Kot conducted due
to similarity to
type 3-6.

Complied. 7
pounds, 4 ounces.

Complied. Copper-
nickel alloy.

Complied.

be avoided, an approved spar varnish or
other agproved material shall be used
betveen the faying surfaces.

LY WS i

Complied.

Complied.

Complied. Greater
than 200 megohms b;
1000 volt megger.

Complied.

Slight rusting of
steel drive pin in
gong post and pins
gecuring nameplate
to case.

Complied. 7 pounds,
4 ounces.

Complied. Copper-
nickel alloy.

Complied.




Requirements

Protection against corrosion: All
aluminum surfaces shall be protected
with one coat of zinc chromate paint,
or an approved anodic trestment, over
vhich finishing coats of approved
gray paint shall be applied.

Complied.

Protection of exterior surfaces:
sxterior surfaces of the equipment,
except nameplates, gongs, and
strikers, shsall be finished with
two coats of gray paint specifi-
cally approved by the bureau con-
cerned.

Complied,

Clearances: Clearances between any
two electrical circuits or between
any electrical circuit and ground,
where not separated by at least 1/16-
inch of approved insulating material,
shall be not less than 1/8-inch, un-
less otherwise approved.

Complied.

Wiring: aAll wiring shall be in accord- *Does not com-
ance with the requirements of H. D, ply with Spec.
Specification 15C1, unless otherwise 1801,
approved.

Coil windings: May be either single
or double silk or cotton covered
enameled copper wire.

Complied., Single
silk covered
enameled copper
wire.

Protective covering for coils: Shall Complied.
be nonhygroscopic, not glued or

cemented to the coils, but shall

oe overlapped and cemented in the

lap.

laterproofing of coils: All coils
shall be impregnated with an approved
synthetic resinous material or other
suitable and approved waterproofing
and insulating compound.

Complied.

Magnetic circuits: Shall be of
laminated punchings of the best
available grade for the purpose
and shall be protected against
corrosion.

Complied.

Complied.

Complied.

*Does not comply
with Spec., 15C1.

Complied. Single
silk covered
enameled copper
wire.

Complied.

Complied.

Complied,




Heguirements

Terminal block: Shall be of approved

Type B-5

Complied.

Type 3-6

Complied,

m2terial and type, and readily
accessibdle.

Terminal lugs: Shall be in accord-
ance with Bureau of Engineering
drawing 9-5-1841-L, unless other-
wise specified by the bureau
concerned.

Complied. Complied.

Supply leads: Shall enter through
the casing attached to the mounting
bulkhead and not through any remova-
ble part.

Complied. Complied.,

Terminal wiring: Shall be lead in
through 2 boss drilled and tapped
for a Navy standard terminal tube.
The case shall be provided with two
bosses, one located at the top and
the other at the bottom of the case,
unless otherwise approved by the
bureau concerned.

Complied., Complied,

Springs! All springs which form a
part of the electrical cireuit
shall be of beryllium copper,
phosphor bronze, or their approved
eguivalent.

Complied. Complied.

Contacts: All contacts for making
and breaking an electrical circuit
shall be of tungsten.

Complied. Complied.

*Zlectrical data
and interior
wiring are not
in agreement
with the sample.

Agreement with test plans: Zlue-
print plans of sufficient detail

to show all essentiszl components

- of the equipment to be tested shall
& be furnished, and shall check with
1 the equipment.

*dlectrical data
and interior
wiring are not
in agreement
with the sample.

52 9. The test results obtained on the types 3-7 and B-8 bar chimes
g were as follows!

k. Requirenments Test Values
B Type 3-7 Type 3-8

Voltage: 115 volts Tested at 115

volts, a.c.

Tested at 115
volts, d,c,.
amperes: Not specified.

0,148 ampere. 0.145 ampere.
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Hequirements

Watts: Shall not exceed 25 watts

Sound pressure output: Shall be

not less than 45 decibels at

18 feet in a soundproof room

under the following conditions:
{a) Before the endurance test

(b) Following the endurance test

Inclination: Shall operate in any
position when supplied with rated
voltege. and frequency and + 7 voltis
and 5 cycles.

EZndursnce test: Shall operate at
the rate of 10 cycles per minute
every alternate minute for 12
hours, the first half at 60°C.

and the second half at 00C. ambient
temperatures. (By agreement with
the Bureau on previous samples of
the same design).

Temperature rise: Maximum tempera-
ture shall not exceed 115°C. during
the endurance test. (55%. rise at
60°C. ambient temperature.

Shock test: Shall withstand 20
shocks of 250 foot pounds sach as
gpecified in paragresph F-2g.

Vibration test: Shall be mounted
on a standard Navy 3 foot pound
vibration machine and subjected

to six tests of 30 minutes each

at frequencies of 100, 150, 200,
250, 300 and 350 shocks per minute,

Dielectric test: Shall withstand
twice the rated voltage plus 1280
volts, 60 cycles, for one minute
between electrical circuits and
between electrical circuits and
ground..

Insulation resistance: Shall be
not less than 5 megohms at not
less than 500 volts, d.c.

+ 10 =

Lest vaiues

3=7

16.6 watts

77 db
81 db

Complied.

CGomplied.

Complied. 47.4°C.
above 600C, am-
bient temperature.

Complied.

Complied,

Complied.

Complied.Greater
than 200 megohms
by 1000 volt

megger.

Ivpe B-8

12.2 watts

79 db
72 db

Complied.

Complied.

Complied. 35,9°C.
above 609, ambient
temperature.

Complied.

Gomgl ied.

Complied.

Complied. Greater
than 200 megohms
by 1000 wolt

megger.




neguirements Test Values

Iype 3-7 Type 5-8
Splashproof integrity: Shall be Complied. Complied.

3 subjected to a l-inch stream of

3 water, under a pressure head of
35 feet, played from a hose at a
distance of 5 feet, for 5 minutes,
without the entry of water into
the case.

Salt spray test: Shall be subjected, liot conducted due Paint came off
under ultra-violet light, to a 20 to similarity to resonator, pe. 3
per cent salt spray at 559C. for s type B-8. of reference (e)
period of 3 minutes, followed by

b an air blast at 55°C. for 3 minutes,

i§ the cycle being repeated continuous-
ly for 100 hours.

Weight: Shall not exceed 3 pounds. Complied, 2 pounds, Complied. 2 pounds,
11 ounces. 11 ounces.

3 Nameplate: Shall be in accordance Complied. Copper-~ Complied. Copper-
- with H. D. Specification 42i3. nickel alloy. nickel alloy.

Dissimilar metals: Contact of dis- Complied. Complied.
8imilar metasls, except steel, with

aluminum alloys shall be avoided

as much as practicable in the assen-

b Yly of parts. Where contact cannot

! ve avoided, an approved spar varnish

-, or other approved material shall be

used between the faying surfaces,

Protection against corrosion: All Complied. Complied.
aluminum surfaces shall be protected

B with one coat of zinc chromate peaint,

or an spproved anodic treatment, over

which finishing coats of approved

§ gray paint shall be applied,

Protection of exterior surfaces: Compl ied. Complied.
3 sZxterior surfaces of all equipment,

k except nameplates, gongs, and

: strikers, shall be finished with

two coats of gray paint specifi-

cally approved by the bureaun con-

cerned.

Clearances: Clearances between any Complied. Complied.
two electrical clrcuits or between

eny electrical circuit and ground,

where not separated by at least 1/16-

inch of approved insulating material,

_ ghall be not less than 1/8-inch,

& unless otherwise approved.

IR T




Hegquirements

Wiring: All wiring shall be in accord-

ance with the requirements of N. D.
Specification 1501, unless otherwise
approved.

Coil windings: May be either single
or double silk or cotton covered
enameled copper wire,

Frotective covering for coils: Shall
e nonhygroscopic, not glued or
cemented to the coils, but shall

0e overlapped and cemented in the
lap.

Waterproofing of coils: All coils

shall be impregnated with an approved

synthetic resinous material or other
suitable and approved waterproofing
and insulating compound.

Hagnetic circuits: Shall be of

laminated punchings of the best
available grade for the purpose
and shall be protected against

corrosion.

Terminal block: Shall be of approved
material and type, and readily
accesgible,

Terminal lugst Shell be in accord-
ance with Bureau of sngineering
drawing 9-5-1841-L, unless other-
wige specified bWy the bureau
concerned.

Supply leads: Shall eater through
the casing attached to the mounting
bulkhead and not through any remov-
Hble part.

Terminal wiring: Shall bde lesd in
through a boss drilled and tapped
for a Havy standard terminal tube.
The case shall be provided with two
bosses, one located at the top and
the other at the bottom of the case,
unless otherwise approved by the
buresu concerned,

- 12 =

Test Values

TEDG 3=7

*Does not com-

Ply with Spec.

15C1.

Complied. Single
silk covered
enameled copper
wire.,

Complied.

Complied.

Plunger holder,
pc.1l5 of solid
stainless steel.

Complied.

#*ione furnished.

Complied,

Complied.

Iype B-8

*Uoes not comply
with Spec. 15C1.

Complied. Single
silk coversd
enameled copper
wire.

Complied.

Complied.

FPlunger holder,
pPc.1o of solid
stainless steel,

Complied.

*iione furnished.

Complied.

Complied,




Reguirementsg Tast

Type 3B-7

Springs: All springs which form a Lone used.
part of the electrical circuit

shall be of Dberyllium copper,

phosphor bronze, or their approved

equivalent.

Contactst All contacts for making Hone used.
and breaking an electrical circuit
shall ve of tungstean.

Agreement with test plans: 3lueprint Complied.
plans of sufficient detail to show

all essential components of the equip-

ment to be tested shell be furnished,

and shell check with the eguipment.

Values
Type 3-8

| |

lione used.

ilone used.

Complied.

10, The test results obtained on the types H-1 and H-2 horas

were as follows:

position vhen supplied with rated
voltage and frequency and =+ 7 volis
and 5 cycles.

Zndurance test: Shall operate 1500 Complied.
cycles of "one minute on® and "one

minute off", the first 750 cycles

at 60° C. and the second at 0° C.

ambient temperatures.

o 1E -

Hequirements Test Values
Type H-1 Type E-2
Voltage! 115 volts Tested at 115 Tested at 115
volts d.c. volts a.c.
Amperes: Not specified 0.082 ampere 0.167 ampere
Watts: Shall not exceed 25 watts 8.4 watts 18.8 watts
Sound pressure output: Shall be
not less than 75 decivels at 18
feet in & soundproof room under
the following conditions:
(a) Before the endurance test 82 db 86 db
(b) Following the endurance test 86 db 87 db
Pitch of note: 100-600 CPS See Plate 2 See Plate 3
-Inclination: Shall operate in any Complied. Complied.

Complied.




Requirements

Temperature rise: Maximum tempera-
ture shall not exceed 115°9C. during
the endurance test. (559C. rise at
60°C., ambient temperature.)

Shock test: Shall withstand 20
shocks of 250 foot pounds each as
specified in paragrsph F-2g.

Vibration testt Shall be mounted
on & standard wavy 3 foot pound
vidbration machine and subjected to
gix tests of 30 minutes each at
frequencies of 100, 150, 200, 250,
300 and 350 shocks per minute.

Jielectric test: Shall withstand
twice the rated voltage plus 1250
volts, 80 eycles, for one minute
between electrical circuits and
between electrical circuits and
ground.

Insulation resistance: Shall be
not less than 5 megohms a2t not
less than 500 volts, d.c.

Watertight integrity: Shall be sub-
merged under 3 feet of standard sea
water for a period of 3 hours with-

out the entry of water intc the case.

Selt spray test: Shall be subjected,
under ultra~-violet lisht, o a 20
per cent salt spray at 559C. for a
period of 3 minutes, followed by an
air blast at 550C. for 3 minutes,

the cycle being repeated continuously

for 100 hours.

Weight: Shall not exceed 6 pounds.

dameplate: Shall ve in accordance
with J. U. Specification 42i2,

Test V:
Type H-1

above 6000, gmbi-
ent temperature.

Complied.

Complied.

Complied.

Complied. Greater
than 200 megohms
by 1000 volt
megger.

Complied.

Hot conducted due
to similarity %o
type H-2.

Complied. 4
pounds.

Lomplied. Copper-
nickel allaoy.

ues

Type H-2
Complied. 51,.80°C.

above 609C. ambient
tempergture.

Corplied.

Complied.

Complied.

Complied. Greater
than 200 megohms
by 1000 wvolt

megger.

Complied. |

Satisfactory.

Complied., 3 pounds,
12 ounces.

Complied. Copper-
nickel alloy.




Dissimilar metals: Contact of dis-
similar metals, except steel, with
aluminum slloys shall be gvoided as
mach as practicable in the assembly
of parts. Vhere contact cannot be
avoided, an spproved spar varnish
or other approved material shall be
used between the faying surfaces.

i

Type E-1

Complied.

Frotection against corrosion: All Complied.

aluminum surfaces shall be protected
with one coat of zinc chromste paint,
or an approved anodic treatment, over
which finishing coats of approved gray
paint shall be applied.

Protection of exterior surfaces: Complied.

axterior surfaces of the eguipment,
except nsmeplates gnd diaphragms
shall be finished with two coats of
gray paint specifically approved by
the bureau concerned.

Clearances: Clearances between any Complied.

twe electrical circuits or between
any electrical circuit and ground,
where not separated by at least 1/16-
inch of approved insulating materisl,
shell be not less than 1/8-inch,
unless otherwise approved.

Wiring: All wiring shall be in accord-
ance with the requirements of d. D.
Specification 1501, unless otherwise
approved.

Diaphragm: Shall be of nickel-
chromium alloy unless otherwise
approved.

Coil windings: May be either single
or double silk or cotton covered
enameled copper wire.

Protective covering for coils! Shall
be nonhygroscopic, not glued or
cemented to the coils, but shall

be overlapped and cemented in the
lap.

e

*Does not com-
ply with Spec.
15C1. See para,
3, vef, (h).

Complied, Wickel~
chromium alloy.

Complied. Single
gilk covered
enameled copper
wire.

Complied.

€ H-

Complied.

Complied. !

Complied.

Complied.

*Does not comply
with Spec. 15C1.
See para. 3, ref,

(n).

Complied. Nickel-
chromium alloy.

Complied. Single
gilk covered
enameled copper
wire.

Complied.




Waterproofing of coils: All coils Complied Complied
shall be impregnated with an approved

o synthetic resinous material or other

' suitable and approved waterproofing

and insulating compound.

HMagnetic circuits: Shall be of Complied. Complied,
laminated punchings of the best
available grade for the purpose
and shall be protected sgainst

corrosion.
, Terminal block: Shall be of approved Complied. Complied.
3 materisl and type, and readily

accesgible.

Terminal lugs: Shall be in accord- Complied. Complied.

ance with Bureau of Zngineering
drawing 9-5-1841-L, unless other-
wise specified by the bureau
concerned.

Supply leads: Shall enter through Compl ied. Complied.
the casing attached to the mount-

ing bulkhead and not through any

removable part.

Terminal wiring: Shall be lead in Complied, Complied.

through a boss drilled and tapped

for a ilavy standard terminal tubpe.

= The case shall be provided with !
' two bosses, one located at the

top and the other at the bottom

of the case, unless otherwise

approved by the bureau concerned.

A

g i

*ﬁ Springs: All springs which form a *Lower contact None used.
iy part of the electrical circult spring, pc. 48,

; shall be of beryllium copper, is of steel.

: phosphor bronze, or their approved

equivalent.

B Contactet All contacts for making Complied. ione used.
and breaking an electrical circuit
gshall be of tungsten.

Agreement with test plans:! Blueprint Complied. Complied. .
plans of sufficient deteil %o show :
all essential components of the equip-

) ment to be tested shall be furnished,

and shall check with the equipment.
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Heguirements
Voltage: 115 volts

amperes: ot specified.
Watts: Shell not exceed 7.5 watts
Sound pressure output: Shall be
not less than 40 decibels st 18
feet in & soundproof room under
the following conditions:

(2) Before the endurance test

(b) Following the endursnce test

Pitch of note! 100-500 CPS

Inclination: Shall operate in any
position when supplied with rated

voltage and frequency + 10 per cent.

sndurance test! Shall operate 1500
eycles of "one minute on" and "one
minute off", the first 750 cycles
at 60° C., and the second at 0°C.
ambient temperatures.

Temperature rise: Haximum tempera-
ture shall not exceed 1159, during
the endurance test. (550C, rise at
800C. embient temperature.)

Shock test: Shell withstand 20
shocks of 250 foot pounds each as
8pecified in paragraph F-2g.

Vibration test: Shall be mounted
On a standard Navy 3 foot pound
vibration machine and subjected

to six tests of 30 minutes each at
frequencies of 100, 150, 200, 280,
800 and 350 shocks per minute,

» ¥ =

Test Values

Tested at 115
volts d.c,

0.042 ampere

4.8 watts

71 db

Hot measured due
to failure under
endurance.

See Plate 4

Complied

*Failed after 41
hours due to
contact failure.

Complied, 30.99C,
above 600C,
ambient tempera-
ture.

ot conducted due
to failure under
the endurance
test.

ot conducted due
to failure under

the endurance test.

Type Z-2

Tested at 115
volts a.c.

0.093 ampere

4.4 watts

73 db

66 db

See Plate 4

Complied

Complied

Complied. 40.90C.

above 609 . ambient

temperature.

Complied.

Complied.




Type Z- Iype 2-2

Dielectric test: Shall withstand Complied. Complied.
twice the rated voltage plus 1250

Wolts, 60 cycles, for one minute

Between elecirical circuits and

between electrical circuits and

ground,

Insulation resistance: Shall be not Complied. Greater Complied. Greater
legs than 5 me gonms % not less than than 200 megohms  than 200 megohms

500 volts, d.c. by 1000 volt by 1000 volt \
negger. megeer.
Watertight integrity: Shall be sub- Complied. Complied.

merged under 3 feet of standard sea
water for a period of 2 hours with-
out the entiry of water into the case.

Salt spray test: Shall be subjected Not conducted due Satisfactory.
under ultra-viole t light, to a 20 to similarity to
per cent salt spray at 559 G. for a type Z2-2,

i period of 3 minutes, followed by an

i air blast at 55°C. for 3 minutes, the

cycle being repeated continuously for

100 hours.

Weight: Shall not exceed 22 ounces. *23 ounces, Complied. 21 ounce:.
Nameplate: Shall be in accordance Complied. Copper- Complied. Copper- |
with N. D. Specification 42N2. nickel alloy. nickel alloy.

Dissimilar metals: Contact of dis- Complied. Complied.

similar metals, except steel, with
aluminum alloys shall be avoided as
muich as practicable in the assembly
of parts. Where contact cannot be
avoided, an approved spar varnish
or other approved material shall be
used between the faying surfaces.

E Protection against corrosion: A1l Complied. Complied.
. aluminum surfaces shall be protected
with one coat of zinc chromate paint,
_ OT an approved anodic treatment, over
'S which finishing coats of approved gray
b paint shall be applied.,

Protection of exterior surfaces: Complied. Complied.
Exterior surfaces of the equipment,
except the nameplate shall be fin-
ished with two coats of gray paint

specifically approved by the bureau
concerned.
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Beguirements Test Values

Clearances: Clearances between any Complied. Complied,
two electrical circuits or between
P any electrical circuit and ground,
L. where not separated by at least 1/16-
3 inch of approved insulating material,
i shell be not less than 1/8-inch, un-
less otherwise approved.

Wiring: All wiring shall be in accord- *Does not com-— *Does not comply
ance with the requirements of N. D. ply with N.D. with N.D.Spec.
Specification 15C1, unless otherwise Spec. 15C1. 150C1.

approved.

Coil windings: May be either single Complied. Complied.
or double silk or cotton covered
enameled copper wire.

Protective covering for coils: Shall Complied. Complied,
be nonhygroscopic, not glued or

cemented to the coils, but shall

be overlapped and cemented in the

lap.

Waterproofing of coils: All coils Complied. Complied.
shall be impregnated with an approved

synthetic resinous material or other

suitable and approved waterproofing

and insulating compound. f

- Magnetic circuits: Shall be of Complied. Complied.
B laminated punchings of the best

i available grade for the purpose’

k! and shall be protected against

E corrosion.

Terminal block: Shall be of approved .Complied. Complied.
material and type, and readily
i accessible.

Terminal lugs: Shall be in accordance Complied. Complied.
;- with the Bureau of Engineering draw-

o ing 9-5-1841-L, unless otherwise

specified by the bureau concerned.

Supply leads: Shall enter through the Complied. Complied,
casing attached to the mounting bulk-

head and not through any removable

part.

D




Bequirements Test Values

Type 2-1 e Z—
‘-; Terminal wiring: Shall be lead in Complied. Complied.
' through a boss drilled and tapped
o for a Navy standard terminal tube.
5 The case shall be provided with two
: bosses, one located at the top and
B the other at the bottom of the case,
g unless otherwise approved by the
k. bureau concerned.
a Springs: All springs which form a Complied. None used.
Al part of the electrical circuit shall
by be of beryllium copper, phosphor
b bronze, or their approved equivslent.
b Contacts: All contacts for making Complied. None used.
9 and breaking an electrical circuit
shall be of tungsten.
Agreement with test plans: Blue- *Terminal plates Compled.
pring plans of sufficient detail and contacts are
! to show all essential components not clearly
¥ of the equipment to be tested shall identified.
P be furnished, and shall check with
f the equipment,
k *Denotes failure to comply with the specifications.

i
A




"o CONCLUSIONS

. = 12. The subject audible signals are of good design, of first class
T workmanship, and meet the specification except in the following minor

3 particulars: -

4 :

g (a) B- B-2 B

" (1) Para. B-1: The weight allowed (2 pounds) is exceeded
by 4 ounces, :

: (2) Para. D-6a: The wire used is not in accordance with
4 N.D.Spec.15C1.

IS
: (b) Types B- B-6 Be
(1) Para. D-6a: The wire used is not in accordance with |
H.D.Spec.15C1.

(2) Para. H-3b: Electrical data and interior wiring of
g the samples are not in agreement with drawing,
E reference (d).

(e) Ivpes B-7 and 3-8 Bar Chimes

f (1) Para. D-6a: The wire used is not in accordance with
al N.D.Spec.15C1.

3 (2) Para. D-10b: Terminal lugs are not provided.

% () T H- H-2 K

s (1) Para. D-6a: The wire used is not in accordance with
& ¥.D.Spec.15C1,

(2) Para. D-11d: Lower contact spring pc. 48, ref. (f),
is of steel in lieu of phosphor bronze or beryllium
copper.

(e) es 2 -2 Bugzers
(1) Para. P-2m(1): The type 2-1 buzzer satisfactorily
completed the first half of the endurance test at
609C., but failed after 16 hours during the latter
half at 0°C. due to breaking of the fixed contact
from the line terminal plate. The contacts and
terminal plates are not clearly identified on draw-
B ing, reference (g). This is the second failure to
A complete the required endurance test, the first
having been reported by reference (i).
) (2) Para. D-6a: The wire used on both samples is not in
4 accordance with N.D.Spec.15C1. '
. (3) Para. E-1: The weight of the Z-1 buzzer exceeds that
allowed (22 ounces) by 1 ounce.

4 33, The wire designated by drawings, references (c) to (g), is
P referred to in paragraph 3 of reference (h).
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