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AUTHORIZATION

i, Thi
additional relere
references (b) to

G
S
Eeference: Eag Bufng.ltr. 565-4/L5(10-£9-Ds) of 20 Oct.19ZE.
b
)

was suthorized by refervence (a) and otaer
s pertinent to this problem are given as
) ineclusive.

e

Navy Dept. Hoecifications SuS(65)-102 of

2 Jan. 1955,

Portsmouth Plan £5275, Bureau File No.

‘ 11-T-1136~-L. Alt.O.

(d) Portsmouth Plan £0Z38, 3ureau File No.
11-T-1135-L., Al%.O.

(e) Portsmouth Plans, £223€ and 22327, Bureau
File Nos. 11-P-1123-L. Alt.0, and 11-T-1124-L,
Alt.0.

(f) Portsmouth Plan £3335, Bureau File No.

] 11-F-.11535-1:, A1E.C,

(g) Bu.kng.ltr.565-4(10-11-Df

of 31 Dec.12Z5,

£)
to Comdt., Navy Yard, Portsmouth, N.H.

OBJECT OF IEST

2. The object oi this test was to determine how closely
subject bellec complied with the specifications, reference (b),
their suitapility for the Naval Service.

o ocr
o o
L (D

ABSTRACT _OF Iasl

B These bells sing fivrst the A.C. and then the D.C.
coils, were set up at is Laburatory in standard test circults
and closely observsd vhile undar test for sonduranca. During

this test the current consumption and the temperature rises of
the windings wore obtained by the vresistan e method, at aabient
temparatures of 4092 and 6590 respectively. All renaining tests
were wadas, in order, as outlined by the spneifications, rsicronce
(b). At the conclusion of the test, each unit was carefully
examinad to ascertain whether it was in accordance vith the

requ’ raments in the mattsr of materisls, design and vorkmanship.



CONCLUGIONS

(a) These bells, as manufactured by the Portsmouth Navy
Yard, are of geod workmanship and were, in general, satisfactory,
under tecst for conformancs with the specifications, ref. (b).

(b) The bells have a pood sound cutput and were they
modified in accordance with refer:=nce (g), and psragraph &2
of this rsport, they should prove satisfactory fov use in the
Naval ©ervice, particularly so from a corrosion standpoint.

RECOMiAENDATTON

(a) It is reconiended that finel approval of these tells
be held in aberancs ponding an exacmination and tests deemed
necessary by the Bureau on raprecentative samolzs of 1odified
balls. sodificatione shwuld bHo wads in accordance with Buvzau's
letter, referance (g), and pavagraph &8 of this report.

—



DESCRIPTION OF uATSRIAL UNDen Tebl

4. Irzes bells ware dosigned and csanufactured by the
Portsmouth Navy Yerd for Nuval uss. TIhz e.uipment submitted
for test was as foll z

Ttom 1. One 12 in

e AL %

agi:

Portemouth Plan £2332 -
T

Item ©. On2 12 inch - Vibprating - Watertight Bell -
da

Type AlY - Designed for &0 volts, Dindey afid

115 volts D.C., - 20 volts A.<¢. and 115

volts A.C., 60 cycles. Portemouth Plan

535%8 - Bureasu File Numbar 11-T-1135-L. Alt.O.
Item One 3 inch - Vibrating - Rat-rtight Bell -
Iype A8 - Dazsign»d for 20 volts D.C. and
115 volts D.J., &0 volts A.C., 60 cycles
end 115 volts A.C., 60 cycles. Portsmouth
Plans £9326 and 29637 - Bureau rile Nos.
11-r-113%-L, Alt. O, and 11-I-1134-L, Alt.O.

[

Itom 4. One 4 inch - Vibrating - Watertight Bell -
Type A4 - Designed for 20 volts D.C. and 115
volts U.G. - 20 volts A4.8., 60 cycles and
115 volts A.l., 80 cycles. Portsmouth Plan
29355 - Buresu File No. 11-T-1132-L, Alt.O.

1.

Be Item 1, Iyps Blg, is designed only for 1i5 wolbs,
&.C., 60 cycls wperation. It is of tho singlc stroks, contact-
less type, and cmbodise o laminated core =nd avmabure. Located
on the core are two windings, one having an approximate
resistance of 45 ohus, the otuzy, a resistonce of approxinately

)

oy
w

t
185 ohams. Nec. 1 coil, (48 ¢ is connected across the line,
while No. 2 coil, (155 ohas) is connected, in series with a
1.5 Mrfd. condenser, tec ths line. The striker arm is a bent
piece of brass rod thrzadad to Fit a steel strikazr ball. It
enters the caca through a watertight packing gland and is
supported by the gland and a besaring locatad in an internal’
hoss. The strikar shaft supports the laminated armature oy
means of two rectangular stzzl blocks. Thesc blocks are drilled
and slotted and contain a steel set screw for clamping them to
the striker shart. Attachad to the larninuted armature is a
flat phosphorous bronza2 spring ior retuiming it to its noraal
position when the civeult is opsened The air gap, batwesn the

1]

.

armature and ths pole pieces 1g adjustad By turning a steel
machine serev in or out of a tapped boss, located intz2rnally.
Steel inserts, threadad into ths cuse, ar2 provided for tae
screws securing the case cov:v, torminal dDlock, laminated core
snd the condenszr bracket. The gong is of cast pell material
snd is supported by a steel stud threadad into a steecl insert



locatzd in a boss on the case. Where the stud extends through

the boss, a 1/&" steel locknut is provided to prevent 1t froa
backing out. Ire bell gong is secured with a hex head steel

bolt threaded into the stud. 4 pin, located in the stud,

extends partly into a hole in the gong and holl the gong in a
definite position with relation to the ball striker. The
watertight case is of cast alumlinum alloy, having four mounting
lugs and two bosses, ons tapped for a Z/4 inch standard terminal
tube. The back of the case is slightly recessed to allow for
mounting on uneven surfaces. Further datails, in the construction
and design, are ziven by Plates 1 and 2 and Portsmouth Plan 293E9.

6. Iten 2, pefcrence (d), is similar in construction to
item 1, reference (c¢), excepb that it zmbodies a s>t of contacts
for obtaining interruptions of curront in the nlectromagnetic
circuit. Operation of the %211 on &0 volts D.C., 115 volts,
D.C., 20 volts A.C., and 115 velts A.S. 1s accoaplished with the
use of intsrchangsable coil and cor: assumbliss. Thz two coils
on the corz asszably are connechad in parallcl, onc side of the
lin» being broksn by a contact making davic . Furth:ir details,
in the construction and design, ar: given by Plates & and 2
snd Portsmouth FPlan £93Z6.

T Item 3, refarence (e), 1s also similar in construction
to item 2, refersncs (d), excnpt that it embodies a &-inch
bell gong. Furtheor detzils, in the construction and design, are

coyzTe

given by Platzs 5 and 6 and Portsmouth Plans &8336 and 20337 .

8. Item 4, refercnce (i), is also similar in design to
item 3, refercnce (e), excupt that Lt is propertionately
smsllar and embodies a four inch gong, singls windings for the
intarchangeable units and a solid azrmaturc. Further dstails,
in the construction and design, are given by Plates 7 and 8 and
Portsmouth Plan Z038&b5.

METHOD OF TEST

9, Prior to the start of the cndurancz test, zach bell,
using its respective intovchangeadle coils, was tzsted for sound
output. These measureaznts were made in 2 sound-proof rooa with
a Genzral Radio Noise Meter, leccated at 18 feet from and on the
axis of the bell under test. During this test the correct
voltages were maintained.

10, Following, the bells were placad in a compartment
having an ambi:nt t=umperature of 659C. and tosted Ior endurance
by operating each one minuts every alternate minute for 24 Hours,
using the 115 volt A.C. coils. Th2 ambi~nt teomperaturs was then
lowered to 40°C -nd each unit again oparated one minute evory
alternate minute for 24 hours. This test also apnlied to the
single stroke Lell axcept that it was operated at the rate of
90 times per minut:, every alternate minut:. During this teost
the tamperaturz rises of the windings wore obtained by the
resistance method. The curront consumption of each unit was also

o
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16. The data obtzined during the test on the alternating
current bells follow:
Test Values
£0 ¥Yoiks A.C, 115 Volts A.C.
Reduirenents 12" . B 4t 120 gn o4n 180 S8,
Voltage: 20 V. and 115 &0 =0 =0 115 115 1158 115
Vi
Freguency: 60 cycles O 60 510 80 1518 60 60

Ampeores:

Kattse: Not

over

£5 watts, 12 inch
0 watts, 8 inch
1% wattsy, 4 inch

Power Factor:

Not

less than 0%

Fndurance: 1

for £4 hcurs
of 8500 znd £4
ot ambient of

ainute,
every alternate m‘nutp
2 t am 'Jl an t
hours

4003,

x

5
e

7

Not specified 1.5% 1.30

v

hours
and zu

at

15
fl;oql

OO we

ambisnt.

ult]»jﬂctopf operation
for peTLOQo of

25.44 45,09

oatisfacto

operation

0.360

21«79

T

-
aE

specified, using

115 V. co

ils.

4-



£0_velts

Test Values
&l 115 yolts AU,

Requirenents gn

BH’*

4'?1 129 8" ahn

1e O,

S.

Watertight integrity:
Shall not leak when
submerged in salt
water to a depth of
3 ft. for a neriod
of 12 hours.

Resistance of wind-
ings by bridge in
onms at ambisnt

of 400°cC.

Dielectric strength
before immersion
115 ¥.bells, 1£20
V. d.e.,; 60 cyeles.

20 v. bells, =00
V. @i, o cycles:

Dielectric strength

after immersiocn:

118 V. belis, 530 X.
60 cycles

a’C.

20 V. bells, 500 V. a.c.
60 cycles

Satisfactery, no

leaks occurring.

Satisfactory, no
breakdovns occurring.

Satisfactory
nco breakdowns occurring.

Satisfactory, no
breakdowns occurring.

Satisfactory, no
breakdovns cccurring.

1%
current bells follow:

The data obtained during the test on the direct

Test Values

20 Volts,D.C. 1385 ¥olts. D.G;
Requirements 12" an 41 12" gH 4n
Voltage: 20 V. 3nd
135 M. 20 z0 20 115 115 135
Amperes: Not speci-
fied. 0.50 0.51 0.8 0C.l1l4 Bl B 0.075
Watts: Not over -
o5 wakts, 12 ineh 10.0 16.1
20 " 8 10.2 18.4
15 " 4 " 5.0 8.6



Test Values
20 volts D. C. 115 YolEs D
Reguirenents azn gn 4n 1en gn 4n

Indurance: One ainute,
every alternate min- 5
ute, for 24 hours at O
ambient of 85°C. and £
24 hours at azbient ]
ot 40°C.

factory Satisfactory

ation as speci- operation as speci-
r periods of fied for periods

s each. of 16 hours each.

3 0O

Observable temp:

Not to exceed 100°C.

at an ambient of 65°C

during first part of

endurance test. 89.4 21.2

Qe
m
o
w
N
o0

95.6 88.3

Temperature rise:

Not more than 30°C.
rise at an ambieng
temperature of 40-C.
during latter part of

endurance test. 28.5 26.4 282.%2 2.4 8. 192

cn

Inclination: ©Satis-

factory operation when

inclined 30° from the Satisfactory Satisfactory
vertical in all direc- operation as operation as
tiocns at 10% ovcr and specified. specified.
under normal voltage.

Audibility range: OShall
be heard in still azir
in the open not lesss than,
150 yards, 12 inch 418 454
160 * 6 inch 400 418
50 M 4 M 328 582

Note: These values computed from
db. outputs given below.

Sound intensity:

Test made as described

in par. 9. Results

in decibels. 58 56 48 6 58 54

Insulation resistance: (By 500 volt megger) (By 100 volt megger)
Not less than 5 mzgochas.l100 100 100 200 200 200

Resistance of windings

by bridge in ohms at
ambient of 40°C. 6.24 6,13 17.50 174.7 186.6 404, 4

W



(b) Omit internal stesl parts and cadmium plating
wherever practicable and substitute brass in
order to minimize corrocsion. If steel parts
are retained, they should be protected by
some method other than cadmium plating.

(¢) Substitute stamped stainless stesl or
stamped brass gongs for the present cast cnes
in order to reduce weight and increase
ruggedness. DBells should be finished in
gray, using "ilyptol" or similar lacguers.

(d) A condenser, capable of withstandiing a
temperature of 659C. should be cubstituted
for the cne now used in the 1& inch single stroke
bell. Puring the first part of the endurance
test at ambient temperature of 35°C., the
greater part of the compound leaked out.

CONCLUSIONS

2S5 These bells, as manufactured by the Portsmouth Navy
Yard, are of good workmanship and were, in general, satisfactory,
under test for conformance with the specifications, ref. (b

4. The bells have a good sound output and were they
modified in accordance with reference (g), and paragraph £2
of this report, they should prove satisfactory for use in the
Naval Service, particularly so from a corrosion standpoint.



15642

MavAL RESEARCH L ABORATORY
ANACOSTIA STATION

12"8.8. 115 V.A.C. 60 CYCLE
DRWG [[-T-1136

PLATE |



o

/12" 8.8 //5V.AC. 60CVYCLE
DRWG. 1|-T-1/36-L

1543

Maval RESEARCH LABORATORY
AMACOSTIA STATION
ATO0. DG

PLATE 2



1544

MAVAL RESEARCH LABURATURY
ANACOSTIA STATION

12" VIBRATING AcC.-D.C.
DRWG. /I-T-1135-L

PLATE 3






MavaL RESEARCH LABORATORY
ANACOSTIA STATION

8" VIBRATING A.C.-D.C. g

PRWGS. //[-T-1/33-L
H-T—11:34-L

PLATE &



1647

MavaL RESEARCH LABORATORY

8"VIBRATING A.C.-D.C. o s

DRWGS. //-T-#33-L
11=T=1134-L

Pl ATE 6



1648

MavaL RESEARCH LABORATORY
ANACOSTIA STATION

4 VIBRATING A.C.-D.C. reidavdie
DRWG. [/-T-1132-L



15649

Naval RESEARCH LABORATORY

4"VIBRAT/NG A.C.-Dc. oy
DRWG. 11-T-1132-L

Pl ATF 2



Test Values
20 volEs A,C, 115 volts A.C,

Reguirements jen g an Ton g A 1% E.s.
~Single stroke: 90
opzrations per minute, Satisfactory op-=ration

every alternate ninute. as specified.

Observable tempersture:
Not to exceed 100°C.

at an ambient temp. of
65°C. during dirst part of

endurance test. 8848 20,8 | 845 92.8 87.6 B86.9

«
L
L3

<O

Temperature riso:

Not more than 30°C.

rise at an ambiwnt tenp.

of 409, during lattar

part of endurance test. £5.8 8.4 £6.3 £3. 2.8 0.3 1 18.8

Inclination: Satisfactory
operation vhen inclined
30° from vertical in all
directions at 10% over

and under normal voltage Satisfactory Sstisfactory

and 5 cycles abovs and op=aration as operation as
helow normal frecuency. specitied. specified.

Shoek dntegrity: 50 . representative bells of each type
1v. sheecks zpplied as tusted a: specified snd vere
specified by specifi- unaif--cted by shock.

cations, par. F-5c.

Audibility range: £hall be
heavd in still sir in the
open not less than

180 yards 12 inch 4g7 473 391
100 n S 405 427
SOh g =57 273

Note: These values were computed
fros the db outputs given below.

Sound intensity: Test
made as described in par.
9. Results in decibels. &9 &7 49 6Z 59 5& 55

Insulation resistance

before and afterv

immersion.:

Before: Not less tuan (By 500 V. megger) (BEy 1000 volt megger)

S megohms. 160 160 100 200 200 200 200
After: Not less than
1 megohn. 100 100 100 100 100 100 100
~E=

j2c &



4 Test Vzlusas
-....-:2.‘. -.39._;_5_3, Q 3 c s ~ -3
_Reguirements Gl YERRE o A 12”115 Vg%ts D.Zﬁ

Dielectric strength:
115 v, Dells. 1220 v, .
a.C., 60 c¢ycles. Satisfactery, no break-
dowms occurring.,

20 v: bells, 5906 v. vatislactory,
a.c., 60 cycles ne brz=akdowns occurring.

WElGHTS AND DIMESNCIONS

Bell Total Weight Height Width Depth
12" single stroke 16 1bs5.18 og. 13950 1%25 700
12" vibrating i5 1hs.1% oz, 13950 12v%e5 710
gn i 9 1bs.10 oz, 11950 QU550 su75
an n £ 1lbs.12 oz. 7v00 5125 anzns
Gong Weights: 1£ inch 8 inch 4 inch
10 Ibs. 3 lhs . d og. 10 oz

| COMMENTS ON RESULTS OF TauT

18. The test results obtained show that the bells were,
in general, satisfactory and complied with the specifications,
reference (b).

19. The workmanship 1s good and the sound output of the
bells is slightly better than that of those tested.and reported
in NRL Report Ne. B-1174 of 10 July 123%.

20 . The present method of connecting the two windings in
parallel is considered to be an advantage in view of the fact
that it allows the bell to function even though one of the

windings becomes open.

o B The magnet coils submitted dc not conform with the
specifications, par. D-6i. However, this is not considered
objectionable in view of the fact they ars made up on their
respective cores and are easily installed.

2e, Under inspection of the designs and materials, the
following changes, in addition to thos=z noted unde reference
(g), are considered desirable.

(a) Omit "V" shaped circular ridge on the case
cover which bears on rubber gaskzst of case and
substitute grooves therecfor.

]S 3




