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AU'IHORIZA TION FOR 'IES T 

1. This problem was authorized by r e ference (a), and other 
reference s pertinent to this problefl are liste d as r e f er ences (b) 
to (e) inclusive . 

Reference; (a) BuShips Ltr. S65-4(355) of 29 Jc;.nu8ry 1942 
(b) Specification 17Sll(INT) of 1 October 1940 
(c) Signal tng. & Mf s; . Co. Plan A-3054 
(J) Signal Eng. & Mfg. Co. Plan A-3056 
(e) Siinal EnJ. & Mfg. Co. Plan A-3057 

OBJECT OF TEST 

2. 'Ihe object of t his test was to determine hov; c;I.ost;ly 
the r,1anuf&cturer's types CV-10 and CVX-10 (vibrating bells) coupared 
with the Navy type B-4 vibra ting bell, under specification, rofEorence 
(b). Ina smuch a s their type CSWT-10 single stroke bell was not 
covere d by the specification, it was che cke d a 3ainst the r equirements 
for a type B-4 bell only whe n :: applicable . 

J,.BS TRACT OF TEST 

J. The sample bells were set up at this Labora tvry in 
suitable test circuits where their performance was carefully observe d 
for compliance with the specification. An inspection of the sample 
to de t e rnine compliance in tho matter of materials, design, and work­
manship, conclude d the t est. 

- 1 -



CONCLUSIONS 

(a) The sar:iple bells meet the specification except in the 
f ollowing respects: 

1. Type CV-10 Vibrating Bell 

(a) Para. E-2c{2) - Stroke frequency is 11.5 strokes p8r 
s econi in lieu of 40 t o 60 per second. 

(b) Para. D-llh - 1he bell woultl not operate in all planes 
as required. 

(c) Para. F-2h(2) - The bell wouli not operate iuring the 

(i) 

( e) 

(f) 

(g) 

(h) 

(i) 

(j) 

(k) 

2. 

vibration test. · 
Para. D-12d - Test not conducted as case is not of splash­
proof or watertight design. 
Para. E-1 - Weight (10 pounds, 12 ounces) .exceeds the 8 
poun:ls allowed.. 
Para. F.,-13 - Relief etching used on both nameplates. Cir­
cular nameplate of aluminum. 
Para. D-6b - The wire in the solenoid is not insulated 
with 'cotton or silk. 
Para. D-9c - Laminate d core constructicn is not applicable 
to this design. 
Para. D-lOb - Terminal lugs are not in accordance with 
Bureau drawing 9-S-1841-1. 
Para. L)..lli - 1he bell is Jesigned for 4 point mounting 
in lieu of 3 point. 
Para. H-Jb - Brass na.t1eplate is identified as aluninurn.. 

'fype CVX-10 Vibrating Bell 

(a) Para. E-2c(2) - The stroke frequency is 12 strokes per 
second in lieu of 40 t0 60 per s econd. 

(b) Para. D-llh - The bell would not operate in all planes 
as required. 

(c) Para. F-2h(2) - The bell would not operate during the 
vibration test. 

(d) Para. D-12d - Approxinately 10 cc of water entered the 
case. 

( e) 

(f) 

(g) 

(h) 

(i) 

(j) 

(k) 

Para. E-1 - Weight {16 p,mnis, 9 ounces) exceed the 8 
pounds allowed. 
Para. E-13 - Relief etching usei on both nameplates. Cir­
cular nameplate of aluminU!!l.. 
Para. D-6b - The wire in the solenoid is not insulated with 
cotton or silk. 
Para. D-9c - LaminateJ c0nstruction:is not applicable to 
this design. 
Para. D-lOb - Terminal lugs are not in accorJ.ance with 
Bureau drawing 9-S-1841-L. 
Para. D-lli - 'Ihe bell is -.iesigned for 4 p_:iint mou...'1ting in 
lieu of J point. 
Para. H-Jb - Brass nameplate is identified as aluninurn. 



3. Type CSWT-10 Single Stroke Bell 

(a) Para. B-2c(2) - 'Ihe bell is designed. for single stroke 
in lieu of 40 to 60 p t;l' second. 

(b) Para. D-l-1-h - The bell would not operate in all 
planes. 

(c) Para. F-2p (2) - Inside of plunger guard tube (pc. 31237) 
corroded. 

(d) Para. E-1 - Weight (16 pounds) exceeds the 8 pounds 
allowed . 

(e) Para. E-13 - Relie f etching use d on both naneplates. 
Circular nameplate of al Ulilinum. 

(f) Para. D-6b - The wire in the s olenoid is not insulated 
with cotton or silk. 

(g) Para. D-9c - Laminated construction is not applicable 
t o this de sign. 

(h) Para. D-l0b - Tenninal lugs are not in accoriance with 
Bureau -lrawing 9-S-1841-1. 

(i) Para. D-lli - The bell is :iesigne-i for 4 point in lieu 
of 3 point bulkhead ;nounting. 

(j) Para. H-3b - Brass na1aeplate is i dentifiFd as aluminum. 

(b) All of the bells are equipped with 10-inch gongs in lie u of 
8-inch and are not designed in accordance v.. ith para. E-2c. 

(c) All of the ca s es are providoJ with 1/2-inch (IPS) threaded 
bosses in lieu of 3/4-inch. 
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RECOMMENDATIONS 

(a) The se bells, although being of gooJ commercial design 
and of first class worktianship, 2rE- not r •!commen::ie :l f or Naval use because 
of the many departurGs from the specification. 'Ihe most llilportant viola­
tions wore their failure to operate during the vibration test anJ inability 
t o r e sponJ t o the short current impulses proJuced by the bell contacts of 
engine order transmitters. 

(b) 'Ihe type CSVfT-10 bell is not r ecornmende1 as it is of a type 
not covered by any desigruition in the -sptcification. In addition, it 
has other undesirable features as given in paragraph 22. 
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DESCRIPTION OF MATERIAL UNDER TEST 

4. The subject bells, submittod by Signal Engineering and Hanufacturing 
Company, New York, are of the solenoid and plunger operatP.d type and are de­
signed to operate from a supply of 115 volts, a.c., 60 cycles. 

5. The vibrating types employ the principle of a resonant circuit, 
using a coil and condens0r connectP-d in series. The circuit is in resonance 
with the plunger in some definite position giving the initial impetus which 
sets the plungE.;r in motion. -~1ihen the plunger is in the 11 down 11 position, the 
current in the: coil is maximum and whf,n the plunger is in the 11 uptt position 
the current is minimum. This cycle of maximum and minimum current is perio­
dic. The pGriod of the, cycle de ponds on the mass of the plunger, its disfance 
of travel, and the constants of the recoil spring. 

6. The sinJle stroke bell is of the conventional solenoid plunger type. 

?. Details of ths design and construction of the balls are shovm in 
photographs, Plates 2 to 7 inclusive, 2.nd drawings, referencss ( c), ( d), & ( e). 

METHOD OF TEST 

8. 'Ihe sample bells, following tests to detcJrmine their electrical 
characteristics and sound~ressure output at rated voltage and frequency, were 
subject,!d to further fosts in the following order~ 

(a) Stroke frequency 
(b) Inclination 
(c) Endurance and temperaturA rise 
(d) Sound pressur~ output follo,tlng endurance 
(e) Shock 
(f) Vibration 
(g) Dielectric 
(h) Insulation resistance 
(i) Splashproof 
(j) Salt spray 
(k) fcak voltages across the coil and cond.::mser 

9. The frequcmcy of the plung2r was detcrmim~d v'fith a galvanomet,ir tfp,, 
oscillograph by insulating th,, gong from the frame, thus forming a pair of 
contacts which controlled the, curn:n t through o nc of the 6al vanometc:rs. A 
moving film rocordt:,d the current impulses. .A comparison ·with a standard 
60 cycle wave gave a detL,rlhination of the plunger freqm:mcy accurate to 
within one-tenth of a cycle per second. 

10. The peak voltages across the, coil and condunser in the circuit w.,rc 
measured with a cathod,o ray oscillograph by matching the vol tag.::: s 1,i th knovm 
values. 

11. 'Ihc min:unum time interval required for the plunger to administer one 
completoly effective stroke of the gong was determined experimentally through 
th8 use of an 8.djustable intervo.l cont1:tct closing dfovice. This interval was 
then measured with a recording film ty-pe oscillograph. 

12. The tests wnrc concluded with a careful examination of tho samples 
to detennine compliance with the specification, pertaining to design, quality 
of workmanship and materials, and any defects resulting from the tests. 
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RESULTS OF 'IEST 

13, The test r esults obtaine d on the type CV-10 bell were as follows: 

Requirements 

Voltage: 115 volts 

Amperes: Not specified 

Watts; Shc1.ll not exceed 25 watts 

Sound pr8ssure output: Shall be not 
loss than 65 decibF.ls at 18 fee t in a 
soundproof room under the f ollo½~ng 
conditions: 

(a ) Before the endurance t ost 
· (b) Following the enduranc e t est 

Test Values 

Tested at 115 volts, a .c. , 60 cycles 

Position of Plunger 
Reciprocating 

Up 
lbvm 

84 decibels 
83 decibels 

Ampere 
-0~055 
0.022 
0.099 

Watts 
TT 
1.4 

11. 8 

Stroke frequency: Shall be within 40 
t o 60 per second. 

*11.5 strokes per s econd 

Inclination: Shall operate in any 
position when supplied vd.th rated voltage 
and frequency and~ 7 volts and 5 cycles. 

Endurance test~ Shall operate 1500 cycles 
of 11 one minute on 11 and 11 one minute off" 
the first 750 cycles a t 60° C and the 
second at o° C ambient temperatur,,s . 

TPmperature rise: Maximum temperature 
shall not excee d 115° C during the 
endurance t est . (55o Crise at 60° C 
ambient t empe ratur8). 

Shock t est: Shall withstand 20 sbocks 
of 250 f oot pounds !:ach as specified in 
paragraph F-2g. 

Vibrc1tion t est: Shall be mounted on a 
standard Navy 3 foot pound vibration 
machine and subjected to six t0sts of 
JO minutes ~ach at frequencies of 100, 150, 
200, 250, JOO, and 350 shocks per minute. 

Dielectric test: Shall ·withstand t wice 

*Oper ated a t 45° from vertical at 
the r equired voltQge and fre­
quency variations. 

Complied 

CompliP.d. 11.1° C above 60° C 
ambient temperature. 

Complit:,d 

*1/fould not operate under vibra­
tion but operated satisfactorily 
following each puriod of test. 

Complied 
the rated voltage plus 1250 volts, 60 cycles 
for one minutG between electrical circuits 
and be tween electrical circuits and ground. 

Insulation resistance: Shall be not less 
than 5 megohms at not less than 500 
vol ts d. c. 

~ 3 -
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megohms by 1000 volt megger. 



Requirements Test Values 

Splashproof integrity~ Shall be sub­
j ecte d to a 1-inch stream of wat er, 
under a pressure head of 35 fe et, 
played from a hose at a distance of 
5 feet, for 5 minutes, without the 
entry of water into the case. 

* Not conducted as the case is 
obviously not splashproof. 

Salt spray test:. Shall be subject e d, 
under ultra-violet li8ht, to a 20 per 
cent salt spray at 55 C f or a period 
0f 3 minutes, followed by an air blast 
dt 55° C for 3 minutes, t he cycle being 
repeated continuously for 100 hours. 

~~ Not conducted as case is not 
splashproof or watertight. 

Weight; Shall not exceed 8 pounds . 

Nameplate: Shall be in accordanc~ 

* 10 pounds, 12 ounces. 

with N.D. Specification 42N2. 
* Relief etching us ed on both 

name pl a t ,"s , circula.r n2.I':lspla tee 
is of aluminum. 

Dissimilar metals: Contact of dissimi- Complie d 
lar metals, e xcept steel, with aluminium 
alloys shall be avoided as much as practicable 
in the assembly of parts. Wher e contact 
cannot be avoided, an approved spar varnish 
or other approved material shall be used 
bet¼een the faying surfaces. 

Protec tion of exterior surfaces: Exterior Complied 
surfaces of all equipment, exceJt name-
plates, gongs, and strikers, shall be 
finished with two coats of gray paint speci-
fically approved by the bureau concerned. 

Clearances: Clearances betwPen any two elec­
trical circuits or between any el ectrical 
circuit and ground, where not separated by at 
l east 1/16-inch of approve d insulating mater-
ial, shall be not l e ss than 1/8-inch, unless 
oth,Tv'iis P. approve d. 

Complie d 

Wiring: All wiring shall be in accordancR Complfod. 'fype SICF-1 1/2 
with the r Pquircments of N.D. Specification 
15Cl, unless otherwis e approved. 

Coil Windings; May be c i ther single or {~ Enamel ed copper wire . 
double silk or cotton cover ed enameled 
copper wirG. 
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Requirements Test Values 

Protective covering for coils: Shall Complie d 
be nonhygroscopic, not glued or cemented 
to the coils, but shall be-=; overlapped and cemented 
in the lap . 

Waterproofing of coils~ All coils shall be 
impregnated -with an approved synthetic 
resinous material or other suitable and 
a;,proved _waterproofing and insulating compound. 

:vragnctic circuits: Shall be of laminated punch­
in6s of the best available 6rade for the pur­
pose and shall be protected against corrosion. 

Terminal block: Shall be cf approved material 
and type, and readily 2.c·".u;sible. 

Terminal lugs: Shall b~ in accord?..nce with 
Burrnu of Engineering drawing 9-S-1841-L, 
unless otherwise specified by the bur~au 
concerned. 

Supply leads: Shall P-nter through the casing 
attached to the mounting bulkhe2.d 0nd not through 
any r emovable part. 

Terminal wiring: Shall be l ead in through a boss 
drilled and tapped for a Navy standard t erminal 
tube. 'Ihe case shall be provided v,ith two bosses, 
one located at t i1e top and the other at the bottom 
of the case, unless otherwise approved by the 
bureau concerned. 

Mounting lugs;. Shall be designed for 3 point 
bulkhead mounting. 

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

Agreement with test plans; BlueprinG plans of 
sufficient detail to show all essential compon­
ents of the equipment to be tested shall be 
furnished, and shall check with the equipment. 

Complied 

* Laminate d construct.J.\):: 
not applicable to th:!_.3 
design. Plunger i s 
copper, nickel and 
chrome plated. 

Complied 

~- Lugs are not i:r: accor­
dance vvitt Bureau Draw­
ing 9-S-1841-L. 

Coupli s d 

* Bosses tappGd for 1/2-
inch (IPS) t erminal 
tubes in lieu of 3/4-
inch. 

* Designed for 4 point 
bulkhead mountinl. 

None used. 

* Brass nameplate is 
identifie d as alumi-
nUiil. 

14. Additional information on Type CVlO Vibrating Bell 

Peak Voltage at coil 

- 5 -

Position of Plunger 
Reciprocating 

Up 
IbYm 

Volts 
308.lJ 
208.6 
453.0 



h ,ak Voltage at Condenser Reciprocating 
Up 

Ibvm 

196.0 
52. 5 

315.0 

15. The bell must be energized for at least 0.292 second to 
obtain om, effective stroke of the plunger. 

16. The average duration of the current impulses produced by 
the contacts opcrn.ted by the detent vrheel of an engine order telegraph 
transmitter during normal operation is 0.023 second. (See Plate 1). 

R~SUL TS OF TEST 

17. The test results obtained on the type CVXlO bell were as 
follov;s ~ 

Requirsments Tust Values 

Voltage: 115 volts 

Amperes: Not specified. 

Tested at 115 volts, a.c. 60 cycles 

Position of Plunger 
Reciprocating 

Ampere 
0.076 
0.023 
0.146 

Watts 
7J) 

r"atts: Shall not exceec1 25 uatts· 

Sound pressure output: Shall be not 
l ess than 65 decibP-ls at 18 fP.et ih 
a soundproof room under the following 
conditions: 

(a) Before the endurance test 
(b) Following the endurance t (~st 

Up 
Ib'lm 

85 decibels 
83 decibels 

1.9 
17.6 

Stroke frequency: Shall be within 40 
to 60 per second. 

* 12.0 strokes per se cond 

Inclination: Shall opErate in any posi­
tion when supplied with ra t,~d vol ta6e 
and frequency and: 7 volts and 5 cycles. 

Endurance test: Shall operate 1500 cycles 
of 11 one minute on11 and 11 one minute off11 

the first 750 cycles at 60° C and the 
second at o° C ambient temperatures. 

Temperature rise: .Maximum ten1perature 
shall not exceed 115° C during the 
endurance test. (55° Crise at 60° C 
anbient temperature) • . 

Shock test: Shall withstand 20 shocks 
of 250 foot pounds each as spE::cified 
in paragraph F-2g. 

- 6 -

-;~ Operated at 45° from vertical at 
the required voltage and frequen­
cy. 

Complied 

Complied. 12.9° C above 60° C 
ambient temperature. 

Complied 



Requirements 

Vibration test: Shall be mounted on 
a standard Navy 3 foot pound vibra­
tion machine and subjected to six 
t0sts of JO minutes each at frequencies 
of 100, 150, 200, 250, JOO and 350 
shocks per minute. 

Dielectric t est: Shall withstand twice 
the rated voltage plus 1250 volts, 60 
cycles, for one minute between elec­
trical circuits and between electrical 
circ1.; its and ground. 

Insulation resistance~ Shall be not 
less than 5 megohms at not less than 
5DO vol ts, d. c. 

Splashproof integrity: Shall bG sub­
jected to a 1-inch stream of ·water, 
under a p~essure head of 35 feet, played 
from a hose at a distance of 5 feet, for 

Test Values 

* Would not operate under vibr~tion 
but operated satisfac~orily 
following e.9_ch period of test. 

Co.r.iplied 

Complied. Greater than 200 megohms 
by 1000 volt megger. 

~, Approx:i1i1a tely 10 cc of water 
entered the case. 

5 minutes) without the entry of water into 
the case. 

Salt spray test: Shall be subjected, 
under ultra-violet light, to a 20 per 
cent salt spray at 55° C for a period 
of 3 Hinutes, followed by an air blast 
~t 55° C for 3 minutes, thn cycle being 
repeated continuously for 100 hours. 

Weight: Shall not exceed 8 pounds. 

Nameplate: Shall be in accordance ¼~th 
N. D. Specification 42N2. 

Dissinilar ,L. etals: Contact of dissi­
milar raetals, excEopt steel, -..ith 
aluminum alloys shall be avoided as much 
as practicable in the assembly of parts. 
WherE: contact cannot be avoid,id, an 
approv<::d uiaterial shall be used between 
the faying surfaces. 

Not conducte d due to similarity 
to type CSWTI.O bell which was 
subjected to the salt spray t est. 

* 16 pounds, 9 ounces. 

* Relief etching us e d on both 
n&mcpla t8s. Circular nameplate 
of aluminum. 

Complied 

Protection of exterior surfaces: Exterior 
surfacGs of all equipment, except namepLs.tcs, 
;:,:ongs, and strikers, shall be finished ,vith 
tvrn coats of gray paint specifically approved 
by the bureau concerned. 

Complied 

- 7 



Requirements Test Values 

Clearances: Clearances between any two Complied 
electrical circuits or betvreen any elec-
trical circuit and ground, where not 
separated by at least 1/16-inch of ap~roved 
insulating material, shall be not less than 
1/8-inch, unless otherwise approved. 

Wiring~ All wiring . shall be in accordance - Complied. 'Iype SICP-1-1/2 
with the requirements of N.D. Specification 
15Cl, unless otherwise approved. 

Coil windings: May be either singl e or *Enameled copper wire 
double silk or cotton covered enameled 
copper wire. 

Protective covering for coils: Shall be non- Complied 
hygroscopic, not glued or cemented to the 
coils, but shall be overlapped and cemented 
in the lap. 

Waterproofing of coils: All coils shall be Complie.d 
impregnated with an approved synth0tic 
resinous material or other suitable and 
approved waterproofing and insulating compound. 

Magnetic circuits: Shall be of laminated 
punchings of the best available grade for 
the purpose and shall be protected a 6ainst 
corrosion. 

Terminal block: Shall b0 of approved 
material and type, and readily accessible. 

Terminal 1 ugs: Shall be in accordance with 
Bureau of Engineering drawing 9-S-18LJ.-L, 
unless otherwise specified by the bureau 
concerned. 

Supply leads; Shall enter through the casing 
attached to the mounting bulkhead and not 
through eny removable part. 

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

Mounting lugs: Shall be designe d for 3 
point bulkhead mounting. 

- 8 -

*Laminated punchings not appli­
cable to this design. Plunger 
is copper, nickel, and chrome 
plated. 

Complied 

*Lugs are not in accordance 
with Bureau drawing 9-S-18LJ.-L. 

Complied 

Bosses tapped for 1/2-inch (IPS) 
terminal tub2s in lieu of 3/4-
inch. 

*llisignE- d for 4 point bulkhead 
mounting. 



Requiremep.ts 

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

Agreement with t es t plans: Blueprint plans 
of sufficient detail to show all essential 
compon~nts of the equipment to be t est0,d 
shall be furnisht':d and shall che ck with the 
oquipment. 

Test Va}.ues 

None use d 
I 

*Brass nameplate is identified 
as aluminum. 

*Ibnofos failure to comply with the specifications. 

18. Additional Information on Typo CVX-10 Bell 
Pcisi tion of -Plunger 

Prnk voltage at coil Reciprocating 
Volts 
254.0 
187.6 
355 .• 6 

Peak voltage at condenser 

Up 
Ik:lwn 

Reciprocating 
Up 

Down 

190.0 
50.4 

306.6 

19. The bell must be energized for at least 0.21 second to obtain 
one effective stroke of the plunger. 

20. The ~verage duration of the current impulses produced by 
the contacts operated by the dutent wheel of an engine order telegraph trans­
mitter during normal operation is 0.023 second (See Plate 1) . 

RES UL 'IS OF TEST 

21. The test r esults obtained on the type CSWT-10 bell were as 
follows: 

Requirements 

Voltage: 115 volts 

Amperes: Not specified 

Watts: Shall not exceed 25 watts 

Sound pressure output~ Shall be not 
less than 65 decibels at 18 f 0et in a 
soundproof room under the following condi­
tions ~ 

(a) Before the aiduranc e test 
(b) Following the endurance t est 

Stroke frequency: Shall be within 40 to 
60 strokes per second, 

- 9 -

Test Values 

Tested at 115 volts,a .c., 60 cycles 

0 . 116 ampere with plunger at top o 
stroke 

6. 4 watts with plunger at top of 
stroke 

73 Jecibds 
74 decibels 

*Single stroke 



Requirements 

Inclination: Shall operate in any position 
when supplied with rated voltage and fre­
quency and~ 7 volts and 5 cycles. 

Endurance test: Shall operate 1500 cycles 
of "one minute on" and "one minute off", 
the first 750 cycles at 60° C and the 
sr~cond 2t o° C ambient temperaturr.s. 

Temperature rise~ Maximum temperature shall 
not exceed 1150 C during the enduranc, .: test. 
(55° Cris,; at 60° C ambient temperature). 

Test Values 

*Operated at 45° from vertical 
at the r equirod volta6e and 
fr equency. 

Complied when operated a t 90 
strobis per minute every alter­
na tA minute. 

Complied. 10.8° C above 60° C 
ambient temp(~rature . 

Shock Test: Shall withstand 20 shocks of Complie d 
250 foot pounds each as specified in para. F-2g. 

Vibration test: Shall be mounted on a standard 
Navy J foot pound vibration machine and sub­
jected to six t ests of JO minutes each at 
fr Eiquencies of 100, 150, 200, 250, JOO and 350 
shocks per minute. 

DieL ctric test: Shall withstand twic € the 
rated voltage plus 1250 volts, 60 cycles, for 
one minute between electrical circuits and 
betwec.:n electrical circuits and ground. 

Insulation resistance: Shall be not less 
tr1an 5 megohms at not less than 500 volts,d.c. 

Splashproof integrity: Shall be subjected 
to a 1-inch stream of water, under a pressure 
head of 35 f eet, played from a hose at a dis­
tance of 5 fe ,,- t, for 5 minutes, without tho 
entry of water into the case. 

Complied 

Complied 

Complied. Gr0ater than 200 
megohms by 1000 volt megger. 

Complied 

Salt spray t est: Shall be subjecte d, under *Satisfactory except for slight 
ultra-yiole t light, to a 20 per cent salt rusting inside of plunger guard 
spray at 55° C. for a period of J minutes, tube (pc. 31237). 
followe d by an air blast a t 55° C for 3 minutes, 
the cycle being r epeated continuously for 100 hours. 

Weight: Shall not exceed 8 pounds. ➔~16 pounds. 

Namepla tG: Shall be in accordance with N. D. 
Specific&tion 42N2. 

*Relie f e tching us ~d on both 
nameplates. Circular nameplate 
is of aluminum. 

Dissimilar me tals~ Contact of dissimilar metals, 
except steel, with aluminum alloys shall be 
avoided as much as practicable in the assembly 
of parts. Where c0ntact cannot be a voi d8 d, an 
approved spar varnish or other approved material 
shall be us ed between the faying surfacos. 
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Complied 



Requirements 

~rotection of exterior surfaces~ 
Extc:rior surface s of a11· e quipment, e xcept 
namepla t es, gongs, and s trik,]rs, shall be 
fini s hed with two coats of gray paint s 1)(-1ci­
f ically approve d by the bureau concerne d. 

Test Values 

Complie d 

Complie d Clear a nces: CJlearance s be tween any t wo el e c­
tricc:.l circuits or be tw-'"J en any el e ctrical 
circuit and ground, wh P-r n not separa t ed by 
a t l east 1/16-inch of approve d insulating 
mate rial, shall be n ot less than 1/8-inch unless 
ot herwi se approved. 

Wiring: All wiring shall be in accordance ~~th 
the r e quirements of N.D. Spe cifica tion l 5Cl, 
unle ss othcrvlise a pprove d. 

Coil windings: Ma y be e ither singl e or double 
silk or cotton cove r e d enamel<.d copper wire. 

Protective covering for coils: Shall be n on­
hygr osc opic, not ~luod or cemonte J to the 
c oils, but shall b t:: overl<:l?pe d a nd CEomentc: d 
in the lap. 

Wat erproofing of coils~ Allcoils shall bo 
impregna t e d 1,hth a n approve d synthetic 
r esin0us material or other suita ble a nd 
approved wat e r proofin6 and insula ting 
c omp ound. 

Ma gne tic circuits: Shall be of l anina t e d 
punchings of the bGst a va ila ble ~{r nde f or 
the purpos P- 2nd shall be prokctt-, 3. ~i. ;:;ainst 
corrosion. 

Termin2.l block: Shall b G of approv , d ma t eria l 
&nd type , a nd r eadily a c cessible. . 

Terminal lugs: Shall bs in accor dance vdth 
Bureau of Engine2ring Jrawing 9-S-1841-L 
unle ss othe rViis e s pc;cifif:d by the bureau 
conc E:rn0d., 

Supply lea ds ~ Shall ente r through the casing 
a ttached t o the mounting bulkha cd a nd rtot 
throu gh a ny removabl0 part. 

Terminal ,tiring~ Shall be lead in through a 
boss drilled and ta_fi pe J f or a Navy standard 
t eminal tube. 'The c a s e shall be provi:icd 
~~th two bosses, one l oca t e d at the top a nd 
th~ oth er at the bottom of the case, unless 
otherwise approved by the burGau cvnce rned~ 
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Complie d, T<JPe SIGP-1-1/2 

*Enamel e j copp,cr wire. 

complied 

Complie d 

➔}Laminate d punchings not 
a pplicable t o this design. 
Plunger tube is copper, nicke l ~ 
a nd chrome pl a t e d. 

Complfod 

*Lugs a r e n J t in accordance 
with BurF,nu drawing 9-S-1841-1 

Complied 

*Bosse s are tappe d f or 1/2-inch 
(IPS) t erninal tube;s in lieu 
of J/4-inch. 



Requirements 

Mounting lugs: Shall be designud 
for 3 point bulkhea d mounting. 

Contacts: All c onta cts for making and 
breaking a n electrical circuit shs..11 be 
of tungsten, 

Agreement with test plo.ns: Bl uep:t'int 
plans of suf ficicnt de tail to sh0w all 
ess.-c:ntinl components of the equipment t o 
be t ested shall bo furnishrd D.n:i shall 
check 'with the equipnm:hL 

-Test Value s 

*llisigned for 4 point bulkhead 
mounting. 

· None us ed . 

*Brasel . s a.;11pl c is identified 2.s 
2.l umintnr., 

*]):)not e s failure t o comply with the specificGtions. 
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CONCLUSIONS 

22. The sample bells P.1ee t the specification except in the 
following r espects; 

(1) Type CV-10 Vibrating Bell 

a. Para. E-2c(2) - Stroke frequency is 11.5 strokes per 
seconj in lieu of 40 to 60 per seconj, 

b. Para. D-llh - The bell would not operate in all planes 
as required. 

c. Para. F-2h(2) - The bell would not operate during the 
vibrati,.m test. 

d. Para. D-12d - Test not conducted as case is not of splash­
proof or Ha tertight design. 

e. Para. E-1 - Weight (10 pounds, 12 ounces) exceeds the 
8 pounds allowed. 

f. Para. E--13 - Relief etching used on both nameplates, 
Circular nameplate of aluminum. 

g. Para. D-6b - The wire in the solenoid is not insulated 
with cotton or silk. 

h. Para. D-9c - Laminated core construction is not applicable 
to this design. 

i. Para. D-lOb - Terminal lu~s are not in accordance with 
Bureau drawing 9-S-1841-L. 

j. Para. D-lli - The bell is :iesigned for 4 point mounting 
in lieu of 3 point. 

k. Para. H...:Jb - Brass nameplate is i ,fontified as aluminum. 

(2) Type CVX-10 Vibrating Bell 

a. Para. E-2c(2) - 'fhe stroke frequency is 12 s t r okes per 
second in linu of 40 to 60 per second. 

b . Para. D-llh - The bell would not operate in all planes 
as required. 

c. Para. F-2h(2) - The bell would not operate ::luring the 
vibration test. 

d. Para. D-12J - Appro.xioatelylO cc of water ent er e :1 the 
case. 

e. Para. E-1 - Weight (16 pounds, 9 ounces) exceed the 8 
pounds allowed. 

f. Para. E-13 - Relief etching use.:1 on both nal'!l.epla t es. 
Circular nameplate of alw:iim.J.m. 

g. Para. D-6b - The wire in the s0lenuid is not insulate-:1 
wi th cotton or silk. 

h. Para. D-9c - Laminated construction is not applicable t 0 
this design. 

i, Para. D-lOb - Terminal lugs are not in accordance with 
Bureau drawing 9-S-1841-L. 

j. Para. D-lli - The bell is Jesigned for 4 point nountin.s 
in lieu of 3 point. 

k. Para . H-Jb - Brass nameplate is identified as aluminun • 
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(3) 'Iype CSWT-10 Single Stroke Bell 

a. Para. E-2c(2) - The bell is -.iesigned for single stroke 
in lieu of 40 to 60 strokes per second. 

b. Para. D-llh - The bell would not operate in all planes. 
c. Para~ F-2p(2) - Insidr1 of plunger guar-J tube (pc. 31237) 

corrode'.i. 
d. Para. E-l - Weight (16 poun-:is ) exceeis the 8 p0unls 

allowed. 
e. Para. E-13 - Relief etching us ed on both nameplates. 

Circular nameplate of aluminum. 
f. Para. D-6b - 'Ihe wire in the solenoid is not insulate j 

with cotton or silk. 
g. Para. D-9c - LmninateJ construction is not applicable to 

this design, 
h. Para. D-lOb - Terminal lugs are not in accor ·:iance with 

Bureau drawing 9-S-1841-L. 
i. Para. D-lli - '!he bell is designed for 4 point in lieu 

of 3 point bulkhE:ad mounting. 
j. Para. H-Jb - Brass nameplate is identified as aluminum. 

23. All of the bells are equippe .l with 10-inch gongs in lieu of 
8-inch and are not Jesigned in accordance with para. E-2c. 

24. All of the cases are provided ni th 1/2-inch (IPS) threaded 
bosses in lieu of 3/4-inch. 
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