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AUTHORIZATION 

1. This test was authorized by reference (a); other additional ref-
erences pertinent to this problem are listed as references (b) to (h) inclu­
sive. 

Reference: {a) Bu.~.ltrs. S65-.4/L5(10-2-Ds) of 5 Oct. and 6 Nov. 
1936, and S65-4/L5(ll-28-Ds) of .30 Nov. 19J6. 

(b) Comdt.,Portsmouth, N.H., ltr.865-4 ('62-94-2MG) of 
25 Aug. 19.36 to. Bu.Eng. 

OBJECT OF TE§T 

(c) Specifications SGS(65)-102a of l June 19J6, and 
SGS(65)-10Ja of l June 19J6. 

(d) Bu.Eng.ltr.S65-4(10-11-Dt) of Jl Dec. 1935 to Comdt., 
Navy Yard, Portsmouth, N.H. 

(e) Portsmouth Dw&• 29.335 - Bu.Eng.Dwg. 11-T-ll.3:c!-L, Alt. 
1-Type A4 - ll5 V.A.C. Bell- Vibrating. 

(f} Portsmouth Dwg. 29.3.36 - Bu.Eng.Dwg. ll-T-113.3-L Type 
AS - ll5 V. A.C. Bell - Vibrating. 

(g) Portsmouth Dwg. 29.3.38 - Bu.Eng.Dwg. ll-T-1135-L Type 
Al2 - 115 V. A.C. Bell - Vibrating. 

(h) Portsmouth Dwg. 29599 Type A4 ~ 115 V. A.C. Low Pitch 
Low Intensity Buzzer. 

2. The object of this test was to determine how closely the bells 
and buzzer subnitted complied with the specifications, reference (c), and 
their suitability for the .Naval Service. It was also desired to note 
whether the samples embodied the changes required under Bureau letter, ref­
erence {d). 

ABSTRACT OF TEST 

.3. The subject bells and buzzers, shown by Plates 1 to 8 inclusive, 
were set up at this Laboratory in suitable test circuits and their perform­
ance carefully observed while under test in conformance with the specifica­
tions, reference (c). All tests were made in order as specified and were 
concluded with an inspection of the samples to ascertain whether the sample 
bells were in strict accordance with the requir ements in the matter of mater­
ials, design and workmanship. 



CONCLUSIONS 

{a) The subject bells are of rugged construction and of good workmanship. 
Their performance during the periods of the shock and endurance tests was 
particularly good, as no adjustments were necessar y. 

(b) Under test for watertight integrity conducted after the endurance 
tests, a small amount of water leaked into each of the cases, the leaka oc­
curring at the striker shaf t packing gland. 

(c) The weight of the Type A8 bell. exceeds the allowable weight by 
2.75 lbs. , and the power factor is approximately 10% too low. 

(d) Under inspection to note whether the changes had been made in the 
bells in accordance with Bureau's letter reference (d), it was observed that 
the terminal blocu had not been equipped with standard terminals, plans 
9-S-1841-L. In addition, it was noted that the contacts had not been shunted 
with a condenser, or condenser and resistor, to prevent radio interference, 
and the required hex-head steel inserts in the box for receiving the cover­
securing screws had not been proVided. The present inserts, being i'lusb, 
permit the BE metal cover to cont.act the aluminum box when it i8 fully se­
cured. 

{e) Further inspection disclosed considerable wear on the 8-inch and 
1.2- inch bell strikers. The strikers are of cast brass end were t'urnished as 
requested under reference (d). Possibly the use of a steel striker arm would 
be preferable. 

(f') The a.ire&J1•s attention is called to the fact that raised and stamped 
lettering has been used on the case covers as a substitute for nameplates 
required under Specifications 17Nl. 

(g) The Type A4 low pitch low intensity buzzer is also of rugged con­
struction and of good workmanship. Except for the following minor deficien­
cies, it would have complied with the specifications, reference (c). 

(1) The allowable power consumption of the buzzer is exceeded 
by 2.6 watts. However, the sound output was 54 db as com­
pared with the required 35 db. 

(2) Under test for dielectric strength, the buzzer failed, the 
breakdown occurring between the coil and ground. Following 
this test, the insulation resistance by 1000 Volt Megger 
was zero. 

(3) The total weight of the buzzer is 2 lbs. 8 oz. , while that 
allowed is 12 oz. 

(4) Raised and stamped lettering has also been used on the case 
cover as a substitute for the required nameplate, Specifica­
t i ons l7Nl. 

(5) The terminal block is not equipped with the required term­
inals, plane 9-S-1841-L. 
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(h) An irulpection of the l:uzzer at the conclusion of the tests disclosed 
a broken leaf in the phosphorous bronze member supporting the arma. ture. How­
ever, there was no apparent change in the operation of the buzzer. 

(i) 'l'he sound output of the Type A4 bell, when equipped with sample 
gongs (a) , (b) and (c), \raried but slightly as noted under paragraph 16. 
Tests on eampl~s (d) and {e) verify the s tatement ma.de in paragraph 4 of 
reference (b) as to their being W1Suitable for the application. 

(j) The sample brass gongs furnished with the Type AS and Type Al2 
belb finished with nickel plate and "GlYPtol" enamel had a di i'ference of 2 
decibels in sound output. However., both comply with the specifications. 
The use of a nickel-plated gong may prove objectionable due t o ita high 
light reflecting qualities. 

(k) Upon compl etion of the salt spray test after having been washed 
in fresh water and dried, an inspection of the sample bells, buzzer and 
gongs disclosed no leaks in the cases and the bells and buzzer were f ound 
to be operative. It was noted that but little damage had occurred to the 
paint on the aluminum alloy cases, while thnt on the BE metal. case covers 
was practically destroyed. The paint on the brass gongs showed consi der­
able amall blisters at the end of the test. It is understood that the 
"paint" used in each case was 11GlYPtol" enamel. Possibly the use of this 
enamel on Naval bells and buzzers will prove satisfactory, but it cannot 
be said to have satisfact.orily withstood -the severe conditions of the 
hot spray test. The nickel plated brass gongs were apparently unaffected 
by the test, but those of corro:sion-resiating steel showed heavy rust on 
the unpolished edges and surfaces. It was further noted that the steel 
lockwashers placed under the gong securing nut:s were t:.dly rusted &nd 
should not be used. All nickel plated brass parts were unharmed. Inas­
much as the polished nickel plated brass gongs were unharmed by the salt 
spray test, it is believed possible that gongs finished in lilek nickel 
would prove.a good substitute. 

-lb.. 



RECOMMENDATIONS 

(a) In view of the bells and buzzer having sati sfactorily complied with 
the major requirements of the specifications and being of rugged construc­
tion and good workmanship, it is recommended that they be approved for Naval 
use subject to the correction of the minor deficiencies noted under "CONCLU­
SIONS II herein. 

-le-



DESCRIPTION OF MATERIAL UNDER TEST 

4. The material submitted for test was manufactured by the Navy 
Yard, Portsmouth, N.H., and CO?l$isted of one bell each of Types A4, A8, Al2, 
and one Type A4 l ow pitch low intensity buzzer, all designed for 115 volts, 
A.C. 60 cycle operation. In addition, four 4-inch gongs were forwarded 
under ref erence (b) for inspection and comments. 

5. The Type A4 bell, shown by Plates l and 2 and Portsmouth Plan 
29335, is of the vibratory type. It employs a single form wound coil lo­
cated on a laminat ed core of nun shape, and a set of adjustable contacts 
for interrupting the current. The armature i s of flat steel attached to the 
gong striker shaft and completes the magnetic circuit. A packing gland is 
provided where the striker shaft extends through the case. The entire mech­
anism and t erminal block are mounted on bosses equipped with s teel inserts 
located in the bottom of the aluminum alloy case. The BE metal case cover 
has three concentri c grooves which contact the 3/16-inch square rubber gas­
ket partly recessed into the rim 0£ the case. Steel inserts are provided 
in the case for the brass cover-securing screws and gong post. A modified 
square hole in the gong def init ely locates it with reference t o the striker. 
The case is provided with f our mounting lugs and t wo bosses, one tapped for 
a standard 3/4-inch terminal t ube. 

6. The Type AS bell, shown by Plates J and 4 and Portsmouth Plan 
29336, is also of the vibratory type and employs two form wound coils con­
nected in parallel located on a lamiuated core of nwn shape and a set of 
contacts for interrupting the current. The mechanical design is similar· to 
the t ype A4 bell except thCLt it is proport ionately larger. 

7 . The Type AU bell, shown by Pl ates 5 and 6 and Portsmouth Plan 
29338, is identical to the type A8 bell, varying only in the size of the 
striker and gong post for accommodati on of the 12-inch gong. 

8. The Type A4 low pitch low intensi ty ruzzer, shown by Plates 7 
and 8 and Portsmouth Plan 29599, is of the contactless type employing a 
s ingl e form wound coil located on a laminated core of nun shape. Alamin­
a ted armature secured to a laminated phosphorous bronze spring completes 
the magnetic circuit. The armature supporting spring is secur·ed at one end 
with two brass screws threaded into bosses located on the BE metal cover. 
The noise i s pr oduced by an adjustable steel screw attached to the armature­
suppor ting member striking against t he head of a steel screw threaded into 
the case cover. Two brass studs threaded into bosses on the cover support 
the stationary part of the core. The terminal block is located on the case 
cover. The aluminum alloy case is provided with four mount ing lugs and t wo 
bosses tapped for 3/4-inch terminal tubes. 

METHOD OF TEST 

9. The samples, as received, were firs t tested for power consump-
tion nnd sound output at rated voltage and frequency. 

10. Following, they were placed on a Bureau of Engineering shock 
:1tand and given the required blows of 250 foot pounds each, under the con­
ditions specified under reference (c). 
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ll. They were next tested for endurance by oper ating them under the 
conditions specif ied in SGS(65)-102a, paragraph F-2i, and SGS(65)-10Ja, 
paragraph F-2h(l) . During these tests, the temperature rise of each sample 
was obtained using the resistance method. 

12. The r emaining tests were conducted in the order required under 
the specifications, reference (c) . 

13. The usual inspection of the samples pertaining to the quality of 
workmanship and suitability of design and materials concluded the test. 

RF.SULTS OF TEST 

14. The test results obtained follow: 

(Speci fications SGS(65)-l02a, Bells, Inter ior Communi cation) 

Requirements 

4" 

Voltage: ll5 volts 115 V. 

Frequency: f:JJ cycle., 6o 

Amperes: Not specified 0.26 

Watts: Not over 
4-inch - 15 watts 15 
8-inch - 25 watts 

12- inch - Not covered 

Power Factor: Not less than 
50$ 50. lJ 

Shock Integrity: Shall with-
stand 50 shocka of 250 foot 
pounds each under the condi- Compl ied 
tions specified under par. F-2h. 

Endurance: Shall be capable of 
operation under the conditions 
specified under par.F- 21. Complied 

Temperature rise: Shall not 
exceed 35°C at ambient temp-
erature of 65°C during the 
per iod of the endurance tests. 21.1°c 

g 11 

115 v. 
60 

0.46 

21 

Complied 

Complied 

Test Values 

1.2" 

115 v. 
(:/J 

0 .46 

23 

43.6'1, 

Complied 

Complied 
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Requirements 

Voltage and frequency 
variations: Shall operat e 
at 103. 5 V. at 65 cycles and 
126. 5 V. at 55 cycles, 
under the conditions speci­
f i ed under par. F- 2i. 

Sound Output: Under the 
conditions speci f i ed under 
par.E-6: 

4" - 47 db 
an - 55 db 

12" - Not cover ed 

Insulation Resistance: Shall 
be not less than 10 megohms 
preceding the immersion 
test and l megohm follow­
ing. 

Dielectric:Shall withstand 
1500 V. A. C.,60 cycles, 
preceding the immersion 
t est, and 500 v. A.C. , 60 
cycles , f oll owing. 

Salt Spray: Specified 
under par. F-2£(1). 

Watertight Integrity: Shall 
not leak when placed in 
water to a depth of 3 feet 
for a period of l hour. 

Total Weights: Not over 
4" - 4 lbs. 
8" - 9.5 lbs. 

12" - Not covered 

I nclination: Shall operate 
satisfactorily in any plane 
45° from the vertical at 
10% over and 15% under 
rated voltage. 

Namepla tea: Shall be in 
accordance with Spec.17Nl. 

Test Val ues 

4" 8" 1211 

Complied Complied Complied 

57 db 
61 db 

69 db 

Complied Complied Complied 

Complied Complied Complied 

See statement under "CONCLUSIONS" • 

~ cc *10 cc *15 cc 

J.5 lbs. 

16 lbs. 2 oz. 

Co111plied Complied Complied 

*None furnished on any of the samples, 
r aised and stamped lettering being 
subst ituted. 
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Requirements Test Values 

4" 8" 1211 

Te~minal Block: Shall be 
of molded phenolic mater­
ial equipped with 
9-S-1841-L terminals. 

*Molded phenolic material blocks furnished 
on all samples but not equipped with 
9-S-1841-L terminals . 

NOTE: These test results were obtained when the bells were 
equipped with the following sample gongs. 

Type A4 - Chase alloy, 3/32". 
Type A8 - Brass, Nickel Plated. 
Type Al2 - Brass, Nickel Plated. 

* Denotes failure to comply with the specifications. 

15. The ·results obtained from the low pitch low intensity buzzer, 
when tested in conformance with SGS(65)-10Ja, follow: 

Requirements: 

Voltage: ll5 Volts 

Current: Alternating 

Amperes: Not specified 

Watts: Not ·over 5 watts. 

Temperature Rise: Not over J0°C 
at ambient temperature of 10°c by 
resistance method. 

Sound Output: Shall be not less 
than 35 db under the conditions 
specified under par. E-5. 

Inclina.t1on1 Shall opet-ate in UIY 
plane 45° troa the vertical at 
l~ over and l~ under rated 
voltage. 

Endurance: Shall operate satiafac­
torily 700 cycles of one minute on, 
every alternate minute, at ambient 
of 70°c and 700 cycles at o0 c. Also 
at 103.5 V. at 65 cycles and 126.5 
V. at 55 cycles. 

Shock Integrity: Shall withstand 
20 blows of 250 foot pounds each, 
under the conditions specified 
under par. F-2g(J). 

Test Values 

115 Volts 

Alternat ing 

0 .170 amperes 

"A'l .6 watts 

21.6°c rise 

54 db measured 18 feet from the buzzer 
and on the axis thereof, in a sound­
proof room, using a General Radio 
noise meter Type 559. 

Compiled 

Complied 

Complied 
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Requirements 

Di electric: Shall wi ths~d 1500 
V. A. C. 60 cycles, prior to the im­
mersion test; and 500 V. A. C. 60 
cycles following . 

Pitch of Note: 60 to 500 CPS. 

Insulation Resistance: Shall be 
not less than 10 megohms following 
the dielectric test and l megohm 
following the immersion test. 

Watertight Integrity: No leaks 
shall occur when immersed in water 
to a depth of 3 feet for a period 
of 12 hours. 

Salt Spray Test: Specified under 
par. F-.2e. 

Total Weight: ·Shall not exceed 
12 oz. 

Nameplate: Shall be in accordance 
with Specifications 17Nl. 

Test Values 

*Broke down at 1500 V. A. C. 60 
cycles between coil and ground. 

120 CPS at 60 cycle input. 

*Following diel ectric t est -
Zero resistance by 1000 V. 
Megger. 

Complied 

See stntement under "CONCLUSIONS". 

*2 lbs. 8 oz. 

*None furnished , r aised and 
s.tnmped l ettering substituted. 

*Denotes failure to comply with the specifications. 

16. The db output of each bell, when equipped with the sample gongs 
submitted and adjusted to its original power consumption at 115 volts, 
A.C., tJJ cyciea , was as £ollows: 

TyPe A4 Bell 
Samples (Covered by reference (b) ) Sound output 

(a ) Chase Alloy 3/32" 
(b) Sheet brass J/32" 
(c) C.R. Steel 3/32" 
{d) C.R. Steel 1/16" 
(e) Clwlu Alloy l/16" 

Ty-p( A8 Bell 
SamplesCovered by Ports1110uth ltr. S65-4(46864-2MG) 

of 22 Oct. 1936) 

(a) Brass, Nickel Plat ed 
( b) Brass , "Glyptol" enamel 

57 db 
56 db 
55 db 
53 db 
52 db 

61 db 
59 db 
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Type Al2 Bell 
Samples (Covered by Portsmouth ltr. 

S65-4{46964-2MG)ot 22 Oct. 1936) 

(a) Brass, Nickel Plated 
(b) Brass, "Glyptol" Enamel 

Sound Output 

69 db 
67 db 

NOTE: The db output of the sample gongs was t.he average 
of five tests. The tests were conducted in a sowid­
proof room using a General Radio noise meter Type 559 
located 18 feet from the bells and on the axis thereof. 

-7-



CONCLUSIONS 

17. T'1e subject bells a:re of rugged construction Wld of good wor~<­
manship. Their performance during the periods of the shock and enduranc9 
tests was particularly good, as no adjustments were necessary. 

18. Under test for watertight integrity, conducted after the en-
durance t ests, a small amount of water leaked into each of the cases, the 
leaks oc.Jurring at the striker shaft packing gland. 

19. The weight of ~he Type A8 bell exceeds the allowable weight 
by 2.75 lbs . , and the power factor is approximately 10% too l ow. 

20. Unde~ inspection to note whether the changes had been made i~ 
the bells in accordance with Bureau' s letter reference (d), it was ob­
served that the terminal blocka had not been equipped with standard term­
inals, plans 9-S-1841-L. In addition, it was noted that the contacts had 
not been shunted with a condenser, or condenser and r esistor, to prevent 
radio interference, and the required hex-head s teel inserts in the box for 
receiving the cover-securing screws had not been provided. The prenent 
inserts, being flush, permit the BE metal cover to contact the nluminll.i!l 
box when it is fully secured. 

21. Further inspection disclosed consi derable wear on the 8-inch 
and 12-inch bell strikers. The strikers are of cast brnss and were fur­
nished aa requested under reference (d). Possibly the use of a steel 
striker arm would be preferable. 

22. The Bureau's attention is called to the f act thnt raised ar.d 
stamped lettering has been used on the case covers as n substitute for 
nameplates required under Specifications 17Nl. 

23. The Type A4 low pitch low int ensit y buzzer is also of rugged 
construction and of good workmanship. Except f or the following minor 
deficiencies, it would have complied with the specifications, reference 
{c): 

(1) The allowable power consumption of the buzzer is exceeded by 
2.6 watts. However, the sound output wns 54 db as compared 
with the required .35 db. 

(2) Under test for dielectric strength the buzzer failed, the break­
down occurring between the coil and ground. Following this test, 
the insulation resistance by 1000 Volt Megger was zero. 

(J) The total weight of the b.lzzer is 2 lbs. 8 oz., while that al­
lowed is 12 oz. 

(4) Raised and stamped lettering has also been used on the case 
cover as a substitute for the required nameplate, Specifications 
17Nl. 

(5) The termi.M.1 block is not equipped with the r equired terminals, 
plans 9-S-1841-L. 

-8-



2/: . An inspection of the butzer at the conclusion of the tests 
G.iR<.loaerl a broken lea£ in the phosphorous bronze member supporting the 
arJ11ature. 1-louver, there was no apparent ch&nge in the operation of the 
buzzer. 

25. !he sound output of the Type A4 bell, when equipped with 
sample go~a (n), (b) and {c), varied 1::ut slightly, e.s noted under para­
grnph 15 . . T<.Jts 'lL sample'3 (d) and (e) verify the statement mado in ptLr­

agmph 4 of I'ef.erencP. (b) :is tu thE:il' being UDEuit.able for tho applies•• 
tion. 

26. Th~ samp).e l-rar-6 uongs furnished with the Type · A8 nnd '1';yp~ 
Al.2 bells, finithed with nickel plate and no1yptol" enamel, had a differ­
ence of 2 decibE.lR in sound output. However, both comply with the speci­
ficationB. The use of n nickel plated gong may prove objectionable due 
to ito high li~t reflect ins qual.ities. 

Z,. Upcn com~l etion of the salt spray test after having ta~ 
washed in fresh •a ter al'ld drieci, an inspecticn o: thA sample bells, b.1~s,.er 
and gong:, disclosed ru, leaks in the cases wid the bells 6.?ld btzz~r oPJerP. 
found to be operative. It was noted thci.t but little dar.a1:,~ bed •.·ccurr,:a 
to the paint on t!le alumin'.lDl alloy cnses, while that on the B~ m~tn:. cu.se 
covers was practicelly destroyed. The paint on the brass gongs showe:i 
considerable small b.iisters at the end of the t est. It is underatood 'thaT. 
the "paint" w,ed in each C:\Se was "Cllyptol" enamel. Possibly tho use of 
this enamel on Naval tells &nd buzzers will prove satisfactory, rut it 
cannot be said to have sat i s factorily withstood the severe conditions of 
the hot spray t est. The nickel plated brass gongs were apparently unaf­
fected by the test, wt those of corrosion-resi sting steel showed heavy 
rust on the unpolished edges and BUrfaces. It was further noted that the 
s teel lockwashers placed under the gong securing nuts were badly rusted 
and should not be used.. All nickel plated brass parts were unharmed. 
Inasmuch as the polished nickel plated brass gongs were unharmed by tho 
aa.J.t spray test, i t is believed possib1e that gongs finished in black 
nickel would prove a good substitute. 

-9-
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