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ATTHORIZATION !

3 This test was authorized by reference (a) and other additional
references pertinent to this problem are listed as references (b) to (k) in-
clusive,

Reference: (a) Bu.Eng.ltr. EN8/508(8-13-Ds) of 21 August 1934.

(v) Navy Lent.Specs. SGS(65)-102 of 2 January 1935.

(¢) Contract K0s-37951 - Requisition Bureau 508 NIRL.
Chas.J. Henschel & Co., Inc., Amesbury, Mass., Con-
tractor.

(d) Chas.J. Benschel Dwg.20-106, of 12" W.T. Vibrating Bell,
60 cycles, 115 V. A.C. Burezu File No. CL40-S65-€27
Alt. O,

(e) Chas.J. Henschel Dwg.20-104, of 8" W.T. Vibrating Bell,
60 cycles, 115 V. A.C. Bureau File No. CL40-565-626
Alt. O-

(f) Chas.J. Henschel Dwg.20-102, of 4" W.T. Vibrating Bell,
60 cycles, 115 V. A.C. Bureau File No. CL40-565-625
Alt. O.

(g) Chas.J. Henschel Dwg.20-100 of W.T. Vibrating Buzzer,
60 cycles, 115 V. A.C.

(h) Chas.J. Henschel Dwg.20-107 of 12" W.T. Vibrating Bell,

115 V. D.c.

(1) Chas.J. Henschel Dwg.20-105 of 8" W.T. Vibrdating Bell,
115 ¥. 8.0

(j) Chas.J. Henschel Dwg.20-103 of 4" W.T. Vibrating Bell, -
115 V. D.C.

(k) Chas.J. Henschel Dwg.20-101 of W.T. Vibrating Buzzer,
115 V. D.C. -

OBJECT OF TEST
B The object of this test was to determine how closely the material

submitted complied with the recuirements of the specificationms, reference (b),
contract, reference (c), and its suitebility for the Naval Service. It was
also desired that comparative tests be made between these bells and buzzers
and representative samples of those now used in the Naval Service.

EBSTRACT OF TEST

3e The bells and buzzers submitted, shown by Plates 1 to 12 inclusive,
were set up at this Laboratory and closely observed for their operating char-
acteristics while under test for conformance with the specifications, refer-
ence (b). Each unit was carefully examined to ascertain whether it was in
strict zccordance with the specifications in the matter of materiels, design,
end workmanship.




CONCLUSIONS

(a) In general, these bells and buzzers, manufactured and submitted
for test by Chas. J. Henschel and Company and covered by this report, rerre-
sent an improvement in design.: They possess a greater somd outrwt and are
more rurged than those now vsed in the Naval Service.

(h) The equipment, if modified to correct the defects covered imder
"OOIUENTST of this report, would be suitable for the Naval Service.

BECQIAFENDATIONS
(a) In view of the suhject material having satisfactorily complied
with the major regquirements of the specificaticns, reference (b), it is recom-

mended that it be approved for the Naval Service, subject to correction of
defects noted under "COMMENTS® of this report.
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CONCLUSIONS

(a) In general, these hells and buzzers, manufactured and submitted
for test by Chas. J. Henschel and Company and covered by this report, repre-
sent an imorovement in design. - They possess a greater somd outpwt and sre
more ricged than those now vsed in the Naval Service,

(h) The equipment, if modified to correct the defects covered imder
YODIEIENTS? of this weport, wonld be suitable for the Navzl Service.

PEOGHETHIATTONS

B

(a) In view of the subject material having satisfactorily complied

with the major requirements of the specificaticns, reference (b), it is recom-

mended that it be approved for the Navel Service, subject to correction of
deferts noted under "COMMENTS" of this report. '
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& The emulprient 4o rted was subnitted wmder Contruct NOs-27991 far
By nzemt of bells end utzers wilch will salisfecstorily meet the rregent
crdd tlang abosrd Moval weuiela, -
55 Ire materlul subnitted for test was as fllowes
1= 12 lnch ¥iheetine Sail. 115 wolts, D.L.
I = # inch Vilratine 3011 15 volts, [0
T = 4 inep Vilrating ~e11 115 voltz, B.Ce
] - Low Piteh Ruczer, 115 volts, Dts
1 - 12 inch Vibreting Bell, 11% volts, 2.C.
1 - 8 inch Vibratine @ell, 115 volts, 4.C.
1 = 4 ineh Vibrating 3¢11, 115 woltc, 4.C.
1 - Low Pitch Brrzer, 115 wolts, A.C.
¥ - 12 inrh Siagrle Stroke Bell, 115 velis, D.C.
1 - 12 ineh Single Stroke Bell 115 woltn, AL,
B The L.Ce znid Dale sumrle Pelle and buzzers cre essentially the
reoe in desipn, differins only In the electromcgnet windines.
T Tne magnetic circuit consists of a "U" zhered leninated core snd

termtrnred greonture of reptnsuler eross section.,

Te Each nole picce tunperts a form wound coil containing a "primary®
cnid "seeondary® winding. The two primery windings src connected in series and
sre tluo in series with the contects. Each secondsry winding is closed, hav-

‘e no sxteranl leads. Thiz tends to reduce the arc at the contscts snd im-

srove the power factor.
9. The only intern=1l zdjuztment of the mechanisa is the stationary
ontact, movnted on a laminateqa ®zckrelite bese which ualso supports two line
“wrninals, ?he movable contact is mounted on a flut beryllium copper spring
nrd 18 linked to the armaturce by & phenolized cenves insuletor., This insula-
t-r is so slctted that tic movement of the armature exceeds thot of the con-

tact spring, sllowing the contsctis to remain closed during part of the arma-

ture's truvel.

18 On the belle, the stacke of the hammer arn is adjustable from the
aitside. The bronze arpmeture shuft enters the watertisht case through a
ngking gland, sad supports e laninated ermeture. The chaft has zapie bear-
Ing s'wface, provided by & yoke, cast &s part of the composition cese cover
sn ool the eatirs mechanlsm is assambled.

12 The buzzer mechunisa is "0ﬂtical to that of the bell, except
tho% the aslse 1o prodacel by the sranbtare striking thw lazinated core.
12, The gonss on 61l of thz sgaple bells ane stcaped stainless oteel,
Flealy ollsied on Lhe ouler zuriuss, uad have o ssuars hole 1o thelir centers.
1ls featare prevents tie foug frou bLelng turned, therelby sssuring a definite

e Sony Lad UM SLLL0T ArT.
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METHOD OF TAEST

15 Inasmuch as the bells and buzzers were develcped primzrily to
orouce more noise than those at nresent used in the Naval Serviees, 1t was
first necesssry to ccnduet a teci, comparing them with representative samples
of those now used in the Naval Service. The results of this test were sub-
mittad to the Bureau under NRL letter S65-4/L5 of 12 April 1935. The 12-
ineh single stroke bells prov;d unsatisfactory and by direction of the Bursau
they were returned to the menufacturer for further development.

16. Lfter completion of the comparative sound tests, the bells and
bnzzers wore nlaced in a compartment having an ambient te peratare of 65°C
and tested for endurance by operatAq; cach one minute, every alternate nmin-

ute, Tor 24 hours. The ambient temperature was then lowerad to 40°C and each
unit again operated one uinute, svery alternate minute, for 24 hours. During
this test the temperzture rise of each winding was obtained using the resis-
tanece method,

17, Next, each unit was tested for operation at over and under voli-
o when inclined 30° from the vertical plane in all directions. The A.C.
its were glso tested at over and under freguency.

18, Following this, the mnits were tested for current consumption,
insulation resistance and dlelectrlc strength. The power factors of the A.C.
bolls and buzzers were also obtained.

19, Then all wunits were tested for their audibility ranges in the
apan alr while supplied with their rated voltages.

205 Each wnit was then *tested for shoeck intesrity !
a Burean of Engineering shock stand and subjecting it to t
ander reference (b),

21, Next, the watertisht integrity of the bells and buzzers was de-
tomninad by submerzing each in & tank of salt water to a denth of 3 feet
for & period of 1 hour,

22, Finally, each sample was inspected to ascertain whether the
materials, design and workmenship were in accordance with the specifieca-
tions, reference (b).

W



SESULTS OF TEST
' Test Valnes
230 Specification Recuirenents. 115 velt = 69 cvele A.C,
Bells and Buzgzar
2 n 8 " 4!! Bl_l_zﬂz"er
Vnltaea — 115 115 115 115 115
Frecuency - 60 cveles 60 60 60 60 .
Amperes 0.173 0.075 0.138 0.142
Resistance (By bridge, ambient 40°C)  39.9 121.0 239.2 233.1
ohms ohms ohms ohms
Watis
12" not over 25 watts 16
8" not over 20 watts 545
4" not over 15 watts ¥15.4
Buzzer not over 15 watts #16.4
Power Factor - 30% Min. 58.3 63.7 97.0 9.3
¥ndurance: One ninute of operation *See com— Sat-~ ¥See com~ #3ee com-
every alternate minute for 24 hours ments isfac~ ments ments -~
at 65°C ambient and 24 hours at 40°C Par, 26 tory Par. 27 Par, 27
ambient,
Temperature rise: Not over 30°C rise )
at ambient of 40°C during latter part 27.45°C  29.37°C 28.82°C 30.0°C
of endurance test,.
Inclination: Satisfactory operation Satis— Satis-  Satis- Satis-
when inclined 30° from vertical in all fac- fac~- fac- fac-
directions at 10% over voltage (126.5) tory tory tory tory
st 65 cveles and 10% under voltage '
(103.5) at 55 cycles.
Shoeck integrity: Satisfactory operation  Satis- Satis—-  Satis- Satis-
under shocks when mounted on shock fac- fac- fac- fae-
machine as reguired by specifications, tory tory tory bory
par, F-5¢.
Audibility range: Shall be heard in
still &ir in the open.
12" 150 yards (min) 400 yds.
8" 100 yards (min) 430 yds.
4" 50 yards (min) 300 yds.
Buzzer 30 yards (min) 230 yds.
insulation resistance:
Before immersion - 5 megohms (min) 200 meg. 200 meg. 200 meg. 100 meg.
After immersion — 1 megohm (min) o * 25 " 100 W 10D *©
(By 1000 V. Megger)
Waterticht integritv: Shall not lesk Sutis-  *Leaked Satis- Satis-
when submerged in salt water to a depth fac— 30 cc fac- fac-
of 2 ft. for a period of 1 hour. tory tory tory
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Taltsea — 115 115 115 115 115
Fui-sfpizy — 50 o9nlags 50 e 60 60
RBDETTS 0 173 G075 0,133 D.147
tance {Ay brides, amb £0°¢0) 1710 235.2 233.1
h;s 2nms anms ohma
Lot ;
12" aot -ver 25 watis 11.6
"% ant aver 20 vatis Eel
LT not over 15 watts #15,.4
Buzzer not over 15 matts #1544,
suer Factor = 30% Hin. 58.3 637 Q7.0 L3
Fadurances One minnte of ﬁpﬁ:;ffnn *Jee ¢om-  Sat-  #iee com- #3ee com-
ryoary alternate minute for 24 hours ments izfsc- ments menks
at 6$5°C sabient and 24 hours &% AJ““ Paxr, 26 tory Purs 27 Py 2
hient,

Temperature rise: Not over 30°C rise
at amhient of 40°9C dwritie latter »art
>f endursnzse tast.

on woertienl in all
volture (12645

% under voltope
s

Inelinntions Satisfactory operation
! ne fr

interritys Satisfactore nperation
shooks when monnted on shock

requirad by specifisntions,

DN, >
Aindibility range: Sholl be keard in
A :ir in the nmen.
12" 150 verds (min)

8" 100 yards (min)
@ yarda L
30 vards {nin)
mlation resistance:
immersion - 5 mego
After Immersion - 1 merpchn

(Bv 1000 V., Megoar)

e {ain)
T
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¢ 2 ft. for & perisd of 1 hour,
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fan- fac—~ fao- fac—
tory tery tary tary

L00 yds.
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300 wds.
230 yide.

199 meg.
160 "

200 mey. 200 meg.
1060 *

200 meg.
100 * 25 "

Satis-
fac-
tory

Satio-
fac—

tory

Satis-
fac—

tory

+Laaked
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Test Valunes
115 volt - AN cycle 4.0,

S=osrification Resulremonts 2ells end Buzzer _
1pm an L® R -
s e Tpepmerspanine Ch e i
Refian, *Sanssion — TI30 W £ul, Satis- Satis- Satis- Satis-
60 erele, factory  factorer factory factory
Efton  fmaseriom = SNV, i,
AN prelae, " n n ]
sl ma ATy Alvminum  2lumbtan Aluminum Alvminum

1

hmmtapa gbaey alloy alloy alloy alloy

Caveom matavigls Alvminun alloy or Comp, Comn, Comn. Comp.
nerrearad asuivelent, 8 Y M 5
o wwtanists Cast bell metal, Prassed Pressad Pressed

nrenrad brass, bronze, or stuinless Stainless Stainliess Stainleas o
ateel, Steel Steel Steel

ﬂ.h"f".-‘ ’-'?:."I 'H??:-. 15 lbu 9 1bo ‘L lb. 3 lb'
1% oz. FAR 5 02, B oz.

# Nenntes non-complisnce with specifications.

Test Values

e Snecification Re~uirements 115 wolt - D.C.
Bells and Buzzer _ __ -
- = B il Buzzer
Rz Lol 0.0% 0.030 0'022 n-o%
4snee {By bridpe at anbient of 111.0 244 .0 475.0 L3P0
) ohms ohma shma ohmn
n fi aven 25 gEtts 2.75
AN net nwvepr 20 matts i e
st apen 15 waits <50
an ot ayer 1% watts £s00
o e Ooes ninnte af ssarEtion
v e Vtmppnts aipnte for 24 hanqe Satis-~ Soaf i Satis- Satia_
st (800 - amTant ond 2/ hesape at factory feeotors factary factory
o ."i-'-)"f..
= = e B =
b piges Not over 307C rise
t wobient of 40°C. during lutter part
e - Y~
£ endurcace test, 15.0° 23.6%C 11.3°¢ 1028
Inelinstisne Satisfactory operation
whon Tnelinad 302 from wertiezl in Satis- Satis- Setis~ Sntis-
1l directions at 109 over v-ltapge factory Tfactory factory  factory

(124.5) snd 10% under volture (103.5)

-8



Srecification Requirements

Test Values
115 volt - 60 cycle Al

Bells and Buzzer

. .. ar 4" Bnazer
Disleoctric strengthe .
Rafnave immersion - 1230 V. &.0. Satis— Satis- Satis— Satia—
60 cyele. factory  factory factory factory
After immersion - 500 V. A.0,
60 cyele, n " " (i
Craoe matarigls Alvminum  Aluminam Aluminum  Alwminum
Alvminmam alloy, alloy alloy alloy alloy
Cover material: Aluminum alloy or Comp. Comp. Compe. Comp.
aporroved egulvalent. M b | M M
Gong material: Cast bell metal, Pressed Pressed Pressed
nressed brass, bronze, or stainless Stainless Stainless Stainless -
steel, Steel Steel Steel
Total weights. 15 1b. 9 lb. L 1lb. 3 1lb.
' 14 oz. 4 oz. 5 0%, 8 oz.
# Denntes non-compliance with specifications.
Test Values
2o Specification Requirements 115 volt - D.C.
Bells and Buzzer
izn an PAL Buzzer
Unltage - 115 115 115 115 115
Amperes 0,076 - 0,080 0.022 0.034
Resistance (By bridge at ambient of 111.0 244,0 475.0 422.0
£02°C) ohms ohms ohms ohms
Vigtts
127 not over 25 watts 8.75
A" not aver 20 watts 9.25
A" not over 15 watts 2.50
Buzzer not over 15 watis £.+00
Endurance: One minute of operation
every alternate minute for 24 hours  Satis- Satis— Satis- Satis-
at A5°C amhient and 24 hours at factory factory factory factory
40P amhient.
Temnorature rise: Wot over 30°C rise
&t ambient of 40°C. during latter part
of endurance test. 19,0°C 23.6°C 11,3°C 12.0%C
Inclinations: Satisfactory operation
when inclined 30° from vertiezl in Satis- Satis~ Satis—- Satis-
all directions at 10% over voltage factory factory factory factory

(126.5) znd 10% under voltage (103.5)



Specifi cation Requir‘oments Test values
115 Vo3¢ - 'B.C.
Bells and Buzzer

SR SR . N . Rizoan
Shoek Integrity: Satisfaectory opevs-  Satis- Saticn Satis- fstiae.
tion 2ndar ghneka when monted on fac-— fro—- frn- frao—
shoek = nhine as required by sreci- tory oy tory tary
fiecations, par. F-50.
dndibility range: Shell bhe heard in
still gir in the open.
12" 150 yards (min) 417 yds.
8% 100 yards (min) 400 yds.
A" 50 wgrdg (min) 333 yds,
Duzoar 30 yards (min) 250 wds,
Tnsulation resistance: (Il
Befopre immersion - 5 megobms (min) 200 meg. 200 meg. 200 peg. 200 meg.
Aftar immersion - 1 megohm (min) 10 * 15 * 100 ® 1np Hm
|
Untarticht intasritys Shall nnt leak . :
whan submersed in salt water to a *¥Leaked *Lesked Satis-  Satis- ; y1
de~th of 2 £+, for a neriod of 1 hour, 40 cc 35 ez feetory factory .M{
Dielectric strenzths w
Before immersion - 1230 V. 4.0, Satis- Satis-  Satis- Satis- «
60 cvcle factory feetory factory factory !
ffter immersion = 50N V., L., w
AD evcle n n n n ;
Total weights 15 1b. g 1h. L 1h, 3 1h,
L oz, 4 07, 6 oz. g oz. |

*Denotes non-conformance with specifications.

I — s |

Note: Case and gong materials same &s those of alternating current hells and
buzzer, : )i

COMMFNTS ON RESULTS OF TEST _ i

25, The nower consumed by the four-inch A.C. bell and hnazer slizshtly
evreeded the allowable wattare, However, it is not considered rreat enouch |
t» b= obiectiongble, '

26. Tnder the recuired endurance test; the 12-inch A.C, bell failed
after 12 hours of operation due to the shearing off of the bronze armature
shaft. After a steel shaft had been substituted, the bell satisfactorily nn-
erated for the remmired 48 hours, All similar bronze shafts shovld be re-
nlaced with steel, I

27.  RKthangh the four—ineh A.C. hell and hwzzer both comnleted the f
recaired /8-hour endurance test, the mavabhl~» timasten contact on each became .
lange, It is helieved that this defect could be corrected by placing a ;
washer ggainst the side of the flat spring nearest the crmatvre befors rivetine, I

. Il
i







z8. Fhen tested for watertizht integrity, the 8-inck A.C. bsll, 17-
inch snd 8-inch D.C., bells, lezked at the packing glands and allowed approx—
imately 40 cc of water to enter. This ocecwrrad zfter the endurance test and
with the packing gland nuts screwed in as far as possible., This can prob-
ably be corrected by substituting a thicker felt nacking.

2% The Bureau's attention is invited to the location of the tarned
boss on all of the samples submitted., The position is such that it may be
difficult to make connections. This is particularly true of the 12-ineh hells,

30, The resistence values, as given on furnished drawings, do nni
check with the values obtained from the samples tested. Howewver, the walnes
furnished in the menufacturer's memorandum are approximately correct.

3. The present method of adjusting the stroke of the hammer arn is
msatisfactory. Adjustment would he facilitated if the hamrer arm ware nroa-
vided with two flat surfaces at shaft end to fit 2 standard end wrench.

32. The specificztions require that the bell gony be replaceshla in
omly one position, To meet this requirement, a dowel pin should be nrovided
in the gong bracket and a suitable hole provided in the gong.

33. The terminel bases on all samples submitted are made of lzrmianted
Bakelite instead of molded Bekelite as specificd on the manufaecturer's drawings,

YA No tests could be made at minus 30°C, as required by the speci-
fications, as suitable test equipment is not yet available.

35 The 100-hour salt soray test has not been completed. Upon com-
nletion, the Buresn will be informed of the results.

36, This report does not cover tests on the single stroke bells
which were returned to the manufactirer for modification. Immediately +»on
wetn of the bells, they will be tested and a sunplementary report will be
forwarded to the Bureau.

CONCLISIONS

37. In general, these hells and buzzers, manufactured and submitinad
far tast by Chas, J. Henschel and Company and covered by this report, repre~
cent gn improvement in desirm. They nossess & greater somnd ontrmt gnd are
mere pugoged than those neow used in the Navel Service.

38, The ecuipment, if modified to correct the defects covsred imnder
"COMPIENTS" of this report, would he suitable for the Naval Service.
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