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AUTHORIZATION :F:Qli .'+,~~1 

l o This test was authorized by reference (a), and other references 
pertinent to this problem are listed as references (:b) and (c) o · 

Reference~ (a) BuEng J.et .. S65-·4/L5(5-20-Ds) of 21 May 1937 o 

OBJECT OF '.n;§J 

(b) Specifications SGS(65)~·152, Contact Makers, 
Interior Communication and Fire Control , 

( c) Henschel Drawing Noo 10---885 Bureau File Ne, 
CV7--S65•··439 AlL3o 

2o The object of this test was to determi ne the conformance of the 
motor-operated contact maker with the specifications, reference (b), and 
its suitability for Naval use as a type K motor--opera ted, time limi tl' 
remo t e con t rolled contactor . 

3 The sub.Ject contac t maker vras set up a t th.is Laborclt ory in a 
ci rcuit si mul ating ser"J.Ce conditi ons where i t i, performance was carefully 
checked for compliance witb the specifications An inspection of the 
samp.: e equipment:, reJ.a t .i. ve to approved ma.terials :J desi gn 9 and workman 
s hi p ,, concluded t he i es-r, 
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(a) The contact maker shown by Plates 1 and 2 complies vdth the 
specifications in their entirety, but for the coded operating cycle which 
requires an equal duration of 1/3 second ea ch f or the "maken and "break" 
periods o The tests showed Oo47 second for the 11make 11 and 0.18 second 
for the 11break11 periods❖ In additi on, no provision has been made to pre­
vent the radiation of radio frequency energy, except that t he case wil l 
serve as a shieldo 

(b) The temperature rise of t he Automatic switch magnet coil was 
30 6° ·c· at an ambient temperature of 70° C, when energized for one hour 
at 120 volts , a oc ", 60 cycles., That allowable i s 30° C,, 

(c) Under shocks of 250 foot pounds, a momentary closing of the 
automatic switch contactor occurred at the time of each i mpacto 

(d) The current consumption of the automati c switch contactor mag­
net coil is 0 v76 ampere nt 120 volts, a ,, Co_, 60 cycles1 while that consumed 
by the General Electric contactor wao 0 ,, 27 ampere, or 64., 5 percent less~ 

(e) The Automatic Switch Company 3 s contactor alone wei ghs 12 lbso 
1.3 ozs,,, whil e the complete unit, using the General Electric con tac tor 
weighs only 20 lbs ,, 7 ozsv This contactor appears to be designed for a 
mu ch heavier current than the General Electric contactor ., 
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Recommendation.§_ 

(a) It is recommended that the motor-0·driven contact making device 
be approved for Naval use, subject to the correction of the timing of 
the nmake 11 and 11 break11 periods and the incorporation .of a means to pre­
vent the radiation of radio frequency energye 

(b) The use of the Automatic Switch Company' s contactor is not 
recommended, as i t closes the alarm circuit for an instant at the time 
of shock impact" In addition, it appears to be unnecessarily l~rge for 
t he estimated load or the systemo 

(c) In the body of this report the desi gnation of contactors is 
as follows; 

11A11 
- General Electric Company 

"B" - Automatic Switch Company 
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DESCRIPTION OF MATERIAL UNDER TEST --:a. .. == ,........,.~ ... =--.-,. . -

4o The sample contact maker is shown by Plates land 2 and by 
drawing, reference (c) o It is manufactured by the Chaso Jo Henschel 
Company, Amesbury, Mass ,.,, and was submitted for t ype approval. This 
type of contact maker is intended for the (CV7(Wasp)) for operation of 
the"General Alarm" and "Chemical Attack" system. 

5. The unit consists of a 3 pole, single throw, 110 volt, aoco, 
60 cycle "A" contactor, solenoid operated, a Bodine 120 volt a ., co, 60 
cycle, 1/75 hop. 1800 r ap.mo, type NSY-l.2R motor, a contact mechanism, 
and a terminal block ., All of tJ.,.ese are mounted on a cast al uminum alloy 
base plate. A formed she et alumim.11:1 cover, supported by 7 / 16 inch hexa­
gon steel studs, threaded into the corners of the base plate, is provided" 
Four 1/2 inch holes are provided in the base for mounting. 

6v The operation of the con tact maker is as follows~ 

(a) \Vhen the "General Alarm11 seconda!"J control circuit 
is closed from any remote station for approximately 
2 seconds 1 the unit becomes operative and operat es 
the alarm circuit at the rate of 90 times per minute o 

This automatically contin~es for a period of 30 seconds, 

(b) When the "Chemical Attack" secondary control circuit 
is closed,the alarm circuit i s energized o This circuit 
remains energized as long as the secondar,J control cir­
cuit is closed,. 

✓ 7o The timing mechanism is driven by~ Bodine synchronous motor having 
an internal reduction gear,. The work shaft turns 15 r , p omo and drives a 
six lifit cam and a reduction gear" The six lif,t cam has a follower which 
operates two contacts connected in the circuit of the contactor solenoid 
at the rate of 90 times per minute ., The reduction gear drives a cam which 
i s slotted at two points, 180° apart:; and rotates at 1 r op omo By means of 
a follower, the cam .orerates a pair of norme.11y open contacts which are 
connected across~ general alarm control circuito When the control cir-· 
cuit is closed for Jpproximately 2 seconds, the motor rotates a sufficient 
number of times to lift the cam follower and shunt the control circuito 
Thus, the motor remains energized until the foll ower falls into the next 
slot, This occurs after 30 seconds of operation during which the alarm 
cir cuit has been operated 45 timeso 

80 The total weight of this \mit is 20 lbso 7 ozs. It is 16-5/8 
inches in height, 10-1/2 inches in Vlidt h, and 6-·7/8 i nches in depth. 

9o The 3 pole, qingle throw, 110 volt, a . co , 60 cycle, magnetically 
operated 11B11 contactor, shovm by Plate 3, is separate and was submitted to 
determine whether it could be satisfactorily used in connection with the 
contact maker unit. This contactor weighs 12 lbs . , 13 ozs. It is 10 inches 
in height, 8 inches in width, and 5- 7/8 inches in deptho It is mounted on 
an ebony asbesto~ base o 
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10. The contact maker was first tested for endurance by operating it 
with coded operation for 30 seconds after which the primary circuit was 
closed for 15 seconds" This was repeated every minute for 48 hours, the 
first 24 hours at an ambient temperature of 10° C and the final 24 hours 
at 70° C. During the final hour of the test, the control circuit was con­
t inuously closed causing the contactor to "make" the alarm circuit 90 times 
per minute. The temperature rises of the motor and contactor windings 
were obtained by the resistance method during this periodo 

11. Next, followed tests for accuracy obtained by timing the 11make 11 

and "break" periods when operati ng the unit at± 10 percent in voltage and 
±. 5 percent in frequency . 

12. It was next placed on a Bureau of Engineering shock stand and 
subjected to 20 shocks of 250 foot pounds each, while the contact maker 
was electrically connect ed and under normal operation. 

lJ . Upon completion of the shock test, the complete unit was placed 
on a vibrating machine and gi ven six tests of JO minutes each, consisting 
of 3 foot pound shocks at vibrations of 100, 150, 200, 250, JOO, and 350 
per minute ~ 

14. Upon conclusion of the shock and vibrat ion tests, the unit was 
again checked for accuracy as outlined in paro1L 

15 ., During these tests, a 3-phase load of 25 runperen, 120 volts, 
auc,, , 60 cycles, having a power factor of 62 percent, was connected to 
the con tac tor ,. 

16, Then followed tests for insuJ.ation resistance, dielectric 
strength and voltage drop across t he primary cont acts at 25 amperes per 
contacto 

170 In order to test the additional contact orJ shovm by Plate 3, 
it was necessary to repeat all of the required tests outlined in para•-

' graphs 10 to 16 inclusivev 

18" The usual inspection test to determine conformance with the 
specifications in the matter of design, workmannhip., and ma terials con­
cluded the test" 

RESULTS OF TEST 
~...,,,-- =-~ ·- ~ ·-- ··- · 

19. The test results obtained, using the General Elect r i c and 
Automatic Switch contactors, were as follows~ 

Reguirgments 

Endurance, paroF-·2c 

Test Values 
11 A 11 ~ Co11tactor 

Satisfactory opera­
tion under the speci-· 
fied condit ions. 

~on tac tor 
Sat isfactory 
opera ti,:m under 
specified condi­
tions. 
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Requiremen te. 

Temperature rise of contacts during 
last hour of endurance, paroF-2c(3) 

Temperature riseiSubopar,,F-2c(3) . 
90 times per minute for 1 hourP. 

Temperature rise of driving motor: 
Not specified" 

'J:'emperature rise of contacts follow-• 
i-ng endm-ancei Subopar .F-2c(6) . 
Contacts closed for 1 hour. 

Accuracy test~ Par.F-·2d. 
Coded operating cycle, sub.par. 
E2a{l) and E-2a(2} . 

Accuracy testg Sub.par<,F- 2d(5) a 

f 10 percent in voltage and±. 5 
cycles in frequency when inclined 
45° in any plane" 

Shock testi Par,,F--2e , sub,,pars. 
F-· 2e(2) to F--2e(5) incL 

Accuracy test fol]owing shock 
testg Par~ F--.2d ., 
(Shock and vi bration) 

Insulation resistance8 Subap~r~ 
E, 5fo 

Dielectric testi Sub. par.E-5f. 

Voltage drop across contacts 
at 25 amperes per contact~ 
Sub.par. F-2f(4). 

Current consumption of 
contactor coils; Not specified. 

Nameplates! Specifications 
17Ni(INT) 15 May 1936 

Test Val~ 
ttAn Cont actor 11B11 Contactor 

30. 3° C . 18. 5° C 

Contactor coil 
2L76° C 

29.2° C 

Contactor coil 
27.53° C 

*"Make" period ••• 0.47 second 
11Break" period •• 0.18 second 
(at rated voltage and frequency) 

Satisfac tory operati on when 
using either contactor, except 
t hat frequency variat i ons caused 
a change in the timingo 

Satisfactory opera-­
tion under the 
specified condi-· 
tions ., 

ilfilomentary 
cl osjng of 
primary con-­
tacts at t ime 
of impacto 

No apparent change in accuracy with 
either of the contactorso 

50 megohms by 
500 volt megger o 

Satisfactory under 
the specified 
conditions. 

60 millivolts at 
end of endurance 
test. 

0.27 amperes at 
120 V aoCo, 60 CYo 

*Brass, relief 
etcheda 

50 megohms by 
500 volt megger. 

Satisfactory 
under the 
specified con­
ditions . 

25 millivolts at 
end of endurance 
test. 

0. 76 amperes at 
120 Va.co, 60 cy. 

None furnished. 

*Denotes failure to comply with tre specifications. 
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CONCLUSIONS 

200 The contact maker, shown by Plates 1 and 2, complies ~~th the 
specifications in their entirety, but for the coded operating cycle which 
requires an equal duration of 1/3 second each for the "make11 and 11break" 
periodso The tests showed 0.47 second for the "ma.ke_n and O. lS second 
for the "break11 periodso In addition, no provisi on-has been made to pre­
vent the radiation of radio frequency energy, except that t he case will 
serve as a shield. 

2lo The temperature r ise of t he nBn con.tact or magnet coil was 3006° C 
at an ambient temperature of 70° C when energized for one hour at 120 volts, 
a.c., 60 cycl es. That allowable is 30° C. 

220 Under shocks of 250 foot pounds, a momentary closi ng of the -''B" 
contactor occurred at the time of each impact. 

230 The current consumption of the nBn cont actor magnet coil is 
0. 76 ampere. at 120 volts a.c., 60 cycles, while that consumed by the 
11 A11 contactor was Oo27 ampere, or 64.5 percent less. 

2L,. The nB" contactor alone weighs 12 lbs. 13 ozs., ,·,bile the complete 
unit, using the 11A11 contactor, weighs onl y 20 lbs. 7 ozs. This contactor 
appears to be designed for a much heavier current than the 11A11 contactor. 
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