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l lI'hi prob em. was a:utbo i-z.ed b' rGfe enco (.a ) ~ 1d ot-rh~i· . •' 
erences pe 

( c) • 
· nen-t ilQ this problem ar · istetl as 0e erY'P.'.S ( b Md 

.Refere,rJ.c1=-:. · (a) 
(b) 
(c) 

Bu.Eng.lt.r. S -2/15 (6-~Q-Ds ) of l J'uly 1939. 
Specification 17Cl6 (INT) of 1 Februar--y l939. 
~endix Drawing CAL-5144-1, B1..1EDg. =il~ No. DD-421-865,~ 

505-Alt . J . 

OBJECT OF TEST ' ' . 

2 , T e objec;it of thi s" test was ·to dekrmine the conforme.nc .of 
the sample cont.act maker iwith ~he specification, reference (b), and its 
suitubil'ty for Naval use. 

ABSTRACT OF TEST (, .. 
3. The s~rnple contact ma.~aP was set up at this Laboratory in 

suitable test circuits where its perfo~ma~ce was carefully observed for 
compliance with the requirements.. An inspection of the sample to 
determine compliance in the matter of materials~ design, and workmanshi'P, 
concluded the test. 
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(b) The contp.cts showGd np exce~s iye p.'i,, t ting or burn:irlg r.t the 
end of the test. 

(c) An inspection of the contact maker ut t e conclusion ot all 
t,ests disclosed that the cpnter 1G,1llina.ted springs supporting &: movo,ble 
contµct , had b;-oken. ~n addition, some of the thinner l a_min4tions o 
the remaining springs w~re found brokeh. 

(d), It was also noted that no proviBion has been i~eorporated 
to prevent Tadio interference. 

(e ) The $&mple contact m&ker checks with the raanufactl.rr'er 1s 
drawing, reference ('c), except that the specified zinc plating was 
omitted from many of the parts The mounting pe.nel, piec~ 3, shown in 
the sectional views as of one piece, is of ,two pieces of sheet steel, 
totaling the thickness shown. 
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(ca · n ·i-e of we fact that ,the am'na ed con ,ac s-prings 
were f.oun fract ured at he c nc usion o_ he tes .,,.. iu, ;Ls believed t hat 
the gpp.ro al ~ the conia~t ~aker shoul,a be ~ithheld e g a ~a i ~fa tQ:ry 
enduran½ es or the relay. The rema· deir of the ~Qn ct maker ··s f 
good design, excep ionall ugged~ an~ of excellent \VOrk~anship. 

(b) 'In the event the Bureau sboulo. require an additional ·'Best 
0 the conta~t aker, it ·s suggested that tbe manufect urer submi 
only a compiete set of relay contacts, modified t'o coN ect the defect? 
of the present ones. 
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DESCRIPTION OF MATERIAL UNDER TEST •i ,I.... • , ' J • : ~ • • Jo , . •,\ \ ·.Ji• It''!' , l • :;•~•-" "t 

., J ... I • 
.c. • . - . 

4 '"'his contact. maker · /3 dcsit:;ned for 115 vo'l ts, 6o cycle • • •• '. )cf). •• 

opera t ·on, Hs mechani sm · s mounted on a beet steel panel 11-1/ !J x 
15 1(411 x 3/ 11 and protected by a steel cover SUJ) orted on four studs. 
Tl1e cover is ecured bY, four krn.rr,led s11u s and i s sil'y re111oved'. . 
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5 . The p_r incipal parts of the mechan i sm a r e the sol eno i d 
oper a t ed r el ay , a motor- driv n inter r upt er, and a li)!l· t swi t ch. 

6. · The motor is manufactured by the Bodine Electr ic Cof.;po..ny 
•, I : • ~"'' f ;1 'f"4,t,.? 

>-; ,. •· .1-·.• •• 'j 
. ~ .... ~ .. . :···~ ... 

and is of t he s elf-starting synchronous type, designed for ll6 olts, 
• , .. ., ~:'.: :;,r: • . , ·;,~ c· . 

60 cycle, an~ rated 1/75 horse ower, 1800 r.p.rr. A built- in worm gear 
r educti on unit reduces the work .shaft speea. to :30 r.p.m. 

7. Mounted on the motor work shaft is a plat e cam which lif s 
a ball bearing follower three t·~es for each revolution. The l ever ar m 
to which the follower is attached carries a spring mounted contact which, 
with its associated stationary contact, is in series with t he operating 
c,oil of the contactor. 
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1,.,t;~' ~1, ,..,._ ._,J.! 8. Another plate cam having t wo drops is driven by the motor 

through mi external worm anGl worm wheel at a speed of one r.p .m. and 
operates t wo spring mounted contacts by means of a ball bearing follower 
D.nd lever. Ylhen the motor is started, the f ollowe,r rises and closes 
two sets of contacts which rer:iain closed until the ce.m has complet(;d one­
half revolution. 
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"a:.·,.' ~-
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motion through a pin on an adjacent disc which engages~ slot in the cam . it,'~ 
The size and shape of the slot are such that, when the follower reaches •f: · 

Neither cam is secured to its driving shaft but receives its 

a depression in the earn, ,the cam will advance faster than its driving ~ . ..:.I' ... :..~~ : ~ 
shaft, due to the pressure of the follower spring, and allow a quick •.\"~ 1; ~;-~~l!~ ~1-
b ' t h t t 1 • \ "'":n < · reaK: a t e con ac S-. -: 1: ,1 •"', i:._.;, -.! 

. ·J:·' : ....... ,~.~· 
•" 1 I. J~t),,, 

10. The. operation of <the unit is as follows: When a single pole ;_' ~·•'.t J.,:~; 
external momentary contactor is cl~sed, the motor cireuit ~s c oLlpletedi , .-~~k~;~ 
2nd the motor begins to rotate . Atter severe.l s econds, t he follower of . ,.:; •;-, +,,.;.1 . ",( .... "" .. .-.. 
the one-half minute ca:m closes two sets of contacts which ren;ain closed · · .. :•:,•,,l·• 
for one-half minute: One s~t shunts the ,external nomo'nt ~r y'_ cont cctor ' :. ~h.'i~~l:.1 
so that the motor will continue to run d ter the. c'ont ue-t or is r E.l &as ed. . . • fl· -~t,:1

1 :' 

The other se t of cont&cts com,Pletes the circuit between t he oper at -ing -~ ·.; ·;. ::.> ! 
coil of the, r olay and ·the 9D .impulse per minut : interrupt r. . .. , ,;, '~ .~-~ , • .,-~ 

1 1 ~ ,~,,••I 

1. When the motor star t-s to rotate, t he 30 r .p. m. com, C!?>U ses • .• , < ~•1.=!~~~ --~ 
J.ts c,:mt"'acts t o ci ose a t the r n.te of 90 inter r upti ons per mi nu e , 1:Dut . ~- , v • ~ 

~ .. 
the r el ay aoes not O'Rerate u.11. t il t he one-hG°,l f .,..~ .m.. cur,, revious l ;y.- · •· .· 
describe , el oses its contacts. _The purpose 0f _tlns fecature :i'.s t_at ·· 
uhe- el ay ceiimot r emain clos ed a t he e t1d of the cod'ed cycl e evim -though 
the, 90 psr minute conta.c t µ r emn.in it the: closed posi tion <due 'to 
cl-rifting of" he motor a f t'er: it is de£ner gi zed: . 



13. Further details are shown by p .otographs, enclosur '"' (A) ond 
nd drawing, referpnce c), 

METHOD OF II'EST 

14 

minute. 

16. The temperature rise of the contccts was measured with, 
couple during the enduronce tests. 

17. The coded cycle of the contact maker ·was checked for accuracy. 

18. The contact maker was then tested for shock integr·tv as ,.,: ... 
J '" , ' l, ,: outlined under the specification and checked for satisfactory ope:rat ion ,,..;· : :.~~. ~- :·i 

when supplied with current at over and under voltage and -frequency. :1~ :~~ 
tlt-i:1•' 'it::0.-~-- •3' 

19. l'fhe insulation Tesistance and dielectric tests · e re then .J-.tli .;s.,; .. 

1
ti, 1 

, .A•« ,,,,..~,::1 
made and the cont-act maker was examined for quality of workmanship and ~·) ·• ,~"}'.!f~;-
materials and checked against the drawing. ' ·· · · - ts t. 

i., ~ •r• r I"' •· tf .,.,, t ,r<I ,",.!a ~ P!;~ ,"': • :,, ,_,,, •. t,"tf-:,: 
RESULTS OF TEST r.f l 1l •••• t:i' q~. ~ -~- , '-,• '1 t• •, ,. .. ~:...,.....,_;f, • • ~ ... ,,. ,_,f "',,~~i~ -•• 

·• .,.. • . ,r.''· .,, ~ • f .,,_ ... ••• :u· 1,,·,> !: t;~ .. '!' . . . , -' . . . . ... ., ,• ' . ' . . ' . . .. \ / ~~-: 1 
' ! l\.,t.•!• .. ~'~l•· . 

J .... • 

r,,h lt b"- • rl h th J,,/ ~ 1' .J..a d • •• .,,,, , J"J4l '# 1 .e resu. s o vaine...., w en e con vac v ma,n.er was es ve Ln k , .. ,, , to: " ,] 20 . 
th . d · ~ J:'i 11 \)i · ~ , • • • .. -· e or. er req1.nrea, were as .1.0 ows: ~ · ·. • ~ -

~ • · "1 • 1 rl• 1 1 

Specification Requirements 

Voltage : 115 

F:requ0ncy. 6 c-y:cles. r • . . . 
1 

CU!'rE.n c onsum;p t-io:n of Il10 .or: 
Not spE..cifi d. 

,; •# ... ,';, c , ' ~ ,·, ..e,,l'Jc 
... '· • •' · · Test Values t' ·~. ''.b '; · >j ~'~;'._,~•,:j 

•.'b,,;i', ~::- ------ _.,, •~ 'l .1 · 1,:' ; •. · ;,1 '.;l. ·":,. .... ".'J 
' •'; • f. ',. •• • ' 

~ ,.. · 115 lt ,. "' · · .~ . ~ ,: •r- VO S, • .•.. :..',.,• 
1
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eci 'cation Requirements 
i 

Curr e t consumption 
fo speci ~ied. 

amperes . · 

Rated load of relay: 3© amperes, 
30% P.F. a 115 vo ts. 

• \ I 

· i.ested wi.,th load of 30 ampe,res , -t · }~ 

30% P.F. at 115 volts. ....~~ ...... '•1
~ 

-1, ~ 

Voltage drop: Shall not exceed 10 
millivolts &t r ated load . 

Endurance: Shall -0pera te for hours 
at an ambient temperature of o0 c. and 
24 hours at 70°C. while operating at t­
one cycle per minute. ach cycle to 
consist of coded operation for JO 
seconds, primary contacts closed for 
15 seconds, "off" for 15 seconds. 
Du.ring the final hour the contacts 
shall be operated at a rate of 90 times 
per minute. 

Temperature rise: No part of contact 
CTaker shall exceed 30°c. above 
7O°C. ambient during the l ast hour 
of the endurance test. 

Temperature rise of contacts following 
endurance: Shall not exceed 15°C. 
above 70°C. arr:bient when held closed 
for one hour with rated load. 

Accuracy test: The cod tl cycle shall 
be 30 second-s o .P equal make and 
br,eak periods. 

Oper ation at voltage and frequency 
variations: Shall meet all r equire­
ment s at±. 10% voltagl and,± 5 cycles 
frequency. 

Incl i.1at,ion; Shall Ol}erate sat'is­
f actorily in all planes 4~ degrees 
t o the vertic11l. 

'· 
6 millivoJ.'.Uf a,t start 0£ test. , c·J· ., ·, ;~ 

:. ~ ·.!~ .... :·: 

Complied after re air to relay 
armature. See "Conclusions. 11 

Maximum tempera, ture rise during 
all but last hour of est; 
contact s 15.2°G, by thermo­
couple ; solenoid 7.57°C. by 
resiste..nce method. 

Contacts 17.75°C. by thermo­
couple; solenoid 23.45°c. by 
resistance method. 

Contacts l1.1°C. by thermo­
couple; solenoid 1J.7°C. 
resistanGe method. 



rns at i on res i s t ance• ~ha~ be not 
less than 10 megohms at 500 volts. 

Sbock int egr · ty : Shall ope. a 
satis f ac t orily under co ditions give 
~n spec i ficat i on paragr aph E-Ze . 

Wiring: Shall b in accordance 
with Speci f icati on 5Cl. 

fer minal block: Shall be of 
phenol'c ma t erial equipped 
9-S-1841-L t ermina~s. 

111ith 

Case: Sha"ll be of s~lash- proof 
construction, formed of sheet 

,. 

steel, and pr ovided with mettl 
bracket at base of case for t erminal 
tubes~ 

Additional control circuit for gas 
alarm: Shall pe provided. 

Weight: Not specified. 
,. 

Dimensions: Not specified. 

Provisio'n to prevent radiation of 
radio frequency energy: Shall be 
incorporated if specifically 
required by requi sition or 
contract. . .. .. 

I, 

Complied. 

<'' 

Compli ed. 

Complied ,, 

,: •• - 1o 

han 100 megohms. 

,; 

' ' '' ' . 

' . 
..,.~ .. 1 ~ .,• -.... ' 

' ... 

*None incorporated . 

* Denotes .failur e, t o comply with the s pecifications . 

, . 
• • ~ l . .:_ ~,-;,: ; ' 
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21. _ he subject contact maker was in ger:er."l sa isfactory 
hroughout ,he test following minor repairs. It was necessary to g,dd 

,,, rivet to the angular exte t:i. sions at the lov,.e , art of the r lay 
arrrature to ma'ntain correct e.l i gn. ·nt of the armature an to ong 0 ~ 
t he hinge pin slots in th·e levers linking the armature and the COl.L'1 ter­
vieight. The scre~s securing the mo tor to its b· se loosened under shock 
and had to be· tightened. L&rge:r screws pnovided v{li th lockwashers should 
bt: used. 

22. Tbe contacts showed no excessive pitting or burnin& &t he 
d o-f the t est. 

23. An inspection of the contact maker at the concluston of all 
tests disclosed that the center laminated springs supporting a movable 
contact had been broken. In add~tion, some of the thinner laminations 
the remaining springs were found broken. 

21,,. It was also noted that no provision has been incorpor~t~d 
to prevent radio interference. 
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