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AUTHORIZATION POR TEST

1z 'I"n'L:-‘- #s wee cuthorized by reference {(a) and nther additional
references pertinent to this problem are listed as 1 "orcnees (Bj, (o}

and (dj.

Refarence:

\._

Bufag. ltr. N0s-39865 (7-15-D¢)
INM 1br. L4-3/39865 of 6 July 1 t
NRL Report No. B-1086 of 19 Qct. 1934.
Contraet NOs-39865 ~ Contact Makers — For

havy Yard, Norfolk - Clark uYeooper Jo., Contractor.
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2. The object of thiz test wos to determine the cultaubility of the
contact maker, submitted under reference (b}, for the Naval Servize, oo o
protacuive device for iastallation in lubricating oil syctem, to operate an
217 rnm :-‘ys’ren when the pressure falls below o predetarained %Nhr 17w The

erial was aleo exemined to determiae whether the munulzcturer

me f T
‘-:1:;\'1 -:orr:yl icd with the recommendations, outlined under reference {r:)', &nd
i

r1 by the Bureau.

termine s sultadility in meintaind -
Lo usual tests for shoek integrity, insulation res
~trength, watertizht integrity and operat

34 Tue subject contact maker was fet up at this Luboratory in =n
cir cystem, simulating service conditions, und clossly obszerved while
mder test for the reonived mumber of operations. Partigulsy attention s
‘iven to the operzting poini of the contact muker, throughout the test, to
i ive ng the original predetermined cetfing

I
stanecs, die

i
rlon At over prefsuras were roxiunto



& Trc m-chanlrw of uﬂl- cont hgr FeBptined du ¢
s of tight b ing ot v S R T T
sl bows - AR 5 g > R
DINNEET 3 (IR e il B ars R
wireny the prezsure falie

5. n sesembly, the bellows swme b= rerpective prrte are Tlrst
L"'“*?Ted. then plrced in the pressure “hevier :nd ~erled ty soldavine the

cllows ring to the pressure chimber.

G The pressure chember ic drillen wnu tepped for one (1, L/0°
(IPL) pipe, for comnenting in the ' il 2 end one (1)
LAy {IPE: plag, for deainlug and ig sooured o the
cuec with four (4) fillister head tcc1 sorews, cadminm nlated. To Insire
wetertichiness, o flet rubber gasket ic provided Letwsen the vbellows chnmber
=nd the case.

7 Tn operstion the pressure docs not enter, bui survounds ihe
o:tside of the bellows.

B The orerating noints a#re governed ty turning the knuried nut in
or ont, varyinz the tension on a coll spring, thnereby varying the preonure
in oprocition to that of thic tellows.

D The switeh iz cingle pole, embodyins two tungeten contacts, onc
of wieh is movable. The stationcry coutsct ir movmted on & phosphoron
bronye strip, secured to the CJcble irsulezted arm. The movable contrnt 3
ronne~ted to its terminzl post by mesnc of @« flexinle leod wire.

10 4 set serew, provided with « lockmuil, is threcdad Into the moin
lever ern ¢nd iz so adjustec that movement of toth the lever arm &nd “he
bellowe is limited to that necesgsupy to opercie the sluim elreuit contor
On precoures chbove the operatirg point, the set cerew ig in contac~t with
core, preventirg further movement of the lever ana demege of the bellews.

S The totel weight of the contuct muker is 7 1bs., 12 ozh- The
cude iz finisked in light groy peint.

OF TEET

12, The contrct meker, r¢ received frosm the manufacturer, wee firct
~opnected in gr zir precevre system and ite operating point was obtelined.

s 1t @ next tested for endvrance Lnd aceuracy of operation, ut
‘wted preseure, by meanc of ¢ mechinicclly driven oom which opencd &

r

¢, thereby lowering
the =

relecse val
test wus continued until

| B8 i Ol
contacte

o
o

¥

g the prezsure i
ontuact maker heoc

1

4

ope

o the operating point.
B T)C(J
2/.,180 timer, &t the rate of ten (10) operetions

+he alarm o

noer

i minute.

14. Upon complcetion of the endurince and uccurucy tes the upit wer
rerted to determine the effect of #n air precsure of 250 lor. per Fg-in.,
spplled for 15 periodc of 10 ceconds duration, on ifr opersiire point



(&) This sontu~t meker, as manufactured wnd rubmitbed by the Slerk
Jooper vompeny, Pnilzdelphia, Pu., hae been modified in ezecordance with
!

e

recommendutinne, contsingd in reference (¢), except tui* rteel fillister
eed sarews, eadmium plsted, have not besn pi rovided.

b} Undor test for contract suitability, the contact maker proved
to ke ru.ped, accurate and highly sensitive in operation, complying with
1

411 of the mujor requirements of the specificationsz.

{f) The principal defect discoverad during the period of the tex.,
w.s & bearing mad

"1"

-
e

¢ with insuffizisnt clezrunce between itn shoulder und &
lever zrm which it secures. Tightening the screw, which pcoses through t th
beariag, causes the choulder to grip the lever, theveby Chane ing Bine

oper: ting point by Introducing additional frictien.

I

{d) The minufaeturer's rating of the contact meker i 5 wmpercs,
315 voit:, AC-DC. The contiet maker appesrs Lo satisfuctorily breck a non-
indictive load of 5 smperes st 115 volte, #.C., 90 cycles. lHowever, ic

meyinim current thet csn be ssfely broken at 115 volte, [.C., pon-industive
1

ipad, 1o - flowing

& cpvroximntely 1 ampere, which is grester than thel novmeldl
v tn alern eireuit. The reting on the cover should be chonged secordinzly

o To mreven= the beeking ont of the ternincl serews, when mexkiny
£y

:
‘re connceiions, the counterbored holes in the irgulz ting &

fiiled wuith an approvcd iu:ulfulnﬁ compound, hivics w nigh melting p

i The men: Coeturer snonld provide terminil lugs, Bu.fng. Drawing
doy 1841-1-27, for both of the line termins] serews. Such o Iug hor been
sev 4 bieo on one of the sspevs foy the menufocturer's guidanoec.

R OnpEl =l A TI0N

{a) 1t ic recommenced that the subject contect maker be approved
for the Mewr1 Service. eontriot reference (@), =ubject to corrsctions
in conferpitee witk lmm:h:-a«t. , cutliined wmder HSOUOL I A0RS" of this report.



15, 2
tected for rugrednecss
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1t wer then placed on a Bureru of ™hyineering rhock ctin
end &bility to maintuin its operu
slecting it to 20-250 fooi pound shocks.

During the

contact meker wes commected in the &ir pressure ove

conditions us when tested for endurance &nd cccuracy.
the bulkhead in the vertical plene, four inches below the point of impact

of the shock.

16, The unit

wug then tested for its operuating

£
inclired 30° from the vertical plene in sll directiens

B Next, it was
ecl for & period of

-

18.

iced
&

dielectric strength tests on ail electrical partrs.

19.

endurance,

RESULTS OF TEST

20. Prior to
aceuracy ol the

21 . Specifications

Voltege &%
Current

Contact load

EZndurwnce

Opereving point

Accuracy of
Operation

ver pressure
test.

conteaets

Reguirements

115 volt

"

Direct

Bue 6%, 115 V. L.O.
vibraeting bell and
ane 5 wetts 115 ¥,
leunp.

<0,000 operutions, ¢t
ratec of 10 operationeg
Der minute.

e

Adjusteble

Concistent operution
withir plus or minus
0.5 1b.

250 1bs. per =q.in,
pressure, applied for

15 periods of ten seconds
duraztion without chance,
exceedirg tolerance in
opcrating point.

feutures

d ol
1

Lirg point, by
pericd of this test,

stem under the sane

it wre mounted on

The shocke tended to move the unit rwny from the bulkhend.

when

in a tenk of =elt waler, to a depth of three
12 hours, to determine its watertightness.

The test wus coneclucded with the usual insulstion recsicstince and

The operatiryg churacteristics of the conizct maker during thc
over pressure, #nd shoeck testes awre given as Table 1.

the start of the test, the wir gevge used for checking
contact maker wus compared with o mercury manometer.

One 6", 115 ¥. D.GC.

i

lozd Q.70 amps.

24,480 operations ot
the rate of 10

operations per minute.

ustable between =

J
d 30 1bs.

s

Ad
n

o

Consistent operation
withir plus or minus
C.3 1b.

Change during this tect
did not exceed the
allowzcble tolersnce.



Specifications

Sensitivity

Shock test

Recuirements

contect maker shell open
the clarm circuit contucto
when the sppiied precssure
exceeds the operating
point by 1 1b. or less.

Twenty blows, of 250
ft.1lbs. each while mounted
in the verficel plane,
without change exceeding
tolerznce in the operating

point.

Test Velues

Sen sitivity, approxi-
mately 0.4 1b.
turovghout the entire
test.

Satisfactory operation
following shock tests,

Inclination Contact meker shall function Satisfactory operation
satisfactorily when inclined under £l11 tests.
30° from the verticzl plene
in £11 directions.

Wetertight Complete unit shall be water- Setisfzcetory, no

integrity tight zfter having been leaks occurring.
immersed in sult water to
i depth of 3 ft., for &
period of 12 hours.

Insulation Not less then 5 mezohms by 200 megohms belween
1000 V. megger. g€ll current carrying

purtes and case.

Dielectric 1230 ¥. A.€., 60 cycle, Specified voltage
vpplied for one minute applied and no bresk-
between all current carrying down occurred.

arts and czse without
recidown occurring.
LDIMANOIONE
225 Overall length e g0
Overzll depth - - 30375
Overall width - - 6700
23. This contact maoker, as manufactured and submitted by the Clark

Cooper Company, Philadelphis, Pa., has been modified in accordonce with
recommendations, contained in reference (c), except that steel fillister
head screws, cadmium pluted, have not been provided.

24 . Under test for contract suitability, the contzect maker proved
to be rugzed, accurate and highly sensitive in operation, complying with
511 of the major requirements of the specificetions.

The prinecipal cefect discovered during the peried of the test,
wee & bearing mode with insufficlent clearance between its shoulder &nd

M
n

.



the lever crm which it secures. Tightening the ccrew, which passes throu
the bearing, causes the shoulder to grip the lever, thereby chungling thc
operating poini Uy introducing additionsdl friction.

z6. The manufecturer's rating of the contict muker is 5 amperes,
115 volts, AC-DC. The conteuct maker sppears to satistactorily brezk a non-
inductive lozd of 5 amperes at 115 volts, A.C., 80 cycles. However, the
meximum current thet cuen be safely broken at 115 volts, U.C., non-inductive
locd, 1s cpproximately 1 ampere, which 1s greeter than that normazlly flowing
in an &lerm cireuit. The reting on the cover should be changed zccordingly.

27. To prevent the backing out of the terminal screws, when muking
line connections, the counterbored holes in the insulating basc should be
filled with wun approved insulating compound, having & high melting point.

og . The manufecturer should provide terminal lugs, Bu.Eng. Drawing
9-5-1841-L-37, for both of the line terminzl screws. Such a lug has been
instslled on one of the screws for the menufacturer's guidance.

wJ
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