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AUTHORIZATION FOR TEST 

1. This problem was authorized by reference (a), and other 
additional references pertinent to this problem are listed as references 
(b)· and (c). 

Reference: (a) BuEng.ltr. CL49-50/S65(9-17-Ds) of 11 February 1938. 
(b} Specifications SGS(65}-152, of 15 October 1936. 
(c) Clark Cooper Company's Drawing ECJ-1. 

OBJECT OF TEST 

2. The object of this test was to determine how closely the 
subject contact maker s complied with the specifications, reference (b), 
and their suitability for installation in l ubricating oil systems in the 
Naval Service. 

ABSTRACT OF TEST 

3, The sample contact makers, shown by photographs, Pla tes 2 
and 3, were set up at this Laboratory and their performance was carefully 
observed while under test for conformance with the specifica tions , 
reference (b). The usual inspection of the samples for compliance with 
the requirements in the matter of materials , desi gn and workmanship, 
concluded the test. 
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Concl~ions 

(a) The sample contact makers submitted, performed satisfactorily 
throughout all tests, and conform with the specifications, reference (b), 
except for the following: 

1. The terminal tubes bosses are located on a removable 
part of the case. 

2. The terminal block is located on the removable cover. 

3. To gain access to the micro-switch, it is necessary to remove 
the part of the case which clamps the diaphragm, thereby 
opening the pressur.e line. 

4. The required copper-nickel alloy nameplate has not been 
furnished. Raised lettering on the cast case cover has 
been substituted. 

5. No condenser has been provided to enable the switch to break 
a load of 2 amperes at a potential of 115 volts, direct 
current, or to reduce r adi o interference. 

(b) As a result of Mr. Clark Cooper's visit to this Laboratory 
during the latter part of the test, he prepared and forwarded a drawing 
showing proposed case modifications. This drawing is given as Plate 4. 
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Recommendations 

(a) In view of this type of contact ~clcer having complied with 
the major requirements of the specifications, it is recommended that 
it be appr oved for lubricating oil systems in t he Naval service, sub­
j ect to satisfactory changes in the case design and the inclusion of 
a suitabl e condenser . 

(b) It is further recommended that a modified sample bo sub-
mit ted for a cneck test before; final approval is given. 
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DESCRIPTION CF MATERIAL UNDER TEST 

4. Each contact maker is built in a two piece case having a 
removable cover. The lower pa.rt is of BE composition and contains a. 
shallow pre3sure chamber having a 3/8 inch (IPS) inlet and a 3/8 inch 
(IPS) plugged hole for draining purposes. 1, deck flange, co.st integral, 
is provided for mounting. 

5. The upper part of the chamber is sealed with a phosphor ous 
bronze diaphragm ruid gaskets, clamped between the t ~o flanged surfaces of 
the case . Ten (10) 1/4-20 fillister headed machine scr0ws, provided 
with lockwushers e.nd nuts, are used as through bolts to clwnp these 
flanges . 

6 . 'l'he upper pa.rt of the case is of ce.s t aluminum alloy and 
contains two (2) bosses, t ~.pped for 3/4 inch (IPS) terminal tubes . This 
part n.lso contc.ins :::. support for a micro-switch and c yoke for the 
opera ting poj_nt adjustment device . The removable cover i s sccur0d to 
the top of the case with five (5) 8-32 fillistcr headed steel screws 
wb..ich thread into stoGl inserts. A 1/ 4 inch rubber gasket is partly 
r ecessed into the cas~ o.nd contacts the covor. A terrrtlncl block of 
phenolic material is secured to the underside of the cover. 

7 . Resting on the diaphrAgm is o. plo.tcd cast iron disc, r:hich 
contact s the operating button of the ;c.icro- sv:i t ch when tho pressure in 
the chambar i s above tho operating point. The disc is so fitted into a 
circular recess that its movement i s limitGd . This feature is intended 
to protect the diaphragm and t he s,:itch when excessive pressures ::.ro 
applied to the chr:.mber. Whe:m the pressure fills to tho operating point, 
the di-sc recedes and c.llows the contacts of the sv:i tch t o close . 

8. Changes in the oper ating point IDLY be obtained by turning 
o.n adjustment screw housed in the yoke , v:hich varie:s the t ensi on of e. 
coil steel spring pressing on the center of tho disc. Bef ore chang:Lng 
the adjustment, a locking screw must be removed. 

9. Further details of the design arc shown by a portion of 
drawing, reference (c), given as Plato 1, and by Photograph, Pla t o J. 

METHOD OF TEST 

10. The sample contect makers were first tested for endurance 
and ~ccuracy of operat ion at r at8d pressure, by means of o. mechanical l y 
dri ven crun which opened u r olease valve, thereby l owering the pressure 
to t he operating point. Tho test was continuous for a per iod of 48 hours, 
each contactor being operated at the rate of 15 cycles por minute . The 
test set-up i s shown by Plate 2. 

11. Upon completion of the endurunco and a.ccurn.cy tests, they 
v,er e placed on a standard Bureau of Engineer ing shock stand and subjected 
to 20 shocks of 250 foot pounds each, vrhile operating as under th0 en­
durance test, to det0rmin8 their shock integr i ty. 



12. They vrere next placed on a vibrating machine and subjected 
to shocks of 3-foot pounds each, at frequencieo of 100, 150, 200, 250, 300, 
and 350 vibr~tions per minute. While under this test, the contact makers 
were subjectod to periods of 30 minutes at each frequency, while operating 
as under· the endurance test . 

13 . Next followed the app1icntion of an air pressure of 200 p0tmds 
per square inch, for 15 periods of 10 seconds duration. 

14. Tests were also made ut ambient t..:imporatures of 10° C. arid 
70° c., for periods of 2 hours each, to determine ~ny change in their 
operating points. Checks of operating points ~•,ero dso made t:.t the 
conclusion of each of the preceding tests. 

15. The test was concluded with the usual tests for dielectric 
strength, insul~tion resist:mce, watertight integrity, c.nd rn inspection 
to deturmine their complinnco with the specifications, in the m:.i.tter of 
design, workmmiship und materials . 

RESULTS OF TEST 

16. The test results which follow wero obtained when the sumple 
contact mekers were tested in the order specified in the_ specifications, 
r eference (b). 

Requirements -Te~t Values 

Operating range: Sw__.11 be 
adjustable ovar c range of 
from 2 to 10 pounds per sq. in. 

Endurance: Shall be operated 15 
cyc1es per-minute for 48 hours . 

Accuracy~ Oper ating point shall 
not vary more than+ 1/4 lb. 

' -
Shock and vibration: Shall 
operate t hroughout the tests 
specified under paragraphs F-2e(3) 
and F-2e(4). 

Over- pressure: Shall withstand 
15 cycies of 10 seconds each at 
a pressure of 200 pounds per sq.in. 

Inclination: Shall operate satis­
factorily when inclined 45° from 
the vertical plane in all directions. 

No. 1 $(Ullple No . 2 Sample 

1-1/2 to 15 pounds . 

Complied, breuking 
the required l oad of 
2 amperes. 
(See note) 

See Table 1. 

Complied 

Complied 

Complied 

1-1/2 to 15 
pounds . 

Complied, break­
ing the required 
load of 2 amperes 
(See note) 

See Table 1. 

Complied 

Complied 

Complied 
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Test Values 
Recnlirements No. 1 Sample 

Watertightness: Shall not leak Complied 
when submerged in three feet of 
water for one hour. 

Dielectric strength: Shall vri.th- Complied 
stand 1500 VAC 60 cycle for 1 
minute, applied betwaen all 
electrical parts and ground. 

Insulation resistance: Shall be 
not less than 10 megohms at 500 
volts. 

Dimensions and weight: Not 
specified. 

200 megohms by 
1000 V. mogger 

Weight - 6 pounds 
Height - 511 .5 
Diameter - 5~25 

No. 2 Sa.mple 

Complied 

Complied 

.200 megohms b-.f 
1000 V. moggcr 

6 pounds 
511 t; . _, 
5~25 

Note: For test purposes, a 1 mi'd. condenser w~s placed across thG 
contacts of each micro-switch in order to enable a non- inductive 
load of 2 amperes, at ll5 V., D.C. to bo broken. 
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CONCLUS10NS 

17. The sample contact .makers submitted, performed satisf1ctori ly 
throughout all tests, and conform with the specifications, reference (b), 
except for the following: 

(a) The terminal tube bosses are located on a removable 
part of the case. 

(b) The terminal block is located on the removable cover. 

(c) To gain access to the micro-switch, it is necessary to 
remove the part of the case which clamps the di a phragm, 
thereby opening the pressure l ine. 

(d) The required copper-nickel all oy nameplat~ has not been 
furnished. Raised lettering on t he cast case cover 
has been substituted. 

(e) No condenser has been provided to enable the switch t o 
break a load of 2 amperes at a potential of 115 volts, 
direct current, or to reduce radio inter f erence. 

18. As a result of Mr. Clark Cooper ' s visit to this Laboratory 
during the latter part of the test, he prepared and forwarded 
a drawing showing proposed case modifications. This drawing is given 
as Plate 4. 



TABLE 1 

OPERATING POINTS DURrnG TESTS (POUNDS PER SQUARE INCH) 

SAMPLE NO. 1 SAMPLE NO. 2 

Contacts Contacts Contacts Contacts 
Condition Close Open Close Open 

Start of Test 3.7 3.75 3.4 3.6 

After Endurance 3,65 3.7 3.6 3.9 

After Shock 3.55 3.60 J.l 3.3 

After Vibration 3.65 3.7 3.55 3.7 

After 200 pounds 
Pressut'e 3.4 3.45 3.2 3-4 

At 10° C. Ambient 
Temperature 3,35 3.4 3.3 3.5 

At 70° C. Ambient 
Temperat ure 3.35 3.4 3.0 3.25 

Note: Estimated Accuracy of Gauge is+ 0.1 pounds. 
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