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l\.UTBORiZATION 

1. This test was e.utr.or-ized by Bureirn of mgineering letter 
565-4(3-20-Ds) of 22 April 1935. 

O.a.J ECT OF Tt:ST 

2. The object of this test was to determine the suitability of 
the contact mG.ker for the iiavaJ. Se:·Yice, as a device for inst~:.llation 
.in lubricating oil systems to operate nn alarn circuit when Ui.e pressure 
f,;llf: below & predetcroined settir.g . 

ABSTRACT OF TE~T 

3. The contact maker was set up in an air pressure system, as 
shoffl'l on PlEste 1, and tested for conformance with the usual speci.Jica­
tion requirements, outlined in paragra.r,h 11. Prier to conducting the 
test, the contact maker was adjusted as closely as possible to the 
required operating point. Particular attention was given the cont&ct 
mo.leer while under tef,t for endurance and accuracy to note any chEmge 
occurring in its operating point. The pressure gauge used in connec­
tion with the test was checked for accuracy prior to and at the close 
of the test. The usual inspection of the design and materiE.ls concluded 
the test. 
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Conclusions 

(a) This lol'I pressure contact maker, as mu1u.f8ctured 8Dd sub­
mitted by the uchutte Koerting Compfilly , for lubricatir·.g oil systems, 
is not considered satisfactory for the Naval service due to its 
failure to comply with the specifications as noted tn1der COMMENT~, 
para&raphs 12 to 16 ir.clusive. 

(b) In the event that the manufacturer modifiE:s his device, as 
outlined in paragraph 18, a second test would be warranted and it 
would probably prove s&tisfc.ctory for Nave.l use. 
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Recormnendation 

(a.) It ii- recommended thE..t the conte.ct maker be not approved 
for the ~iaval E-ervice due to its failure to cor.iply vsith the ~peci­
ficaticns, as noted under COJ;lil.i:ilJTS of this report. 
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Df!:~;CRlPTION __ O.P- h!iATERl.H, UNDER TRST 

4. The seffiple contact maker, trewing t-11631, was manufa ct ured 
by i::chutte Koertir.g Company, 12th and Thompson .Streets , Philadelphia., 
PennsylvE:.ni~. lt is designed for i~st&llb.ticn in lut,ricatir.g oil 
systen;s for operation of an ala:-m circuit when the pressure falls be­
loVJ the value for which it is adjust ed. 

5. The mechanism is housed in a th::-ee piece cast bron~c water­
tight case provided with a tapped boss for· E.. 3/4" standci.rd termimtl. 
tube. The unit also er.ibodies s. projecting 1/211 IPS threaded boss for 
connecting in the l ubricating oil sys tem. 

6. In operation, the presr;ure of the lubricating system entfirs 
the chamber rnd surrounds an annealed metal cylir.drical bellcws. This 
bellows is forced to elongnte into the chamber by the tension of a 
coil spr ing provided with an adjustable feature. A pl unger extends 
from the bottom of the bellows through a hollow spring-adj usting nut 
and contc,cts a knurled adjusting sere\\· threaded into the lever E..rm . 
The lever is pivoted on a brc..ss rod wid operates a "Burgess" micro­
switch of the nomally closed type. When the pressure fnlls to the 
operating point, t he tension of the bell ows spring causes the bellows 
and plunger to recede i n to the pressure chamber. As the lever arm is 
held ir. contE.ct with the plunger by another spring, the preosure or:. 
the operating button of the micro-sw-ltch is removed and the alarm 
circuit is closed. 

7. Further details of design and construction are shovin on 
Plates 1 and 2. 

METHOD OF· T~ST 

8. In order to test the contc:..ct maker for endurance, it was 
connected in an air pressure system, sho~n on Plate 1 , and operat ed 
by menns of a motor-a.ri ven Vl),lve which periodically lo .. c1·ed the 
pressure from 7 to 4-1/2 lbs. per sq.in. At frequent intervals dur­
ing this test, the operating and cut-off points of the contact maker 
were checked. 

9, Following the endurance end accuracy test s, it was subjected 
to~ pressure of 250 lbs. per sq.in . for 15 periods of 10 seconds each 
to determine whether it could withstand this presst.rc without loss 
of accuracy as required. 

10. The usual tests for inclination, watei·- tight integrity, 
insulation resistance and dielectric strength were made and the def1ign 
of the conts.ct maker was carefully s t udied to determine whether it vms 
suitable for the Navol Service. 

RESULTS OF TEST 

11. The data obtained during the period of the t est follows : 
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Requirements 

Voltlige at contacts: 
115 vol ts D. C. 

Contact load: One 6", 115 volt, 
D.C. vibrating bell and one 
75 watt, 115 volt lEJllp. 

lhdure.nce: 20,000 operations 
at the rate of 10 operations 
per minute. 

Accuracy: Consistent operation 
within ±. 0. 5 lbs. per sq.in. 

-'ensi ti vi ty: Con tact maker shall 
open the slum circuit \Ulen the 
applied pressure exceeds the 
operating point by 1 lb. per sq.in. 

Over-pressure test: bhall with­
st~nd a pressure of 250 lbs. per 
sq.in., applied for 15 periods of 
10 .seconds each vdthout change 
exceeding the allowable tolerance 
of±. 0.5 lbs. per sq.in. 

Inclination: Contact maker shall 
operate setisfactorily when in­
clined J0° from the vertical plane 
in sny direction. 

Insulation resistance: Shall be not 
less than 5 megohms before or 1 meg­
ohll? efter the water-tight test. 

Dielectric strength: Shell withstand 
1240 volts A.C. , 60 cycles, applied 
betv,een ell .current carrying parts 
and case for a period of one minute. 

Water-tight integrity: Shall not 
leak when suanerged in 3 feet of 
salt water for a period of one hour. 

Weight: Not specified. 

Dimensions: Not specified. 

Test Values 

115 volts D.C. 

As specified, 0.70 amperes. 

Oper~tecl 26,900 operations 
at specified rate. 

Consistent operation within 
0.5 l bs. per sq.in. 

*Sensitivity varied from 
1.5 to 1.0 lb. per sq.in. 
during the endurance test. 
(bee paragraph 13.) 

*Unsatisfactory, the operating 
point being 9 lbs. higher 
(lL,..4 lbs. per sq.in.), fol­
lowing this test. 

Satif':fv.ctory operation. 

200 megohms before and after 
the wuter-tieht test when 
mecsured with a 1,000 volt 
megger. 

Satisfactory, no breakdowns 
occurring. 

Satisfactory, no leaks 
occurring. 

Total: 10.5 lbs. 

Note: No shock test conducted due to the injt:ry under the over­
pressure test. 

* Denotes failure to comply with specifications. 
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COJ;O.ti!JlTt. OH ~liLTS OF TEb'.i' 

12. The contact mr::.ker ~per~ted satisf~ctorily and complied with 
the accur&cy requirements during the period of the endure.nee tes t. 

l;. Occ&sicnally, during the endur&nce test, the sensitivity 
of the conto.ct maker wE.s not within the specif.ied limit. This web 
E.ttributed to fE.ulty design. 

14. The principal defect in the design was der.onstreted when the 
oper~ting point changed follo~ing tte over-pressure test of 250 lbs. 
pe~ Eq,in, Under this test, the shaft supporting the lever urm was 
badly bent. In deviceo of this kind it has been found desira.ble to 
provide stops, limiting the tr,lvel of tb,e bellows or die.phragm to 
tb&t necessary to operate the cont~cts. 

15. No drain holes huve been pr ovided in the pressure chamber 
es required by the specificaticns. Two holes, provided with 1/ 4" 
pipe plugs, are necessary. 

16. The present terminals are t oo close to the case. A clear­
ance of a.t least l/811 should be all6wed. 

17. In studying the design it ,1as noted that this unit is a 
modification of n sample previou~ly sub:nitted for comments e.nd i~ 
obviously not in c perfected form. Even had the test results been 
sn.tisfactory, this Labor&tory would he~itate in recommenciir.g approval 
due to it.s present unnecessctrily complicated design. 

18. In the event that the manufacturer decided to redesign the 
device, the following changen would be desirable: 

(a) 
(b) 

(c) 

(d) 

(e) 

(f) 

Ca~t spacer (A) integral with (B). 
Omit part of casting (B) having internal threads Md an 

approximate inside diameter of 2~5. 
Cmiit pieces (D) and (E) and replace with a cap having 

internal threads for piece (F). 'Ibis cap should be 
secured to the spv.cer portion of casting (B), with 
approximately eight fillister head brass machine 
8crev:s, cl6lllping the bellows fli:.nge to the spucer, 
using suit~ble gaskets. 

rilodif'y piece (F) to provide it with a locking adjust­
ment, possibly by providing a notched flange, similm­
to the present piece (E), and u.pping the bellows 
cap for a machine screw to prevent it froo turning. 

Some method should be provided to limit the travel of 
the bellows in both directions. This could be ac­
complished by securing a. thin piece of tubing to 
piece (G), in such a manner that it surrounds tbe 
spring and, when the pressure exceeds the operating 
point, is forced egainst the bellows cap. In addi­
tion, a projecting button could be soldered to the 
bottoi:i of the bellows, limiting it.s movement into 
the pressure chrunber. With these modific&tions,the 
"Burgess" switch could be rigidly mounted. 

Pieces (B) and (C) should be cast integral, reducing 
tbe size tmd weight of the unit. 



CONCLliSIOUS 

19. This low pressure con t;;ct maker, a.s manufactured c,.nd submitted 
by the ~chutte Koerting Compr..ny for lubricuting oil syster.is, is r.ot 
considered sathfactory for the ifaval .::iervic:e due to its failure to 
comply with the specifications as not ed under COMMBNTS, paragrephs 12 
to 16 inclusive. 

20. In the event that the manuf acturer modifies his device, as 
outlined in paragraph 18 , a second test would be warranted a.nd it would 
probably prove satisfactory for Naval use. 
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