


21 Jenuary 1635 NRL Report lo. B-1114

VAT YD ASTYTRT
NATY SPARTHENT

BURZAU (OF ZKRGINEZIRING

Zgport on

Tempersture Indicator for 3Submarine
Ingines

manufactured by the
vieston Zlectricel Instrument Corporation
subriitied by
Winton Zngine Corporation

VAVAL RE3EARCH LABORATCRY
ANACC3TIA STATIOK

Washington,D.C.
Number of pages: Text - 4 Plates -~ 4
Authorizetion: Bu.Zng.let. $87/L5(11-15-Ds) of 19 November 1934.
Date of Test: December 1934.

Prepared by:

7.2. Roberts, Sr.Eng.Aide, Chief of Jecti

(W

Qria

Reviewed by:

J.}:. Haynsworth,Jr., Lieut., USN

Approved by:

H.,R. Greenlee, Ceptain, U3N, Director

Distribution:
Bu.Zng. (5)

yomn




T ——t

TAZLL OF CCOXTRNMTS

e s — {

1- ;‘L...C.‘:»I?.L lf,!. :‘L.?u '-:.':JT"""""l'llo--l-n..no-tlllcnt-nl-o--u 1 |

¥

|

« . - e 1
3. CBJ.‘:CT (.." _',_.J_',..-.-.-------o-t-n-.‘-........................... 1

3- AEsi?ﬁcT CF T:jT.---o--.aabovov.-.-oonn.u..-.-u...n--o-.-.ctan FS
iaj conclusions..--cnao.co-a.-co.-oucniouncnpoln-onl-li-cn-- 1&
lb) Racomﬂendations..-------o--.toonoclt-.o.a--t..-'........ la

4" jF-SGRIPTION cr l‘ lhsIM-L J-IR A.-Qall-l-l-ooo--a-o...-.o.-.---o 2

B L1ETEOD B TRET e v aisimm sim siatnivm o bimiss i s:s e sinie o swaivess ese s wiey 9

s
6. ‘E"[‘T’T‘b C? r‘ﬂb‘glvntn-.ncttlaﬁicI.-.Cl.--.ctlt-oo.o..to..ogagg 3 i
'7; CG::CL!;:_;I :-:Sl-'all-..c.ll.-.l.tvl..ov.t'o.l..tvu.!...ct--.ﬂﬂv-n 4 |

APIUIHIICZES
PECTOJ&“‘H CT -"DI:L‘VH éyj ELh33I-:-u.o'..ll.t.....c"ll.lll PL&TE 1

UF PCR TE3TIEG IMDICATCRecevcveccsncacnnses PLATE 2

B

TECTCGRATE (F 3

CERVES SHEUTAG T SFFACT 07 CVEX &1 UEIER VCLTAGE

CE 716 ACOURACY CP THE IEIICATORcsssevssnsscovevessenssss PLATE 3

LEAXUFACTURER 'S JRATVING OF INDICATCRececcscsssvosnccesensssess PLATS 4

|



ALTHORTZATION FCR T337
: R This test was autherized by reference (a) and other ad-
ditional reference to this problem is listed as rsference (b).

sefsronce: (a) Bu.ing.let. 387/L5(11-15-D3) of
19 lovember 19Z4.
(b) <eston Hlectrical Iastrument Sornoration
Drawing <.J. 75618 of 13 August 1934,

02J3CT (7 TZI3T

2. The object of this test vas to deiermine the suitability
of the subject material for indicating the temperatures of the cir-
culating oil and water systems of submarine engines in the laval
Service.

ASSTRACT CF TEST

3. The inlicator as submitted was set up in this Laborstory
and ftested for accuracy of indications over its entire scale while
energized with its rated voltege, (12 volts d.c.;. Tests were also
made to determine the offect of shock and over and under voltage on
the accuracy of the instrument.




Conclusions

(&) Tho subject indicator, under test, proved to be of sufficient
ruggedress and accurucy for its intendzd purvose.

decommendations

(b) In view of the satisfactory results of this test, it is
recommended that the instrument e approved for indicating
temperatures of circulating oil and weter syatems of iaval
submarine engines.
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&. This instrument is
circulating oll and water syster

1gn5d for indicating temperatures of

of submerine engines.

»1 ﬂ-
i..l

B It esseniiully consists of two (2) bridge circuits and two
(2) galvanometers of the )'Arsonval typse, enulrelf houseJ in a s»lash-
procf cast aluminum alloy casa. The two (2) sensitive resistence bulbs
and indicators are electrically interconnected.

6. Zach bulb is of watertight construction and is equipped
with 1/2" standard pipe threads for insertion in the circulating oil
and water systems. hen connected to the indicator, sach forms one
aru of its respective bridge circuit.

7. Temperatures are indicated on a dial having a double scels,
calibrated from 20°%'. to 220°. in 2° graduations. 7The dial is read
through a glass sindow located in the case cover. FProvision is made
for 'zero” adjustments. This unit is designed for switchboard mounting
and for operation on 12 volts, direct current.

8. The deflection of the galvanometers is caused by changes in
resistance of the bulbs which varies with the temmerature.

9. for further details, see plates ons and four.

VETHOD OF TZ3T

10- The indicator, as submitted, was connested as shown on plate
four and supplied with a potentisl of 12 volts, direct current.

11. For determining the accuracy of the instrument from 80°s. to
2209F. the sensitive resistance bulbs were immersed in a circulating oil
bath. ~or temperatures from 20°F. to 70°F., alcohol, cooled by "dry ice”,
was used. Thermometers used during these tests were checked for accuracy
against thermomsters having Bureau of 3tandards certificates.

12. Juring the accuracy test, the sensitive resistance bulbs were
connected to the indicator with short lead wires, each having a resistance
of 0.015 chms at ambient temperature of 76°F.

13. In order tec determine the accuracy of the indicator when
supplied with over and under voltage, a test was made and the results are
shown on plate three.

14. L.ext, the instrument was tested for shock integrity by sub-
jecting it to shocks, of 20 - 25 ft.1bs.gpplied on a lLiavy stendard shock
machine -

15. The test waus concluded by subjecting the indicator and its
bulbs to an insuletion test, using a 500 volt megger and then to a dielectric
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test of 500 volts, a.c., 6U cycle, applied between the case and all
current carrying perts for a pericd of ons minute.

wld GF _TA3T

Tested in virculating Cil Bath -- Constent 7oltege -~ 12 Volts

CIL_TEMPHRATUXE VATZR TELPAHATURE
Indicated Bath Indicuted Bath
oF. °F. arror OF. OF . Irrer
20 22.0 -2.0 20 23.2 -3.2
30 32 05 -2-5 30 3300 "3-0
40 43,0 -3.0 40 £3.0 =3.0
50 53.0 -32.0 50 53.0 =3.0
60 62.5 -2.5 60 63.5 =3.5
?0 72 00 -2 .0 70 ?3 95 "3=5
80 8215 -2-5 80 83|5 "395
90 92.8 -2.8 90 98.5 ~3.5
100 102 -0 -2 00 100 10305 “vo5
110 113.0 =3.0 110 112.5 =3.5
120 122.0 -2.0 120 123.5 ~2.5
130 13205 -205 130 133 00 -...0
140 142.4 ~2.4 140 143.0 3.0
150 152.0 2.0 150 152:5 =205
160 161.0 -1.0 160 162.5 «3:5
170 171.0 =1.0 170 1720 =2.0
180 1€0.5 ~G.5 180 182.0 =2,.0
190 150.5 =0.5 190 192.0 =2.0
200 20G.0 0-0 200 201-0 ~1.0
210 208,5 +1.5 210 210-5 -0.5
220 218.5 +1.5 220 2200 0,0
G The esverage current consumed by the indicator at a potential
of 12 volts d.c. was 0.067 amperes.
18. The maximum error of the irdicator was 3.5°F. However,

this error is not too great for the intended purpose of the indicator.

19. The mirimum insulation resistance of any part of the irdicator
to ground was 30 megohms. This cccurred in one of the sensitive resistance
bulbs when measured with & S00 volt megger.

20. The indicator withstood & dielectric test of 330 volts, &.C.,
€0 cycle, when apulied between all current carrying parts and ground for
a period of one minute.




21: This instrument 1s considersd to be of good workranship
und is equipped with a legible dial which can be easily reed fron a
distance of =ix feet by daylight. Although a socket is provided in the
cese, it is nol comnectel and ne lamp waes furnished for illunmirating
the dial. The lawmp required appears 1o be of a special base design.

22. Urnder test, this instrument quickly indiceted changes in
temperature of the sensitive resistance bulbs.

235, It was noted during the test, that varying the voltage
introduced an error in the indicator at &ll temperatures with the ex~
ception of 130°F. and 1509F. for oil and water respectively. At these
points the two (2) bridge circuits are balanced and varying the lins
voltage does not cause any error in the indications of the instrument.

CONCLUSIONS

24, The subject indicetor, under tesi, proved tc be of suf-
ficient ruggedness and accuracy for its intended purpose-
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