





AUTHORIZATION

1. This work was authorized by Burceau of fngineering
letter, reference (a). Other rslevant correspondencs is
listed as references (b) and (c¢).

(a) Bufng. ltr. S67/22-L5 {5-2-R6) of
23 June 1939.
Ebg Specifications 17-I-12a.

c) NRL Report R-1486, "Report of Test of
Multiplier Resistor for 250 Volt Volt-
meter, Submitted by Weston Hlectrical
Instrument Corporation', dated 28 October
1938,

Referenc

D

03JECT OF TEST

2. The object of the test was to determine whether
the subject meter complies with spscifications, reference (b),
and is suitable for Naval use, particularly with respect to
the effect of excessive atmospheric humidity on both the meter
and its multiplizr resistor.

ABSTRACT OF TEST

3. The instrument was inspectad for complianc=s with
the dimensional requirsments of specifications, refer=nce (b),
for 3-1/8" flush mounting d-c¢ instruments, The wmet2r was sub-
jected to high relative humidity at both 50°C and room tempar-
ature for a period of 27 days, and the =2ffzsct not=d on thes d-c¢
resistance betwz=n the terminals as well as on th=2 accuracy of
the instrument as a voltmeter. It was heated to a temp=rature
of 65°C and chilled to a temperature of -10°C to detaermine if
the humidity seal was affected at th=se temperaturss. The in-
strument was subj=scted to a severe vibration test. The tomper-
ature rise at the outside of the case was notzd aft2r thz in-
itrument had been opsrated at full scalzs voltags for several
hours.









DESCRIPTION OF MATERIAL UNDER TEST

4. The instrument submitted for test was a Weston
Model 201, 750 volt d.c. voltmeter (3-1/2 inches, flush
mounting, with case of insulating material) bearlng the
serial number 1,726,8%0. This instrument was submitted as
embodying a wire wound multiplier resistor with impyoved
protection against ths effects of humidity. The self-con-
tained multipli=r is housed in a compartmsnt 5/8 inch dee
which forms an extension of the case of the meter.

METHOD OF TEST

5. The humidity test consistad in subjecting the
instrument to a relative humidity of approximately 90 par
cent at a temperature of 500C for 27 days, during which time
the tamperature was allow=zd to drop to approximately 25°C on
ten occasions. The resistance of th2 instrum=nt was measursad
with a special tyne Wheatstone bridge, and the voltags read-
ings of the meter werz noted in comnarison with a standarc
instrument before ths beginning of the tests as well as after
the humidity test and again following the vibration test.

The instrument was heated to a temparaturz of 65°C for

7 hours and rapidly chilled to -10°C to determine if its
moisture-proof seal was affected by such opsration. The
metar was nmounted on a vibration table and subjected to in-
tense vibration for 24 hours at fresguencias betwzen 6 and

20 cyclas per szcond, and at amplitudes of vibration un to
approximately 1/8 inch. During the vibration test, the in-
strument was mounted vertically for 12 hours and horizontally
for 12 hours. The temperature rise at the surface of the
case was determin=d by means of a ecalibratsd thermocoupls
after the meter had been operated at full scal=z voltage for
approximately 7 hours. The case of the m=2ter was op=ned
after the completion of the tests for thes purnose of =2xam-
ining the type of s=al provided at the junctions of the s=c-
tions of the cas=2, and the manner of protaction afforded th=
fine wire of the 750,000 ohm multiplier r=ssistor coil.

DATA RECORDED DURING TEST

6. The data record=d during th
under Results of Test.
S

§¢]

tast ar=s given

DISCUSSION OF PROBABLE ERROES

7. The errors involved in th2 m=2asursments ars
not greater than the following:

Relative srror in voltag= d=terminations + 1 volt
Relative humidity ' + 10%
Temperaturs + 20C









TABLE 1

Comparison of Test Meter with Standard Voltmeter

Before and After Humidity Test

VOLTAGE HEADINGS

Meter Under Test
After After
Standard Bafore 12 27
Meter Tzst Days Days
113.0 111 113 111
225.0 283 225 293
550.0 548 hhe 550

REoadings in column 4 were
both the humidity and vibration tests,

taken after comple

tion

of

Due to scale of meter under t=2st a tolerancz of on=

4,

volt should b2 appli=d to valu=zs in columns 2, 2

and






