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AUTHORIZATION

1. This work was authorized by Bureau of Engineering letter,
reference (a). Other pertinent correspondence is listed as references
(b) and (c).

Reference: (a) BuEng. ltr. S67/40/L5 (6-20-H8) of 14 August 1936.
(b) Specifications RE 134 /86C.
(c) Drawing RE 40A 123B.

OBJECT QF TEST

2. The object of the test was to determine whether the two
groups of thermometers submitted by the Palmer Company comply with
specifications, referenmce (b), except as to dimensions, and with
reference (c) with respect to dimensions.

ABSTRACT OF TEST

3. The thermometers were tested for eccuracy of calibration,
for accuracy of dimensions, to determine whether the expansion chamber
provides protection up to a temperature of 100°C., to determine whether
mercury contracts into the bulb at -10°C., and to ascertain their
ability to witbstand shock without separation of the mercury column.



Conclusions

(a) Both of these groups of thermometers comply with reference
(c) with respect to dimensions.

(b) They comply with the requirements of reference (b) in all
other respects so far as could be determined.

(c) These thermometers are considered to be suitable for Naval
use.
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Recommendations

(a) It is recommended that these thermometers be considered
suitable for Naval use.
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DESCRIPTION OF MATERIAL UNDER TEST

VA The materiel under test consisted of six mercury-in-glass
engle thermometers submitted by The Pelmer Company. Three of the samples
have a range from 47 to 53°C. with scele gradustions every tenth degree,
while the other three have a renge from 35 to 55°C. with graduations every
one-helf degree. The vertical portion of these instruments is three
inches long, and the horizontal portion is 4-1/2 inches long.

METHOD OF TEST

5. The accuracy of the calibration of the thermometers was
determined by comparison with & precision standard thermometer. This
comparison was made with the instrument under test immersed to within 1
inch of the bend in a water bath with its bulb in contact with that of
the standard. The temperature of the buth was changed very slowly and
readings wers taken at & number of points on the scales of the instruments.

6. In order to ascertain whether the mercury can be tragped in
the bulb at low temperatures, the instruments were chilled to -10YC. and
the position of the mercury in the capillary was noted.

7o The protection afforded by the expansion chamber in the event
of ovegheating was determined by heating the thermometers to a temperature
of 100%C.

8. The ability of the instruments to withstand shock without
separation of the mercury column wes determined by subjecting them to an
acceleration of 50 g. in a hand centrifuge.

DATA RECORDED DURING TEST

9. The data recorded during the test sre given in Table 1, appended,
and under "Results of Test.”

DISCUSSION OF PROBABLE ERRORS

10. The total error in determining calibration accuracy of the
thermometers is not greater then 0.05°C. for those having a temperature
range from 35 to 55°C., and not greater than 0.03°C. for those having a
temperature range from 47 to 53°C. The temperature in the -10°C. test and
in the 100°C. test was determined to within 1°C. The error in the determina-
tion of the acceleration to which the instruments were subjected in the
shock test is less than 10 per cent.

RESOLTS OF TEST

1. The results of the tests sre given below, with reference to
the pertinent paragraphs of specifications, reference (b). Where no comment
is made on any paragraph of these specifications, it is to be understood
that the thermometers comply therewith so far as could be determined.
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-2. These instruments appear to be ruggedly constructed of high
gruade materisls.

2-3. The workmanship appears to be of & high grade.

2-7. All of these samples were heated to & temperature of 100°C.
without any damsge, indicating that the expansion chamber
is sufficiently large.

2-8. At & temperature of -10°C., the end of the mercury column
was approximately at the middle of the contraction chamber
in sl11 six samples.

2-9. There was no separation of the mercury colum in any of these
instruments when they were subjJected to an acceleration of
50 g. These instruments appear to withstand shock satisfac-
torily.

3-1. Superseded by reference (c).

3-3. First sentence superseded reference (¢). These instruments
sre accurate to within 0.10YC. at all points in the calibrated
range when the probable error is taken into consideration.

See Table 1.

3-6. A magnifying bead is provided which extends the whole length
of the stem.

1z. These thermometers are of the "red mercury reading" type. A4
thin strip of red glass is molded into the stem in such & manner that the
optical effect is to cause the mercury column to appear red. This is
believed to facilitute somewhat the reading of the instruments. However,
in sumple #6, & number of narrow red horizontal lines sre visible through
the magnifying bead on the calibrated scsle at certain points when the
thermometer is indiceting eny lower temperature. The widest of the lines
occurs at about 51°C. While these lines may not lead to confusion in
reading the scale, yet it is possible that a minute amount of mercury
adheres to the capillary at these points which may account for the fact
that the calibration of this thermometer is low at teuwperatures below
519C., but is quite asccurate et 52°C., as shomn in Table 1. The presence
of these lines, whatever may be their cause, can be sasily observed by
a visual examination.

CONCLUSIONS

13, Both of these groups of thermometers comply with reference (c)
with respect to dimensions.

: They comply with the requirements of reference (b) in all
other respscts so fur as could be determined.

15, These thermometers are considersd to be sultable for Naval use.
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Caelibration of Palmer Thermometers.

Table 1

Temperature - °C.

Palmer Thermometers

Standard No. 1 No. 2 No. 3
35.05 35.0 35.1 35.0
37.45 37.5 37.5 37.4
40.40 0.4 40.4 40.3
42.82 42.8 42.8 42.8
45.00 45.0 4540 44,69
45.86 46.9 46.9 46.8
50.56 50.6 50.6 50.5
53.74 53.8 53.8 53.7
5464 5447 547 54.6

No. 4 No. & No. 6
47.60 47.67 47.68 47.48
48.20 48.25 48.25 48.07
48.69 48.75 4874 48.57
49.00 49.06 49,05 48.88
50.07 50.12 50.10 £9.98
50.36 50.46 50.43 50.30
51.97 52.05 52.00 51.98
52.47 52.56 52453 52.52



