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T T S R,

To all whom it may conceri: _

Be it known that I, HuoeH LONGBOURNE
CALLENDAR, Fellow of Trinity College, Cam-
bridge, a subject of the Queen of (11’* at Brit-
ain, 1@51{1111*0 at 2 leees Mansions, Victoria
Str{let in the city of Westminster, London,
I3 I]ff"lﬂnd have invented certain new and u‘se-
1111 l"hommmetew of which the following is

a specification. -

This invention relates to a method of com-
pensating thermometers to render the read-
Ings mdependent of the temperature of the
tubes connecting the bulbs to the indicating
apparatus. Theconnecting tubes may there-
fore be of a considerable length—say one
hundred feet or more.

Ifigure 1 is a sectional elevation of the ap-
paratus 1n its simplest form. Fig. 2 shows
a modification peculiarly adapted for high
temperatures.

A is the bulb containing dry air which is
exposed to the temperature it is desired to
measure. This bulb is connected to one end
of a tube «,

one leg of a pressure-gage.

B1s a second bulb, and containing a mass
of alr equal to that in the bulb A. It is con-
nected tooneendof atube b, whose other end
is closed. The tube 0 is of the same size as
the tube « and lies parallel and close to it so
that the two are always at the same temper-
ature. It is connected at U’ to the other leg
of the pressure-gage C. The bulb B is pref-
erably placed in a vessel D containing liquid
which can either be kept at a fixed tempera-
ture or whose temperature can be read by an
ordinary thermometer T'in it. The pressure-
gage C consists- of a bent tube containing
liquid, such assulphuric acid, and is provided
with a scale ¢ for reading the height of the
sulphuric acid in one or other of the legs
which 1s preferably graduated in degrees of
temperature. It is convenient to make the
scale movable 1n a groove, so that by setting
the observed temperature of the bulb I op-
posite the level of the acid on the side b’ the

level of the acid on the other side will indi-

cate the temperature of the bulb A; or the
temperature of the bulb B may be set to a
ixed mark midway between the levels of the

acld in the two tubes,in which case only one

whose other end is closed, but
near this eud the tube 18 connected m a’ to

|

limb of the gage need be exposed.
ably this would be the limb connected to the
bulb B, so that a rise in temperature of the
bullh A may make the acid rise in the ex-
posed limb.

The pleqsum-ﬂ*affe C i1s provided at the
bottom with a three-wayv cock E, which serves
for filling the bulbs and tubes with dry air at

Prefer-
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a sultable pressure and for introducing the

requisite ammount of sulphurie acid.

In cases where 1t is convenient to keep the
bulb B at nearly the same temperature as the
bulb A, as—for instance, in reading the tem-
‘)elatule of a furmentmm at or ot a green-

house at a distance—the bulbs are made of the = .

sante size, and the gage 1s adjusted so that
both limbs read the same when the bulbsare
at the same temperature. -

For a thermometer to be used for indicat-

FAS:

ing the temperature of the grain in a malit-
kiln, the gage must have a range from 50° to.

150° centigrade. In this case itis convenient
to use a pressure-gage with somewhat wider
tubes and filled with mercury. The bulb B
nay be kept at nearly thetemperature of the
air and its tunpemtme observed as before;
but in order that the compensation may be
perfect when the bulb A is at a temperature
of 100" centigrade the pressures must be equal
at this temperature. Since the bulbs must
contain the same mass of air, the volume of
the bulb A must be made greater than that
of the bulb B 1n the proportion of about three
hundred and seventy-three to two hundred
and ninety-three if the bulb I is kept at a
temperature of about 20° centigrade. The
compensation will then be sufficiently perfect
for the purpose throughout the whole range
of the instrument, provided that the volume
of the bulb B be not less than five times that
of the connecting-tubes. In thiscase the size
of the degrees on either side of the sliding
scale will be different, being directly propor-
tional to the density of the air in the two
bulbs. "T'he degrees on the side of the gage
corresponding with the bulb I3 will be to those
on the other side in the proportion of three

handred and seventy-three to two hundred.

and ninety-three in the case above considered.
The graduation 20” on the cne scale will be
oppoalte to the graduation 100° on the other
scale. If the tunpemture of the bulb B dif-
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ered is small.

closed end of the tubeb”.

oo

fers from 20°, the adjuStment is effected by

sliding the scale as before. When the ob-
served temperature of the bulb B is set op-
posite the level of the mercury on the side of
the gage corresponding to the bulb B the
reading on the other side will correctly indi-
cate the temperature of the bulb A. The
same method may be applied to the construec-
tion of a pyrometer for measuring any tem-
perature, provided that the range to. be cov-

It is only necessary to propor-
tion the bulbs A and B suitably; but for

high temperatures,and for pyrcmeters which

are required to work over a large range, it 18

preferable to arrange the pressure-gage as
shown in Fig. 2, so that the pressures in the
two bulbs A and B maybekept nearly equal.

Fig. 2 represents a form of pyrometer spe-

cially adapted for measuring high tempera-
tures.

The stem may be of any convenient
length, and is bored not only for the tube «,
but a,lso as shown in the figure, to form the
The tubes a’’ and
0"" communicate, as before, with the two bulbs
F and B’ of the pressure-gage: The bulbs of
the pressure-gage are made ef wide bore and
contain mercury. The upper part of the bulb
B’, which is fixed, represents the bulb B of
the former arrangement.

- of the pressure-gage is graduated in parts of
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equal volume a,nd is eepeble of sliding up and
down, so that its level can be adJusted till the
preseures in the bulbs B’ and It are equal.

~, The lower ends of the bulbs B’ and F com-
- munieate through flexible tubes b* and f with

40.
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& third bulb G; CO“t&lﬂlBﬂ"- mercury-and ca-q -
pable of sliding up and dow’n, the upper end

of which is open-.to the air. A horizontal

straight-edge H is provided for showing when

the 1eve1 of the mercury is the same in both
Iimbs of the pressure-gage.

“In using the metrument the bulb A’ i1s ex-
posed to the temperature to be measured, and
the bulbs I and G are adjusted till the level
of the mercury in both bulbs B’ and F coin-
cide with the edge H. The reading of the
bulb F gives the temperature by Lefelenee to
a table eunphed with the instrument.

In this form of instrument the compensa-
tion is always perfect, because the pressures

in the bulbs A’ and B’ are adjusted to equal- |

1ty. 1t 1s therefore accurate over the whole

In this arrangement the bulb A’ and |

1ts stem are preferably made of glazed porce-
~lain.

The other bulb I

462,371

B’ contains the same mass of air as the bulb
A’ and the bulb F together. &
For accurate work a small correction has

to be applied, according to the temperature

of the air. This is Shewn by an attached

rection 18 given in the table supplied with the
merulnent

It may be necessary to reset the mstru-_

ment from time to time.
In resetting the instrument the bulb A’ is
broughtto the same temperature as the bulbs
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‘thermometer T/, and the corresponding cor-

B’ and F. The bulb F is set at zero and the

bulbs are filled with dry air atthe same press-
ure. This is done by allowing the bulbs BB’
and F to communicate with the air through

a drying-tube (not shown in the drawings)

and adjusting the level of the mercury in the
bulbs B/, F, and G up to the level I.

I would state that T am aware that 1t has
been proposed to ascertain the temperature of
the tube connecting the bulb of a thermome-
ter to the 1ndex by providing a second tube
parallel and in close proximity to it and con-
necting this second tube to a pressure-gage;
but in this arrangement the thermometer-

tube was not connected to this pressure-gage

and the compensator-tube was not connected
to a bulb containing an equal mass of air to
that in the bulb of the thermometer, so that
the eompenqation could not be made auto-

ma‘rle

I wish it to be understoeod that 1 do not
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claim the use of the compensator-tube, but .

the arrangement whereby the eompensatlon
1S rendered automactie.
What I claim is—

to separate bulbs and eommqnieeting with
different ends of the same pressure-gage.
2. In a thermometer, the combination of

two tubes in close proximity throughout their

lengths, separate bulbs to which the tubes are
connected, a pressure-gage, with differentends

1. A-thermometer havi ing two tubes in eloee--
- proximity throughout theu' lengths connected

Q0
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of which the tubes communicate, the npper -

part of one iimb thereof forming one of the
bulbs, whereas the limb connected to the other

bulb is movable up and down.in crder that

the volumeof airitcontains may be adjusted.
- HUGH TLONGBOURNE CALLENDAR.
Witnesses: | |
DEANSTON CARPMAEL,
FREDERICK SPANSWICK,

I0§
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