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Yo ail wwhom It may concern:

Be it known that we, FREDERICK id.-PREN-
Tiss and James A. TILDEN, citizens of the
United States, residing, respectively, at Dos-

5 tomn, in the county of Sutfolk and State of Hlas-

sachusetts, and at Hyde Park, m the county

of Norfolk and State of Massachusectts, have
invented a new and useful Eleetrical Ther-
mostab, of which the following is a speciiica-
tion.

Our invention relates to improvements in
electrical thermostats inwhich an electrie cir-
cuit is made or broken by the movement of &
movable electrical conductor, which conduct-
or is moved at a predetermined temperature
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by the vaporization of a volatile liguid con-

tained in a suitable reservolir, whicn tempera-
ture is determined by the properties of the

saturated vapor of the volatile liquid used;

and the objects of our invention are to make
or break an clectric circult whenever the tem-
perature of the atmosphere surrounding the
thermostat reaches the deeree at which the
contained volatile liquid vaporizes. We at-
tain these objects by a device, modifications
of which are illustrated in Lh Lecompan‘}ﬁng
drawings, 1n ‘which—

Tl“lllﬁ 1 is a vertical section of an clectri-
cal thermostat embodying our invention as
used on an open circuit. Ifig. 2 1s a vertical
section of an electrical tllelmosmt also em-
bodying our invention, as used on a closed ¢ir-
cuit. | |

The tube ¢ is shown filled with mercury be-
tween the points f and g.
the tube is sealed by fusing in a lamp or blow-
pipe Hame, and COllt“Lll]S o volatile liguid,
which eompletelv fills the upper part of the
tube above £ The receiver or holder & con-
sists of a tube of glass or other suitable sub-
stance, the lower end of which is fitted with
a rubber cork, d, or other non-conducting ma-
terial, 10110wed 01113, as shown, and throuﬂh
Whi@h pass two wires, I and . The tube A
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passes through a Stopper ¢, of cork, papier-
maché, or other materi al, which fits (though
not air-tight) the upper 1J’t1t of the receiver b,

The operation of the instrument 1s as fol-
lows: Upon the application of heat the expan-
sion of the mercury and of the volatile liquid,
as liquids, causes the mercury to rise above
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The upper end of

the pomt ¢, but not so much as to cause any

of the merenry to be for ced out of the tube «.

into the receiver O; and we do not claimm any
movement of the mercary produced by such
expansion.  When, however , upon the fur-

thé volatile liquid is re aehed and the forma-
tion of vapor ensues, the mercury will be
forced ocut rapidly and instantly into the re-
ceiver b, and thus close the circeuit by forming
an electrieal connection between the wires or
electrodes 1 and 18, Thus, in case sulphuric
ether were chosen as the volatile fluid, the

boiling-point of whicn 1gabout 98° Fahrenheit,

the Cnmlt would be closed at that tempem-
ture. Bisulphide of carbon, the boiling-point
of which 1s about 118° IFahr enhelt would close
the circuit at 118° Fahrenheit, and S0, also,
alcobol ab 172° and water at 212°. Other tem-
peratures may be readily obtained by the use
of other liquids, among which are the long list
of hydrocarpons. |

Turning now to our second modification,
(shown in Hig. 2,) the bent tube of glass is
shown filled with mercury between the points

o and s on one side and between the points ¢

and @ on the other side, while the volatile
liquid completely ills the tube between the
points sand ¢ The two electric wires ¢ and ¢
are introduced, as shown, and terminate, re-
spectively, ¢ below the meniscus T and 4 be-

~ther application of hea,t the boﬂmﬁ -point of
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low the meniseus #, the mercury between tand

i thus forming the electrical connection. The
operation 1s as follows: When; upon the ap-
plication of heat, the boiling-point of the vola-
tile fluid is reached, the mercury is depressed
in the two legs O and P and rises in the two
legs K and N, and 1n consequence of the leg N
being shorter than the leg K the mercury over-

flows from the leg N, exposing the end of the

wire 4, thus bl‘emlﬂm the circuit.

Other forms can be used, both for open and
closed circuits, besides these, and we do not
confine ourselves to the special forms 01’ the
instrament shown in the drawings.

It will be seen from an inspection of the
drawings ti
volatile 'liguif’i. (much less than here shown)
1s sufficient to drive out the mercury, no deli-
cate proportionment of parts 1S necessary
either of the liquids or the glass, Tt will also

hat, since @ very small quantity of
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be seen that the wires require no accurate ad- | 23.46 inches.

justment. |
We are aware that prior to our invention

mercury and other liquids have been com-
5 bined in electrical thermostats; but heretofore
the circuit has been closed or broken by the ex-
- pansion of the liquids as liquids alone, thereby
requiring an apparatus of delicate and expen-
sive construction with fine adjustment of elec-
trodes, thus making the instrument quite too
costly for general introduction, while in our
instrument the temperature at which the cir-
cult 1s opened or closed is determined solely
by the volatile liguid employed, and the tem-
15 peratureat which the signal is given will be at
the boiling-point of thatliquid.. Now, as the
. vapor is many times the volume of the liquid,
it 18 evident from the very considerable move-
ment of the mercury caused thereby that the
20 S1ze of the glass is immaterial, as is also to a
- great extent the distance of the electrodes,
‘thus greatly simplifying and lessening the
cost of construction.
- Tomake the action of the thermostat clearer,
25 andtoshow precisely the temperature at which
the movement of the mercury would be caused
by the conversion of the lighter liquid into
- vapor,‘we can take, for example, a thermostat
- as herein deseribed in which the lighter fluid
3¢ 1s water. Now, itis evident that the water
- would give off vapor at a temperature when
the tension of the vapor would just balance
external pressure. Atthetemperature of 212°
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- Fahrenheit the tension of the saturated vapor.

of water is equal to 29.92 inches of mercury,
and when the atmospheric pressure is also
29.92 inches the tension of the water-vapor is
just equal to the atmospheric pressure, and
the temperature 212° Fahrenheit is called the
40 ‘*boiling-point,’’ the pressure 29.92 being the
~ average height of barometer at sea-level. If
reference be made to Fig. 1, it will be seen, in
order that a vapor may form from the lighter
liquid, the tension of the vapor must be equal to
the difference between the atmospherie press-
ure (as indicated by barometer and expressed
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" ininches of mercury) and the vertical distance |

¢ f.. For example, if the height of barometer
13 29.92 and the mercury column ¢ fis 6.46
50 inches, the actnal pressure is 29.92—6.46 or

Now, the temperature at which
the saturated vapor of water has a tension of
25.46 inches is 200°. Fahrenheit, and conse-
quently the temperature at which such ather-
mostat would act by converting its lighter 55
Itquid into vapor would be 200. By making
the vertical distance ¢ ¥ 17.17 inches the ac-
tion would begin at the temperature of 172°
Fahrenheit. In the case of another liquid (not
water) the action would be similar, and would 60
follow the law of the relation between thetem-

‘perature and the tension of the saturated va-

por of the liquid used.

Having described our invention, what we
claim, and desire to secure by Letters Patent, 65
18— | _

1. In an eleetrical thermostat, the combi-

‘nation of mercury with a. volatile liquid of

different specific gravity, both contained in a

suitable holder and relatively arranged sub- 70

stantially as described, whereby when said

volatile liquid becomes a vapor by the appli-

cation of heat the mercury is sufficiently dis-
placed to close or break an electric cireuit, as
set forth. . -
2. An open-cireuit electrical thermostat,
composed of a glass tube closed at one end
and open at the other, and containing mercury
and a lighter volatile liquid, a holder for said
tube, and two electrodes arranged to be elec- 8o
trically connected by mercury displaced from
sald tube, as set forth. . _ -
0. A combination of areservoir containing
a liquid which at a given pressure volatilizes
at agiven temperature, to be indicated by mak-
ing or breaking an electric circuit, and also a
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| mobile electrical conductor, said reservoir be-

ing sealed on the side intended to contain the
volatile liquid, with two electrodes adapted

to be electrically connected or disconnected go
by the movement of the mobile electrical con-
ductor within the reservoir underthe inereas-
Ing tension of the vaporized volatile liquid,
substantially as described. -

FREDERICK H. PRENTISS.
JAMES A. TILDEN.

Witnesses: |
JOHN C. HOADLEY,
EDwIN TILDEN.
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