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~ do all whom it may concermn.:

- Beitknownthatwe, HENRY STOPFORD T'UN-

- NARD, residing at Bilton Road, Rugby, in the

county of Warwick, and ARTHUR MAITLAND

5 KEAYS, residing at Wandle Cottage, Sutton,

in the county of Surrey, England, subjects of

the Queenof Great Britain and Ireland, have

invented new and useful Improvements in

Thermostats or in Self-Registering Appara-

tus forthe Variation of Temperature, of which
the following is a specification.

It is desirable for a variety of purposes that
great exactitude should be obtained and that
great facilities should be given for regulating
the temperature in certain apparatus, such as
fire alarms, incubators, and other appliances.

Our present invention consists of an im-
proved form or construction of thermostat
which hasa much higher degree of sensitive-
ness than has been hitherto obtained in ap-
paratusof likenature. Inourimproved form
of thermostat we obviate the fault hitherto
found in this class of instruments, of the mer-

-cury getting out of order or disconnected in
the transit of the instruments. We further
provide an easy, accurate and efficient means
of adjustment. | |

The construction of our invention is as fol-
lows:—We make in the glass tube which con-
tains the mercury a bulb at one end, but in-
stead of making the bore of the tube of the
same diameter from end to end we make the
tube as of two parts, the first part having a
bore of larger diameter than the second part;
we blow an expansion chamber at the point
of union of the two tubes and another expan-
sion chamber at the other end of the fine bore
tube; we also provide asmall expansion cham-
ber at the point of union that the bulb makes
with the tube of greater diameter. A plati-
num wire is fused into each end of the ther-
mostat; the wire that is fused into the bulb
18 always in contact with the mercury, and
the wire that is fused into the expansion
chamber at the end of the tube having the
smaller bore only makes contact with the
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mercury when the latter expands and runs

up, first into the tube of larger bore and next

bore, traverses its entire length, coming in
contact with the platinum wire. To each end
of the base of the thermostat is fixed a plate
of copper orother conducting metal, the wires
at each end of the thermostatbeing jointed to
the conduecting plates forming an electrical
connection between the plateand theplatinum
at each end thereof. Movable connecting
pieces of copper or other conducting metal are
arranged to form a sliding contact with the
fixed plates, one at each end of the thermo-
stat, and are provided with binding serews in
such a mannerthat the movable pieces can be
moved up ordown, providing a meansofready
adjustiment. Indications are marked on the
movable pieces (such as an arrow head or the
like), and on the fixed plates a divided scale
is marked off. Themovable piecesare capable

of adjustment tothe whole length of the scale.

In order that our invention may be better

understood and more readily carried into ef-

fect we will proceed to describethe drawings
hereunto annexed.

Similarlettersrefer to similarparts through-

out both figures of the drawings.

Figure 1 is a plan, and Fig. 2 an elevation
of our improved thermostat. |
a 18 the bulb of the thermostat.

-~ b is a slight enlargement of the tube c.

d is an expansion chamber which unites
the tube ¢ with the tube e. 'The tube e ends

| In an expansion chamber f.

Into thebulb a is fused a platinum wire ¢’,
one end of the wire being in contact with the
mercury in the bulba. Theotherendisunited
to the conducting plate 2’. The plate A’ is
rigidly fixed to the base m. The slotted piece

k' is fixed to the plate 2’ by means of the
| binding serews [/, /.

When the serews ¢/, I
are slackened the slotted piece %’ can be
moved up or down and a scale of divisions is
marked off on the fixed plate #’. The mark
or arrow head is fixed in such a manuner that
its point is capable of being brought opposite
any of the divisions of the scales admitting
of adjustment for the entire length of the
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scale; the bore of the tube ¢ is of greater di- -

ameter than the bore of the tubee. One end

into the expansion chamber thatseparatesthe | of the platinum wire g is fused into the ex-
50 tube of larger bore from that of the smaller;
the mercury then enters the tube of smaller

|

pansion tube f at the point o and this end of
the wire extends tothe commencement of the
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makes a very sensitive thermostat and one

the egg drawer of the incubator and the tube

tube e, (but does not enter the said tube) ter-
minating at the exact point at which the tube
¢ ends and the expansion chamber f com-
mences. The other end of the wire g is fixed
to the plate /i, the latter in its turn being
fixed to the base m.

Iz is a slotted conducting piece fixed to i by
means of the binding screws!’,//,and is capa-
ble of adjustment for the entire length of the
scale. _

n, 1, N, are ¢lips or retaining pieces which
hold the thermostat to the base m.

It isobviousthatourimproved form of glass
tube may be employed for thermometers. In
this case we should prefer to make the tubes
e and ¢ of equal length and the diameter of
the bore of ¢ three times as great as the di-
ameter of theboreof e. Wedonot pretend to
bind ourselves to the exact size of the boreof
¢, other than it should be much greater than
the bore of e. It is also obvious that the
length and the diameter of the tubes ¢ and
e will vary 1n thermostats having diifferent
ranges of the Fahrenhelt scale.

The function of the chambers b and d and
the large tube ¢ is to make the mercury in
the small tube ¢ have a very rapid movement
under a very small change of temperature at
about its point of making the ecircuit. Hx-
periment has proved that this construction

particularly adapted for use in an incubator.
When used in an incubator the opening and

closing of the eircuit are utilized to effect the |
reg ulatlon of. the dampers through interme- |

diate mechanism which is not a 1‘)&11} of this
invention. The plates & £" are secured in

is moved as near to the hot water tank or
other source of radiant heat at the top of the

egg drawer as desirable. Theairin the egg
drawer is always hotter at the top and al-|
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though the thermostat 'clos:.es the circuit at a N

:{ecL temperature it may be made to close it
at a different mean temperature of the airin
the egg drawer by raising orlowering it in the
drawer.. -

What we claim is—

- 1. A mercurial thermostat, provided with a

mercury bulb at one end, an expansion cham-
ber at the other end, and a straight tube hav-
ing a bore of large size leading out of the
mercury bulb and a bore of small size lead-
inginto the expansion chamber, the said bulb,
tube and chamber being arranged substan-

substantially as set forth.

2. In mercurial thermostats the combina-
tion of the bulb «,an expansion chamber ), a
tube ¢ communicating with a tube e through
the expansion chamber ¢, the tube ¢ also end-

ing in the expansion chamber f, all substan--

tially as described and as illustrated in the
dmnmwﬂ annexed.

Tn a mercurial thermostat, the plates A,
h', ﬁmd to the base m, 1n combination with

| the slotted slides k, &/, binding serews {, ',
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tially horizontal and in line Wlth each other,
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the slotted slides /, & being adgusmble, all

substantially as deseribed and as illustrated
in the drawings annexed.

In tebtlmony whereof we have hel eunto af-

fixed our signatures in the presence of wit-

Nnesses.

HENRY STOPFORD TUNNARD.
ARTHUR MATTLAND KEAYS.

Witnessestothesignatureof . S. Tunnard:
W. CUDHURST,
FRugby, Banlk-Accountant.
A. AUSTEN,
Cashier Nat. Provl, Bank, Rugby.
Witnesses to the signatureof A. M. Keays:
WILLIAM B. CANDY,
W, H. LEWEES,

70.
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