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(No model.)

Do all whom it may concern:

Be it Lknown that I, Joserm ErLLicoTT
HoLMmESs, a citizen of the United States, resid-
ing at Washington, in the District of Colum-
bia, have invented certain new and useful Im-
provements in Thermometric Governors; and
I do hereby declare the following to be a full,
clear, and exact descripbion of the invention,
such as will enable others skilled in the art to
which it appertains to make and use the same.

My invention relates to improvements in
what I term *thermometric governors,’”’ or
instruments employed to control and regulate
the flow or discharge of liquefied or highly-
compressed gases or ~other fluids f01 refrigera-
tion or othe1 purposes.

The object of my invention is to secure an
automatic action in an instrument, when ad-
justed to any desired or fixed degree of tem-
perature to be maintained in safes, vaults, or
rooms within which suchinstrument is placed,
to be acted upon by the surrounding tempera-
ture. 'This object is attained by the mechan-
ism illustrated in theaccompanying drawings,
in which similar figures of reference indicate
corresponding pwrtb

Figure 1 in the drawings 1cpxesents a sec-
tlonftl elevation of my 1mpxoved instrawment,
showing its construction and general arrange-

) ment, in which 1 is a vessel made of thin metal

of good heat-conducting quality, which is
closed at both ends, and to be filled with a
liguid of high expansive qualities under the
influence cf heat. It can be made either
spiral or annular in form, so as to render itas
sensitive as possible to the variations of tem-
perature, and can be employed singly or in
manifold form, accordln'r to the space to be
acted upon.

Fig. 2 is a detailed 111ustrab10n of the dia-
phmgm and strainer.

2 is a branch attached to thesideof the ves-
sel 1, and forms a supportand communicafion
between the vessel and the working parts of
the instrument. 3 indicates the communica-
tion.

4 is the main barrel or piston- chambel con-
nected ab its lower end to the branch 2 by a
serew-joint, 5, and packing 6. It is enlarged

5> at its upper end and closed by a chamber, 7,
and seeured by a serew-joint, 8. In this joint
is placed a diaphragm, 9, which divides off "

~and wedge-ring 16,

this chamber 7 from that in the upper end of
the piston-chamber 4. On the top of this dia-
phragm is placed a hemispherical or cone-
shaped strainer, 10, (which is shown in Fig. 2
enlarged,) composed of thin metal or fine wire-
cloth struek up into shape, (in formsprepared
for the purpose,) and secured in position in
the serew-joint 8 by the flanges 11. The per-
forations or meshes in this strainer must be
of the finest character possible to effectually
prevent the passage of any foreign substance
that may be containedinthe gas, and yet of suf-
ficient area to allow of the free passage of the
gas under all conditions.

12 is a tabular elastic piston adjusted in the
interior of the piston-barrel 4 and slightly less
in diameter, said elastie piston being composed
of rubber or other elastic gums, in the walls of
which are -incorporated and embedded small
wire or cord closely coiled and extending from
end to end to prevent the lateral expansion of
the tube, but offering no resistance to its elon-
gation or expansion lengthwise. It issecured
at one end in a conical seat, 13, formed in the
lower end of the piston-chamber 4, by a hollow
conical plug, 14, allowing the interior to be
filled with the expansible liquid in conneetion
with the annular cylinder 1. The other end
is ‘hermetically sealed by a conieal pluag, 15,
which is free to move in
the valve-chamber 4. Attached to the plug
15 isavalve-rod,17,extendingupwardthrough

aclosely-fitting orifice in the diaphragm 9 and,

the strainer 10, and into the receiving-cham-
ber 7 a sufficient distance that by its down
ward movement it cannot pass oub of the
strainer and diaphragm. Iu this piston-rod
is formed a groove corresponding in length

with the travel of the rod, and graduated in

its sectional area from a mere point at its up-
per end to any desired area at the other.
Through this graduated groove the gas, under
pressure, is allowed to escape and expand,
thereby produeing refrigeration, the quantity
escaping being controlled by the position of
the ,graduated groove in relationto the dia-
phragm, which is dependent upon the elon-
gated expansion and contraction of the tubu-
lar piston 12, caused by the difference in vol-
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19 is an inlet- pme communicating with a
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reservoir of compressed gas, and 20 the dis-
charge-pipe, forming a connection with pipes
coﬂed or otherwise zumnded in a leﬁwerat-
ing-chamber.

21 is a piston for regulating the position of
the graduated groove 18 in relation to the dia-
phragm 9 after the instrument shall have been
filled and connected with the gas-reservoir and
refrigerating-chamber. Themovementofthis
piston upward or downward by turning it in
the threaded packing-nut 22 produces a cor-
responding movement in the column of liquid
contained in the tubular piston 12, and with
it the piston-rod 17 and graduated groove 18.
After the desired temperature shall have been
secured, 1t will be automaticaily maintained
at said point in the refrigerating-chamber by
the instrument acted on by the surrounding
atmosphere.

23 is a stop-cock, which is closed after the
instrument is adjusted to prevent leakage.

25 is an air-cock, which is also (losed after
the instrument h"\S been filled.

To prepare or adjust the instrument for
practical use, after being filled it is placed in
water reduced to the temperature it is pro-
posed to maintain in the safe or room to be
cooled, by adding snow-ice, or ice and salf,
until, by a correct. thermometer, the said in-
strument and expansible liquid contained
therein is of a proper temperature, when by
the regulating-piston 21 the valve-stem is
lowered in its seat to the point of the gradu-
ated groove, all air having been expelled
from the instrument. It isthus prepared for
its connection between the holder of liquefied
or compressed gas and the expansion-eoil in
the safe, vault, or room to be refrigerated.

I am aware that instruments have been pat-
ented designed for the general purposes above
described and foran automatic control of the
discharging-valve, which is fully described in
a patent granted to me December 8,1885, No.
332,150, none of which do I broadly claim;
but

357,829

‘What I do claim as new and of my invention,
and which T desire to secure by Letters Pat-
ent, is—-

1. Tn a thermometric governor, a vessel or
eylinder made either in a spiral orin annular
form, (to containan expansibleliquid,)in com-
bination with the branch 2, the tubular elastie
piston 12, having incorporated in its walls
and embedded thereinwire or fine cord wound
spirally from cnd to end to effectually prevent
lateral expansion, but offering no resistance
to elongation when acted upon by the pressure
of liquids in the interior, the conical seat 13
in the valve-chamber 4, and bollow conical
plug 14, by which one end of the tubular pis-
ton is secured, the coniecal plug 15, and wedge-
ring 16, by which the other end of the piston
is sealed, having free communication between
the interior of the piston and annularspace in
the cylinder or vessel 1, substantially for the
purposes set forth.

2. The combination, in a thermometricgov-
ernor, of an elastic tubular piston, 12, with the
valve-rod 17, removable diaphragm 9, and
strainer 10, composed of thin finely-perforated
metal or ﬁne wire-cloth, suquntmlly for the
purposes deseribed.

3. In a thermometric governor, the combi-
nation of the tubular elastic piston 12 with
the regulating-piston 21, stop-valve 23, and
air-escape cock 25, substantially for the pur-
poses deseribed.

4. In a thermometric governor, the combi-
nation of the cylinder 1, branch 2, tubular
elastic piston 12, diaphragm 9, strainer 10,
adjusting-piston 21, stop-valve 23, and air-es-
cape cock 25, substantially as arranged, and
for the purposes set forth and described.

In testimony whereof Taffix my signaturein
presence of two witnesses.

JOSEPH ELLICOTT HOLMES.

Witnesses:
Hiram C. COVERT,
Dovuacras J. HYER.
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