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- Be it known thatl, BRUCE BORLAND a utl-

zen of the United Sbates and a lesldenb of
Cambridge, in the county of Middlesex and
State of Massachusetts, have invented a new

and Improved Means for Compressing or Liq-
uefying Gases, of which the followmn* is a full

- clear, and exact description.

. . | I 0 .

The purpose of the invention is to plowde'_
‘means for compressing or hquefymn* gases—
- such, for instance, as ammonia and carbon

) lede—fOl the purpose of obtaining sueh

~and to so construet the apparatus for the par-

20

gases in their liquid form for any desired use,

pose that it will be" Simple easily controlled,
and sucecessfully used in large bodies of wa-—
ter—as, for example, the ocean.

The invention consists in the novel con-

struction and combination of the several
| rods extend beyond the lower end of the com-

| pressing -cvlinder and carry weights 20-at
their lower extremities, the wewhts being suf-
ficient to carry the a,ppara.tus down: throuu'h
the water to the desired depth.. Ropes 21 are
attached to the eyes forming portlons of the

parts, as will be hereinafter fully set forth

and pointed out in the claims.

Reference is to be had to the accampauymg
dmwmg, fo,rm_mﬂ'a part of this specification,
in which is represented: a vertical section
through the apparatus, the apparatus bemn'

| lmmersed in a body of water.

The apparatus consists of an upper gas-re-

- ceiver A and alower compressin ﬁ*-eylmder B.

30
- tutes, preferabl» an integral portmn of the

The cﬂmpresssmfr-eyhndm B 1s open at its

bottom, and the gas-receiver A, which consti-

- eompr ess_mn'-cha,mber at the top, is of circular
formation, so as to better resist pressure from

35

- and the central lower portion of the gas-re-

4_0

the outside and the inside. A channel 10 es-
tablishes communication between the upper
central portion of the compressing-cylinder B

ceiver A, and this ehannel or source of COMNl-

mumcatlon isnormallyclosed by aninwardly-

opening valve 11—a check-valve,forexample,

or a valve of any description. | ,,
A chamber 12 is formed between the inner | n
cold forliquefying such gases as may belique-

and the outer walls of the oas-receiver, and

this chamber extends neally the entue ¢ir-

cumference of the receiver, terminating near
the bottom thereof at oppomte sides. A fa ucet
13, located at the outside of the gas-receiver
A, is placed in.communication with the inte-
rior of the main chamber of the gas-receiver,

and the compressed gas is permltted to es-
cape, when desired, throuwh the faucet 13,

which 1is constructed to th:ztt end. A second

|

from the water.

channel 14 is loaated ab the uppel pm tion of

I-the gas-receiver and establishes communica-
tion between the i inner or main chamber and o
thecircumferential chamber12,and thischan-
‘nel 14 is provided at its upper end with a -
‘valve 15, made of spring metal, fitting gas-
tight and normally clesed, Whlch valve opens
. j-_oubwald so that a portion of the gas that has
‘been complessed in the receiver A will pass
Aneye .

into the circumferential chamber12.
16 or the equivalent thereof is f01med at the

"-’tOp portion of the gas-receiver A, and a link
1718 connected mbh this eye, Whl(,h link in
“its turn is connected with a rope or & Gha’m

of any desired length. . .
At opposite s1des of the compmssmu' ey]m-

der B upwardly-turned hooks 18 ave formed, -
70

and these hooks receive eyes which are formed
upon downwardly-extending rods 19. These
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rods 19, and these ropes extend upward and -

are adapted to be ma.mpulated at a point
3o

above the surface of the body of water. ~As

-the apparatus is lowered the gasin the cyl-
inder B is gradually com pressed by the water.
‘rising in- the said ecylinder, and the com-
pressed gas is Lhereupon foreced into the re-

ceiver A where it is retained until it is with-
drawn a,ftel the apparatus -has been raised
‘The weights 20 may be dis-
connected from the hooks 18 when all of the

‘gas in the eylinder B has been forced into the

receiver A by merely pulling upward upon

the ropes 21, to which the hooks 19 are se-

cured. These ropes 21 can be mampulated

.....

 Inorderto obtainthe requlsﬂ;e Pressure and

fied by this device, it is necessary to lower
the apparatus to a suitable depth in the body
of water, and to this end my apparatus is con-
,stluoted and the bulk of the weights calecu-
lated. The chamber12 between the two walls
of the gas-receiver A permlts the gas to ex-

nel 14, and the gas in said chambel tends con-—"_ |
mdemb 1y to cool the bulk of gas in the re-
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celver A, thereby materiall y aidinﬂ' toliquefy

16, A rehef valve 12*1sprovided fer the cham-

ber 12.
The cooling effect referred to is brought
about as follows: The valve 15, being some-

- what difficult to lift, will not allow the gas to
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was before.
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flow from the receiver A into the receiver 12
until a considerable pressure is obtained in
the receiver A. By the time the apparatus

hasdescended asufficient depthintothe ocean
"to compress the gas in the receiver A to a de-

oree sufficient to move the valve 15 the appa-
ratus will be considerably cocled by the sur-

rounding water, the temperature of which is

low at ﬂrreab depths The apparatus having
descended a sutficientdepth tomove the valve
the gas passes from the receiver A through

‘the channel 14 into the receiver 12, and in

doing so expands slightly. The effect of this

1s to lower the temperature in the inner re-
celver A and to raise the temperature in the |
outer receiver12,

Thisreceiver being almost
inimmediate contact with the water, however,

1srapidly cooled thereby, sothat the heat pro-
duced by the compression of the gas in the

receiver 12 is rapidly conveyed away by the
water. 'T'he effect upon the gas in the inner
receiver is clearly a cooling eﬁ'eet for the rea-
son that the gas having been compressed, and
therebyheated, and this heat having been ab-

stracted by the surrounding water, (aided by
the conductivity of the metal,) when allowed

to expand slightly is rendered cooler than it
The gas in the receiver A is
cooled to the same extent that the gas in the

‘recelver 12is heated; butas theheatisalmost

immediately absorbed by the water from the
gas in the receiver 12 the ultimate effect upon
the inner receiver A is a cooling effect. A
little heat might be imparted from the outer
receliver to the inner receiver as the inner re-
celver is cooled and the outer receiver is

heated; but if any part of the heat imparted
to the outer receiver is absorbed by the water

in immediate econtact with said receiver it is
clear that all of the heat cannot return to the
gas in the receiver A.

1 contemplate so building the apparatus

that it will float when the lower or COMmPress-
ing chamber is full of liquid and the weights

‘employed to sink the apparatus are entirely

or partially removed from engagement there-
with, whereupon the apparatus will float to
the surface or may be readily assisted in ris-
ing, the automatic action occurringonly when
all of the weights are released, which may

- be accomplished automatically, as stated,

through the action of the apparatus when all

- the gas has been forced from the compressing-

6o

cylinder or by manipulating the ropes or
chains 21, connected with said weights.

It will be observed that when the means
described are employed the lower portion of

the apparatus need not be built extra strong, |

698,362

as at all times the pressure on the inside and
outside is practically the same; but the up-

per portion of the apparatus, where the com-
pressed gas 18 stored, should be very.strong
1n order to withstand the pressure when the

apparatus 18 brought to the surface of the
liquid in which it has been immersed.
Having thus described my invention, I

claim as new and desire to secure by Lettels |

1. Means for compressing and liquefying
gas, which consists in a compressing-cylinder
open at its bottom, a gas-receiver carried by
the upper portion of the cylinder, a commu-
nication between the gas-receiver and cylin-
der, which communication is normallv closed
by a valve opening inwardly in the receiver,
the said receiver being provided with a cir-
cumierential chamber between its inner and
outer walls in communication with the main
chamber, and means for drawing off the com-
pressed gas from the receiver, as set forth.

2. Means for compressing and liquefying

‘gas, which consists in a compressing-cylinder

open at its bottom, a gas-receiver carried by
the upper portion of the cylinder, a commu-
nication between the gas—reeeiver and cylin-
der, which communication is normally closed
by a valve opening inwardly in the receiver,
the said receiver being provided with a cir-
cumferential eha,mber between its inner and

outer walls in communication with the main

chamber, means for drawing off the com-
pressed air from the receiver, projections
from the cylinder, weights suspended from
the said projections, and means for manually
disconnecting the weights from the cylinder,
the sald weights bemo adapted also to auto-
matically dlseenneet th emselves from the cyl-
inder when the air in the cylinder has been
compressed in the receiver, as set forth.

3. A deep-sea apparatus for the liguefac-
tion of gases, comprising an open receptacle
and two closed receptacles, said open recep-
tacle communicating with one of said closed
receptacles by means of a valve, and said
closed receptacles eommumcatmﬂ' with each
other by means of another V&lVB, and means
for sinking said receptacles into the deep sea
and raising the same therefrom.

4. A deep-sea apparatus for the liquefac-
tion of gases, comprising an open receptacle
and a receptacle closed by a valve, said re-
ceptacles communicating with each other,
detachable weights for sinking said recepta-
cles into the sea, and means for disengaging
said detachable weights at will.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

BRUCHE BORLAND.

Witnesses:
R. E. GILCHRIST,
CHAUNCEY B. BORLAND.
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