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To ail whom e may cém:emg:_ L
Be it known that I, Epwarp-C. HARGRAVE,

‘acitizen of the United States, residing at Bay

City, in the county of Bay and State of Michi-

gan, have invented pew and useful Improve-

ments in Liquefied-Air-Conveying Conduits,

of whieh the following is a specification.

This invention relates to the art of utiliz-

~ ing liquefied air or gas for cooling or refrig-

i0

15

erating apartments, chambers, refrigerators, .

rooms, or other spaces where a low tempera-
ture is desired for preserving perishable ar-
ticles orfor refrigerating purposes in general.
- The invention.consists of the proeess and

apparatus hereinafter described, and sot forth

- in the claims.

30

- scribe the 'same in. detail, reference being
~~ made fo the accompanyingdrawing, whersin
43

In the drawing, the figure represents in sec-
tional elevation the atructural emmbodiment of
my invention waich seems.at this tims to be
the praferable one. o

- In order to enable those skilled in the art
to make and usemy invention, I will now de-

the nnmeral 1 indicates a reservoir or tank
containing liquefied.air or gas obtained, as is
known, by reducing air or gas to a liquid

state through the medinm of high pressure

- and reduction of temperature. The reservois

30

or tank connects by a pipe 2 with a liquid-

forcing steam -pump 3 or any other pumr

- which will serve t0. force the liquefied air

through the piping, hereinafter explained, if

45

the liquid requires to be elevated. The pip-
ing for conveying the liquefied air from the

- pump to 2 more or-less distant point or from

one apariment or room of a building 6o an-
other apartment or room is represented as

- first rising vertically, as at 4, from the pump-

40
. the building to the place or point where the |

cylinder, and thence extending horizontally,
as at o, through the apartments.or rooms of

- liguefied gir is to be utilized for refrigerating

or other purposes.

compossed of ordinary metal tubes, and it is

ronaueting casing 6, preferably so applied

‘relatively to the exterior of the piping as to

. cregte or provide a surrounding space be- |
50 % ad 24 J
. piping for a purpose which will hereinafter .

tween 1tg innor aide and the exierior of the

The piping.4 5 may be

appear. - The casing is preferably composed

of felt or rock-wool; but it may be made of

or aubstance. .This easing excludes the ont-

 side or surrounding atmoaphere from contact

| any other suitable non-conducting material -

o
ot

with the piping through which the.liquefied

| alr passes or is forced to the point where .t
i8 {0 be used or utilized for refrigerating or
‘other purposes. = Ag the liguefied air or ZAS
flows through the piping portions thereof will

Sc

evaporate, and this evaporating liquefied air

~escapes through safety-valves, as at 7, 8, and
9. The escape of the evaporating liquefied
airpassing or forced through thepipingavoids
bursting of the latter, while the non-conduet-
| ing casing excludes the heated atmosphere
from the surface of the piping, reduces ths
temperature of the latter, and maintains the
liquefied air in the piping in g liquid state,
-except as to the portions which" naturally
| evaporate. The evaporated liquefied gas in

the form of a vapor is preferably conducted by

70

short tubes 10 from the safety-valves into the

8pace between the inner side of the non-con-
dueting casing and the exterior of the piping -
for the purpose of cooling the latterand aiding

LEY

in maintaining the liqueried gas flowing or

passing throngh such piping in a liquefied
80
ever, as confining myself to conducting the

state. I do not wish to be understood, how-

evaporated liquefied gas from the safety-
valves o a space between the non-conduncting

casing and the exterior of the piping; nor do

I confine myself to so arranging the non-con- 83
ducting casing relatively to the surface of the :

piping that there is a surrounding space be- *

‘tween thesame. The non-conducting casing
‘may be placed in direct contact with the pip-
| ing; and the evaporatingliquefied airmay pass

90

away after escaping from the safety-valvesor - _

be utilized for cooling purposes.

By the construction deseribed it will be =

observed that the evaporating air or gas in
the pipe 4 5 i3 allowed to escape therefrom

in sufficient quantities and is utilized to main-

tain.the remaining air or gas therein in &

pressure within said pipe. =~ -
"The pump for forcing the liquefied air or
gas through the conduit to the place or point

liquefied state, and thereby prevent undue - -

I(.'m_

desired may be dispensed with:if the lique-
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i. T'ae process of cond ueting hqueﬁed air

or gas from one pumi to ezz{}thei which con-
sigs in piping the same, &lgmmmﬂ' & poriion
Liar {}f :u wmmam in fﬂam‘,i‘iws @ufﬁmmm

,
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2. The process of cfmniuctuw llquened air

or gas from 6ne point to. &,qotheh which con-

sists in piping the same, allowing a portion
thergof o evaporaie, and conveying the
| mmpm ated portion thr cugh an annular space

arouand the main body. of the air or gag in

guantities sufiicient to maintain said bodyin
» Hguefied state and thereby prevent undue

preasure therefrom.
vided swith wmeans for permitting the escape
of e PO fing alv or gas from the interior

e thereof, insuilic
“air or gas lguid in gaid econduif and thereby

DrEveniing nndne strain thereofl.

L N waii; t for liguefied alr or gas com-
s"‘ ﬂ i’l iy I 0T~ {3@71{1 fl{_,l_n‘ ng SUY E‘Gliﬂd*
i blf‘i ) & t?l’ﬁ ”’ﬂf‘zm-tcslﬁ}? J3E aliltt]ﬂﬁ'
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fisd-nic reservelr or tank is placed I an ale- |
air or gas liquid in Sald piping

3. A conduit for hq_ve(‘wd air or gas, pro- .

ignt guantity to maintain the

pipmc' in sufficient guantity to meintain the
and th@r@by
prwunt undue sirain thereof,

5. A condnit for liquefied air or gas com-
paISH‘;g plpm _a non-conduching surrouid-
ing casing Llwmf{,-r, and sdfety-vaiv&s con-

(,ted with the piping ab different points for

-.-y(‘u“‘llthﬂﬂ“ tho escape of the avaporating air

or gas from said piping in suffelent quantity
to maintain the air or gag liquid in said
piping anpd hwmb} prm ent undue atrain

1 thereof

6. The cﬂmblﬂdtli)ﬂ Wlth plpmg for CoL -
veying liquefied air or gas. fromi.one place to
another, of a casing 1‘61&;1&1?&"1? srranged to
the external surface of the pipmw t0 pmwde

& continnous intervening space, regulating-

valves connected with the plpmg at different
points for permitting the egcape of the evapo-
rating air or gas fmvm the interior of the pip-
ing to. the mtewenmg space in sufficient
qnantity to mainfain the air or gas liguid in
said piping ana Bherehy pmvent uudm ﬁtmm
thereot.
1In testimony whereof I hmre hereunto: .:.ae.i;
my hd,nd_ in presence of two Embsc ibing wit-

NeS9es.
ED WARD C. HARG RAV %_}‘. |
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