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To all whom it mdy concern: SR
Be it known that I, James F. PLACE, a

citizen of the United States, and a resident

‘10

. ‘stances of any kin

‘15

20

25

.of Glenridge, in 'the county of Efsex and

State of New Jersey, have invented certain
new and useful Improvements in Insulated

~ Containers for Liquid'Air; &c., of which the

following is a specification. 3
This invention relates to vessels, bottles
or receptacles, either portable or stationary,

for preserving, carrying or storing liquid air

or other liquefied. gases, or liquids or sub-

which it is desirable to
insulate from heat or cold; and may be
‘considered as an improvement on my in-
ventions ‘shown in

" The object of the invention is to preserve
or. maintain the fixed temperature of the
substance sought to be preserved, by insulat-

.ing same from. the.temperature of its envi-
ronments, so that no heat will pass or aslittle
as.possible can pass either from or to the sub-
stance contained in or held by the vessel.

"I will now proceed to describe my inven--

- tion By help ‘of the accompanying drawings,

" in which -
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- nected to the ‘outer impervious inclosure in

40

.

Fi
vessel as at present constructed ‘with- some
E‘z}rts‘ of my invention adapted thereto.

ig. 2 is a vertical section of the inner bottle

. or container constructed in accordance with

my present invention, the outer protecting
case and reinforced insulation being omitted,
said figure showing a modification of Fig. 1,
or the inner bottle constructed and -con-

accordance with my. present improvements.
Fig. 3 is a detail in elevation of the inner
‘bottle of Fig. 1, showing the preferred con-
struction of holding together the heads. = Fig.
4 is a plan view on the line x = of Fig. 1,
looking down on the top of the head of the

- outer case or receptacle, and showing the

45

. 50

preferred manner of fixing to the head of
such outer case or receptacle the suspendi
cords, ropes or rods from which is suspende
the inner bottle.
the outer case or receptacle shown in Fig. 1,
on the line y y of Fig. 1, looking upward,
showing the preferred manner of fixing the

' stays, guy rods or lateral cords, which pre-

66

vent the lateral movement of the innér
bottle. These lateral cords or guy rods may
be so arranged in double sets as shown in

I ¢ U. S. Patents Nos.
".. 646,459 and 707,634. . ‘

re 1is a vertical section of an insulated |

18
‘4.

" as to-close the

Fig. 5 is a cross section of

Figs. 1 and 2 so as to support the ifmer bottle
from the side walls of the outer case, as wéll
as to prevént lateral movement of the samie.
Figs. 6 and 7 dre vertical sectional views,
showihg & modification in constriction of the
inner bottle, and different ways of suspend-
ing the same to the hesd of the outer case or
receptacle. Fig. 8 is & mere detail of the
suspending rod shown in Fig. 6. )
imiilar reference marks refer to similar
parts throughout the several drawings.
' In Figs. 1 and 2, the numeral 1 refers to
the outer cdse or outer receptacle, within
which is suspended the inner bottle, or insu-

lated container 2. At 2’'is shown the neck

of this'inner bottle. The outer case 1 is pref-
erably made of wood or indurated fiber, or
some other material of strength and yet of &
relatively low heat-conductivity. At 3.4nd
3" (Fig. 1) I show inwardly projecting ribs
to give strength against outside pressure to
the outer case 1. At-4 is shown the imper-
vious or air-tight sack, envelop or'inclosure
which is around the outer case 1. In Fig.l
this air-tight inclosure is shown soldered, ot
made fast to-the lining 5 of the inner bottle:

:2; this is in a¢écordance with my inventioh
covered by U. S. Patent 707,634, which is-
shown here for the purpose of comparison. .
2 the ‘inner bottle itself (2) ig

But in Fl%
soldered, brazed or fixed with an air-tight
joint to the sack inclosure 4. This joinf i§

-shown at 6 (see Fig. 2) where the neck of
mouth (2’) of the inner bottle is expanded
preferably into a flange 22, and which flange

.

‘ tl%htly connected with the sack-inclosure
he neck (2’) of the inner bottle itsel
(and not the lining thereof) is here connected

- with or fixed to the mouth of sgid sack. or in-

clogure 4, so as to leave the mouth or neck
(2") ‘of said bottle (2) open, in which is in-
serted from the outside the stopper 7; and so
outh of said sack or outer-
case covering 4, and thus the two together

-(the inner bottle 2 and the sack or impervious

covering 4) are made to form one complete
air-tight inclosure around said outer case 1.
Thus at 8 (see Fig. 2) is provided a vacuum
space, which vacuum is produced preferably
by attaching a vacuum pump to the outlet of
the chieck valve 9. This form of construc-
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tion of making the air-tight sheet metal in-

closure (4) around the outer case and the in-
ner bottle (2) itself, one and the same com-
plete inclosure (see Fig. 2), is an improve-
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ment on the construction shown in my U. 8.’
Patent 707,634, wherein the-outer-case in-
closure is combined with the lining of the in-
ner bottle to form the one complete air-tight
inclosure. '

The inner bottle 2 when made substan-
tially in accordance with my present inven-
tion or the construction shown in Fig. 2, is
covered preferably by the paper inclosure 10
and the hair felt packing 11; but this paper
covering and this hair-felt packing are not
essential, the vacuum 8 being depended on
entirely to insulate the bottle or suspended
vessel 2 against the outside temperatures.
The bottle may be made in two parts of any
suitable material such as copper, brass or
German silver, and screwed together as at
the joint 12, and reinforced by soldering or

“brazing so as to make it perfectly air-tight.

When made substantially in accordance with
my present invention, the heads (top and
bottom) of . the outer-case (1) are made of
wood or some other similar material in sev-
eral thin disks glued or otherwise closely held
together, the grains crossed, as shown at 13 ,
13" and 13" or 14, 15, 16, 17 and 18 (see Figs.
1and 2). At19in Fi§s. 1, 2 and 4 I show
supporting cords, cables, strands, rods or
wires which are preferably passed through

the head 13 and 13’ of the outer case, and

fixed to the top of this inner bottle as shown
in Figs. 1, 2 and 4, and by which the inner
bottle (2) is suspended within the vacuum
space 8. These suspending cords may be in
form of rods, as shown at 19* in Figs. 6 and
8, or of catgut or strong twisted fiber, such as
silk, linen or hemp, as shown at 19 in Figs. 1,
2 and 4. At 19¢ (Fig. 7) a modification is
shown in which the suspending rod is made of
wood, the upper end being held in the hesd
13 by the wedge 20. The heads (top and’
bottom) of the inner bottle, when con-
structed as shown in Fig. 1, are made prefer-
ably of wood or fiber disks, as shown at 21
and 22; and the suspending
fastened to hooks 23 and 237, or may be at-
tached to wood pins, as shown in Fig. 6; or
the rods may have headsas shown in Fig. 7.

When the inner bottle 2 is constructed
substantially in accordance with my present

- Invention, as shown in Fig. 2, the suspending

- the outside of the bottle by t
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be attached to
eeyes26. Any
other suitable manner of attaching these sus-
pending ropes, wires or rods to the top head
of the outer case 1 and the inner bottle 2,
will answer; the preferred construction is to
have the supports fixed to the outer case
head 13, uncferneath the sack inclosure 4 as
shown in Figs. 1 and 2, and to the inner bot-
tle outside tﬁe lining 5inFig. 1;. or outside the
shell of the inner bottle as in Fig. 2—being
within or passing through the vacuum space8.

At 27 in Figs. 1 and 2 I show an annular
projection, extending downwardly outside

supports, cords or rods, maifl

cords. may be

883,479

from the bottom of the inner bottle, and fo

this is attached the guy ropes or rods 28,
which pass through the walls of the outer
case 1 as shown in i% 5, and are drawn taut
s0 as to prevent any lateral movement of the
inner bottle. These' lateral guys, rods or
wires may be of any saitable material, but
are perferably of cat-gut, silk, linen, hemp or
some other material of relatively low heat-
conductivity; and the suspending -cords or
rods 19 are preferably of similar material of
relatively low heat-conductivity, so that in
each cage it will be more difficult for heat to
pass in to or out from the contents of the
outer bottle 2. C

70
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80

At 29 (Figs. 1 and 2) I have guys similar -

to 28 and of similar materials but which are
fixed to the walls of the outer case at a point
higher up as shown at 29/, so that they serve

also to support the inner bottle 2 in position.
within the vacuum space 8 in the outer case

1. All of these guys, ropes or rods are lo-
cated preferably all within the vacuum space

85

surrounded by or inclosed in the inclosure 4. .-

_I'am aware that inTnsulated receptacles of
this class, cords of fiber and lateral stays have
been used; but I make use of such in a new
and novel manner so as to relieve the strain
on the neck of the insulated container, and to
virtually take and sustain fully the weight of
the substance being insula,teci, In order to
prevent heat from passing through said neck,
either in or out, and to properly insulate the
contents of the container it is essential that
the sectional area of the tube of the neck

should be very small; and the smaller it is the
less weight it will carry. If the neck is made,

of sufficient thickness of shell to sustain alone
the weight of the substance being insulated,
the insulation will be imperfect and unsatis-
factory. .

When the inner bottle is made with a lin-
ing as shown in Fig. 1, I prefer that the heads
21 and 22 (top and bottom) should be held
together by an endless cord or wire as shown
at 30 in F{ . 3, which is drawn taut, ve
sitnilar to the well known manner in whic
the heads of a drum are held to the cylinder
thereof. In this way metal screws or ma-
terials which conduct heat are avoided. -

The outer case 1 is preferably inclosed by

hair-felt packings 31 (see Fig. 1) and the out-
& cover 33;

side protecting case 32, havi

the inner botltli being proviggégwith a paper
or glass siphon tube 34, gage 35, safety valve
36 and discharge cock 37, when such bottle
is used for holding or preserving liquid air or
other liquid gases connecting with the dis-
charge pipe 38. At 39 (Fig. 1) I have a re-
movable discharge tube, of suitable non-con-
ducting material, which incloses the mouth

side of the case 32, so that any vapor that
escapes from the inner li%uid-holdmg' bottle
2, passes down through the insulating pack-
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~of the safety valve 36, and delivers to the in-
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ings 31, and out through the hole 40 in the
bottom of the case 31—thus serving to in-
sulate the case 1 from heat and keep it cool.

Having thus described my invention what
I claim as new and original and desire to

_secure by Letters Patent, is:—

1. A vessel for holding and preserving
liquid air or other liquid gases, comprising in
operative combination, an outer rigid case of
wood or other material of relatively low
thermal conductivity, inclosing a vacuum
space; an impervious air-tight sheet metal
envelop around said outer case; and an inner
bottle made of impervious sheet metal sus-
pended from said outer case within said
vacuum space by non-conducting cords of
silk or other fibrous material, said bottle
having a long neck which is soldered or
brazed to said air-tight envelop around said
outer case—said envelop and said neck and
bottle forming one complete air-tight in--
closure, which incloses said outer case and
the vacuum space therein.

2. A container for holding liquid air or
other substances and insulating the same
against the normal heat of its environments,
comprising in operative combination an
outer rigid case having or surrounding there-

- in a vacuum space; an impervious sheet,

30
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metal envelop around and completely inclos-

‘ing said outer case; and an inner insulating

vessel within the vacuum space in said outer
case, having a long tubular neck soldered or

“brazed air-tight to said imgervious inclo-

sure—said inner vessel being hung from said
outer case by a plurality of pendent sup-
ports of fiber or other materini) of low ther-,
conductivity inside of said impervious
inclosure. ‘
- 3. A container for holding liquid air, or
other substances and insulating the same

against the normal heat of its environments, |

comprismg in operative combination® an
outer rigid case of wood or other material of
relatively low thermal conductivity, having

a

or surrounding therein a vacuum space; an
impervious sheet metal envelop around or in-
closing said outer case; an inner insulating

. vessel within the vacuum space in said outer

case, having a tubular neck connected or
joined air-tight to said imperviousenvelop,—
said inner vessel being hung from said outer
case by a plurality of pendent supports of
fiber or other material of low thermal con-
ductivity, and forming with said tubular
neck and said sheet-metal envelop one com-
plete air-tight inclosure around sald outer
case and the vacuum space therein; and guys
or lateral stays of low thermal conductivity
fixed radially to said inner insulating vessel
and to the walls of said outer rigid case.

4. A container for holding liquid air or
other substances, and insulating the same
against circumambient temperatures, com-

rising in operative combination an outer
rigid case of wood or other material of rela-
tively low thermal conductivity, having or
surrounding therein a vacuum space; an
impervious envelop around or inclosing said
outer case; an inner insulating vessel within
the vacuum sEace in said outer case, having
a tubular nec
to said impervious envelop—said inner ves-
sel bein, hung from said outer case by a plu-
rality of pendent supports of fiber or other
material of relatively low thermal conduc-

tivity, and forming with said tubular neck .
and said impervious envelop one complete’

air-tight inclosure around said outer csise and
the vacuum space  therein; and guys or
lateral stays o? low thermal conductivity
fixed radially to said inner insulating vessel
and to the walls of said outer rigid case.
Signed at New York in the county of New
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connected or joined air-tight .
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York and State of New York this 13th day 85

of June A. D. 1904.
. g . JAMES F PLACE.
‘Witnesses:
M. L. CORNWELL,
A. Corny. '



