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To all whom it may CORCETTL: |
Be it known that I, CARL HUBER, a citizen

. ef Germeny,remdmw a,t 38 Belerthelmer Allee,

Carlsruhe, Baden, in the Empire of Germany

have invented .a certain new and useful In- |
(for |

ternal - Pressure.- Resistance Cylinder,
which appheetwn has been made for a patent

in Great Britain, dated January 22, 1900, No..

1O

1,372; in Germany, dated April 23 1900 in

'I‘ranee dated May 4, 1900; in Austrla dated

~April 30 1900; in Hungary, dated Aprﬂ 30,

1900; in SWItZﬁI‘l&Bd dated April 30, 1900; in

_.Im]y, dated May 5, 1900 and in Rueela dated

April 25, 1900,) of thh the follewmg is -
speclﬁcatmn

This invention reletes te eertam new and

“usefyl improvements in molds in which are

placed objects adapted to be forced to the

- shape of the mold by internal pressure, al-

20

though tubular structures, cylinders, and.

large guns, which are sub;]eeted to -high in-

~ance with my invention.

ternal pressure, can be constructed in accord-

custom to build up such structures of a cen-
tral cylinder or tube the strength of which of

itself was insafficient to bear the high inter-

nal pressures to whigch it was to be subjected,
such central eylinder or tube being strength-

- ened by shrinking on it one or more rings or

3©

inward or, so to speak,

cylinders, which were thue made to exert an
‘minus” pressure

~upon the outer surface of the central cylin-

35

der.

This pressureis of course exercised not
only when the structure is in operation, but

also when it is at rest—that is, when there is |
‘no pressure in the central cylinder.

~ this arrangement wien the central cylinder

40

is sub;]ect to internal pressure this is first
counteracted by the said minus pressure to.

which the cylinderis subjected externally by |

the shrunk rings, and if the internal pressure

- 1s only raised so as to become. equal to such
-~ minus pressure it will be seen that the cyl-
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'

inder will noi be subjected to strain in either |
direction.. If the internal pressure is in-
creased beyond -this point, the cylinder will
then be subjected to a corresponding outward
or positive strain.. By the above means it

will be seen that the central cylmder will be

made eepeble of Wlt,hstandmg a greater in-

It has been the |.

With |

| own thlekness and thet of the shrunk rings
combined; but it will also be seen that thele';
is a limit to. the degree to which the cylinder
‘ean be qtreugthened by this means against -
internal pressure, because as. the eh rank

rings exercise the said minus strain upon the

55

| central cylinder also when this-is not subject -
to any internal- preesure it will ‘be evident-
‘that such minus strain must not exceed the
crushing strain which the central resistance--

60

(‘Ylmder ean ea,fely bear mbheut detument-‘_ ~

‘when it is not eub]eet to internal pressure.
The present invention has for its object to

internal pressure than was p0==31ble heretofore
by a method of construction whereby the cen-

‘tral eylinder is not necessarily sub;eel:ed to-
any minus pressure from the external rings
‘when it is not subjected to internal pressure,

such minus or inward pressure, being only ex-

erted when the cylmder is subjected tointer-

nal preesure, the arrangement bemg such
that the minus pressure i8 made to increase

ternal pressure, so that this may thus be
‘raiged to a very high den'lee Wlthout, 1n]11rv

-.to the central (,ylmder

" The essentlel feebure of the invention for
eft'ectmg the above purpose ‘consists in caus-

_;1ng the fluid-pressure that is at any time act-
ing in the central eylinder to 'be simultane-

ously transmitted through a suitable chan-

‘nel orchannels tothe interior of hollowspaces
or ehannele fermed between theouter surface -

'65 .
ena,ble such pressure cylinders. or tubes to -
eﬁeetuelly withstand mueh higher degrees of .

70
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in- more or less exact proportion to such in-

of the eylinder and the inner: surfa,ee of the -

surronnding strengthening ung or rings, so
‘that the pressure. exercleed in ‘such channels
in being exercleed in an inward or minus di-

90

rection against .the outer'surface of the cyl-
inder wﬂl more or less counteract or neutral-

ize the outward or plus stram to Whmh 1t Ie |

being eub,]eeted

A praemcel mode of carrymn* out the S&ld.
mvenbmn is to construct a Btreng tubular

95

metal reeeptaele ‘which''is ﬁtted into corre-

formed'in the outer surface of the central cyl-
indéf or the mner eurfaee of " the outer
etrengthemug-rm

‘spondingly - shaped Tecesses. or channels. |
T00

such tubular receptacle

ternal pressure than if it were made of asin- | being made to eommumoabe at one-or more - '
gle-thickness of metal equal to that of its pmnte by.meene ofachennel paeemg ﬁhreugh.
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the sides of the central cyliﬁder with the in-

-terior of the latter, so that on this being sub-

jected to high fluid-pressure this will be trans-

mitted through the said radial channel to the
‘interior of the tubular structure. By this
‘means the walls of the tubular structure,

“which are more or less elastie, are expanded

10

by the internal pressure, so as to press on the

one hand against the outer surface of the cen-

tral eylinder and on the other hand against

- the internal surface of the strengthening ring

or rings, thereby subjecting the central cyl-

‘inder to an inward or minus strain which will

be more or less exactly proportional to the

“outward or plus strain to which it is at the

time subjeceted internally by the pressure-

| fuid. '

20.

- On the aceompanying drawings are shown
by way of example several econstructions for
carrying out the above-deseribed invention.

Figure 1 shows a part-vertical section of a

~chamber in which liquid 1s subjected to very

high pressure for various purposes and a se-

~ riesof tubular bodies and strengthening-rings

30

surrounding the same. Fig. 2 shows a part-

vertical section of a modified form in which-

but one tubular body is employed for the pres-
sure-chamber. TFig. 3 shows a perspective
view of a tubular structure suitable for carry-
ing out the invention. Fig. 4 shows a plan

of the filling-pieces emploved in connection

with the construction at Fig. 3; and Fig. o

- shows a perspective view, and Fig. ( a sec-
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‘tional plan, of another form of tubular strue-
Fig. 7 shows a part-vertical section of

ture,
a modification in which the tubular structure

is dispensed with and the pressure-channels

are formed in the outer surface of the cylin-

-~ der 1tself. |

40

- sumed to be of the same construction as that -
- shown at Ifig. 3.
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In the construction shown at Fig. 1, A is

the pressure-chamber, adapted to be charged

with pressure-fluid which'is subjected to a
high degree of pressure by the plunger B.
Between the wall of the chamber A and the
inner surface of the strengthening-ring C is
fitted the tubular structure D, which .is as-

It consists of a number of
hollow rings D D of rectangular cross-sec-
tion, which are made to ¢ommunpicate with
each other by means of vertical connecting-

channels E K, the spaces between which rings
are filled in by segmental filling-pieces I' I,

as shown in plan at Fig. 4 and in section at
Fig. 1.

tubular channel G, and assuming alltherings
D to be filled with a snitable liguid the pres-
sure to which the liquid in A is at any time
subjected will at once be transmitted through

G and E to all the rings D, so that the walls

of these will be pressed with a proportionate
pressure both against the outer surface of
the wall of chamber A and the innersurface
of ring C, the extent of the external pressure
to which the cylinder is thus subjected be-

_ The lowest ring D communicates -
-with the pressure-chamber A by means of the

% o S 367,525

face, which is covered by the rings D, sothat
if these were placed close together the minus
strain exerted thereby would more nearly ap-

proach the plus strainupon the wall of cham-
ber A than when the rings are farther apart.

The portion of the plusstrainto which the wall

of chamber A is subjected which is not bal-
anced by the said minus strain will be re-
sisted partly by the wall of chamber-A itself
and partly by thestrengthening-ring C,assum-
ing thatthere is only one tubular bodyD; but

O
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if, as shown in Fig. 1, there are provided a

number of other similar tubular bodies D' .
D?, &c., and strengthening-rings C'C?, &c,

all of which bodies are in communication with
the chamber A by the channels K, it will be
obvious that as D’ will exert a minus strain
apon C, so as to relieve it from the plus strain
exercised by D, while D? will exert a minus

strain upon ', relieving it of the plus strain

of D', and so on, the arrangement may be
made such that even with the highest pos-

sible pressure in the chamber A the plus
‘strain exerted upon the outer strengthening-

ring C* may be rendered comparatively in-
significant. ' ﬁ |
Fig. 2 shows a construction in which only
one tubular body D is emploved, the wall of
chamber A having strengthening-rings A’ A®

shrunk on it in the usual manner, so as to

put a certain minus strain upon the wall.
Upon the outer ring A? is fitted the tubular
body D, communicating with the chamber A
by the channel G, and upon this is fitted the
ring C, which together with the rings C' C3
shrunk one upon the other, forms a separate
compound outer ring, which exercises no mi-
nus pressure on A A’ A¥ and which only
serves to resist the plus pressure exercised

by the tubular body D when the chamber A
is subjected to pressure. * -

In the construction of tllbulér- body shown
at Figs. 5 and 6 a single ring-shaped tube H
has fixed or formed on it a number of straight

S0

ofe

95. _
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tubes H', arranged in a circle, closed at the

lower ends and communicating with H at the
upper end, so that if either the ring Il or one
or more of the tubes H' be connected by a
channel, such as’ G, Fig. 1, to the chamber

11§

A the fluid-pressure produced in the latter

will be transmitted in the before-described

manner to the tubes H H'. The spaces be-
tween the tubes H' are filled in with straight
tilling-pieces. It will be obvious that the tu-

120

bular bodies D or H H' may be constructed

in variously-modified forms for the purposes

of this invention. Thus instead of a num-

ber of tubular rings, such as D, a continuous
helical tube might be employed; also, that

in some cases the tubular bodies may be re-
placed by channels formed either in the outer
surface of the central eylinder itself or in the
inner surface of the strengthening-rings C,

these being in that case shrunk on, so as to

125
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form closed channels, which are made to com-

1 municate with each other and with the cham-
| ing'determined by the extent of its outer sur- | ber A, Fig. 1, by means

of branch channels



* Fig. 7-shows a vertical section of such AN |
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in_a similar manwuer t6 that described with

reference to the tubular bodies D and H H'.

- arrangermnent, where I I are channels formed

.. to the wall of
intercommunicating channels situated be. |

20
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latter by a channel G. "~
_ Having thus:described ‘
- -invention gnd the best means I know of car-
10

in-the otter surface.of the wall of chamber
A and communicating with the interior of the

' the. nature. of this

ryingthesame into practical effect, I claim—

..1. A body previded with a chamber adapt-
ed to be subjected to internal high fluid-pres-

sure, strengthening means fitted externally

said ehamber, a series of closed

tween the outer surface of said body and the
inner surface of said strengthening means,

-and a duct establishing a communication be.-

tween said chamber and the. said channels,

so that when the chamber is subjected to high |

flnid - pressure such fluid - pressure will be
transmitted through said duet into said chan-
nels, thereby exerting an inward pressure
upon -the outer surface of the wall .of said
chamber that will more. or less counterbal-
ance theountward strain exerted thereon, sub-
stantialty as desecribed, o

-2. A body provided with a chamber adapt-
ed to be subjected to internal high fluid-pres-
sure, strengthening means fitted externally

T
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substantially as
{ deseribed. =

'tothe wall of said chamber, a structure com-
posed of a number of tubular channels inter-.-

posed between the outer surface of the wall

of said chamber and the inner surface of sajid
8trengthening means, and a duoect establish-.

1ng a communication. between said chamber

aud the channels of said interposed structare,
and for the purpose heréin

3. A body providéd with a chamber adapt-

ed to be subjected to internal high fluid-pres-

S

Sure, a strengthening-ring fitted externally

| to the wall of said chamber, a structure com-

posed of a series of tubular channels infer-

posed between said ring and the wall of said

chamber, and a duet establishing communi-

cation -between said chamber and structure.
4. A body. |
strengthening means surrounding said body,

and a structure composed of a series of chan-
‘unels interposed between said means and body
and in suitable communication with said

chamber. 3 I _,

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-
nesses. . - | o

Witnesses:
JACOB ADRIAN,
H. W. HARRIS,
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provided with a chamber, a

55
'CARL HUBER.
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