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The present invention relates to a method and
a device for generation of high pressures by
making use of the dilatability of different ma-
terials by action of heat.

The dilatation of solid- materials due to- the
effect of heat generates pressures, the magni-
tude of which is dependent upon the specific heat
and weight of the substance and upon its co-
efficient of volume dilatability. The equation
in which the respective values have been pui
up shows that different substances, subjected to
the action of heat, produce difierent pressures:

According to the present. invention the dilat-
ability of the substances is utilized in the foi-
lowing way. In a closed space, filled up by any
substance whatever this substance is heatfed in
a suitable manner (e. g. by electricity) up to a
certain temperature at which the substance
should attain the maximum of dilatation. The
substance, being in a closed space, cannot dila-
tate, on the contrary, it must compress itself,
whereby it is deforming internally, or changing
its structure and modification. It is of course
necessary to arrange the closed space for a com-
pressed substance in a device of suitable dimen-
sions to enable the device to support high pres-
sures, generated by dilatation of the heated sub-
stance. After cooling the compressed substance
remains deformed, if the internal pressures,; gen-
erated by the dilatation, were higher than. the
elasticity limit of the compressed substance.
another case the closed end of the space is not
entirely filled up by the heated substance, the
remaining space being filled up by another sub-
stance which shall be subjected to the pressure.
If the first substance is heated, it dilatates and
compresses the tested substance which owing to
the action of the pressure of the first substance
is deformed and reduces its volume. The com-~
pression makes it warm and after cooling it
keeps its reduced volume together with its
changed structure, or its changed modification.

Examples of a device for generating high pres-
sures are illustrated in the accompanying draw-
ings, where

Fig. 1 shows the device in a longitudinal sec-
tion,

Fig. 2 showing another device of this kind,
equally in longitudinal section of the right hand

extremity, the left hand extremity, a section of

which is shown on the Fig. 3, being arranged
symmetrically, with exception of some minimal
differences which will be described later.

In comparison to devices for generating high
pressures used hitherto, e. g. presses, the inven-
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tion offers the advantage of obtaining much
higher pressures by means of smaller and less
expensive devices.

The arrangement shown in the Fig: 1 consists
in principle of a. body i, in which is lodged a
hollow cylinder 2 of thick walls and a .small inner
width, preferably with a low coefficient of warm
dilatability, e. g. made of glass; porcelain, corun-
dum and the like. The central bore of the cyl-~
inder 2 passes on. the left side info: a: conieal
recess, a corresponding conical projection. 3: of
a metallic cover T’ engaging the recess, the cover
i Lieing insulated against the body i by a.washer
8 and tightened to. the same by circumferential
screws 8, insulated against the cover 1’ by washi-
ers 18’ and by intermediate layer (1. The.open-
ing in the cylinder & continues on the.right hand
even in the body I, being closed therein by a
closing. cone 4, screwed. into the body: I.. Into
the bore of the cylinder 2 there is lodged a metal-
iic bar 5, heated by electrical current, supplied
from the line of the closing cone 3 and that of
the body | (the supply lines are not shown).
The- section and the length of the bar 5 have
to be of convenient dimensions in order to ob-
tain: a sufficient elongation of the bar heated.
The remaining space of the cavity of the body
{ is filled up by the tested material 6 and: the
cavity is closed by the cone 4. The cone 8 and
the body I are brought into contact with: an
electric supply line, the heated metallic bar
dilatates, whereby the generated pressure is act-
ing on the tested metallic bar or another sub-
stance 6 the volume of which begins to decrease:
The generated heat is absorbed by the body I
After thie cooling of the tested bar § the closing
#'is opened; then the current is switched on -once
more so that by another dilatation of the bar
§ the tested bar 6 is pressed out of the cavity
of the hody |, whereafter the compressed ma-
terial may be used for various purposes.

The pressure acting on the bar & may even-
tually increase its hardness and change-its crys-
tallic structure. The material obtained in this
way may be used e. g as welded cutting-edge
of working machines whereby the expensive ag=
glomerate tools could be replaced.

It has been found that the same principle may
be used to generate high pressures in a similar
device if the whole device is heated. For this
purpose g small dilatation bar is used; made of
a material having a dilatation coefficient sub-
stantially different from that of the other ma-
terial of which the device is made, e. g. steel. If
the dilatation bar, used for the- experiment, is
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made of a material having a higher dilatation
coefficient than that of the other material of
which the device is made, e. g. a zinc dilatation
bar, closed in a steel cylinder, a high pressure
is generated already when the whole device is
heated to a certain temperature, e. g. 300° C." If
on the contrary, a dilatation bar, made of a ma-
terial, the dilatation coefficient of which is lower,
e. g. of Invar, is used and the device, the body
of which is made e. g. of sieel, & high pressure
is produced during the cooling only, supposing
of course, that the Invar bar has been put into
a preheated steel body and still in warm state
tightened therein.

The methed according to the invention offers
the advantage that there is not necessary to use
an insulating internal jacket and that the heat-
ing can be carried out in any way, e. g. by means
of a direct flame from outside or by means of
an induced current.

Example I

A substance which shall be subjected to the
action of pressure and a zinc bar, tightly fitting
inside of the body after the tightening of the
serew closing, are lodged into a steel cylinder
with a deep bore of a small inner width and
provided by a screw closing, The other arrange-
ment of the device is identical with the Fig. 1,
with the exception that there is no warm in-
sulating inside cylindric jacket whereas at the
left hand neither a special cover nor a projec-
tion and a current line are necessary. On this
end the body [ is simply closed. The closed de-
vice is then slowly heated to a temperature of
300° C. A zinc bar having a thermic dilation co-
efficient 2-2% times larger than that of steel, a
high pressure is generated inside of the zinc bar
and simultaneously inside of the tested sub-
stance.

Example II

The same device is preheated to a ftempera-
ture of 300-400° C. then a closely fitting Invar
bar is lodged therein, the closing being screwed
in and duly tightened. Thereafter the whole de-
vice is let to cool slowly. During the cooling the
steel block is contracting 7 times more than the
Invar bar so that a high pressure of several tens
of thousands of atmospheres is generated.

The Fig. 2 shows a section of the right hand
end of the device for the production of very high
pressures. In such cases the hollow cylinder 2 is
subjected to very high pressures and therefore is
to be made of an insulation material of a high
resistance to pressure and of a small coefficient
of thermic dilatability. Silicate glass or melted
corundum are suitable for this purpose. The
cylinder 2 is placed in the jacket body 1| in warm
state and is secured therein on one extremity by
a closing stopper 8 provided with a thread co-
operating with a threaded portion of the body
f. The stopper 8 can be rotated by inserting a
suitable tool into the bore 23 on the front side
of the stopper. The points 3a, 8¢ of the closing
cones 3, 4, which are in a close contact with the
bar 5 or with the material 8 respectively are
made of a hard metal. The closing cone 3 on
the left hand side of the device has a diameter
by about 256% larger than that of the right hand
closing cone 4 in order to secure a sufficient
supply of electric current by means of the elec-
trode 13’. Both cones are made of high speed
tool steel containing about 4% chromium, 1%
vanadium and 18% tungsten. In order to enable
the cones 3, 4 to be duly pressed against the
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material, subjected to pressure, the bolts of the
tightening screws 24 are in the part passing by
bushings or jackets 19 provided by spiral chan-
nels 18, the ends of which are through bores
15, 16 conducted up to the surface of the screw
heads 24. The jackets .[9 are lodged in warm
state into the closing 8.

Before bringing the device into action a heat-
ing medium is conducted into channels {8, 18, 15,
this mediums heating thoroughly the closing
cones 3, 4, which are expanding and thereby
pressing against the other adjacent material,
If it is necessary to take out the closing cones,
a, cold medium is driven through the channels,
whereby the cones are cooled, reduced in volume
and loosened.

In order to prevent a deformation of the conic
inside-wall of the hollow cylinder 2 owing to an
overpressure after a screwing out of one of the
cones out of the device, it is necessary to reduce
the radial overpressure before such a screwing
out. For this purpose the annulus Zi, embracing
the bush |, forms simultaneously a covering wall
of the channels 20, cut in the form of a thread
in the surface of the body | onto which the
annulus 21 is fitted in warm state. The mouths
of the channel 20 are arranged on the surface of
the annulus 21 both on the right and on the left
in the bores 22. If the overpressure acting at
all sides onto the hollow cylinder 2, is to be
reduced, a hot medium is driven through the
channels 22, 20 this medium imparting the heat
to the body |, by expansion of which the over-
pressure acting onto the cylinder 2 is reduced.
On the contrary, before putting the device info
action, a cold medium is led through these chan-
nels, producing a volume reduction of the body |
which thus becomes tightly fitting to the
cylinder 2.

The annulus 21, jackets or bush insert pieces
19, stopper 8, conic insert pieces 9 and the hody
{ are made of special steel. The tubes {1 of the
channels 16 are made of asbestos, the tubes 14
of the electric lines 13, 18’ of fibre, the insulating
washers and underlayers 10, t1, (2 of silicate
glass, the cones 3a, 8a and 9a¢ of a hard metal.
The hollow conic insert piece 9b is made of
melted corundum.

The functioning of the arrangement corre-
sponds to that of the apparatus according to the
Fig. 1.

A tightly filling up of the inside bore of the
cylinder by the bar 5 may be carried out mechan-
ically or electrolytically.

According to the necessity and purpose the
electric current may be conducted only into the
dilatating bar 5§ from the left hand electrode 13’
and the tightening cone 3, 3a, and furthermore
through the cones 8a, 9 into the close 8, or it is
possible to heat by means of the current event
the compressed substance 6§ in such a way that
the current is not conducted from the right hand
extremity of the bar 5 into the parts 9a, 9 and 8,
but through the mass 6§ into the cone 4a, 4 and
through the right hand electrode 13 away or, of
course, in the opposed direction.

The copper electric lines {3’ and 13 must have
a sufficiently large contact surface with their
closing cones 3 and 4 and -a sufficiently large
diameter in order not to get warm too much, the
amount of current passing through them being
considerably large as it is necessary to com-
pensate the current losses due to the leading
away of heat by the hollow cylinder 2 from the
dilatating bar 5 and by the insulating conic
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insertion 9b from the tested mass 6, when they
-are heated to high femperatures.

The left hand part of the -device is quite
‘analogic with the exception of the mass 6, sub-
Jected to ‘pressure, which of course, is dispensed
‘with, 5o that the cone 3 touches by its top piece
3a the left hand extremity of the dilatating bar
§. The parts 9¢, 9 and -8b are equally dispensed
with.

T-claim:

1. A device for exerting a pressure on -a body,
comprising in combination, a body provided with
a ‘hollow; means for tightly closing the.hollow
of said body; a metal bar and a body to be com-
pressed arranged in the hollow of said body abut-
ting against each other and opposite walls of said
hollow; and means for imparting temperature
changes to said bar.

2. A device for exerting a pressure on a body,
comprising in combination, a body provided with
a hollow; means for tightly closing the hollow of
said body; a metal bar and a body to be com-
pressed arranged in the hollow of said body abut-
ting against each other and opposite walls of
said hollow; and means for causing temperature
changes between said bar and said hollow body.

3. A device for exerting a pressure on a hody,
comprising in combination, a body provided with
an elongated hollow; means for tightly closing
the hollow of said body; a metal bar and a body

to be compressed arranged in the hollow of said ~

body abutting against each other and opposite
walls of said hollow and filling the hollow of said
body tightly; and means for imparting tempera-
ture changes to said bar.

4. A device for exerting a pressure on a body
comprising in combination, a body provided with
an elongated hollow; means for tightly closing
the hollow of said body; a metal bar and a body
to be compressed arranged in the hollow of said
body abutting against each other and opposite
walls of said hollow and filling the hollow of said
body tightly; and means for causing temperature
changes between said bar and said hollow body.

5. A device for exerting a pressure on a body,
comprising in combination, a body provided with
an elongated hollow; means for tightly closing
the hollow of said body; a metal bar and a body
to be compressed arranged in the hollow of said

body abutting against each other and opposite .

walls of said hollow and filling the hollow of said
body tightly; and means for electrically heating
said bar.

6. A device for exerting a pressure on a body,

comprising in combination, a body provided with ..

an elongated hollow; means for tightly closing
the hollow of said body; a metal bar and a body
to be compressed arranged in the hollow of said
body abutting against each other and opposite
walls of said hollow and filling the hollow of said
body tightly; means for insulating electrically
said bar from said hollow body; and means for
leading an electric current through said bar.

7. A device for exerting a pressure on a body,
comprising in combination, a body provided with
a hollow; means for tightly closing the hollow of
said body; a tube made of thermically and elec-
trically insulating material and arranged in the
hollow of said body; a metal bar and a body to be
compressed tightly arranged in said tube abutting
against each other and opposite walls of said
tube; and means for leading an electric current
through said bar and said body to be compressed.

8. A device for exerting a pressure on a hody,
comprising in combination a body provided with
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a hollow; means for tightly closing the hollow of
said body; a tube made of thermically and elec-
trically insulating material having a low -co-
efficient of thermal expansion and arranged in
the -hollow of said body; a metal bar and a body
1o ‘be .compressed tightly arranged in said tube
abutting against each other and opposite walls of
said tube, and means for leading an electric cur-
rent through said bar ‘and said body to be .com-
pressed.

9. A device for exerting a pressure on a body
comprising in combination, a body provided with
a hollow; means for tightly closing the hollow of
said body; -a metal bar and a body to be-com-
pressed arranged in the hollow of said body abut-
ting against each other and opposite walls of said
tube; said bar having a lower coefficient of ther-
mal expansion than said hollow body.

10. A device for exerting a high pressure.on a
body comprising in combination, a body pro-
vided with an elongated hollow; means for tightly
closing the hollow of said body; said means in-
cluding conical closure pieces arranged at op-
posite ends of the hollow of said body; a metal
bar and a body to be compressed arranged in the
hollow of said body abutting sgainst each other,
and against said conical closure pieces; and
means for leading an electric current through
said bar and said body to be compressed.

11, A device for exerting a high pressure on a
body comprising in combination, & body provided
with an elongated hollow; means for tightly clos-
ing the hollow of said body, said means includ-
ing a conieal insert piece provided with an axial
bore; a metal bar arranged in the hollow of
said body; a body to be compressed arranged in
the bore of said conical insert piece, said metal
bar and said body to be compressed abutting
against each other and opposite walls of said
hollow; and means for leading an electric cur-
rent through said bar and said body to be com-
pressed.

12. A device for exerting a high pressure on a
body comprising in combination, a body provided
with an elongated hollow; means for tightly
closing the hollow of said body, said means in-
cluding a conical insert piece provided with an
axial bore; a metal bar arranged in the hollow
of said body and having a lower coefficient of
thermal expansion than said hollow body; a body
to be compressed arranged in the bore of said
conical insert piece, said metal bar and said body
to be compressed abutting against each other
and opposite walls of said hollow; and means for
leading an electric current through said bar and
said body to be compressed.

13. A device for exerting a high pressure on a
body comprising in combination, a steel body
provided with an elongated hollow; means for
tightly closing the hollow of said body, said means
including a conical insert piece made from molten
corundum provided with an axial bore; a metal
bar arranged in the hollow of said body; a body
to be compressed arranged in the bore of said

+ conical insert piece, said metal bar and said body

to be compressed abutting against each other
and opposite walls of said hollow; and means for
leading an electric current through said bar and
said body to be compressed.

14, A device for exerting a high pressure on a
body comprising in combination a body-provided
with an elongated hollow; means for tightly clos-
ing the hollow of said body, said means includ-
ing a conical insert piece provided with an axial
bore; a metal bar arranged in the hollow of said
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‘body; a body to bé compressed arranged in the
bore of said conical insert piece, said metal bar
and said body to be compressed abutting against
each other and opposite walls of said hollow;
a cone concentrically arranged in said insert
piece and being in close contact with said body
to be compressed; and means for leading an elec~
tric current through said bar and said body to be
compressed; said leading means including a con-
ductor arranged in said cone.
JOSEF MORAVEC.
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