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No. 785 210

UNITED STATES

Patented Mareh 21, 1905,

PATENT OFFICE

HENRI HARMET, OF

ST,

ETIENNE, FRANCE.

PRESS FOR COMPRESSING AND DRAWING INGOTS IN CONICAL MOLDS.

SPECIFICATION IfOrming'part of Letters Patent No; 785,210, dated March*21, 1905.

Original application filed March 21, 1902, Serial No. 99,335.

Divided and this application filed November 23, 1904 Se_riai No. 233,973,

To all whom it may concern.:

Be it known that I, HENrRI HARMET, & citi-
zen of the Republic of France, residing at St.
Etienne, Loire, in the Republic of France have

invented certain new and useful Improvemen ts

in Presses for Compressing and Drawing In-
ogots in Conical Molds, of which the following
1S a specification. |

My invention has relation to presses for
compressing and drawing ingots in conical
molds, and in such connection it relates more
particularly to the construction and arrange-
ment of such presses especially adapted for

forming large compressed ingots and being a

division of an application for a patent filed bV

me under date of M&rch 21, 1902, under Se-— |

rial No. 99,335.

The compression of l1qu1d steel to form large
compressed Ingots is accomplished in the pres-
ent 1nvention bV a press in which two rams

entering a conical and vertically-disposed mold

from opposite directions exert a varying pres-
sure on the liquid steel previously introduced
therein to permit of a compression of the same
assisted by the mold for advancing the steel
toward the narrower end of the mold, thus
causing a sort of drawing action, resultmg in
preventing the formatlon of pockets O Spaces
which otherwise would be formed in the ingot,
eliminating internal strain which othermse
would arise, and improving the metal gener-
ally in constitution or setting, as well as ren-
dering it more homoweneous both at the top
and bottom of the ingot. - -

The principal obJects of my i1nvention are,
first, to provide means for actuating the lower
ramrod by engaging its lower end only, so as
toreduce the friction between the ramrod and
1ts actuating means to a minimum, to insure
the movement of the same in a Vertlcal plane,
and to prevent any side thrustof- the rod caus-
ing leakage in the packing between the actu-
atmo* means and a cylinder; second, to pro-
vide a washer arranged in the head of the press
adapted to limit the upward movement of a
plug carried by the upper ramrod, and, third,
to provide the head:of the press with an abut-
ment with which the plug may be withdrawn
and against which the mold is normally adapt—
ed to rest. - -

gagement with each other.

My invention, stated in general terms, con-
sists of a press, as hereinafter fully described,
taken in connection with the accompanying

drawings, forming part hereof, in which—

Figure 1 1s a vertical central sectional view
of an ingot-press embodying main features of
my 1nventlon. Fig. 2 is a detaill view, en-
larged,illustrating, partly in section and partly
in elevation, the lower portion of the press and

55

the manner of guiding a ramrod. Figs. 3and 60

4aredetail views, enlarged, illustrating, partly
in section and partly in elevation, the abut-
ting ends of the ramrod and a movable bot-
tom actuated by the same in and out of en-
h Fig. 51s a detail
view, enlarged, illustrating in section a por-

tion of the upper ram, a plug connected there~

with, abutments for the plug, and the upper
end of the conical mold. Fig. 6 is a similar
view without the mold, illustrating the ram-
rod and plug in their inoperative positions.
Fig. T7is a top or plan view of a sectional abut-
ment. Fig. 8isa detail view, enlarged, 1llus-
trating in section a sectional mold. Fig. 9 is
a top or plan view of Fig. 8, and Figs. 10 and
11 are sectional views illustrating the manner

of disengaging the ingot from the mold.

Referring to the drawings with special ref-

erence to Fig. 1, 29 is-an ingot-mold which is

frusto-conical from 18 to 17 and cylindrical
from 17 to 15, and its inner perimeter when
viewed in horizontal section is either annular

or elliptical, as shown in Fig. 9.  The mold

29 is supported . by a movable carrier 10.
Within the eylindrical portion of the mold 29
is arranged a movable bottom 8 of a diameter
somewhat less than the diameter of the cylin-
drical portion of the mold 29. This bottom
8 1s protected from the heat of the metal by a
removable plate 9, and 1ts extension 30 in the
normal position of the bottom 8 extends
slightly beyond the carrier 10 and dlrect]y
above a ramrod 27." The movable carrier 10
of the mold 29 is supported by a guide 33 for
the upper end of the ramrod 27, which passes
through a bushing 34, carried by the same.
The guide 33, by means of rods 2 and 3, 1s se-
cured to the framing 1 of the press, in which
18 arranged a ram 25, engaging the ramrod
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leakage of water.

into which water 1s conducted by a pipe 5.

The rods 2 and 3 also serve to support a head
52 above the mold 29, in which is arranged a

cylinder 53, actuating the upper ramrod 32,
to the free end of which 1s secured a.plug 31.

The compression of an ingét In a conical
mold requires a great pressure of water; but
the quantity of water necessary is relatively
very small if the packings of the hydraulic
apparatus are well made and especially 1if the
apparatus 1s arranged in such a manner that
strain on the packing isalways regular—that
18, if the pressure is merely pressure of water,
and thereby no abnormal thrust caused by
outside parts of metal. This point 1s vifal
for the compression of large Ingots which re-
quires some considerable time and would be
rendered difficult if there was the shghtest
For this purpose the ram
25, Fig. 1, in the large hydraulic cylinder 26
1s arranged in such a manner that i1t forces
the ramrod 27 not from the top, but from the
bottom 28 of the chamber formed in 1t for this
purpose. The ramrod 27, the outside diame-
ter of which is smaller than the inside diame-
ter of the chamber, only touches the ram at
the bottom 28. Theresistance opposed by the

ramrod 27 to the ram 25 thus combines to a

35

40

45

55

60

- strains.

ax1s.

single vertical force directed at the axis of

 the ram 25, and consequently having no ac-

tionupon the lateral packings. This arrange-
ment, adapted for a well-determined object,
1s so arranged that the compression may be

properly carried out and the power at hand

usefully applied to **compression,” properly
so called, without wasting itself in lateral
For this purpose all forces applied
should be symmetrical relative to the common
In other words, the resultant of all
the forces should be directed at this common
ax1s. It results 1t all the parts of the ap-
paratus be symmetrical relative to this axis
that symmetry will be maintained by prop-

‘erly guiding the portions which move while

compressing. The movable portions to be
guided are the ram 25, the ramrod 27, ex-
tending from the ram, the ingot-mold 29, the
movable bottom 8, with its extension 30, the

plug 31, and the ram 32, carrying the plug.
These moving parts are caused to move verti-

cally 1n accordance with the common axis of
the press by means of the following arrange-
ment: The compressing force transmitted by
the ramrod 27 must be vertical and be kept
vertical during the whole period of.compres-
sion. This resultis obtained by dividing the
hydraulic ram into two separate parts—first,
the ram 25, pushed vertically upward by the
water and guided vertically by the cylinder
26, and, second, the ramrod 27, pushed verti-
cally upward by the bottom 28 of the ram 25
and having its upper end guided vertically by
the guide 33, fixed upon the framing of the
press, and the bushing 34, carried by the guide.

785,210

oround level 35 and is in a vertical direction,
owing to the method of guiding indicated
above.

to the movable bottom 8 through its exten-
sion 30 without the possibility of any devia-

| tion in direction. This result is obtained by

making the top of the ramrod 27 (see Figs. 3
and 4) convex at 86 and the bottom of the ex-

It must now be transmitted vertically

7G

tension 30 concave at 37, the convex portion

exactly fitting into the concave portion. When
the ramrod 27 pushes the extension 30 of the
bottom 8, the convex surface 36 keeps the
concave portion 37,and consequently the whole
bottom 8, axial. If an outside force were to

tend to tilt the bottom 8 out of the vertical,

the flat horizontal surfaces 38 and 39, which
are very near one to the other, as shown at 40
in Fig. 4, will touch each other at the side
which 1s tilted, and from that time the ram-
rod 27 will bring the bottom 8 back into the
vertical.

The bottom 8, to which power 1s transmit-
ted vertically, is maintained vertical in its pas-
sage through the ingot-mold. For this pur-
pose the ingot-mold must itself be guided at
both ends. The bottom of the ingot-mold 1s
maintained axial by its carrier 10, which is
itself kept stationary by pins 11, which fixes it
to the guide 33 of the press.

The top of the ingot-mold may be guided in
its small vertical movement by making the
plug 31, Figs. 1 and 5, conlcal in order to fa-
cilitate the entrance of the same into the mold
and making the upper portion 41 to exactly
fit into the ingot-mold at the level 47, there
being about two millimeters ot play between
them. With this arrangement when the in-
cot-mold carrier 10 is axial with the pressand
has been fixed by the pins 11 to the press it
1s only necessary to lower the plug 31 1nto the
position shown 1n Fig. 5 in order to guide the
top of the ingot-mold. Pressure may then
be applied by causing the ramrod 27 to ad-
vance without danger of the ingot-mold belng
tilted.

As shown in Figs. 5, 6, and 7, an abutment
43, suitable for a conical ingot-mold 29, such
as 1s secured to the head 52, may be employed.
The abutment 43 1s of sufficient size 1n a ver-
tical direction to allow of a clear space 44 re-
maining foi the lodgment of the plug 31.
This arrangement, together with the addition
of a washer 45, of forged steel, against which
the plug 31 abuts when i1t has finished 1ts up-
ward travel, insures lifting the ingot-mold off
from the ingot with the entire power of the
press in case of accident. If, however, by
accident the ingot cannot be removed from
the ingot-mold 29 by the feeble power of the
ram 32, the abutment 43 is removed and for
this purpose is made in two parts, as shown
in Fig. 7. The plug 31 isnow wedged against
the steel washer 45 by an interposed block 50,
of metal, as shown in Figs. 10 and 11, and

5 The compressing power commences at the | the plug 31 is held in engagement with the
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ingot. The ramrod 27 is then caused to de-

scend, and between it and the movable bottom

extension 30 a forged-steel washer 51 is placed,
which 1s of larger diameter than the ramrod

27 and supports the mold 29:. When the ram-
rod 27 is raised with the entire power of the

press, the washer 51, of greater diameter than
the ramrod 27, is raised and lifts the mold-
carrier, tocrether with the mold. The ingot-
mold bemo* free to rise, the abutment 43 hav—-
ing been removed the ingot is prevented from
rising by the pluw 31, thh presses upon 1t,
and therefore forees it to descend into the in-
got-mold 29, as illustrated in Fig. 11 of the
drawmo*s In Figs. 6 and 7 are shown in sec-
tion and in plan the abutment 46, which 1is
made in two pieces in order that it can be
easily removed. It is so shaped in the inside
abedefghigklmnopsoas tofit the
outside of all plugs fitting the ingot-molds
used in the press. This novel arrangement
allows the same abutment to be used with all

ingot-molds, and thus avoids the necessity of

ch&nmnw thls part, which is a great advan-
tage.
As shown in Fw‘ 9, the ingot-mold may be

made elliptical in Thorizontal section, and the.

mold proper, 29, of cast-iron In the present,
instance, 1s made in four parts. - It is advan-
tageous to make the cast portion of large in-
Got—molds 1n several pileces, the strain bemcr
taken by the outside hoops. Their division
into parts, with vertical joints, is a feature of
the mold. -

, 3

Having thus described the nature and ob-
Jects.of my invention, whatI claim as new, and
desire to secure by Letters Patent, is—-

1. In a press, two rams a,rra,ncred to press
in opposite directions upon the ingot within
a conical mold, a plug connected with one of
said rams and arranged to enter the smaller

end of the mold to guide said mold in proper

vertical position, a support or head carrying
the ram to which the plug is connected, an
abutment projecting below the head and sur-

‘rounding the plug to form a space for the re-

ception of the plug, and a washer arranged in
the head above the plug and forming a limi-
tation for the upward movement of the plug
in sald head.

2. Ina press, an ingot-mold havmwatrusto-
conical interior for the formation of the 1n-
got, two rams arranged to press in opposite
dir ections upon the ingot within the mold, a
head carrying one of said rams, and means for
permitting the smaller end of the mold to bear
upon said head, in combination with means
controlled by the other of said rams for raising
the ingot-mold against said head, and means
for correspondm trly depressing the ram in said
head to eject the ingot from the mold.

In testimony whereof I have hereunto set
my signature in the presence ot two subscrlb-

1Ing witnesses.
- HENRI HARMET.
Witnesses:
J. BARLCH,
F. BoornH.
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