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EMIL GATHMANN, OF BALTIMORE, MARYLAND R Eg

APPARATUS FOR STRIPPING INGOTS FROM INGOT MOLDS

Application filed Qctober 8, 1931. Serial No. §67,281.

This application is a continuation in part
of my copending application Serial Number
486,463 for apparatus for stripping ingots

from ingot molds, filed October 4, 1930,

which application has matured into Patent
1,890,777, issued December 13, 1932.

This invention relates to apparatus for

stripping ingots from ingot molds and more

-particularly to an improved apparatus for

stripping ingots from molds having cham-
bers larger in cross section at the top than
at the bottom, such, for example, as the kind

- of mold now well known in the art as the
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Gathmann big-end-up mold. _

In the commercial production of metal in-
gots 1t 1s the usual practice to place the molds
mto which a “heat” is to be poured on cars
and then to fill or teem the molds with molten

- metal 1n the vicinity of the melting furnace.
After the molds have been teemed, the cars

with the molds thereon are moved to an-
other part of the plant in which the ingots,
having by this time solidified, are “stripped”
or removed from the molds and then placed
1 a soaking pit for equalizing and, in some
cases, raising the temperature of the ingot

metal preparatory to subsequent working of

the ingot. N
Steel ingots are preduced from either fully
de-oxidized, semi-deoxidized, or “open” steel
in accordance with the requirements of the
product to be made or the practice of the
particular plant or both. The best ingots
obtainable from each of these kinds of steel
are those cast in big-end-up molds. Ingots
cast 1n such molds from fully deoxidized
steel are generally provided with shrink
head portions which are confined within hot
tops of refractory material while the ingots
are solidifying. After such an ingot has
solidified, the hot-top may be broken awsay
and the shrink head portion of the ingot then
gripped by suitable tongs or the like and the
entire ingot lifted from the mold while the
latter i1s clamped down or otherwise held sta-
tionary. Before lifting an ingot from such
a mold in this way 1t i1s usually necessary to

first loosen the ingot to facilitate its with-

drawal. .
Ingots cast in big-end-up molds from

semi-deoxidized or from “open” steel are
normally not provided with a shrink head
portion so that, after such an ingot has been
cast, no part of the ingot projects above the
mold proper and it is therefore not possible 65
to merely grip the ingot and lift it from the
mold as is the case with a big-end-up ingot
having a shrink head portion.

- Prior to the present invention, the practice
most generally used in stripping ingots cast 60
without a shrink head portion from big-end-
up molds has been to “up-end” or invert the
mold and contained ingot, then to loosen the
ingot from the mold when necessary as by
jarring the latter, and then to 1ift the inverted 65
mold off the ingot, the latter remaining on
the stool, table, or floor upon which it was
placed when inverted. This “up-ending”
practice heretofore generally resorted to
necessarily results in much delay and high 70
costs of handling of the ingot so that the big-
end-up ingot has not heretofore been pro-
duced from semi-deoxidized or from “open”
steel commercially in any considerable ton- .
nage despite the fact that, as stated above, 7
the best ingots obtainable from these kinds of
steel are those produced in big-end-up molds.

In my United States Patent Nos. 1,059,667

and 1,059,668, 1ssued April 22, 1913, I have
disclosed methods of and apparatus for 80
stripping ingots cast without shrink head
poriions in big-end-up molds without invert-
g or up-ending the molds. The present in-
vention embodies improvements in the appa-
ratus shown and described in the aforesaid 8%
patents, these improvements resulting in more
efficient and rapid stripping of the ingots,
and being particularly adapted for use in
connection with the Improved Gathmann
big-end-up molds now used. Although my 9°
improved apparatus is especially useful in
facilitating the stripping of ingots cast with-
out shrink head portions, it may also be used
to advantage in stripping ingots cast with a
shrink head portion for reasons to be herein- 95
after pointed out. | _

The primary object of my invention is to
provide an improved apparatus for efficient-
ly stripping a big-ead-up ingot from the mold -
in which it is cast. In accordance with my 100
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invention, I employ big-end-up molds of the
kind having a boftom opening which is
closed by a suitable closure device. Prefera-
bly the molds used are each provided with a
double closure means comprising two plugs
of refractory material of the kind shown in
my U. S. Patent No. 1,660,037, issued Febru-
ary 21, 1928, the plugs, in accordance with
the present invention, being arranged in
vertically spaced relation within the mold
Prior to teeming a jag of
molds, I position one or more molds on a
support which is preferably a car readily
movable from the teeming place to the strip-
ping location. This car or support is pro-
vided with one or more stools each having
a vertically reciprocable stripper rod ar-
ranged above or adapted to be positioned

above a device for raising the stripper rod,
preferably comprising a cylinder having a

fluid pressure-actuated ram adapted to en-
gage and lift the stripper rod. I so con-
struct the stripper rod that its upper end 1is
of somewhat smaller diameter than the open-
ing 1n the bottom of the mold and so that
1t will project somewhat above the top sur-
face of the support when the rod is in in-
active or normal position. This projecting

upper end of the stripper rod may be readily

seen through the mold bottom opening when
the mold is being positioned on the car prior
to teeming, and thus serves advantageously
as a means for accurately centering the mold
with respect to the stripping rod. When one
or more molds have been positioned upon the
car 1n this way, their bottom openings are
closed, preferably by means of the double
closure referred to above. The molds are
then teemed and moved to the stripping
location. | o _
An 1mproved device 1s provided for hold-
ing the molds to be stripped against vertical
movement during the stripping operation,
this device, In general, comprising an in-
verted U-shaped member mounted for down-
ward movement into engagement with the

top face of the mold on opposite sides thereof. transfer car B arranged to run on tracks

An important feature of the invention con-
sists In the provision of means for accurately
locating or “spotting” the car above the
power ram, the at present preferred form of
such means including a cable looped around
spaced pulleys and being connectible to the
car for moving the latter under accurate con-
trol of the operator. After the car has been
accurately “spotted” to position the stripper
rod of any particular mold over the power
ram, the holding device is moved down into

engagement with the face of the mold. The

ram 1s then operated to raise the stripper rod
and 1ingot until the upper end of the latter is
projected somewhat above the mold top, and
the stripper rod is locked in its raised posi-

tion. The U-shaped holding device is then

moved upwardly to release the mold, and the

1,897,698

car then moved to the desired location where
the fina: stripping operation is performed.
In accordance with another feature of the
ivention, I provide an improved form of
separable mold stool adapted to be positioned
on a car for supporting a mold, the stool be-
1ing constructed to mount the stripper rod and
latch mechanism and being so formed as to
provide for the circulation of air up through
the mold bottom opening-into the space be-
tween the mold 1mner walls and the outer
surface of a partially stripped ingot, thereby
promoting cooling of the latter resulting in

the formation of better crystalline structure

of the ingot metal and a shorter cooling time,
the latter factor making possible the pouring
of a greater number of heats in a set of molds
within a given time. |

A practical embodiment of the invention is
i1llustrated 1n the accompanying drawings, in
which: | |

Figure 1 1s a view in end elevation of strip-
ping apparatus embodying the invention;

Figure 2 1s a central vertical sectional

~view of the apparatus shown in Figure 1;

Figure 3 is a view in side elevation thereof:
Figure 4 1s a top plan view of a mold hold-
ing device and car positioning means;
Figure 5 is a fragmentary vertical sectional
view taken on the line 5—5 of Figure 1;
Figure 6 i1s a fragmentary vertical sec-
tional view taken on the line 6—6 of Figure 5;
Iigure 7 1s a top plan view of a mold stool
I'igure 8 1s a bottom plan view of a mold;
Figure 9 1s a bottom plan view of a mold
supporting car; and | |
Figure 10 1s a horizontal sectional view of

a mold stool taken on the line 10—10 of
Figure 6. |

The molds employed in carrying out my

ivention may be of any suitable big-end-up
kind having bottom openings, but are pref-
erably of the kind known in the art as the
Gathmann big-end-up mold. The accom-
panying drawings illustrate Gathmann big-
end-up molds A positioned on a support or

C—C by means of which the mold may be
readily transported from the teeming loca-
tion near the melting furnace to the stripping

location near the soaking pit. Although only.
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four molds are shown on the car B, it will be

understood that in practice any number of
molds within reasonable limits may be placed
on a single car. --

- The molds A are necked in near their bot-
toms as at 1 and the bottom of the molds are
tormed each with a tapered opening 2 in
which are seated spaced upper and lower re-
tractory closure plugs 3 and 4, the lower plug
4 being spaced above the bottom face of the
mold. These plugs together constitute a
double closure for the mold bottom opening,
the arrangement being such that any leakage

of molten metal past the plug 3 resulting
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from its being slightly damaged during 1ts

insertion in the opening, will be arrested by
the plug 4 and no damage will occur.

The car B is provided with a plurality of

tapered openings 5 which receive the down-
wardly extending tapered portions § of 2
piurality of removable mold stools D. Each
stool D 1s formed with spaced raised portions
7—7 extending along the upper face of the
scool at opposite sides thereof, these raised
porfions being adapted to engage spaced
shoulders 8—8 at opposite sides of the bot-
tom of a mold for supporting the latter. The
inner faces of the raised portions 7—7 are
tapered along their inner faces to cooperate
with tapered sides of a depending portion 82

on the mold bottom in the positioning of the
mold on the stocl. In accordance with a

feature of the invention, the depth of the de-
pending portion 8 of the mold bottom is less
than the height of the raised portions 7—7
oi the associated stool, whereby a clearance

space 1s provided between the mold bottom
~and .the stool, this space providing for the

circulation of air up through the mold bot-
tom opening £ and through the space between
the mold and a partially stripped ingot, to
promote ceoling of the iatier. Hach stool D
1s provided with an opening ¢ in which a
stripper rod 10 is mounted for vertical sliding
movements. It is desirable that the afore-
mentioned parts be of rugged construction:
and for this reason both the stool and stripper
rod are preferably of cast metal, the opening

> 1n the stocl being unmachined and used as

cast. Hor this reason considerable clearance
i provided between the rod and opening to
assure ifree working movements, .
Hach stripper rod 10 is provided at its
pper end with an enlarged head 102, the
.ower face of which 1s tapered inwardly and
ownwardly as at 11 for engagement with
apered seat 12 formed in the top of the
associated stool af the upper end of the open-
ing O therein, It will be observed that when
tne stripper rod is in ifs
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aply less than the diameter of the lower
ortion of the molid botiom opening. When
t 1s desired to position 2 mold on the car

sparatory to teeming, the mold is lif{ed by
n overhead crane and then lowered on the
car 1n such g way that the mold bottom open-

ke

o e
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(D j=io

0y |

ing will be disposed substantially concen-
trically with tne stripper rod head, the lat-

[

ter serving as g guide
tne moid. | | .
Atter the mold has been thve positioned on

rights

1ts normal inactive po-
digure 2 the rod will be

ior accurately locating

the car the closures 8 and 4 are then posi-
lioned in the mold bottom opening and the
mold teemed. It will be noted that, when the
closures 3 and 4 are in place, the plug 3 is dis-
posed above and out of contact with the plug
4, whiie the latter is disposed above and out
of contact with the stripper rod head. This
arrangemens assures proper seating of the
closures and effective sealing of the mold.
By making the closures separate from the
stripper rod no trouble will be encountered
because of the sticking of the rod to the in-
got. The car is then moved to the strip-
ping station and positioned with the stripper
rod disposed directly above a hydraulic ram
13 mounted for vertical movements in a hy-
draulic cylinder 14 which is preferably set
in the floor. '

It 1s necessary that the mold and car be
held against vertical movement during the
stripping operation. For this purpose, ]
provide & frame X comprising spaced up-
15—15 disposed on opposite sides of
the track C—C and cross pieces 16—16 con-
nected to the uprights and extending across
the track and above the ram 13, and a mold
nolding or hold-down device F mounted for

L u———r

vertical sliding movements in a hydraulic

cylinder 17 secured to the cross piece of the
frame. The mold holding device T com-
prises a double-acting hydraulic ram 18 to
the lower end of which is secured an inverted
U-shaped member 19 having spaced leg por-

trons 20 adapted te engage opposite sides

~of the top face of a positioned mold. When

the car and supported molds have been DO-
sitioned so that
15 positioned approximately over the lower
hydraulic ram 18, hooks 21—921 on the free
ends of & cable 22, which passes arcund g
pair of spaced pulleys 23—23. are connected
to studs 24—24 on the car and the cable then

- operated by any suitable means such as s

drum 25 in order to move the car o accurate-

iv position one mold under the holding de-

vice I, [Fluid, under pressure, is then ad-
mified to the top of the cylinder 17 causing
the holding device to move downwardly par-
aliel to the axis of the mold until the spaced
portions 20—20 engage the top face of the
mold thereby holding the latier against up-
ward movemend,

vi li? h eﬂ A

action of finid under pressure supplied o
tne cylinder 14. During the upward move-

‘ment of the stripper rod; its head will en-

gage the piug 4 and further movement will
raise the ingol T until the upper end portion
thereot is ezfended above the fop of the mold
as snown in figures 5 and 6. *

in order ic maintain the ingot in this par-
tially stripped position so as to permit its
upper end geing engaged by a tongs or

otner Iifting device to complete. the strip-

the stripper rod of one stool -

tne mold has been thus anchored
the A8 1a ennead 0 ha d bv tha -
606 Tam 1o 18 caused to be moved up by the

4
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ping operatlon at another part of the plant,
I provide means for locking the stripper rod
in 1its raised position after the ram 13 has
been retracted. In the illustrated embodi-

ment of the invention I have provided a latch
26 pivoted as at 27 to the stool D. This latch

26 1s adapted to ride in a longitudinal slot

28 1n the stripper rod and to seat in a recess
29 at the lower end of the slot when the rod
has been raised. A spring-pressed handle 30,
extending through an opening 31 in the side

~ of the stool D and being pivoted to the latch

15

20

as at 32 provides for the convenient disen-

gagement of the latter from its cooperating
recess 29.

In 0perat10n, when the rod and ingot have

been raised in the manner described, the latch

will automatically seat in the recess 29 and
will thereby retam the rod and ingot in raised
position, permitting lowering of the ram

- without lowering of the ingot.

“nism are both carried by

25

- 30

Since the stripper rod and latch mecha-
‘the stool, as distin-
guished from being mounted on the car it-
self, the stool, stripper rod, and latch mech-

anism are together removable from the car -

as a unit which unit may be readily replacedin
case any of the mechanism should be dam-
aged by the rough usage to which it must nec-
essarily be exposed

The holdm device F is then raised by ad-

~ mitting fluid under pressure underneath the
- double-acting ram 18 and the cable 22 is op-
_erated to position the next adjacent stripper

3D

45

| big—-end-Up

o0

the same manner as was the first.
40

rod over the ram 13. The holding device is
then moved downwardly into engacrement
with the newly positioned mold and the con-
tained 1ngot partially stripped therefrom in
This pro-
cedure is followed until all of the ingots haw
been partially stripped from their associ-
ated molds and the car is then moved to the

desired location where the ingots may be lift-

ed completely out of the molds.

The foregoing is a description of the pro-

cedure followed in stripping. big-end-up in-
gots, having no shrink head portion, from
molds. In stripping an 1ingot
which 1s provided with a shrink head por-
tion, the ram 13 can, if desired, be moved up-
wardly only sufﬁcwntly to loosen the ingot
from its initial contact with the mold WB:HS.,

- and the stripper rod will then be permitted

51

60

Go

to return to its normal position, 1. e., with the
head 10z seated on the stool. The shrink
head portion of such an ingot as cast projects
above the mold top and it is therefore not al-
ways necessary to raise the body. of the ingot
above the mold, since the tongs mav readljr

engage the shrln.g; head portmn However,
it is in all cases desirable to Taise even such
1ngots somewhat, since doing

so provides a

space between the mold walls and the ingots
permitting the circulation of air around the
ingots and effects a desirable accelerated rate

1,897,606

of cooling. Furthermore, my apparatus can
be used to ‘considerable advantage in the
stripping of ingots of this class, since the in-
itial slight lifting of an ingot overcomes any

sticking relation between the ingot and mold

and thus renders subsequent lifting of the in-
got with tongs more easy.

Although means for stripping Gathmann
big-end-up ingots cast with a shrink head
portion are well known, I believe the present
invention to provide the first method and ap-
paratus for efficiently loosening, raising, and
locking 1n raised position within the mold a
big-end-up ingot so that its upper portion
may be gripped by tongs at a location remote
from the apparatus for eﬁectlng the upward
movement of the ingot.

My improved apparatus is thus applicable

to the stripping of both kinds of big-end-up

ingots, namely, big-end-up ingots cast with
a shrink head ‘and those cast without a shrink

head. My apparatus is simple and of such

arrangement that the various parts may be
of the rugged construction necessary in steel
plant practice.

A jag of molds, as set up in commercial

production of 1ncrots frequently consists of
thlrty to forty molds and heretofore consid-
erable time has been required to strip the
molds of such a jag. The arrangement of
my apparatus and the carryl
vention are such that a smg1g ram-may be
used- for rapidly raising the stripping rods

and i1ngcts of an entire jag, although several -

rams may be set up together as a umt when
it 1s desired to attain greater speed in the
stripping operation, particularly where dou-
ble rows of molds are carried by the cars.
Heretofore, because of the high costs of
stripping ‘big-end-up ingots cast without a
shrink head, few mgots of this kind have
been cast on cars. -By means of my inven-
tion such ingots may be stripped rapidly and
economically, and the field for the use of the

big-end-up mold and consequently the field

out of my in-

70

80

86 -

90

05

100

105

110

for the productmn of the best quahty mg'ots, |

is thus-greatly broadened.

I claim:

1. An apparatus for strlppmg an mgot
from an ingot mold having an opening in its
bottom and a movable closure for said open-
ing, comprising a mold support, a frame
above said support, a holding dev1ce, mounted

on said frame, means operatlvely connected

to said holding device for moving the latter
downwardly substantlally coaxially with
said mold and into positive engagement with
the upper face of the mold to prevent upward
movement thereof, and vertically movable
means mounted on said support and substan-
tially coaxial with said holding device and
adapted to engage said closure for moving
the latter and the ingot upwardly with re-
spect to said mold and holding device.

2. An apparatus for stripping an ingot

115
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irom an ingot mold having an opening in its
bottom and a movable closure for said open-
ing, comprising mold support, a frame above
said support, a holding device mounted on
said frame, means operatively connected fo
sald holding device for moving the latter
downwardly substantially coaxially with said
mold and into positive engagement with the
upper porfion thereof to prevent its upward
movemens, means to position said support
and said mold under said holding device, and
vertically movable means mounted directly
under said holding device and being engage-

~able with the closure of a mold positioned un-
der the holding device for moving the latter
and the Ingot upwardly with respect to said

mold and holding device.

3. An apparatus for stripping an ingot

irom an ingot mold having an opening in its
bottom and a movable closure for said open-
Ing, comprising a frame, a support adapted
to position and support a -mold under said
frame, a hold-down device mounted on said

trame ior downward movement substantial-
ly coaxially with a mold on said support and

into direct positive engagement with the up-
per portion of said mold, and means mounted
below said hold-down device and the mol
on said support and being movable upwardl
1nto engagement with said closure for moving
the latter and the ingot upwardly with re-
spect ©to said mold and hold-down device.

4 An apparatus for stripping an ingot
irom an ingot mold having an opening in its
pottom and a movable closure for said open-
Ing, comprising & frame, a support adapted
Lo position and support s mold under said
irame, & hold-down device mounted in said
irame for downward movement substantial-
1y coaxially with a mold on said supvort and
having spaced portions adapted to positive-
iy engage the top face of a positioned mold,

means operatively connected fo said hold-

down device for moving the latter downward-
ly to bring said spaced portions into direct

- positive engagement with said mold, and 2

stripper rod mounted below said holding de-
vice and the mold on said support and being
movabie upwardly from a normal position of

non-engagement into engagement with said

closure for moving the latter and the ingot
upwardly with respect to said mold and hold-

il

- down device, o

5. An apparatus for stripping an ingot
irom an ingot mold having a necked in open-
ing 1n 1ts bottom and a movable closure for
sald opening, comprising a frame, a suppors

adapted to position and support a mold under |

said frame, a mold hold-down device mount-
ed 1n said irame for downward movement
substantiaily coaxially with said mold and
having spaced portions adapted to engage the
top face of a positioned mold, means opera-

tively connected to said hold-down device for
‘moving the latter downwardly to bring said

spaced portions into direct positive engage-

ment with said mold, a stripper rod mounted .

below said hold-down device and the mold on
salc support and being movable upwardly
nto-engagement with said closure for mov-
ing the latter and the ingot upwardly with

respect to said mold and hold-down device, .

and means for retaining the stripper rod and
mngot in elevated position. |

6. In an apparatus for stripping ingots
trom mgot molds, the combination of a mold

b=

support, a frame above said support, a mold -

hold-down device mounted on said frame
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above said support for vertical straight-line

movement substantially coaxially with a mold

on sald support to engage the upper end face
of said mold, and a stripping device mount- -

ed on said mold support below said hold-down

device and being movable upwardly to push |

the contained ingot partially through the
mold while the latter is held down by said
hold-down device. '

support, a irame above said support, s mold
hold-down device mounted on said frame
above said support for straight-line vertical
movement toward and substantially coaxially

with a mold on sald support, said device hav-
Ing spaced portions adapted to engage the
upper end tace of said mold on opposite sides

7. In an -apparatus for sﬁripping ingots
- from ingot molds, the combination of a mold

3G
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thereoi, and a stripping device mounted below -

sald hold-down device and said mold for
movement upwardly to push a contained ingot
partially through the mold while the Iatter
1s held down by said hold-down device.

8. In apparatus for stripping ingots from

ingot molds, the combination of 3 frame, o
| i . o B Fa) o
mold nold-down device mounted for vertical

~movemens on said irame, a car mold support

mounted for horizontal movements into and

out of the path of said hold-down device for
positioning a supported mold below said hold- !
‘down device for engagement by the latter,

and mechanism mounted in fizred relation to
said frame and including an element mount-
ed for substantially straight line movements
parailel with and adjacent the line of move-
ment of said car, means connected to said ele-
ment for driving it, and a detachable connec-
tion between said element and said car.,
9. In apparatus for stripping an ingot from

5 big-end-up necked-in bottom mold, the bot-

tom opening of which is closed by a separable
closure of larger horizontal cross sectionsl
ares than the said opening, comprising a car
support for said mold having an opening

with which the opening in-the mold bottom:

160
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1s adapted to register; a siripper rod mount-

ed for sliding movement in the opening in

sald support, means on said support and co-

operating with said stripper rod for support-

130
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ing the latter in a normal inactive position be-
low and out of contact with said mold closure;
and means independent of and below the
stripper rod for moving said rod through said
openings 1nto contact with the mold bottom
closure to moyve the ingot vertically upward
with respect to the mold.

10. In apparatus for stripping an ingot
from a big-end-up necked-in open bottom
mold, the bottom opening of which is closed
by a separable closure of larger horizontal

- cross sectional area than the said opening,

156

comprising a car support for said mold hav-
ing an opening with which the opening in the
mold bottom 1is adapted to register; a strip-
per rod mounted for sliding movement in the
opening in said support, means on said sup-
port and. cooperating: with said stripper rod

- for normally supporting it below and out of

20

contact with said mold closure: means inde-
pendent of and below the stripper rod for
moving said rod through said openings into
contact with the bottom closure to move the

1ngot vertically upward with respect to the

26 mold; and independent locking means en-
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gageable with said rod when in elevated po-
sition for maintaining an ingot in elevated
position when the mold is moved from said
stripping apparatus.

11. In apparatus for stripping an ingot

from a big-end-up mold having a necked-in’

opening in its bottom and a separable closure
for said opening, comprising a car support
for said mold having an opening with which
the opening in the mold bottom is adapted to
register; a stripper rod mounted for vertical
sliding movement in the opening in said sup-
port and having a head adapted to seat upon

~ said support for normally maintaining said

rod in an inactive position with its upper end
portion extending above said support and

into the-opening in said mold but below and
out of contact with the said mold closure;

and means independent of and below the
stripper rod for moving said rod through

sald openings to engage said closure and to

move the ingot vertically upward with re-
spect to the mold. :

12. In apparatus for stripping an ingot
from a big-end-up mold having a necked-in
opening 1n its bottom and a separable closure

for said opening, comprising a car support

- for sald mold having an opening with which

656

the opening in said mold bottom is adapted

to register, gaid support being provided with

~a tapered seat at the upper end of the open-

60
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ing therein; a stripper rod mounted for free
vertical sliding movements in the opening
in said support and having an enlarged head
substantially smaller in cross section than
the opening in said mold bottom, the under

side of said head being tapered for engage-

ment with sald tapered seat whereby said rod,
upon being lowered, is self-centering with
respect to the opening in said support and

1,897,608

the head projecting above the support when
seated ; and lifting means separate from and
below said rod and engageable therewith for
moving sald rod through said openings to
engage said separable mold bottom closure
and to move the ingot vertically upward with
respect to the mold.

13. An apparatus for stripping an ingot
from a big-end-up ingot mold having a
necked-in opening in its bottom and a separa-
ble closure for said opening, comprising a car
support for said mold, means for holding the
mold during the stripping operation, said car
support having an opening with which the
opening in said mold bottom is adapted to
register, said support being provided with a
tapered seat at the upper end of the opening
therein; a stripper rod loosely mounted for
sliding movements in the opening in said
support and having an enlarged head sub-
stantially smaller in cross section than the
opening in said mold bottom, the upper face
of said head being normally disposed below
and out of contact with the separable
mold bottom closure and the under side of
sald head being tapered for engagement with
said tapered seat in said support, whereby
sald stripper rod, upon being lowered, is self-
centering with respect to the opening in said
support; hifting means mounted below and
separable from said stripper rod and engage-
able therewith for moving said rod through
sald openings to engage said mold bottom
closure and to move the ingot vertically up-
ward with respect to the mold; and a latch
automatically engageable with said rod for
maintaining the rod and ingot in elevated
position after said lifting means is disen-
gaged from said rod.

14. In apparatus for stripping an ingot
from an ingot mold having a bottom open-

Ing comprising a support for the mold having

an opening in line with the bottom opening
of the mold, a vertically movable stripper
rod extending through the opening in the
support and having a headed portion adapt-
ed to move into and out of the bottom open-
ing of the mold and which in its lowermost
position projects above and rests upon the
top of the support, a frame above said sup-
port, a mold hold-down device mounted on
sald frame above said support for movement

substantially coaxially with a supported mold

into positive engagement with the upper por-
tion of said mold to oppose upward move-

ment thereof, and means mounted below said

support and being engageable with the strip-
per rod for raising the latter. |

15, In apparatus for stripping an ingot
from an ingot mold having a bottom opening
comprising a support for the mold having
an opening in line with the bottom opening
of the mold, a wvertically movable stripper
rod extending through the opening in the
support and having a headed portion adapt-
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ed to move into and out of the bottom open-
ing of the mold and which in its lowermost
position projects above and rests upon the top
of the support, a frame above said support,
a holding device mounted above said support
on said frame for vertical movement towards
and substantially coaxially with a supported
mold and having spaced portions adapted

1o positively engage opposite sides of the top

face of said mold to oppose upward move-
ment thereof, and means mounted below said

support and being engageable with the strip-

per rod for raising the latter.

16. In apparatus for stripping an ingot
from a big-end-up mold having a bottom
opening closed by a separable closure of

- larger cross-sectional area than said opening

20
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and which is disposed above the bottom of
said opening, comprising a support for said
mold having an opening with which the
opening in the mold bottom is adapted to
register; and a stripper rod having a top of
smaller diameter than said mold bottom open-
ing mounted for vertical movements in the

‘opening in said support and having means
for holding said rod in a normal position

with its top disposed above said support,
within said mold bottom opening, but below
and out of contact with said mold closure.

In testimony whereof, I have hereunto sub.-

scribed my name.
EMIL GATHMANN. .
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