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labor as possible.

they can be. cast at the converters. .

No. ’755 368.
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PATENT OFFICE. .

ROBERT W. HUNT.,
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INGOT-PERFECTING MACHINE.

 SPECIFICATION forming part of Letters Patent No. 755,368, dated 2Tarch 22, 1904.

Application filed May 20,1903, Serial No. 158,044,

(No model))

To all whom it may concerm:

Be it known that I, RoBErT W. HUNT, of
the city of Chicago, county of Cook, and State
of Illinois, have invented a certain new and
useful and Improved Ingot-Pertecting Ma-

Thls invention relates to the pertectmo’ or
curing of steel ingots that contain pipes or
cavities and which would otherwise be un 1t
for use. -- | .

"My invention has special reference to a ma-
chine for perfecting steel ingots in rail-mills
and during the time when the ingots are in
transit from the converter-house fo the mold-
stripping station.

In the conduct of a rail-mill the molten steel
is taken from the converter and poured into

the ingot-mold with the greatest possible de-

Spatoh The filled mold then makes way for
another and is allowed to stand until the ingot
metal becomes sufficiently solid to_retain 1{s
form.  Thereupon the mold isstripped from
the ingot and the latter is taken to the soak-
ing-pit, from which, after being reheated, it
is taken to the rolls., where 1t is manufactured
or rolled into rails. .

The present value of the manutactured prod-
uct is such that the entire process of casting
and rolling steel ingots to be profitable must
be conducted with celerity and with as little

used in casting an ingot it is likely to be piped
or to contain large blow—holes and thus be
rencered unfit tor use. This da,nﬂ“er is obvi-
ously 1lncreased when even the most simple

precautions are neglected. In such an estab-

lishment the rollmcr-mﬂl is planned to take

‘care of the maximum output of the converters
of the plant and when in operation it is a con-

stant drain upon the converter- house or de-
partment the ingots being used as rapidly as

_ Conse-
quently 1t ‘becomes necessary to expedite the

-work of molding or casting the ingots In

every way that is tound pra(3131(3:.1]:)lej and noth-
ing is allowed: to interfere with the casting
and sending: out of the ingots. All of the

known methods of treating an ingot to insure
uniformity and solidity are such that they
must be employed immediately after the pour-

Kven when every care is

ing and casting of the ingot and require the
expenditure of an excessive amount of valu-
able time in the converter-house. Inasmuch
as the product of the rolling-mill is dependent
upon the output of the converter or casting
house, it will be readily seen that any time
lost or delay suffered at said converter-house
involves a heavy loss from idleness in the
rolling-mill department, the productiveness

of the plant as a whole being reduced. Thus

it. happens that the several precautions that
could be adopted to prevent the development
of blow-holes and pipes in ingots and better
insure a solid ingot—such as “slow pouring,

| supplemented by packing or wedging the tops

of the ingot in the mold, the spraying thereof
and other like methods-—are dispensed with
because of the cost of carryingthemout. The
outcome of this lack of care in casting rail-
ingots 1s that comparatively large numbers
of 1imperfect ingots are formed, the same con-
taining pipes, cavities, or blow-holes of'vary—
g extent.

It 1s a well-known fact that the plplno" of
an ingot is due to the shrinkage of the steel
within the ingot-walls, which form quickly
after the molten steel has been poured into the
mold, and that the liberation of the occluded
oases from the molten steel during solidifica-
fion and their collection at the center and in

the upper part of the ingot have much to do

with the extent of the pipe or cavity therein.
It 1s also well known that the metalloids con-

tained 1n molten steel part with their heat less

reacdily than the steel proper, and therefore as
the steel cools are forced toward the central

‘and upper parts of the ingot and ultimately

face or line the walls of any cavity therein.

at 1ts center and account for the relative weak-

ness of the metal in the axial portion of the

ingot. A merely impure central portion or
core in.an ingot does not materially affect the
make-up or strength of a rail or other article
that 1s rolled from the ingot; but when the

metalloids are segregated from the steel mass,

as when they are present on the walls of a

‘pipe or cavity, they prevent the welding to-
‘gether of said walls at any time thereatter
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"The metalloids that may be present in a com-
mon steel ingot will be found to predominate

QO

95

OQ




~unfit and unsafe tor use.
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or bar.

Hence whenaningot containing a pipe or large

blow-hole is reheated and rolled the cavity is
simply elongated and takes the form of a wide
long-crack or flaw, or several thereof, greatly
dlmlmshmo' the Strength of the finished rail
Tn rails these flaws are usually found
in the rail-web or in the lower part of the
rail-head and when present render the rail
Rails of this char-
acter are called “‘piped rails,” and although
all rails are carefully inspected piped rails
often escape detection, the cracks and flaws

therein seldom being visible upon their sur-
faces.

Such rails therefore find their way
into railroad-tracksand notinfrequently cause
disastrous railroad wrecks by crushing and
breaking under the wheel -blows and the
weight of trains. It 1s possible to avoid the
effects of ingot pipes by cutting off and dis-
carding the tops of all ingots, as 1s the prac-
tice 1n the manufacture of finer articles, such

- as armor-plate; but such waste and expense
- prohibits the practice of this precaution in

S 25

| - great loss.
- slow method of packmﬂ' the molds or the like

rail-mills, the operators being compelled to
use the ingots whole and trust to final inspec-

tion for the discarding of the imperfect prod-

ucts. Quantities of rails are thus rejected and
it is evident that piped ingots .are a source of

would result from the readoption of the.old

at the.converter or pouring station. It seems

- evident, therefore, that it is futile to attempt

35

or propose any treatment of or operation upon
the ingot which must take place at the pour-

-ing—station-and require the expenditure of any

considerable amount of time at that point, yet

~up to this time no successful method or ma-

40 1

chine has been devised for perfecting heavy
ingots at any other time or place, unless the

'process of compression—which 1s too costly

for use in rail-mills—be excepted.

Numerous investigators have endeavored to -

account for the presence of large cavities and
blow-holes in cast-steel ingots: but 1 believe

that it is generally admitted that their occur-

rence, size, and distribution in the ingot mass
are to a great extent dependent, first, upon
the chemical nature of the steel; second, upon
the- change which the steel undergoes while

being and after it is poured into the mold;

- third, upon the amount or extent of shrink-
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age within the ingot after its walls or crusts
have formed, and that the pipe develops after
the top crust of the ingot has formed and after

the 1ngot has left the pouring-station.

My conception is that the chemical nature

“of the steel, the changes that take place there-

in, and the sum-total of the shrinkage within
the ingot may be entirely dlsre@arded pro-

vided a way and means are devised for per-
fecting the ingot cheaply after the ingot has

partially solidizied, but while its interior IS

allowed for the natural solidification of the

Nevertheless, this loss is less than

A considerable period isalways

755,368

ingot before the mold is stripped, and I find

that the ingot may be successfully treated dur-

ing this period without interrupting the work

of any department of the mill. The process
which I employ is described in a companion
application of even date herewith, filed May

20, 1903, Serial No. 158,042, and consmts., pri-
marﬂy, in the followmo‘ steps, to wit—first,

pouring the molten metal into the mold and

then allowing the filled mold to stand for some
minutes until the top crust of the ingot forms
and takes on considerable thickness and

‘strength, then preparing a heated rod of

steel and thrusting said rod through the top
crust of the ingot into the central or axial
portion of the ingot, thereby reducing the
temperature of said axial portion and so far

as to deflate and fill any pipe, cavity, or blow-
hole that may have formed within the ingot,
and, finally, stripping the mold from the ingot
after sald bar or rod has become fixed in or
incorporated with the mass of steel composing

the ingot.

The primary object of this invention is to

'Pr0V1de a machine or apparatus for rapidly -

carrying out the several steps of this process,
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“displacing the molten metal within the ingot

Q0

to the end that the ingots may be perfected

or cured as rapidly as they can be produced
at the converter-house and cared for at the
stripping-station.

A particular object of this invention is to

provide a comparatively light and handy ma-

chine for placing, holding_, and driving the
rods or billets which are employed in the proc-
ess, and which machine shall also be adapted

to assert a considerable pressure upon the top

of the ingot in the mold at the moment when
said rod or billet is being driven into the same,
to prevent the dlsruptlon of the ingot-crust.

Another special object of my invention is
to provide a machine of the character recited

which may be employed in cooling the upper
crust of the ingot when need be, and still an-
other object ot my invention is 0 provide an
ingot perfectmg or curing machme tha,t may
be operated by a single person.

"My invention consists gener ally in an ingot-
perfecting machine comprising ‘a suitable
frame that is arranged above the ingot-mold
stand, in combmatlon with means for moving
said frame vertically and laterally to properly
p081t10n the same, a rod‘or billet holder pro-
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vided in said_ tra,me and a billet-driver also -

| promded in the frame for drwmg the rod or
billet out of said holder and into an ingot placed

beneath the same. -
My invention consists in further various

constructions and in combination of parts, all

as hereinafter described, and partly opened
out i1n the claims. .
The invention will be more readlly under-

stood by refer ence to the accompanying draw-

ings, forming a part of this smmﬁcatlon and

‘in which—
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18 poured into the mold 2 and allowed to stand
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Figures 1 to 5, inclusive, are vertical sec-
tional elevations of my machine, illustrating
the several steps in its operation; and Fig. 6 is
a sectional view of my novel perfected ingot.

A thorough understanding of my machine

will be facilitated by an explanation of the
process 1n which 1t 1s employed and of the re-
sults accomplished by its use. 1 will there-

fore state the same before proceeding to the
description of the machine in detail, referring

meanmme to the drawings.
In carrying out my process the molten Steel

therein for a considerable length of time until
the top crust B of the ingot A has formed and
cgained considerable thickness and solidity. In

the meantime a pipe or cavity may have begun

to form within the ingot, depending upon the
quality of the steel, or, in other words, upon
the quantity of gas that is contained therein
and the internal shrinkage of the ingot. The
non-presence or the presence and extent of
the pipe or blow-hole in the ingot A may be

due to many and varying conditions, all of
which I am able to ignore through the em- B

ployment of a bar. rod or mold-piece C, which
I preferably thrust throucrh the top crust B
of the ingot at any convenient moment before
the mold 2 is stripped from the ingot A. 1
preferably heat this bar, rod, or billet C be-
fore thrusting 1t into the ingot; but itis always
cooler than the molten center D of the ingot.

- The rod C theretore supplies any deficiency of
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metal within the ingot and also performs the
equally important office of suddenly reducing
the temperature of the central or axial portion
of the ingot to more quickly render it plastic
and by so doing disperse the gases and metal-
loids that would otherwise collect at the center
of theingot. Such dispersion 1s due to actual
displacement by the billet and also to the expul-
sion of the gases and metalloids from the steel
as 1t cools from the center outward. The
thrusting of therod Cinto the ingot A occupies
but a moment, and as the metal quickly cools

around the upper end of the rod, the means:

used for driving the rod into the ingot may be
removed at once. The ingot then stands un-
til 1t is ready to go to the st_ripping—-—machine,

got and. the latter is ready for the soaking pit
or furnace. In addition to the forewomw 1
preferably subject the top of the ingot to
pressure at the time when the rod is being
driven into the ingot to prevent the eruption
of the top crust B of the ingot by the pres-
sure that is created therein by the forcible in-
troduction of the rod C. The ingot that is

- produced in this manner is solid throughout

60
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and free from a pipe or blow-holes. The rod
will retain its form or become blended with the
metal in the ingot, according to the tempera-
ture at which the rod is introduced. If the

temperature is low, the rod will simply weld
with the ingot mass, in the meantime serving

1ngot.

to dispel the metalloids, &e., from the center
of the ingot. On the other hand, if the rod is

quite hot when inserted 1t will melt and blend

~with the ingot metal before the center of the in-
oot becomes plastic through the cooling of the

ingot. I preferin most cases to use a steel rod
of better quality than the steel ingotand which

when melted within the ingot serves to dilute

the metalloids in the ingot and correspond-
Ingly raise the quality of the steel at the cen-
ter of the ingot. The rods used in different

‘ingots need not be of the same length, and 1

i

prefer to fix the size thereof according to the
iriternal pressure that the ingot-walls and the

‘mold will withstand or the cubical capacity
of the pipe which 1s likely to form in an ingot
composed of steel of a given kind and quality.’

Referring now to the drawings for the de-
tails of my invention, it will be observed that

the Ingot-molds 2 are used in pairs upon the

usual mold stools or cars 3. These cars run

upon a track 4, that leads into the perfecting
house or station, and the portion of one track

beneath the pertectma'—machme is termed the
mold-stand.” Means (not shown)are usually
provided at this point for moving the mold-

car back or forth to accurately positi‘on the

mold beneath the perfecting-machine. Said
perfecting ~-machine. preferably comprises a
oravity-press, by which considerable weight
or pressure may be imposed upon the top of
an ingot in the mold beneath the machine. In
acddition to being a press this machine consti-
tutes a holder and a guide for the rod or bil-
let C above mentioned. The machine also
serves as and. includes a rod or billet driver,

-
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by which said rod or billet C is iorclbly _

driven through the crust B of the ingot, A and
lodged 1n the axial portion D thereof. o
The essential parts of the machine are the

IO5

ouide-barrel or cozy 6, the rod-driver 15, and -

the frame wherein the same are arranged and
the weight of which may be employed to ex-
ert the necessary pressure on the top of an
Said frame 7 is sus_pended from and
19 Iatel ally movable with the car or truck 8
and is vertically movable by means of the hy-
draulic engine 9,provided on said carand hav-

| ing 1ts piston--rod 9" joined to the top of the
whereupon the mold i1s removed from the in--

frame.. (See Fig. 4.) The cozy 6 is provided
with trunnions 6 and is trunnioned between

the arms 7’ of the large fork which I provide
upon the lower end of the frame7. The fork
portion of the frame also carries the long fiuid-

cylinder 12, in which the piston 15" of the
driver 15 is arranged. The ¢ylinder 12 and
the cozy are concentric or in line when the
cozy 18 In 1ts normal vertical position, and said
cozy 1s provided with a central bore 13 to re-
ceive the end of the driver or piston rod 15
when the latter is pPOJected from the cylin-

der 12.

14 is a stop provided on the fork of the
frame and with which the cozy engages when
in its vertical position. This, if’_ldesired,_may

IIO
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A

be adjustable.
upon 1its trunnions 6’ by means of the oscillat-
ing cylinder or engine 10, that is trunnioned
between the arms 7" of the fork, the piston-

-rod 10" of said engine being pivoted upon the

side of thecozy. By this means the cozy may
be swung into the inclined position to receive
a billet C, asshown in Fig. 1 of the drawings.

11 represents the roll-chute by which the
perfecting rods or billets C from furnace (not

shown) are delivered to the cozy when the lat-

ter is in 1ts inclined position.

20

- When either the bar C or the driver 15 enters.

30
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- the mold when the cozy is lowered thereon.
The walls of the cozy are preferably tapered

~or the driver to pass.

16 represents a dog or latch provided in the
side of the cozy to engage the bar or billet
that is dropped into the same. The dog 16 1s
arranged on the short shaft 17 below the trun-
nions 6 and on its end is provided with a le-
ver 18, having the weight 19 on one end and a
small roller 20 on the other end, said roller

operates through the side of the cozy and

movably projects into the bore of the same.

the cozy, the roller 20 is displaced and the le-

ver 18 1s thus operated to remove the dog 16

from the bore of the cozy and permit the rod
When the rod C is
dropped into the cozy, its lower end strikes
the stop-plate 22, which prevents the rod from

falling out of the cozy. This plate is pivoted

upon a light frame 23, extending from the
frame 7, and is preferably held up by a spring
24, which yields to allow the cozy to swing
up or down past the plate. The upper face
of the plate 22 is preferably corrugated and

serves as a rasp to clean the lower end of the
‘rod at the time when the cozy is swung down

or into its vertical position.
- The lower end of the cozy is larger than its
upper portion and conforms to the shape of

the mold. The extreme lower end 6° presents

a flat surface to the top of the ingot within

oppositely to the taper of the ingot-mold to
avoid the sticking of the cozy in the mold. I
preferably make the cozy a metal casting and

~ provide the same with an internal chamber 6.
To this I connect a pipe or pipes 25, whereby

~air or water may be supplied to the 1n_ter10r of

the.core for cooling the same whenever neces-

. sary. To protect the hot rod which may be
- . presentinthe cozy,l preferably arrange a hood

55
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or water-shed 26 around the driver 15 and
above the cozy. This hood is attached to the

frame 7 below the stuffing-box or gland in
‘the lower end of the c;y]mder 12 and serves to
“deflect the water which. leaks through said
stuffing-box, preventing the fall thereof into
the interior of the COZY, where it would cool the

rod lodged therein. The several hydmuhg or

.steam cyhnders 9,12, and 10 are included in a
suitable ﬂmd-pressure system, and the actions

of the frame 7, the driver 15, and the cozy are
controlled by suitable levers arranged in prox-
1mity to the perfecting-machine.

The cozy is operated or swung |

the slipping of the rod in the cozy.

ing the upper crust of the ingot.

- 755,368

The operation of rhy novel ingdt-perfecting—
machine is as follows: When a mold contaln-

‘ing a new ingot arrives upon the mold-stand
‘beneath the perfecting-machine, said machine

will be in its elevated position. Atthistime,

“orjustprior tothearrival of theingot,the cozy,

guide,or rod-holder 6 is thrown into its inclined

position by means of the engine 10. In this
position the upper end or mouth of the cozy
1is opposite the lower end of the rod-chute 11,

and a heated rod or billet C is 1mmed1atelv
Supphed to the cozy. In passing or falling

into the cozy the rod lifts the latch-roller 20,

and thereby automatically retracts the la,tch
or dog 16, so that the rod may drop freely into
the lower part of the cozy with its upper end
dropping to a point beneath the roller 20.
The rod strikes upon the stop-plate 22 and
will be held thereby until the cozy is swung
back to its vertical position. Meantime, as
illustrated in Fig. 2, the rod will have been en-
gaged by the latch 16, theweight 19 imposed
thereupon providing sufficient force to prevent
When
the foot or lower end of the cozy movesaway
from the stop-plate 22, the same will scrape
the lower end of the rod and remove the scale
therefrom. As soon as the cozy has reached
its vertical position against the stop 14 the
whole frame 7 is allowed to fall, and the same
having been previously positioned exactly

over the ingot-mold the foot of the cozy will

drop 1into the top of the mold and rest upon
the top crust of the ingot therein. If de-
sired, the whole pressure or weight of the
perteetlna'-machme may thus be pla,ced upon
the ingot, and such pressure serves to pre-
vent the er’uption of said upper crust when
the rod or billet is driven therethrough into
the molten center of the ingot. The driving

of the ingot is accomphshed as shown In

Fig. 4—towit, by the downward thrust of the
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driver 15, which expels. the rod from the -

holder or cozy and drives 1t into the ingot.

It will be observed that. as the rod passes

through the crust of the ingot the scale. will
be removed from the sides of the rod, so that
when the rod finally penetrates the ingot it
will be bright and in good condition for quick
weldi-ng. therewith. When necessary, a cool-

ing fluid may be supplied to the lower part

of the cozy to assist in cooling and. thicken-
Iprefer n
all cases to allow the cozy to remain in the
mold for a short time after the rod has been
thrust mto the ingot, the object of this delay
being to insure the (3111111110‘ of the upper end
of the rod i in the top crust of the ingot. When

sufficient time—a few seconds—-—has been al-

lowed for this purpose, the frame and the
cozy are lifted, and thereupon the ingot-mold,

‘with its.perfected ingot, may be remov_ed to

illed mold is

Another

the stripping-station.

then placed beneath the perfecting-machine
and the foregoing operation is repeated, the
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plunger being withdrawn from the. position
shown 1n FlO’ 5 before the cozy is tilted to
receive the next perfecting-bar. =~ The whole
operation described need not occupy more

‘than a minute and may be performed as rap-

idly as the molds can be stripped from the
ingots at the stripping-station.

' duction of my machine therefore does not

IO

“and uniform throuo‘hout by redason of the ad-

20

entail any delay or-loss of time in any de-
‘partment of the steel mill or plant.
oot which comes to my machine may contain

a very large pipe or a number of blow- holes:
but upon. leavmﬂ' the machine it will be sohd

dition of the pelfectmmbar or billet, which

the strength of the central portion of theingot.
It 1s obvmus that numerous modlﬁ(,atmns
of my invention will readily suggest them-

- selves to one skilled in the art, and I there-

fore do not conﬁne the same to the specific

3_0_ |

“same, an elongated rod-cozy carried by said

mstructlons herein shown and described.
Having thusdescribed my invention, I claim

asSnew and desire tosecure by Letters Patent—

1. An ingot-perfecting machine, COmpris-

ing a suitable frame that is movable above

the Ingot- mold stand, in combination, with
means for moving smd frame, to position the

frame and a rod-driver also provided in said
frame, for driving a rod from said cozy into

an me“ot placed beneath it, substantmlly as

35

descrlbed

2. Inaningot-perfecting machine, the com-

~ bination, of the ingot-mold stand, with a rod-

40

COZY, a,nd means for driving a rod from sald
cozy, as and for the purpose specified.

3. An ingot-perfecting machine, compris- |

ing an ingot-press, having a laterally-mOVbele

,. member adapted to O‘mde the perfecting rod

45

or billet, in combmmtlon with a billet- dI iver
operable 1n said member when the latter is in

1ts normal position, substantially as descmbed

4. An ingot-perfecting machine, compris-
ing a suitable frame, in combination, with a

_rod or billet cozy, to receive a rod or blllet 2,

50

latch for holding said rod or billet therein and
means for foreibly expelling the rod or billet
from said cozy, substantially as described.

5. An ingot-perfecting machine, compris-
ing a suitable frame including or provided

. with a movable cozyv laterally movable with

55
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respect to said frame, to contain a perfecting
rod or billet, iIn combination with means for
operating said cozy and a billet-driver pro-
vided on said frame, to forcibly expel said rod
or billet from said cozy, substantially as de-
scrlbed |

6. An ingot-perfecting machine, CDmpI 15-
ing a suitable frame, 1n combination with
means for moving said frame, a rod or billet
holder 1n sald frame, a billet-driver and scale-

removing means, for brightening the rod or

The 1ntro-

The 1n-

fills the interior of the ingot to overﬂowmg, |
thus closing all pipes and “cavities and which
asitincorporates with the ingot mass increases

billet prior to its expulsion from said holder,
substantially as described.

7. An ingot- perfecting machine, comprls--

Ing a VGI‘tIC‘LHY-IIlOV&blB hillet holder Or COZY,
in combmatwn with a billet-driver and means
for coohno 5&1(1 cozy, substantmlly as de—

Ismlbed |

8. An 1nﬂot—pertectln0' machme compris-
ing, in combination, the Vertlcallv and later-
| ally movable frame, the rod or billet chute,
the cozy trunnioned in said frame to receive
a rod or billet from said chute, means for op-

S
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erating said cozy and a billet- drnrer Substan- _

tially as described.

9. An ingot- pelfectmo' machine; compms—_._

ing a movable frame, in combmatmn with

means for operating the same, a billet- -COZY
arranged in said frame and pr ovided with an
_enlarﬂ‘ed lower end, to fit an ingot-mold, a,nd”
a billet-driver, %ubstfmtmlly as descrlbed
10. An 11:10'013 perfecting machine, compris-
1ng a movable frame, in combination with
means for operating the 'same, a billet-cozy
arranged in said frame, provided with a ta-
pered lower end, to fit an ingot-mold, suitable
rod-holding means In connection with said
cozy, and a rod or blllet drwer substa,ntlally
as described. |
~ 11. An ingot-perfecting machme, compris-
1ng a VertlcalIV and laterally movable frame,
in combmatmn with means for actuating the
same, a perfecting rod or billet holder mov-
‘ably arranged in said frame, means upon said

frame for operating said cozy, a suitable latch
for holding a rod or billet in said cozy, a billet-

driver provided on said frame and means for
projecting same into said cozy to forcibly ex-
pel a rod or billet therefrom, substantmlly as

described.
19. An ingot-perfecting machine, compris-

ing a suitable frame, in combination with a

swinging billet-cozy arranged therein and hav-
ing a central bore, to receive a rod or bhillet,

means for operating said cozy and a corru-

gated or rasp-like billet-stop arranged beneath
said cozy, as and for the purpose specified.
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13. The combination of an ingot-mold con- .

.t‘LiI]iI]fJ’ a partially - sohidified ingot with a

power-actuated mechanism for 0'111d1n0' and
driving an elongated billet or rod { throun‘h the
top and into the interior of sa,ld 1110"0113 Sub-
stantlally as described. "

The combination of an ingot-mold con-
tammO‘ a partially-solidified IDU’Ot with a press
hwmt‘r q pressure—foot to rest upon the top of
said ingot in said mold and a mechanism for
h{)ld:n:lg.+ ouiding and driving an ingot-perfect-

‘ing rodintosaid ingot while thesameis pressed
upon by said foot substantially as described.

15. An ingot- perfectmfr apparatus, com-
prising a 1od or billet holder movably sup-
ported above the ingot-mold stand and adapt-

ed to receive and temporaulv support a per-
fecting-rod, in combination with means for

dl‘lVlIlﬂ‘ Such ) rod from said holder and mto
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an- mcrot placed beneath the holder, substan-

tmlly as described.

~ 16. In an ingot-perfecting machine, a per-
fecting-rod cozy, movably supported above an
ingot-mold stand and adapted to receive and

support a perfecting-rod, in combination with

means for lowering said cozy and pressing the
same upon a molded ingot upon said stand, and

means, mdependently operable, for drwmﬂ* a
rod from said cozy into an mo'ot SO p0s1t1011ed *
substantially as deseribed. | | *

17. Inan ingot-perfecting epperetus aver-
-tically and la,terallv movable frame, in combi-
nation with means for moving the same, a per-
fecting-rod guiding and holdmcr device, mov-
“ably arrencred n the lower end of said freme |

~a driver prowded on sald frame and edapted

to operate in said guide and means for oper-

- ating said driver to expel from said- guide a

20

rod or billet previously pleced therem sub-

| stentleHV as described.

25.

‘means for moving the same vertically

18. An 1hgot- perfecting machine, compris-
ing a suitable frame, in combination with
“and
laterally above an 1n0’ot-mold stand, a drwer

- or plunger rod, means provided on said frame

for operating said drwer and a perfecting-
rod holder arranged in said frame and capa-

~ble of assuming two positions—one permitting
] 3'O~

and the other preventmo* the movement of the

driver therethrough, substantially as end for '

the purpose speelﬁed

~arranged beneath said cylinder and movable
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19. Inm an- ingot-perfecting machine, a suit-
able freme in combmetlon with a drwer cyl-
inder promded thereon, a driver projecting
from said cylinderanda perfeetm o-rod holder

with relation thereto, substentlally as de-
sceribed.

20. In an ingot-perfecting machine, a suit-

able frame suspended a,bove an Ingot-mold

45

stand, 1n'combination with means for moving

said frame vertically and later ally, a driver
provided on said frame means on said frame

for actuating the drlver' and a perfecting-rod

COZY suspended n said frame beneath  said
driver and.its actuating means, substa,ntmlly
as described. -

- 21, In an mﬂ'ot-perteetmor machine, a suit-

- able frame, in combinition with a perfectm O-

“rod holder or cozy suspended in said frame
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and movable to first receive and then secure
a perfecting-rod therein, and a rod-driver pro-

vided upon said frame ebove sald holder sub- -
stantially as described. .
- 22. In an Ingot-perfecting machine, a per-
fecting-rod holder or COZY pwotallv suspended
“above an ingot-mold stand and adapted to as-
sume different positions, in ‘combination with

a pertecting-rod driver operable through said
holder in only one of the positions ot said
holder, substentle]ly as described. |

93.- In an ingot-perfecting machine, a per-

feetmﬁ'-rod cozy, adapted to contain a per-
feetmo'-rod and normally occupying a verti-

tudinally
‘holder prowded in said frame and normallv

755,368

cal position, in combination with a driver

operable through said cozy when in its verti-
cal position, and means forinclining said cozy,
substantially as and for the purpose speci

24. In an ingot-perfecting machine, a suit-
able frame, 1n combination with a drlver ver-

tically movable therein, a perfecting-rod cozy

that 1s normally in elmement with said driver,
and means for moving said cozy out of aline-

ment therewith to receive a periectlnfr rod

substa,ntlelly as described.

25. In an ingot-perfecting machine, a suit-
able frame,in eombmetlon with a drwer longi-
movable therein, a perfectmcr-rod

111 alinement with said driver, means for mov-

ing said holder out of ehnement with said
-drwer to receive a perfectmmrod and means

for temporarily securing a rod plaeed in said

holder, substantially as deserlbed

- 96. In an ingot-perfecting machine; a suit-

‘able frame, in combination with & driver longi-

tudinally movable therein, a perfecting-rod

ouide and holder. promded in said frame, said
guide and holder being normally in alinement

with said driver but adapted to be moved out

‘of alinementtherewith, and alatch or securing

device provided in cenneetlon with said holder

and -automatically operable by the movement-
95

of said driver, substantially as described.
27. In an 1110'01: -perfecting machine, a suit-

able fraime, in combination witha drwer longi-

tudinally movable therein, a per.’reetmo*—rod
gulde and holder provided in said frame, said
o*ulde and holder being normally in alinement
WJth said driver but edepted to be moved out

of alinement therewith, and a latch or se-

curing device previded‘ 1 connection with
sald holder and automatically operable by the
movements of said holder end said dI‘lVBI‘ sub-

stantially as described.

28. In an ingot-per teetmcr maehme 2 SUS-
pended frame, in combination with a driver

-lonmtudmelly movable therein, a perfecting-
rod cozy arranged in said frame and normally
“in alinement with said driver, and meansupon

the framé for moving said cozy with relation

| tosaid driver, to receive a perfectmﬂ'—-rod sub-

stantially as descrlbed
- 29. In an ingot-perfecting machine, a suit-

able frame, in comblnetlon with a drwer rod,

means for actuating said rod, a perfecting o-rod
cozy normally in elmement with sald driver-
rod, and a latch provided upon said cozy and
operable by ssld duver substentla,lly a8 de-
seribed.

30. In an 1n0'0t—perfect1n0* mechme a sult-

~able frame, in combination with a per feetm 0

rod cozy suspended therein, means upon the

frame for swinging said cozy, a bottom rod-

stop upon said frame and a driver elso on said
frame, substantially as described. *

31. In an Ingot-perfecting maehme, a .sult-
able frame, in combination with a perfecting-
rod cozy movable in said frame, a driver for

Hed. -
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expellihg a rod from said cozy, a latch pro-

vided in connection with said cozy, and a bot-

tom stop for cooperation with said cozy in one

of its positions, substantially as described.
32. In an ingot-perfecting machine, a sus-
pended frame and means for moving same ver-
tically, in combination with a driver upon and
longitudinally movable in said frame, a rod

or billet holder suspended in said frame be-

neath sald driver and means for actuating

~ sald holder and for securing the same in its

20

| 30. |
able frame, In combination with a perfecting-

normal position, substantially as described.

33. In an ingot-perfecting machine, a suit-
able frame, in combination with a perfecting-

rod cozy pivotally suspended therein, means
upon the frame for swinging said cozy and
for securing the same in its normal position,
a latch operable to secure a perfecting-bar in
salc cozy when the latter is in its normal po-
sition and a driver operable to free said latch
and expel a rod from said cozy, substantially
as described.

34. In an Ingot- perfecting machine, a suit-
able frame, in eomblnatlon with a perfectmﬂ*.

rod or billet holder, a latch in connection
therewith for securing a rod or billet therein,
and a driver for freeing said latch and expel-
ling a rod or billet from said holder, substan-
tially as described.

35. In an ingot-perfecting machine, a suit-

rod cozy movably supported in said frame,

- means upon the frame for operating said

33

40.

cozy, a yielding bottom stop provided on said
frame for cooperation with said cozy, a latch

‘provided in connection with said cozy and a

suitable driver, substantially as described.
36. In an ingot-perfecting machine, a suit-
able frame, in combination with a perfecting-

rod feeder, a rod-cozy provided in said frame,

means upon the frame for moving the cozy

- beneath said feeder and for returning the cozy

45
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to 1ts normal position, and a driver for expel-
ling a rod from the cozy when the cozy is in
1ts normal position, substantially as described.

37. In aningot-perfecting machine, a verti-
cally and laterally movable frame suspended
above an ingot-mold stand, in combination
with a perfecting-rod feeder adjacent to said
frame, a rod cozy or holder provided in said
frame and movable therewith, a rod-driver
provided upon said frame and means upon the
frame for positioning said cozy opposite said
driver or opp()SIte said feeder, substantially as
described.

38. Inan 1n0*0t-perfect1nﬁ' machine, a verti-
cally and laterally movable frame, above an
ingot-mold stand, in combination with a per-
fecting-rod feeder adjacent to-said frame, a
rod cozy or holder provided in said frame and
movable therewith, a rod-driver provided
upon sald frame, means upon the frame for
relatively positioning sald cozy opposite said
driver or opposite said feeder, and a latch au-

tomatically operable to secure a rod received
into the cozy from said feeder, said latch be- -
ing adapted to yield to said drwer substan--
.tlally as described. - |

39. Inaningot-perfecting machme a frame

suspended above an ingot-mold stand D com-
bination with means for actuating said fr ame,
a perfecting-rod cozy hanging from the lower
end of said frame and ha‘vmw an open upward

end, means for inserting a periectmo'—-rod n
the upper end of said cozy and means for ex-

pelling said rod through the lower end of said |

cozy, substantially as descmbed

40. In-an ingot-perfecting machine, a suit--

able frame, in combination with a perfectmﬂ'-
rod cozy containing a central bore and open
at 1ts upper and lower ends, a latch provided

in connection with said cozy and having an

operating partat the upper end thereof, where-
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by said latch is operable by the entrance of a

periecting-rod, and a rod-driver, substantially

as described.

41. In an ingot-perfecting machine, a per-
tecting-rod cozy suspended above an ingot-
mold stand and provided with a central bore,

1n combination with a latch extending into

sald bore, a driver, and means for positioning
sald cozy to receive a perfecting-bar or said
driver, substantially as described.

42. In-an ingot-perfecting machine, a per-
fecting-rod cozy suspended and laterally mov-
able above an ingot-mold stand and provided
with a lower end conforming in size and shape
to the upper end of an ingot-mold, in combi-
nation with means for raising and lowering
sald cozy,and a driver normally removed from
sald cozy but adapted to operate therethroua'h

substantially as described.

43. Inaningot-perfecting machine, a verti-
cally and laterally movable cozy or rod-holder,
open at 1ts upper end to receive a perfecting-
rod and at its lower end to discharge such a
rod, in combination with a driver for expel-
lmo* the rod from said cozy. substa,ntlall;v as
deseribed.

44. In an ingot-perfecting machine, a verti-
cally and laterally movable cozy or rod-holder,
open at its upper end to receive a perfecting-
rod and at its lower end to discharge such a
rod, in combination with a driver for expel-
ling a rod from said cozy, and said cozy hav-

1Ing a broad lower end or pressure-foot to rest

upon the top of the ingot, substantlally as de-
scribed.

45. In an ingot-perfecting machine, a sus-
pended frame, in combination with means for
moving the same vertically and laterally, a
perfecting-rod cozy provided in the lower part
of said frame, the lower end of said cozy con-

stituting a pressure-foot, a driver provided on

said frame and operable in said cozy, and
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means upon said frame for positioning said
cozy toreceive a perfecting-rod or said driver,
substantially as described.
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46. In an ingot-perfecting machine, a suit-
able frame,in combination with meansformov-

ing the same as required, a cozy suspended in

the lower part of said frame, means upon the
frame for operating said cozy, a driver pro-

- vided in the upper part of the frame and a de-

10

- able frame, in combination with a perfecting- |

flector through which said driver is operable,
arranged above said cozy, Substantla,lly as de-
seribed.

47. In an ingot-perfecting machine, a suit-
able frame and means for moving the same as

required, in combination with a cozy trun-

nioned in said frame, fluid-actuated means on

said frame for operating said cozy and a suit-

able rod-driver, substantially as described.
48. In an 1n0'0t-perfectmﬁ' machine, a suit-

rod guide arranged in said frame, means for

.' temporarlly holding a rod in said ﬂulde, and

- 755,368

rod-driving mieans provided on said frame,
substantially as described.

49. In an ingot-perfecting machine, a sult-
able frame, in combination with means for
moving said frame, a rod cozy or holder pro-
vided in the lower pa,rt of said frame, a rod-

driver arranged 1n the upper part of said

frame, means upon the frame for actuating
said cozy with relation to said driver, and a

yielding rod-stop provided upon the frame for
cooperation with the cozy in one of 1ts posi-

tions, substantially as described.
In test1monv whereof I have hereunto set

Imy hand, this 11th day of May, 1903, at Chi-

cago, Illmms, in the presence of two witnesses.
P ROBERT W. HUN T.
Witn_esses: :

C. G. HAwLEY,
JoHN H. (ARNSEY.
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