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—_— -
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TIIOMAS BRADY, OF SOUTH CHICAGO, ILLINOIS.

'DEVICE FOR HANDLING INGOTS.

SPECIFICATION forming part of Letters Patent No. 440,219, dated November 11, 1890.

Application filed May 13,1890, Serial No, 351,609, (No model)

To all whom it m«ay CORCETTL: |
Be it known that I, THOMAS BRADY, a citi-
zen of the United States, residing at South

‘Chicago, in the county of Cook and State of

Illinois, have invented a new and useful De-
vice for Handling Ingots, of which the follow-
ing is a specification.

This invention relates to devices for hand-
ling ingots in the process of manufacturing

steel; andithasfor its objectto provide mech-

anism whereby the ingots may be handled
more conveniently and rapidly than hereto-

fore. |

The invention consisis in the improved con-

struction, arrangement, and combination of
parts, which will be hereinafter fully de-
scribed, and particularly pointed out in the
claims.

Heretofore in the manufacture of steel 1t
Liss been customary to set the molds in a pit
in the converting-mill to receive the molten
metal from the ladle. After casting the in-
oots they have been stripped of the molds
and loaded upon a special ear to be frans-
ferred to the rolling-mill. This hasbeenalabo-
rious process, and it has been attended with
the disadvantage that the ingots have been
exposed to the air before being charged into
the furnaces, thereby frequently causing the
surfaces of the ingots to become cracked.

My invention has for its object to avoid, as
nearly as possible the manual handling of the
ingots, and this I accomplish, first, by mount-

ing the molds or flasks upon a specially-con-

40

435

structed car,in which the molds remain while
the molten metal is being poured into them,
said car being provided with a pivoted frame,
in which the said molds are mounted; sec-
ondly, in providing a pushing device Dby
means of which the ingots may be pushed
from the molds into the furnace, said push-
ing device being so constructed and arranged
as to be capable of serving two or more fur-
naces.

My invention resides more¢ particularly in

the detailed construction of the said car and

pushing mechanism, in the mechanism for ad-
justing and operating the latter, and in such

- other details of construction which will be

50

hereinafter fully described with reference to
the drawings, in which—

Figure 1 is a diagrammatic plan view of a | the vertical upright plates or standards 4 4,

)
1

| portion of a steel-manufacturing plant, com-

prising the furnaces, the ingot-pushing mech-
anism, and the mold-carrying car, showing

the relative arrangement of the several parts.

Fig. 2 is a side elevation of the ingot-pushing
mechanism, showing the pusher-cylinder ar-
ranged in position for operation and looking
toward the front end of said cylinder. Fig.
5 is a vertical sectional view taken on the
line 3 3 in Fig. 2, and showing the pusher-
cylinder in side elevation and the car upon
which it is mounted in end view. If1g.41sa
sectional view taken longitudinally through
the pusher-cylinder and transversely through
the car. Fig. 5 is a sectional view taken lon-
oitudinally through the frame of the push
mechanism on the line 5 5 in If1g. 3.  FKig. 6
is a perspective detail view of the pusher-
cylinder and adjacent parts. Ifig. 7 is an
end elevation of the frame in which- the
pusher mechanism is mounted. Fig. 31s a
detail view, on an enlarged scale, of the
front end of the pusher-cylinder. If1g. 9 1s &

side elevation of the mold-carrying car with

the molds in position apon the same. KFig. 10
isa longitudinal seetional view of the said car.
Fig. 11 is a transverse sectional view of the
same. FKig. 12 is a perspective view of one
end of the said car having the adjusting-worm
and spur-wheel. Fig. 15 is a sectional view
of the furnace, mold-carrying car,and pusher-
frame, showing the pusher-cylinder partly in
elevation and showing the several parts in
position for operation. Fig. 14 18 a perspec-
tive detail view of the innerside of one end of
the mold-carrying car. Ifig. 15 isa detail view
of one of the supports for the bottom of the
molds. Tig.16 isa front view of the furnace.
[ig.17 is a longitudinal sectional view of the
furnace. Iig.18 is a perspective view of one
of the peels. -

Like numerals of reference indicate like
parts in ail the figures. '.

1 designates the base-plate, which is mount-
ed upon a very substantial foundation of ma-
sonry, and which is provided on its upper
side with longitudinal track-beams 2 2, which
may be cast or formed integrally with the
base-plate. Rack-bars 3 are formed upon the
outer sides of the said track-beams. |
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At the ends of the base-plate 1 are mounted
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or sliding upon the track-beams.
platel0servesto prevent lateral displacement
of the parts in the device when in operation,
-as will be hereinafter described.

otally upon the platform of the car.

440,219

the upper ends of which are connected by the | forthe passage of the piston-rod.. The object

longitudinal track-beams 5 5, which,as shown
in the drawings, will be L.-shaped or composed
of plates having upwardly-extending flanges

at their outer edﬂ*es

6 designates a car which is mounted to ride
upon the longitudinal track-beams 2. Said
car consists of the platform 7, which is mount-
ed upon the trucks 8 8. The platform is pro-
vided withdownwardly-extending arms 9, sup-
porting a plate 10, that forms a slide ﬁtting
between the track-beams 2 2. The wheels 11

of the car 6 are provided with spur-wheels 12,

that engage the longitudinal rack -bars 3,
thereby preventing the wheels from dragging
The slide-

.13 designates a mast which is mounted piv-

per end of said mast is likewise mounted piv-

‘otally in a caror carriage 14, which is mounted
to ride upon the upper longitudinal track-

beams of the frame. _
The car or carriage 14 is provided with
wheels or rollers that ride upon the track-

‘beams, and it has on the under side a slide-
plate 15, that fits between said track-beams

and pre‘ventb the car from being laterally dis-
placed.

~ The car or carridge 6 is provided with a
lug 16, having a notech 17, adapted to be en-
gaged by a lever or catch 18, which is pivot-

ally attached to the mast, which latter may
thus be locked in position for operation.
- Thecar-platform is provided with anotched

‘lug at each end, with either of which the lock-
ing-lever may be placed in engagement.

The mast 15 carries the horizontally-ar-
ranged pusher-cylinder, both ends of which
are connected with the mast near the upper
end of the latter by means of inclined guys or
braces 19. The c¢ylinder, which is designated

by 20, has the longitudinally-movable pistoun-
Tod. 21 ‘which 1s provided with a suitably-lo-

cated pl&tOIl 22. The frontend of the piston-

rod extends through a packing-box 23 at the
front end of the cylinder,

24 designates a head which is mounted de-
tachably at the front end of the piston-rod.

“Said head, which is eylindrical in shape, is
~provided with a longitudinal perforation 25,
by means of which it is mounted slidingly

upon the piston-rod, and it has atits rear end

‘a staple or perforated lug 26, through which

a key or pin 27 passes into a perforation in
the piston-rod, upon which the said head may
thre be locked. The frontend of the piston-
rod i3 9’2o nrovided with a perforation 28 “o
receive the hook at the end of the drawing-

‘ongs when the device is to be used for draw-
ing the ingots from the furnace, as Wlll be

heremafter described.
The front end of the pusher-cylinderis pro-
vided with a forwardly-extending U-shaped

1he up-

w7

92 normally in a forward direction.

be

of this is to support or partially support the
weight of the front end of the piston-rod and
to relieve the packing-box 23 of such weight,
thereby preventing injury to said packing-
box and avoiding the leakage which would

otherwise in tlme result from such Stlam or

Wear.

The upper and lower sides of the cylinder
are provided with brackets 31, having bear-
ings for a pair of longitudinally-sliding rods
32, which rods also extend through trans-
verse openings 33 in the mast or derrick.

Pivotally connected to thefront ends of the
sliding rods 32 are the grappling-arms 34, the
front ends of which are provided with hooks
35, adapted to engage perforated lugs or sta-

ples at the upper ends of the molds, as will

be hereinafter described. Connected pivot-

ally to one side of the cylinder is a lever 36,

having a handle 37, by means of which it may
be conveniently manipulated. The ends of
sald lever are provided with swiveled eyes 38
encircling the grappling-arms 34 and serving

70

75

80
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when the lever is manipulated to bring the
outer or free ends of said grappling-arms to-

gether or apart, as may be desired.

39 designates a table or platform which is
secured near the lower end of the mast or
derrick at one side of the pusher-cylinder.
This platform is for the accommodation of
the operator whose duty it is to attend to the
manipulation of the lever-handle 37 and other
parts of the pusher-cylinder, which are to be
hereinafter described.

40 designates a clutch member which is
mounted to slide longitudinally upon the eyl-
inder, and which is provided with perforated

95

100

105

lugs or brackets 41 for the passage of the lon-

gitudinal rods 82, which are secured in said
brackets. Springs42are coiled upon the rods
92 between the brackets 41 and 31 and serve
to force the clutch member 40 and the rods
A clutch

ITO

member 43 18 arranged revolubly upon the

cyiinder between the clutch member 40 and -

the mast. The clutch member 43 is provided
with & handle 44, by means of which it may
manipulated to force the clutch member
40 in a rearward direction. This is for the
purpose of drawing the molds containing the
ingots up against the head at the fIO]lt end
of the plston-l od when the device is to be op-
erated for pushing the ingotsout of the molds,
as will be hereinafter described, thereby re-
lieving the mast and other parts of the ma-
chine of excessive and unequal strain, which
might prove injurious.

The piston-rod in the pusher- cylmder 18

operated by hydraulic power, the water being

supplied under pressure. to the ends of the

I15

120

125

cylinder through pipes which are designated

by 45 and 46. Both of these supply-plpes are
connected with a valve-casing 47, containing

an ordinary four-way valve 48, Smtably con-
nected with said valve-casing are also the

‘bail or bracket 29, having a pelfomtlon 30 | supply-pipe 49 and the exhdust or discharge

130




10

30

35

40

45

50

55

6G

- tached in -any convenient manner.
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pipe 50, the latter extending through a ver- | bearing-frame of each of the pulleys 70 is at-

tical perforation in the lower end of the mast.
The valve itself forms no part of my present
invention, it being simply so constructed that
the supply may be connected with either end
of the cylinder, while the exhaust is connected
with the other end, or that the supply and the
exhaust mayv both be cut off at will. 'The
supply-pipe 49 extends from the valve-casing

up alongside the mast 13 and through an

opening 511in the side of the latter, and thence
in an upward direction through the top ot the
mast and through the car or carriage 14, above
which the said supply-pipe 49 is connected
with a swivel-jointed pipe 52, composed of
any desired number of sections having their
meeting ends connected by swivel-joints, so
as to admit of said swivel-jointed pipe being
extended or contracted, according to the po-
sition of the car carrying the pusher-cylinder.
The end of the swivel-jointed pipe 52 1s con-

nected with the main supply-pipe 53, which

is mounted adjacent to one of the end plates
4 of the frame. A pairof longitudinal track-
rods 54, having their ends attached to the up-
per ends of the end plates 4 of the frame,
serve to support the swivel-jointed supply-

pipe.

The cars carrying the pusher-cylinder and.

its attachments are operated or carried along
their respective tracks by means of mechan-

ism, as tollows:

55 designates a hydraulic cylinder, which
is arranged alongside of one of the track-
beams 2 upon the base-plate, and which 1s
provided with a piston-rod &6, extending
through packing-boxes 57 at both ends of the
cylinder. The piston-rod 56 has a centrally-
located piston 58. Pipes 59 and 60, for sup-
plying water under pressure, are connected
with the ends of the cylinder and with the
casing 61 of a four-way valve 62,which 1s also
connected with the main supply and discharge
pipes 63 and 64 in such a manner that water
may be supplied to either end of the cylinder
while it is being discharged from the opposite
end, or that both the supply and discharge
may be simultaneously cut off. The valve 62
is operated by means of a lever or handle 65.
To the ends of the piston-rod 56 are attached
the brackets 66, each of which 18 provided
with Dbearings for two pulleys 67 and 683.
Guide-pulleys 69and 70 are suitably arranged
near each end of the bed-frame. T'he frame-
plates 4 are provided near their lower ends
with perforations 71, adjacent to which guide-
pulleys 72 are arranged, and similar guide-
pulleys 73 are arranged near the upper end

of each of said bed-plates 4. To the bearing- |

frame of each of the guide-pulleys 69 18 at-
tached a wire cable 74, which passes over the
pulley 67 at the adjacent end of the piston-
rod 56, thence under the guide - pulley 69,
thence over the guide-pulley 72 and through
the perforation 71, and to the adjacent end of
the car or carriage 6, where it is securely at-

s .- " Al ' )
-
- - — . -
1

To the |

tached a similar wire cable 75, which passes
over the guide-pulley 68 at the adjacent end
of the piston-rod 56, thence under the guide-

70

pulley 70, and over the guide-pulley 15 to the

adjacent end of the car or carriage . 14, to
which it is suitably attached. |

It will be seen that by the foregoing ar-
rangement of parts when the piston-rod 56 1s
caused to move in either direction the cars
or carriages 6 and 14, supporting the mast 13,
with the pusher-cylinder and all its attach-
ments, will be moved in the opposite direc-
tion. It will also be seen that the upper and

75

S0

lower cars are moved at precisely the same

rate of speed, thereby preventing the possi-
bility of any of the parts of the machine get-
ting out of alignment. Itmay here be stated
that the lower car 6 1s to be provided with
suitable brake mechanism 175, the special
construction of which, however, 1s not con-
sidered a part of my present invention. This
brake mechanism is considered desirable for
the purpose of effectually preventing any pos-
sibility of the machinery being displaced
while in operation, and it will be seen that
such brake mechanism, serving to lock the
wheels of the car, having spur-wheels infer-
meshing with the rack-bars upon the longi-
tudinal track-beams,will effectually and posi-

Q0

95

tively prevent longitudinal displacemet of

the car,while its lateral displacementis quite
as efficiently prevented by the arrangement
between the longitudinal track-beams of the
slide-plate 10, which forms a part of the car
structure. | |

The piston-rod 56 is provided near each end
with an upwardly-extending yoke or bail 77,
which rides upon guide-rods 78, which are
suitably attached at the ends of the cylinder
to the frame-plates 4 at the endsof theframe
structure.. By this means the weight of the
ends of the piston-rod carrying the pulley-
frames 60 1s taken off the packing-boxes at

the end of the -cylinder, the advantages of

which will be readily understood.

The parts of my invention thus far de-

scribed, and which constitute the mechan-
ism for pushing the ingots from the molds
into the furnaces and for drawing the ingots
from the furnaces may be operated by two
attendants, one of whom 1is stationed at the
valve-lever 65, controlling the mechanism for
causing the cars to travel in either direction,
and-the other of whom is stationed upon the

LIOO

105

1IO

115

120

table or platform 39, whereby they may con-

venlently manipulate the lever-handle 37,
whereby the grappling-rods 54 are actuated,
the lever-handle 44, by means of which the
clutech member 43 18 operated, and a lever-
handle 79, which is suitably connected by
means of links and connecting-rods with the

stem of the valve 48, which latter may thus

be maniulated s@ as to cause the piston-rod
to be operated in either direction.

The ingot pushing and drawing mechan-
ism, which has been described in the forego-

. . | |-l||||,'||||
[
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I_I

125
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ing, 18 in practice to be arranged longitudi-
nally between two furnaces, which may be of

any suitable construction and dimensions. I |

prefer this arrangement, for the reason that
owing to the fact that the mast or derrick
carrying the pusher-cylinder is swiveled in

the manner described, it may be employed to
serve two furnaces or sets of furnaces as well
as one.

Consequently a considerable econ-
omy in the initial cost of the plant may be

- effected by arranging the pushing and draw-

20

ing mechanism 1:0 serve two fuumces, one on

each side, as described.
I shall now proceed to describe the struct-
ure of the car carrying the ingot-molds, in

which the ingots are transported from the

converting-mill and to the furnaces. 1 de-
sire in thls connection to call attention to the
patent granted to me in the United Stateson

the 15th day of October, 1889, No. 412,832, for |
improvements in devices. for _castil,:lg in-gots. |

" This device is theone which it is intended fo

30
- 35

40

use in connection with my present invention,

and it provides for the casting or pouring of
the molten metal from the ladle directly into
-the molds, which are described as being sup-

ported upon suitable cars. The special struect-

- ure of said cars, however, I purposely omitted

to show or describe in the Letters Patent
above referred, for the reason that the said
‘car-structure is more properly a part of the
present invention. |

T make the foregoing statement merely to
show that I have provided means whereby

the ingots may be cast in molds supported
upon a traveling car structure.

Arranged or constl ucted alon ﬂSlde the bed-_'

plate 1 and parallel to the tr ack beams 2 on
said bed-plate are the tracks 80, which extend

at one end to the frames upon which the la-
_dles are supported while casting ingots and at
‘the other end to the rolling-mills.

The said

~tracks 80 are arranged intermediately be-

50

60

tween the base-plate 1 and the furnaces,which
latter are designated by 81. |
The mold-supporting car 1s composed of the
longitudinal frame piecesorsilis 82, supported
upon the wheels 85 and suppor tlnﬂ' the heavy
vertical end frames 34. The 1&‘[1361 are pro-

vided with bearings 85,0f large diameter, for

the trunnion-plates 86, befween which and

the bearings the friction-rollers 87 are inter-
posed for the purpose of enabling the mold- |
carrying frame to be convemeutly manipu-

lated and adjusted toits proper position. The

trunnion-plates and the anti-friction rollers

are retained in the bearings by means of the
annular flange-plates 38, which are suitably

secured to the outer and inner sides of the

trunnion-plates.

The mold-carrying flame 1s composed of
two heavy side piecesor girders 89, which are

provided on their inner sides w1th flanges 90
-to support the molds when the latter arein a

horizontal position and on their outer sides

‘with longitudinal strengthening-ribs 91 and
92, formed, respectwely, at thelr upper and | bottom plate of the molds.

|

mng or othem ise injuring them

be uqed when desired.
-at their lower ends, and the bottoms for the
sald molds consist of a series of blocks 103,
mounted upon.or formed integrally with a

lower edges and longitudinally along the cen-
ter. The side pieces or girders 89 are cast
hollow, in order to admit of their being filled
or charged with water for the purpose of pre-
ventmn' the heat from the ingots from warp-
The ends of
the girders are - prowded with flanges 93,
ada,pted to engage supporting-cleats 94 upon
the inner sides of the trunnion-plates.

the flanges 93. The inner sides of the side
pieces or girders are prowded with vertical
supportmo*—cleats 96 to receive flanges 97,
formed at the ends of transverse brace-pla,tes
98, by means of which the said side pieces or

~girders are securely connected. It will be
observed that by this construction and ar-

rangement the parts constituting the mold-

carrylng frame may be very conveniently and

securely put together or taken apart for re-

pairs, while at the same time great strength
-and firmness of the various component parts .
-are attained, which 1s obviously important,
owing to the heavy welght which has to be

sustamed and the clrcumstances under which
the ingots are to be handled.
The molds or ﬂasks, which are deswnated

by 99, are in the main of ordinary constl uc-

tion, but are provided with laterally-extend-
ing supporting plates or flanges 100, that ex-
tend through the vertical slots or port-holes
101, which are formed in the side pieces or
girders 89 directly above the central strength-
ening-ribs 92 of the latter. The slots 101, it
will be seen, will admit of a limited movement
of the molds or flask 99 in the direction of the
length of the latter. Said molds or flasks are

provided at their upper edges with perforated

lugs or staples 102 ctda,pted to be engaged by
the arappling o-rods 34 of the pushmw meehan-
ism, which has been hereinbefore described.

In the drawings hereto annexed I have

-Shown the mold-carrying frame as support-

ing a series of four molds; but it is obvious
1hat a greater or less number of molds may
The molds are open

plate 104, which is provided with an annu-

lar upwardly-extending flange 105, surround-

ing the individual mold-bottoms. The bot-

tom plate 104 is provided on its upper side

near its ends with perforated lugs or staples
106, by means of which said bottom plate may

‘be suspended under the molds in such a man-

ner as to be capable of being disengaged from
the latter for the purpose of enabling the in-

‘gots to be pushed out after the molds have
| been adjusted to an approximately-horizontal
position.

" The trunnion- plates 86 at the ends of the

The
-gide pieces or girders are secured firmly in
the said supporting-cleats by means of keys
| 95, driven into the said cleats alongside of
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car are provided with radial slots 107,in which

‘are mounted the supporting devices for the
Each of said




IO

20

35

10

S0

55

410,219

supporting devices comprises a shaft 108, ex
tending through the slot 107 and having at its
inner end a downwardly-extending arm 109,

provided at its lower end with a hook 110..
The outer end of each of theshafts 1081spro-

vided with an arm 111.

Connected pivotally to the outer side of
each of the trunnion-plates 86 at a point near
the upper end of the slot 107 is an arm or le-
ver 112, having an eccentrice-ring 113, through
which the outer end of the shaft 108, having
the arm 111, extends. The eccentric-rings
113 are provided near the fulcra of the levers
112 with notches 114. It will be seen that by
manipulating the said levers the shafts 103
may be raised or lifted upwardly in the slots
107, thereby lifting the mold-bottom, which
has been prewonsly mounted by its luﬂ’s or
staples 106 upon the hooks 110 up into con-
tact with the lower ends of the molds. The
mold-bottom may be retained 1n this position
by placing the ends of the operating-levers
112 under studs 115, attached to the trunnion-
plates.

It will be seen that the mechanism for ad-
justing the mold-bottom is wholly connected
with the trunnion-plates. IHence the latter
may be turned so as to adjust the molds to
any desired position without changing the
position of the mold-bottom, which 1s 1mpor-
tant, for reasons which will be hereinafter
made apparent.

The trunnion-plate 86, at one end of the

'ea,l is provided with a bmeket 116, to which is

attached a segmental gear or rac—k 117, which
is coneentric with the upper half of the trun-
nion-plate. DBrackets 118, secured to the up-
per end of the end plate 34, are provided with
bearings for a shaft 119, provided with a
worm 120, engaging the segmental rack 117.
The shaft 1'9 has a square end 121, upon
which a crank 122 may be placed for the pur-
pose of manipulating said shaft. It will be
seen that by this mechanism the trunnion-
plates and the mold-carrying frame may be
swung or filted in an arc of one hundared and
eighty degrees, thus enabling the molds to be
tilted to eitherside into a horizontal position.

It is obvious that the parts of the mold-car-
rying car and the pushing mechanism are to
be soproportioned with relation to each other
that the molds when occupying a horizontal
position shall be practically in horizontal
alignment with the piston-rod of the pusher-
CV]IHd@l

The furnaces 31 arve arranged, as above de-
scribed, alongside of the tracks 80 and par-
allel to and at a suitable distance from the
frames of the ingot pushing and drawing
mechanism. The sald furnaces are in the
main of ordinary construction—a suitable
number of charging-doors 123, which are lo-
cated a suitable distance apart, so as to en-
able two ingots to be charged through each
one of the doors, means being provided, as

will be presently described, for tilting the in-
oot, which is first charged to either side of !

= rir . ' i .
" T S e e
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the char eing-door, so as to leave room for the
next one. Tor the purpose of thus tilting the
ingots out of alignment with the charging-

70

doma, [ avail myself of the peels 124, each of |
which consists of a plate of smtable dimen- -

sions having slightly upturned or curved side
edges 125 and provided at its front end with
a downwmdly extending arm 126.

- The front of the imnaoe is provided with
bearings for a longitudinally sliding dump-

bar 197 whleh is provided in its front edge

with a series of notches 128 to recvlster th
the charging-doors 123. Oneend of the dump-

bar is connected by means of the pivoted rod

129 with one arm 130 of a bell-crank lever,

which is fulerumed at 131, and the other arm
132 of which serves as a handle by means of
which it may be manipulated to impart alon-
gitudinally-sliding movement to the dump-
b&r 127.
charged into the fumace, as will be herein-
after desecribed, the peels 124 are first placed
in position, it bemn' unnecessary, however, to
slide the said peels into the furnace until the

75

8o

“When the ingots are pushed or

Qo

arms or handles 126 engage the notches of the

dump-bar. When the inﬂ*ot% are afterward

pushed into the furnace, they will earry the

peels with them until the handles 126 of said
peels engage the notehes 1281in the dump-bar.
It will thus be seen that by manipulating the
bell-crank lever in such a manner as to slide
the dump-bar in either direction the peel will
be tilted, thus rolling or tilting the ingots sup-

ported thereon to either side of the char oing-

doors of the furnace.
In the practical operation of my mventlon

thecar carrying the ingot-molds filled with the

molten metal 1s tmnspm ted upon the tracks
30 from the converting-mill and to the fur-
nace. The car is so arranged as to bring the
molds orflasksinto alignment with the charg-
ing-doors of the fumace and the cars 6 and
14 carrying the mast 13 and the pusher-cyl-
inder with its attachments, are then manipu-
lated to bring the said pusher:¢ylinder into
alienment with one of the moldsand furnace-
doors. The adjustment of the pushing mech-
anism may be very quickly and- easily effected
by means of the operating mechanism actu-
ated by the hydraulic cylinder 5. The mold-
carrying frame of the car is then lilted by
means of the worm and segmental rack to
bring the molds intoa 1101*izonta.1 position with
their upper ends toward the pusher-cylinder.
While the mold-carrying frameis being tilted
to bring the molds in a horizontal position
the bottom plate of the molds is suffered to
remain in contact with the lower ends of the
latter,
obviously necessary for the purpose of pre-
venting the ingots from dropping out of the
molds by gravity. When the mold-carrying
frame has been sufficienily tilted to bring the
molds into a horizontal position, or nearly so,
the eccentric-rings 113 are operated by their
levers orhandles 112, which are released from
under the studs 115 to permit the shafts 108,

i

which are thereby closed, this being
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h::wmﬂ the suppmtmn‘-hooks 110, to move | The head 24 of the mston rod is meanwhile -

outwardly in the slots 107 thewby releas-

‘ing the bottom plate from the lower ends of

the molds and permitting the said bottom
plate to swing down between the ends of the
car-frame. The lever-man or operator, who

s stationed upon the platform 39, now ma-

nipulates the pivoted grappling- arms 34 by
means of the lever 36 and handle 37 to cause
the hooks 35 at the front or outer ends of

- said grappling-arms to engage the lugs or

20

- er-cylinder and serving to hold the said mold

30

35

40

staples 102 at the upper ends of the holes or
flasks 99. This having been done, he next
operates the cluteh membel 43 by means of
the lever or handle 44 to force the clutch

member40 and the rods 33, to the frontends of
- which the grappling-rods are journaled, in a
rearward direction against the tension of the

springs 42, thus drawing the mold containing
the ingot up into contact with the head 24 at
the front end of the piston-rod 20 in the push-

securely while the ingot is being pushed out.
The sliding movement of the mold just de-
scribed is made possible by the presence of
the vertical slots or port-holes 101 in the mold-
carrying frame in which the said molds are

supported by their flanges 100. The lever- |

man now manipulates the operating rod or
handle 79 of the valve 48 to so adjust said
valve as to cause water under pressure to be

admitted through the pipe 46 into the rear

end of the eyl1nde1 thus causing the piston-
rod to move in a _forward direction and to
push the ingot out of the mold and into the
furnace throughthecharging-door with which
it is in alignment. By reversing the valve
43 the plStOll 18 next caused to recede, and by
manipulating the valve controlling the sup-
ply of waterintothecylinder 58, the carriages

supporting the pushing mecha,nism may now'

- be adjusted to place the piston into alignment

35

bo

with the next mold, after which the operation

may be repeated. When all the ingots have

been pushed into the furnace, the mold-carry-
ing frame is restored to its normal position

_:zmd conveyed back into the converting-mill

to receive a new charge, while the pubhmﬂ
mechanism is held ready to operate upon the
next car-load of ingots that- may arrive from
the converting—mill. After all the furnace-

~doors have received their first charges the

dump-bar 127 is manipulated to tilt the in-
gots Into the spaces between the charging-
doors of the furnace, and the peels may then
be.-withdrawn, leaving the furnaces in readi-

-ness to receive thesecond charge. After hav-
ing served the furnace on one side of the

pushing mechanism the pushing-cylinder is
reversed and made to serve the furnace on
the opposite side. When the ingots have

remained 1n the furnaces for a sufficient

length of time to raise them to the desired
degree of heat, they may be drawn by using

drawing-tongs of ordinary construction pro-

vided wnh “hooks  to engage the perfora- |

tion 28 in the front end of the piston-rod. | and 111ustrated in the drawings hereto an-

ladlie.

slidin a rearward dlrectlon upon the rod, so
as to expose the said perforation 28, this bemﬂ'
done by simply releasing the key 97 from en-
gagement with the recess or opening in the pis-
ton-rod. By the useof the grappling-tongs the

1ngots are drawn out upon a suitably-con-

structed car, which, inasmuch as it forms no
part of my present invention, has not been
1llustrated in the drawings, and upon which

75

they may be conveyed alonw the tracks 80to

the rolling-mill.

The admntaﬂ'es of my invention will be
readily under stood from the foregoing de-
scription, taken in connection with the dra.w-
ings hereto annexed, by those skilled in the
art to which it appertains. By the ordinary
mothod of manipulating ingots it has been
customary to strip the lﬂﬂ‘otb from the molds

in the converting-mill, Whele the molds are

set for casting in a pit under the pouring-
The process of stripping the ingots
has necessarily been slow and laborious, re-
quiring the assistance of numerous operators,
the services of many of whom may be dis-
pensed with by my invention. In-addition
to this the steel is kept in a far better condi-
tion than heretofore, owing to the fact that it
is at no time between the casting of the in-
gots and the charging of the 11:10'0’[:3 into the

fu rnace exposed to the dratts of cold air, which

have heretofore been instrumental in crack-
ing and injuring the surfaces of the ingots,

frequently entailing considerable loss, owing

to the inferior quality of the product.

Anotherimportant advantage certain to be -

derived from my invention is the facility with
which the ingots may be handled in a highly-
heated state, theleb} effecting a considerable

saving in the fuel necessary 10 raise them to

the necessary degree of heat for rolling.

Other advantawes might be mentioned 'bllt
1L 18 thought that the foregoing will be suffi-
cient to 111us‘rmte the super IOIIW of my im-
proved devices for handling ingots over the
methods ordinarily employed.

In the detailed construction of the various
parts of my invention I have aimed not only
at so constructing the various parts ol the

mechanism as to facilitate the actual hand-

ling of the ingots, but 1 have had specially
In mind the difficulties to be overcome owing

to the heavy weights to be handled and the
highly-heated condition of the ingots.

It is obvious that all of the structural parts-

of the device must be so constructed as togain

the greatest possible strength and to avoid

the possibiity of breakage, while at the same
time simplicity of construction is important,
not only for the purpose of reducing the ini-

tial expense of the plant, but also to facili-
tate the assembling and putting together -of
the parts, many of which are neceﬁsalﬂy“
heavy and cumbersome. I believethat I have
attained these objects by the construction-
and arrangement of parts herein described,
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nexed; but I desire to have it distinetly un- | wheels engaging the rack- bz—us a- slide-plate

derstood that I reserve the right to any
changes and modifications W’hl(;,h may be re-
sorted to without departing from the spirit
of my invention.

I also desire it to be understood that while
for various reasons I consider hydraulic press-
ure to be preferable as a motive and actuat-
Ing power in conneection with my invention
I reserve the right to use any other fluid-
pressure.

Having thus described my invention, What
I claim, and desire to secure by Letters Pat-
ent, 15— |

1. In a deviece for handling ingots, the com-
bination, with a car or carriage mounted to
travel on a suitable track leH‘D%lde of the
heating-furnace, of a hy draulic ¢ylinder
swiveled or mounted revolubly upon such
carriage or car, a piston-rod mounted to re-
clpl_neate in said cylinder, and means for
connecting the ends of said cyvlinder with the
source of fluid-pressure and the exhaust, sub-
stantially as set forth. |

2. In a device forhandling ingots, the com-

~ bination of a frame, the upper and lower lon-

30

gitudinal parallel tracks, the carsor carriages |

mounted upon said tracks, and a mast or der-
rick swiveled in said carriers and supporting
a hydraulic cylinder having a piston-rod, sub-
stantially as set forth.

3. In a device for handling ingots, the com-

~bination, with suitable suppmtmﬂ-tla,eks of

35

- means for simultareously operating said cars

410

50

55

60

a lower and an upper car or carriage, a ver-
tical mast or derrick swiveled in said car-
riages and carrying the hydraulic cylinder,
the piston-rod of which forms a pusher, and

or carriages, substantially as set forth.

4. In a device for handlingingots, the com-
bination of the bed-plate havmﬂ' the longi-
tudinal {track-beams,
mounted upon said track- beamsand support-

ing a hydraulic eylinder, and a slide-plate de- |

pendmﬂ from the platform of said car and fit-
ting between the track-beams of the bed-
plate substantially as set forth.

The combination of the bed- plate, the

lonﬂ'ltudma,l track-beams, the rack-bars upon

the outer side of said t1c101;-beams the car
or carriage having wheels mounted to ride
upon the traek—beams, and spur-wheels toen-
gage the rack-bars, substantially as set forth.

6. The combination of the bed-plate hav-
ing the longitudinal track-beams, the rack-
bars upon the outer sides of the latter, the car
or carriage supporting the hydraulic eylin-
der and having wheels that ride upon the

track-beams and spur-wheels that engage the

rack-bars, and a slide-plate dependmw from
the platfmm of said car and fitting between
the longitudinal track-beams, Substantlally'
as set forth.

7. The combination of the longitudinal
track-beams the rack-bars on the OLtm sides
of the la,tter the car having wheels mounted
to ride upon the track- bemms and spur-

the car or carriage.

dependmﬂ from the platform of said car and

blake mechanism for retaining smd car at
any desired adjustment, and the hydraulic
cylinder and operating mechanism mounted
npon said car, substantially as set forth.

§. The eombma,tlon of the frame, the upper
and lower longitudinal tracks, the upper and
lower cars or carriages mounted upon the
sald tracks and havmn slide-plates that fit
between the frame- beamq {o prevent lateral
displacement of said cars, the vertical mast

fitting between the track-beams, suitable 7o

75

30

or derrick swiveled in said cars and carrying

the hydraulic eylinderand operating mechan-
ism, and means for imparting motion to said
cars or carriages simultaneously in the same
direction, substantially as set forth.

9. The combination, with the hydraulic-
cylinder mounted upon ‘a car, of a swivel-
jointed pipe for supplying fiuid under press-
ure to said eylinder, substantially as set forth.

10. The combination of the upperand lower
cars or carriages mounted upon suitable
tracks, the Vertwa,l mast or derrick swiveled
in said cars and carr ying the hydraulie eylin-
der, a vertical supply-pipe extending through
the mast and connected with a valve- casing
which is in turn connected with the ends of
the ecylinder and with the exhaust or dis-
charge, and a swivel-jointed pipe connecting

| the upper end of said vertical Supply-—pipe

with the source of supply of fluid under press--
ure, substantially as set forth.
11. The combination of the bed-plate hav—-

ing the longitudinal tracks, the car or car-
riage mounted upon said tmeks and support-

ing the pusher-cylinder, means, such as the
swivel-jointed pipe, for supplying fluid under
pressure to a valve-casing mounted upon the
carriage and thence to el‘mel end of the cylin-
der, and an exhaust or discharge pipe extend-
ing from said valve-casing through the lower
end of the swiveled mast and discharging
upon the bed-plate between the track- beams
substantially as set forth.

12. The combination, with the cars.or car-
riers mounted upon suitable tracks, of the ver-
tical swiveled mast carrying the pusher-cylin-
der, the guys or braces conneetmﬂ' the ends

QO
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of said cylinder with the said mast near the |

upper end of the latter, the valve - casing
mounted upon a platform attached to the
mast adjacent to the pushing -cylinder, a
swivel-jointed pipe for supplying fluid under
pressure to said valve-casing, a discharge-pipe
extending from said valve-casing through the
lower end of the swiveled mast, pipe connect-
ing the said valve-casing with the ends of the
cylinder, the piston-rod mounted in the latter
and having a suitably-located piston, and a
suitably - constructed valve and operating
mechanism, substantially as set forth.

13. The combination of the pusher-cylinder
having a packing-box at its front end, a voke
or bail secured to and extending for wardly
from said pusher-cylinder, and the piston-rod

125
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mounted in the latter and extended through | ends, the operating-lever having swiveled

the packing-box and through a perforation in
the yoke or bail at the front end of said eylin-
der, whereby the packing-box is relieved of
the weight of the projecting end of the piston-
rod, substantially as set forth. S

14. The combination of the pusher-cylinder,
the pisten-rod having a perforation at its
front end, and a cylindrical head mounted
slidingly upon the front end of said piston-
rod, substantially as set forth. | |

15. T'he combination of the pusher-cylinder
having the packing-box at its front end, the
piston-rod, the front end of whieh projects
through said packing-box, the head mounted
slidingly upon the front end of said piston-

rod, and a perforated yoke or bail attached

to the front end of said cylinder for the pas-
sage of the piston-rod and to support the
weight of the projecting end of the latter, sub-
stantially as set forth.

16. Thecombination of the pusher-eylinder,
the piston-rod extending through a packing-
box at the front end of said cylinder and
through a perforation in a yoke or bail at-
tached to the latter, said piston-rod being pro-
vided with a perforation at its front edge, the
head mounted slidingly upon the front end
of said piston-rod and provided with a rear-
wardly-extending perforated lugor staple,and
a key adapted to extend through the latter
and to engage an opening in the piston-rod,
thereby connecting the sliding head to the
latter, substantially as set forth.

17. The combination,with the pusher-cylin-

der having the longitudinally-reciprocating
piston-rod, of a pair of longitudinally-mov-
able pivoted grappling-rods having hooks at
their front ends, substantially as and for the
purpose set forth.

138, The combination, with the pusher-cylin-
der having the longitudinally-reciprocating
piston-rod, of a pair of longitudinally-mov-

able rods, and the grappling-rods pivoted to
the front ends of said longitudinally-movable

rods and having hooks at their front ends,
substantially as set forth. -

19. The combination of the pusher-cylinder

‘having the longitudinally - reciprocating pis-

ton-rod, the longitudinally-movable pivoted
grappling-rods having hooks at their front
ends, and mechanism for moving the front
ends of said grappling-rods toward or apart
from each other, substantially as set forth.
20. The combination of the pusher-cylinder
having the longitudinally-reciprocating pis-
ton-rod, the longitudinally-movable pivoted
grappling-rods having hooks at their front
ends, an operating-lever suitably fulerumed,
and having swiveled eyes for the passage of

‘the said pivoted grappling-rods, and a handle

attached tosaid operating-lever, substantially
as set forth.

~ 21. The combination of the pusher-cylinder |

having the longitudinally-reciprocating pis-
ton-rod, the longitudinally-movable pivoted

eyes for the passage of said grappling-r_ods,
| springs for forcing the latter normally 1n a

forward direction, and mechanism for foreing
the said grappling-rods in a rearward direc-

| tion against the tension of said springs, sub-

stantially as set forth. -
292. The combination of the pusher-cylinder

| having the longitudinally-reciprocating pis-

ton-rod, a pair of longitudinally-movable
rods mounted in bearings on the upper and
lower sides of said cylinder the grappling-
rods connected pivotally with the front ends
of said sliding rods, the operating-lever hav-
ing swiveled eyes for the passage of said
ograppling-rods, a clutch member mounted to
slide longitudinally upon the cylinder and
connected with the longitudinally -sliding
rods, springs to force said clutch member and
sliding rods normally in a forward direction,

and a clutech member mounted to osciilate

upon the cylinder and having an operating
handle or lever to force the longitudinally-
sliding rods and the clutch member connected

/0

715

80

go

therewith in a rearward direction against

the tension of the springs, substantially as

set forth. |
93. The combination of the pusher-cylin-

der, the longitudinally-movable rods, the piv-
oted grappling-rods attached tothefront ends

of the latter, means for adjusting the said
agrappling-rods, and a clutch one of the mem-
bers of which is mounted to slide longitudi-
nally upon thecylinderand is connected with
the sliding rods, and the other of whose mem-
bers are mounted to oscillate upon the ¢ylin-
der, whereby by the oscillation of said clutch
member the longitudinally-movable rods with

05
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their attachments shall be forced in a rear- -

ward direction, substantially as set forth,
24, The combination, with the pusher-cyl-

inder, of the longitudinally-reciprocating pis-

ton-rod, the yoke or bail attached to theiront
end of said cylinder and having a perfora-
tion for the passage of said piston-rod, the
longitudinally - pivoted grappling - rods, and
mechanism for manipulating the latter, sub-
stantially as set forth. = )
25. The combination of the frame having
the upper and lower parallel tracks, the cars
or carriers mounted upon said tracks, the
vertical swiveled mast carrying the pusher-
cylinder and its operating mechanism, the
notched lugs attached to the platform of the
Jower car in front and in rear of the swiveled
mast, and a leveror catch connected pivotally
to one side of the latter and adapted to en-
gage the said notched lugs, substantially as

set forth.

26. The combination of the frame having
the upper and lower parallel tracks, the cars
or carriers mounted upon said tracks, the ver-
tical mast swiveled in said cars or carriers
and carrying the pusher-cylinder and oper-

ating mechanism, the swiveled jointed pipe

connected with a vertiecal supply-pipe extend-

orappling-rods having hooks at their front | ing through the mast for supplying fluid un-
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der pressure to the pusher-cylinder, and the
longitudinal guide-rods supporting alternate
sections of the said swivel supply-pipe, sub- |
stantially as and for the purpose set forth.

27. The combination of the frame, the up- |
per and lower longitudinal tracks, the cars or
carriers mounted upon said tracks the verti-

cal mast swiveled in said cars or carriers and

carrying the pusher-cylinder, a hydraulic eyl-

inder having a longitudinally-reciprocating
piston-rod extending through packing-boxes
al both its ends, and cables passing over suit-

“able guide-pulleys and connecting the ends

of said piston-rod with the ends of the longi-

“tudinally-movable cars or carriers, substan-

tially as set forth.
28. The combination, with suitable tracks,

- of the upper and lower cars or carriers, the

20

vertical mast swiveled in the latter and car-

1rying the pusher-cylinder, a hydraulic cylin-

~derhaving a longitudinally-reciprocating pis-

- ton-rod extending through packing-boxes at

both its ends,the frames mounted atthe ends
of said piston-rod and having guide-pulleys
journaled therein,guide-pulleyslocated atthe
ends of the frame and attached tothe end up-
rights of the same, and the wire cables hav-
ing their ends attached, respectively, to the

_ pulley—flames at the ends of the bed-plate

30

and to the ends of the upper and lower cars,
said cables being passed over the guide-pul-

~ leys at the ends of the piston-rod, at the ends

40

50

60

of the bed-plate, and upon the end plates of
the frame, all substantially as and for the
purpose herein set forth.

29. The combination, with the hydraulic
cylinder having the longittlclinally-1*ecipr0-'
cating piston-rod extending through packing-
boxes at both its ends and provided at both
ends with frames in which gumde-pulleys are
journaled, of the supporting-rods attached to
the end plates of the frame, and the support-
ing-yokes attached to the ends of the piston-
rod and mounted to ride upon said support-
ing-rods, substantially as set forth.

30. The combination of suitable long itudi-
nal tracks, the upper and lower cars or car-
riages mounted upon said tracks, the verti-
cal mast or standard swiveled in smd cars or
carriages and carryingthe longitudinal push-
er-cylinder having a lonnltudmally-leclm 0-
catlnn' piston-rod, a swivel-jointed pipe con-
nectlno* with a supply-pipe extending verti-
cally thwuoh the mast for supplymﬂ flnid
under pressure to a suitable valve-casing and
thence to the ends of the pusher-cylinder, the
hydraulic cylinder arranged alongside the
lower track and having the lonnltudmally-
reciprocating plston-rod extending through
packing-boxes at both ifs ends, eables con-
necting the ends of said piston-rod with the
ends of the upper and lower carriages, said

cables being passed over smtably—almnﬂ*ed
ouide- pulleys and having their opposite ends
attached to fixed points, “and means for sup-
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the said hydraulic cylinder while the other
end of said cylinder is connected with the ex-
haust, substantially as herein set forth.

- 3l Tn a device for handling ingots, a trans-

fer-carhaving a pivoted mold-carrying frame,
substantially as and forthe purpose set forth. -

32. In a device for handling ingots, a trans-
fer-car having a frame mounted pivotally in
the ends of said car and carrying a series of
molds or flasks, in combination with a sep-
arable bottom for said molds, subsbantmlly
as set forth.

75

33. In a device for handling ingots, a mold-

carrying car having a frame mounted pivot-

| ally in the ends thereof, in combination with
a series of molds mounted vertically in said
| frame and capable of a limited movement in
| the direction of their length, substantially as

set forth.

34. The mold-carrying car consisting of the
sills, the end plates, the frunnion - pla,teb
mounted pivotally in said end platecs, and the
mold-carrying frame having its ends con-
nected to the inner sides of sald trunnion-
plates, substantially as set forth.

35. The mold-carrying car having the sills,
the end plates, the Lrunmon-nlates mounted
pivotally in said end plates, the mold-carry-
ing frame having its ends connected to the

30
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inner sides of qmd trunnion-plates, and the

molds mounted in said frames, in combination
with the bottom plate and means for adjust-
ing the latter, substantially as set forth.

36 The mold-calrymg car having the pw-
oted frame, in combination with the molds
mounted 1in said frame and capable of longi-
tudinal movement in the direction of their
length, said molds being provided at their
upper edges with perforated lugs or staples
adapted to be engaged by n'tapphnw-wds at-
tached to the pushel cylinder, substantially
as set forth.
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37. The mold-carrying car having the piv-

oted mold-carrying frame, said frame being

I10

composed, essentially, of the side pieces or

girders provided with strengthening ribs or

flanges and cast hollow, so as to be capable of

receiving charges of water to prevent it from

warping, in combination with the end blaces,
substantially as set forth.

38. The mold-carrying car having the end
plates provided with circular openings, in
combination with the trunnion-plates, the
anti-friction rollers inferposed between the
latter and their bearings, the annular plates
or flanges secured to the inner and outer
sides of the trunnion-plates to keep the lat-
ter and the anti-friction rollers in position,
and the mold-carrying frame having its ends
connected to the inner sides of the tumnlon-
plates, substantially as set forth.,

59. The mold-carrying car having the end
plates provided with circular openings, in
combination with the trunnion-plates having

supporting-cleats on their inner sides, and thc
plying fluid under pressure to either end of 1 mold -carrying fr&me having the side beamnz -

) KT |¥I!||F|I L -
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or girders provided at their ends with flanges ] bring the molds mto a honzontdl p051t1011

10

20

seated in said supporting-cleats, subqtantlally

‘as set forth.

40. The mold-carrying frame composed of
the side beams or girders having flanges at
their ends and provided with supporting—
cleatson theirinnersides,in combination with
the end braces or connecting-pieces having
flanges to engage the supporting-cleats on the
inner sides of sald girders, and the trunnion-
plates mounted plvotally in the end plates of
the transfer-car and having supporting-cleats
to receive the flanges at the ends of the ﬂ*ud-
ers, substantially as set forth.

41. The mold-carrying car having the piv-

oted frame, the sides of which are prowded
with vertical slots or port-holes, in combina-
tion with the molds or flasks having support-
ing-flanges extending through said slots and
provided with perforated lugs or cleats at
their upper edges, substa,ntlally as set forth.

42. The mold-carrying car having the piv-

oted frame, the sides of which are. prowded

30

35

- trunnion - plates mounted pivotally in

40

- vided at their inner ends with hooks to en- |

45
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with slots or port-holes, in combination with

the molds or flasks having supporting-flanges
extending through said slots and provided
with perforated lucrs or flanges at their upper

edges, the bottom pla,te mounted upon swing-
ing hooks radmlly adjustable with relamon
to the axis of the pivoted mold-carrying

frame, and means for adjusting the said bot-

tom plate, substantially as and for the pur-
pose set forth.

43. The combination of the car having end
plates provided with circular openings, the

openings, the mold-carrying frame having
its ends connected to the inner sides of said
trunnion-plates, the molds mounted in said

frame, the bottom plate provided at its ends

with lugs or staples, the shafts mounted in
radial slots and the trunnion- -plates and pro-

gage the staples of the bottom plate and to
support the latter, and means for adjusting
the shafts having the hook-supporting arms
in the slots in which they are mounted and
for retaining them at the proper adjustment,
substantmlly as set forth.

44, The combination, with the tra,nsfer-ear
of the trunnion-plates mounted in the ends

~ of said ecar, the mold-carrying frame having

60

its ends connected to the inner sides of said
trunnion-plates, the bottom: plate, and mech-

~anism for adjusting said bottom plate, said |

adjusting mechanism being connected with
or mountedin the trunmon-plates so as to be
unaffected by the operation of the latter, sub-
stantially as set forth.

45. The combination, with the car, of the
pivoted mold-carrying frame, the side beams

- or girders of which are provided with flanges
- on. their inner sides at their upper and lower

edges, and the molds mounted in said frame
and adapted to rest upon said flanges when

the sald fram.e is swung or tilted so as to ¢ said rrla,pplmrr-rods, and mechanism for mov-

said

“combination, with a transfer-—car having a

substantially as set forth.

46. The combination, with the car, the end
plates of which have the pivoted trunnion-
plates, of the mold-carrying frame, the ends
of which are attached to the inner sides of

said trunnion-plates, the molds mounted in

said frame, the bottom plate provided at its

ends with perforated lugsor staples,the shafts

mountedin radial slots in the trunnion-plates
and provided at theirinner ends with hooked
arms to support the bottom plate and at their
outer ends with radial arms, the levers piv-
oted to the trunnion-plates and having eccen-
tric-rings engaging the said arms, and studs
extendmﬂ' from the tr unnion - plates and

adapted to engaﬂ*e the said levers to retain
them in position when ad;j usted substantially

as set forth.
47. The combination. of the car havi ing the
end plates, the trunnion-plates mounted piv-

‘otally in the latter, the mold-carrying frame
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having its ends attached to the inner sides

of said trunnion-plates, a toothed segment at-
tached to one of said trunnion-plates, and a
shaft journaled in brackets or bearings upon
one of the end plates of the car and having

“a spiral flange or worm engaging said toothed
“segment, substa,ntlally as set f01 th.

48. The combination of the car having the
end plates, the trunnion-plates journaled in
said end plates, the mold-carrying frame hav-
ing its ends attached to the inner sides of said

trunnion-plates, the bottom plate, the sup-.1o¢

porting-hooks for said bottom plate mounted~

in radial slots in. the trunnion-plates, mech-
anism attached to the latter for the radial ad-
justment of said supporting-hooks, a toothed
segment attached to one of the trunnion-
plates, and a spirally-flanged shaft or worm

| journaled upon one of the end plates and
meshing with said toothed segment, substan-.

tially as and for the purpose set forth.

49. In a device for handling ingots, the
plv-
oted mold—c&rrylnﬂ' frame and mecha,msm for

~adjusting the latter, of the pusher-cyllnder

having a lonfrltudmaqu eciprocating piston-
rod, the supporting cars or carriages for

| smd pusher-cvlinder, and operating mechan—

ism for said cars or carriages, substantially

as set forth.

50. In a device for hamdlnrlﬂP ingots, the
combination of thetransfer-car ha,vm(rthe piv-
oted mold-carrying frame, the molds mounted
in said frame and capable of a limited move-
ment in the direction of itslength, mieans for

‘adjusting the said mold-carrying frame, the

pusher-cylinder attached to a mast or derrick

‘Swiveled in suitable cars or carriages, the

longitudinally -reciprocating piston-rod, the
longitudinally - movable grappling-rods con-
nected to the pusher-cylinder and adapted to

| engage perforated lugs orstaples at the upper
edges of the molds, mechanism for operating -
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ing the carscarrying the pusher-cylinderinto | vided with downwardly-extending arms at

alignment with the molds, substantially as
set forth.

01. In a deviceforhandlingingots, the com-

5 bination of the transfer-car having the piv-
~oted mold-carrying frame, the pusher-cylin-
der attached to a vertical mast or derrick
swiveled in an upper and a lower car or car-
riage mounted to ride upon suitable longi-
1o tudinal tracks, the longitudinally-reciprocat-
ing-piston-rod mechanism for operating the
cars carrying the pusher-cylinder and the
piston-rod of the latter, grappling-rods con-
nected to the pusher-cylinder and adapted to

15 engage the molds when the latter are in a
horizontal position, the bottom plate mounted
upon suitable supporting-hooks in the mold-

carrying car, mechanism for adjusting the
sald botfom plate, and the furnace or fur-

20 naces arranged parallel to the longitudinal
tracks upon which the mold-carrying car and
the cars supporting the pusher-cylinder are
mounted, substantially as and for the pur-
pose set forth.

25 2. The combination of the furnace, the

peels having slightly-curved edges and pro- |

uk
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theirfrontends,thedump-bar mounted toslide
longitudinally in bearings upon the front fur-
nace-wall and having notches to receive the 30
downwardly - extending arms of the peels,
mechanism for operating the said dump-bar,
themold-carrying carhavingthe pivoted mold-
carrying frame and mechanism for adjusting
the latter, the molds and the adjustable mold- 33
boltom, mechanism for adjusting the latter
independently of the mold-carrying frame,
the longitudinally-movable cars or carriages,
the mast or derrick swiveled in the latter and
carrying the pusher-cylinder having a longi-
tudinally-reciprocating piston-rod and mech-
anism for operating the latter, and the cars
carrying the pusher-cylinder, all constructed
and arranged substantially as and for the
purposes herein shown and specified. 45
In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
presence of two witnesses. -

 THOMAS BRADY.

40

Witnesses: |
CHARLES C. MCLAUGHLIN,
WARREN E. COLBURN.

T I!“I.l i



	Drawings
	Front Page
	Specification
	Claims

