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To all whom it may concern.:

Be 1t known that I, Francis B. Ux-
CAPHER, a citizen of the United States, re-
siding at Latrobe, in the county of West-
moreland and State of Pennsylvania, have
mvented a new and useful Means for Han-
dliing Blooms, of which the following is a
specification.

This invention has reference to improve-
ments 1 means for handling blooms while
being subject to the action of a steam ham-
mer, the structure being particularly adapted
for use in foundries. _

The object of the invention is to provide
means whereby the blooms may be handled
expeditiously and readily transported from
one hammer to another and there manipu-
lated as may be necessary, all the parts being
under the control of a single operator at a
safe distance from the hammer. .

The invention comprises, essentially, a sup-
porting structure upon which is pivotally se-
cured a crane designed especially for the
handling of heavy weights. The SWInging
arm of the crane is horizontal and the whole
structure 1s vertically movable by means of
a suitable hydraulic lift. The horizontal
arm 1s capable of moving about the hydraulic
lift as an axis and carries the various struc-
tures for holding the bloom. Mounted upon

the crane arm is a pair of jaws adapted to

grasp the bloom, and also carried by the
crane arm 1s a carriage for supporting dies
and other structures designed for the proper
forging of the bloom while under the action of
the steam hammer. The arrangement is
such that the carriage may be moved en-
tirely out of active relation to the bloom and
the latter may be subjected to the action of
the hammer without respect to the carriage
or parts controlled thereby, and provision is
made whereby the bloom mav be turned
upon a horizontal axis so as to be treated in
different positions by the steam hammer.
The horizontal swinging arm of the crane
also carries a supporting structure for a tool
cdesigned particularly for the formation of an
eye 1 the bloom but which supporting mem-
ber may carry other tools as needed, such
tools being under the control of the steam
hammer and coacting with dies mounted
upon the carriage, the structure being such
that operating tools are carried both above
and below the bloom, one of the tools being

designed to rest upon the anvil of the steam |

hammer and support the bloom, while the
other tool is carried by a structure under the
control of the carriage supporting the first-
named tool and arranged to be moved into
comcidence with the tool or tools mounted
upon the carriage. In this manner the
bloom may be subjected to the operation of

suitable tools under the control of the steam
hammer so that various operations may be

performed upon the bloom by the steam
hammer through mechanism under the con-
trol of a single operator.

Ifor convenience of operation several struc-
tures are arranged to be controlled from a
single point and by preference electric mo-
tors are employed for effecting the several
operations, with the exception of the lifting
of the crane bodily through a vertical plane,
this last operation being preferably per-
formed through the intermediary of a suit-
able hydraulic lift. Of course the electric
motors may be replaced byhydrauliecmotors
of appropriate form, buti electric motors
present advantages not found in hydraulic
motors and overcome certain disadvantages
of hydraulic motors and, therefore, it is pre-
terred that electric motors be used wherever
practical.

The invention will be best understood by

a consideration of the following detail de-
scription taken in connection with the ac-
companying drawings forming a part of this
specification, in which drawings—
_ Kigure 1 is a side elevation, partly in sec-
tion, of the crane. TFig. 2is a side elevation
of the crane as viewed from the side opposed
to that seen in Fig. 1. Fig. 3 is a plan view
of the structure. Fig. 4 is a plan view, with
parts m section and parts removed, showing
the longitudinally movable carriage. TFig. 5
1s a plan view, with parts in section and parts
removed, of the bloom-holding jaws and co-
acting parts. Figs. 6 and 7 are vertical sec-
tions, with parts in elevation, in a longitudinal
central plane through the free end of the
crane arm showing different phases of the
operation of the structure. Fig. 8 is a sec-
tion on the line A—3B of Fig. 6. Fig. 9is a
section on the line C—D of Fig. 4.

The structure of the crane is large and
massive designed for the handling of heavy
weights, and the parts arve, therefore, in the
practical embodiment of the invention prop-
erly designed for standing strains incident to
the operation of the crane. In the drawings
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of the cylinder 3.

2

no attempt has been made to show propor-
tions with any exactitude for this would
necessitate some parts being shown very
small, in fact too small to be intelligible,

especially when it is considered that the
swinging arm of the crane may be thirty or

more feet in length and the upright member
approaching forty feet in length. 1t will,
therefore, be understood that for the sake ot
clearly illustrating some of the parts the pro-
porgions of these parts have been exagger-
ated.

Referring now to the drawings, there is
shown a post 1 of suitable proportions
mounted upon a base 2 which 1s assumed to
be firmly anchored to a suitable foundation.
The post 1 constitutes the stationary member
of a hydraulic lift and also a pivotal support
about which the crane as a whole 1s to be
moved in a horizontal plane. Fitting the

ost 1 is a cylindrical casing 3 formed at the

ottom with a bell 4 into which fits a pack-
ing gland 5 confining suitable packing 6 about
the post 1 so that while the cylinder 3 is free
to move both vertically and eircumferen-
tially with relation to the post 1 the gland 5
and packing 6 will prevent the escape ot the
Quid used in the hydraulic lift. Above the
post 1 the cylinder 3 is closed by a cap-plate
7 firmly bolted to a flange 8 formed on the top
On top of the cap plate 7
is a short cylinder 9 also firmly secured to the
cap-plate 7, and this cylinder 9 1s formed at
its upper end with an annular flange 10 re-
ceiving another cap-plate 11, on top of which
is bolted a flange 12 on the lower end of a long
tubular structure 13. Within the building
in which the crane is erected there 1s formed
a horizontal girder 14 at a suflicient height
above the floor and which may constitute a
member of one of the roof trusses or which
may be otherwise supported. The girder 14
has fast therein a cylinder 15, the lower end
of which is formed 1nto a bell 16, and which
cylinder receives the upper end of the tubu-
lar structure 13. The bell 16 1s provided
with a packing gland 17 to render the joint
between the cylinder 15 and tubular struc-
ture or post 13 pressure tight, at the same
time permitting the post 13 to slip within the
cylinder 15. 'The upper end of the tubular
]ﬁost 13 is provided with a perforated annular

ange 18 through the center of which is
passed a pipe 19 extending axially downward
through the tubular post 13 to the plate 11
through which the pipe 19 opens. The up-
per end of the cylinder 15 1s formed with a
oland 20 through which extends the pipe 19,
and the latter terminates above the gland 20
in another packing gland 21 into which there
is passed a smaller pipe 22 extending down
into the pipe 19. The pipe 22 1s carried by a
yoke 23 fast on the girder 14, and this pipe 22
may come from any suitable source of water
supply under pressure. |

|

| controllers may be of any ordinary type used

894,245

Fast upon the cylinder 3 is one end of a
horizontally projecting crane arm 24 which
may be made up of two parallel channel
irons 25, 25, extending from the head 26

fast on the cylinder 3, and secured together
in spaced relation by cross beams 27 wher-

ever necessary.

Mounted upon the arm 24 at a sutable
point, say by means of a support 28, 1s a
three-way valve 29 of any ordinary con-
struction and so small it is simply indicated
in the drawings without any attempt to
show the detail construction. IFrom the
valve 29 extend three pipes 30, 31 and 32.
The pipe 30 leads to the interior of the tubu-
lar post 13. The pipe 81 leads to the interior
of the cylinder 9 and the pipe 32 leads to the
interior of the cylinder 3 above the post or
standard 1.

If water under pressure coming through
the pipe 22 and entering the pipe 19 1s di-
rected by the valve 29 into the upper end of
the cylinder 3 through the pipe 32, then the
reaction between the cap-plate 7 and the
top of the post 1 will cause the cylinder 3
and parts carried thereby, including the
crane-arm 24, to be lifted vertically, and
this vertical movement will continue until
the valve 29 is turned to the inactive posi-
tion where no more water may enter the cyl-
inder 3. When it is desired to cause the
crane-arm to descend, then the valve 29 1s
moved to a position whereby the cyhnder 3
antl the inside of the post 13 are placed in
communication, when the water from the
cylinder 3 will escape through the perfo-
rated upper end of the pipe 13 into the cyl-
inder 15 out of which latter it may flow
through an exhaust pipe 33, shown in Fig. 3.
As the water flows out the crane arm.will
oravitate to the desired position, when the
outflow of water may be stopped by moving
the valve 29 to the proper cut-off position.

Extending laterally from one side of one
of the channel beams 25 1s a platform 34
upon which there are mounted 1n a suitable
framework 35 a series of manipulating levers
36. One of these levers is connected by a
link 37 to a bell-crank 38 which in turn 1s
connected by another link 39 to the handle
40 of the valve 29. This connection between
the respective lever 36 and valve 29 is to be
taken as merely 1llustrative, since any de-
sired connection may be employed and may
be changed to suit the particular conditions
present 1n the crane when modified to suit
different locations. Mounted upon the plat-
form 34 in suitable relation to the levers 36
1s an operator’s seat 41. |

Carried by the platform 34 by a number
of standards 42 upon the ends of which are
secured electric controllers 43, are the levers
44 each of which is connected by a hnk 45
to a respective manipulating lever 36. These
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for the proper control of electric motors and | 25.

so stmply indicated in the drawings without
any attempt to show their working parts.
Mounted on the cylinder 3 is g oear wheel
46 with which meshes a pinion 47 upon an
upright shaft 48 journaled in suitable begr-
ings 49 on one of the channel beams and at
the end of a post 50. The upper end of the

shaft 48 carries a bevel pinion 51 meshing
with another bevel pinion 52 on an electric

motor 53, which is assumed to be coupled

~up by a sufficient source of power to one of

the controllers 43. The electrical connec.
tions are of the simplest kind and ‘being
readily apparent to the electrical engineer
they have been omitted from the drawings
as unnecessary to the understanding of the
present invention. Nor is it necessary that
the exact arrangement of the motor 53 and
gear-wheel 46 with the intermediate parts
should be as indicated in the drawings, it
only being necessary that the motor should
be so coupled up to the cylinder 3 that when
the motor is energized the crane arm 24 will
be swung about a vertical axis. The gear
wheel 46 is not fast on the cylinder 3 but
simply mounted thereon and is held against
rotation by a pin or post 54 which may be
suttably fixed to the base 2 or other rermov-
able structure and extends through the gear
wheel 46. The gear-wheel being held against
rotation the motor will then cause the
swinging of the crane arm around the post 1
as a pivot.

Carried by the outer ends of the channel
irons 25 1s a slidable carriage 55, which as best
shown in Fig. 9 may be made of two L-irons
56 Joined by a cross plate 57. Above the
L-irons are wearing strips 58 so that the
carriage will fit snugly yet easily within the
channel irons 25 for longitudinal movement
therein. The carriage 55 is provided near
one end with a longitudinal central slot 59,
at one end of which is formed an abutment
60 fixed to the plate 57 and at the other end
the entire abutment 61 may be made up of
two plates engaging the opposite sides of the
plate 57 and held together by a bolt 62 so
that this last-named abutment 61 may be
adjusted longitudinally with reference to
the slot 59. Between the abutment 60 and
the other end of the carriage are perforations
63 through the plate 57, one for the reception
of a pin block 64 and the other for the recep-
tion of a perforated block 65. Each of these
blocks are of sufficient length to extend g
distance below the plate 57, and each is Pro-
vided with an annular flange 66 normally
resting on the upper face of the plate 57.
The purpose of these two blocks will appear
hereinafter. |

The carriage 55 has fast to its rear end g
screw rod 67 extending through a nut 68
mounted between two ears 69 rising from a
cross piece 70 fast to the two channel irons

1w

The nut 68 is formed with exterior
gear teeth 71 engaged by a pinion 72 on one
end of the shaft 73 journaled in suitable
Cross pieces 74 joining the channel irons 25
on their upper faces. The end of the shaft
73 remote from the pinion 72 carries another
pinion 75 meshing with a pinion 76 on the
armature shaft of the motor 77 mounted on
a suitable cross plece 78 adjacent to the
head 26 of the crane arm. The motor 77 is
coupled up to one of the controllers 43
The channel irons 25 are connected beyond
the cross pieces 74 by other similar cross
pleces 79, 0.

Mounted in sliding bearings in one of the
cross pleces 74 and in the cross pieces 79 and
80, and capable of moving in the central lon-
gitudinal plane of the crane arm is a rectan-
gular bar 81, although the bar may be other-
wise shaped if so desired, it being, however,
important that the bar should not turn on its
longitudinal axis. This bar terminates be-
yond the cross piece 80 in a socket head 82,
one member of which has a laterally-extend-
Ing ear 83 to which reference will presently
be made. The bar 81 carries between the
cross pieces 74 and 79 a laterally-extending
block 84 in which is formed an internally
threaded passage for the reception of a
threaded rod 85 journaled at each end in the
cross preces 74 and 79 and extending beyond
the said cross piece 74 toward the other
cross plece 74, where it is also journaled.
Between the two cross pieces 74 the rod is
reversely threaded from that portion engag-
Ing the block 84, as indicated at 86, and this
reversely threaded portion extends through
an internally threaded block 87 fast on the
end of a sliding bar 88 of rectangular or other
suttable shape mounted to slide in suitable
bearings in the cross piece 79 and adjacent
cross piece 74.  The bar 88 is parallel to the
bar 81 and its outer end 89 beyond the cross
piece 79 is turned outward and is there se-
cured to another bar 90 parallel with the bay
S1 but spaced therefrom to a oreater ex-
tent than is the bar 88. The bar 89 is also
preferably rectangular in cross section and
has a sliding bearing in the cross piece S0,
which is extended laterally to one side of the
corresponding channel iron 25 for the pur-
pose of supporting the bar 90. The outer
end of the bar 90 is appropriately curved and
bent to form a jaw 91 opposed to the head or
jaw 82 on the end of the bar 81. The two
jaws 82 and 91 constitute the clamping and
holding means for a bloom which is simply in-
dicated at 92. The jaw 91 has itsfree enc ex-
tended laterally, as shown at 93, and there
formed with a conical tooth 94.

Mounted at one end in the ear 83 is a shaft
95 having a spur head 96 beyond the ear 83
in line with the tooth 94. This shaft is con-
tinued backward parallel with the bar S1 and
extends through a collar 97 journaled in the
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cross piece 79.  The shaft 951s provided with
an elongated spline 98 whereby the shaft 1s
capable of sliding movement through the
collar 97 but is constrained to rotate with
said collar. The collar 97 carries a gear
wheel 99 meshing with a pinion 100 on the
armature shaft of a motor 101 suitably
mounted on the adjacent channel beam 25.
This motor is coupled up to one of the con-
trollers 43. The screw rod 85 beyond 1ts
journal bearing in the cross piece 74 nearest
to the pivot end of the crane arm carries &
pinion 102 meshing with another pinion 103
on the armature shaft of a motor 104 suitably
mounted on the cross piece 78 and which 1s
under the control of one of the controllers 43.
The cross pieces 79 and 80 each carry up-
rights or standards 105 and 106, respectively,
and in the upper ends of these two standards
is journaled a shaft 107 best shown in Figs. 6,
7 and 8, and this shaft between 1ts journal
bearings carries a gear wheel 108 meshing
with a pinion 109 on the arm shaft of the mo-
tor 110 suitably supported on a post 111 fast
on one of the journal beams 25. The outer
ends of the shaft 107 carry worms 112 in suit-
able housings 113 on top of the standards
105, 106. The worms 112 each engage 2
worm-gear 114 on an upright vertical shaft
115 extending downward to a journal bear-
ing in the corresponding cross piece 79 or 30.
Below the worm-gear 114 the shaft 115 1s
threaded and passes through a suitably
threaded perforation in a bloek 116 sliding
in channels 117, 118, on opposite sides of the
standards 105 or 106. The blocks 116 are
formed with sliding bearings for a bar 119
immediately over the clamp bar 81. This
bar 119 has its outer end formed into an eye
120 for the reception of a punch block 121
formed with a suitable head resting on the eye
and with an extension 122 constituting the
punch end of the block. Between the stand-
ards 105 and 106 the bar 119 1s provided
with a downwardly-extending arm 123 reach-
ing into the slot 59 of the plate 57 and in the
path of the abutments 60 and 61. This arm
123 is also slotted, as indicated at 124 for the
passage of the bar 81, the said arm straddling
the bar 81. -

The outer or free end of the arm 24 1s sup-
})01"ted. by brace rods 125 extending to a col-
ar 126 fast on the tubular post 1s5..

Let it now be supposed that it is desirable
to operate the crane for the purpose of carry-
ing a bloom from one hamimer to another
hammer, the anvil 127 and hammer head 128
of which is diagrammatically represented 1n
Figs. 6 and 7. For this purpose the opera-
tor upon the seat 41 will manipulate the
proper levers 36 to withdraw the carriage 55
to its fullest extent into the swinging arm of
the crane. When this occurs the abutment
60 encages the arm 124 on the bar 119 ancd
withdraws the eye 120 until in engagement

e
-
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r
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|
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with the standard 106.
energized in the proper manner to cause the
bar 119 to be lifted to its tullest extent carry-
ing the block 120 with 1t. The motor 104 1s
also energized to cause the intermediate jaws
22 and 91 to open to the requisite extent.

Now, the motor 53 is energized to cause the
crane to swing about its pivot support until

in proper relation to the hammer, and a
bloom brought out from the furnace is then
moved between the jaws 82 and 91 and the
motor 104 is caused to be actuated in a suit-
able manner to bring the jaws toward each
other and so properly grasp the bloom 92.
Kither before or after this has oceurred, the
valve 29 has been so manipulated as to cause
the crane arm to be lifted to the proper ele-
vation. Now the carriage 55 is moved out-
wardly until the block 64 or 65 is brought 1m-
mediately under the bloom and because of
the engagement of the arm 123 with the
abutment 61 the block 121 is moved into
coincidence with the block 65, if that be the
block then under the bloom. If it be de-
sired that the block 64 be the active block,

‘then the carriage is moved backward until the

said block 64 is directly under the bloom, the
other block 121 remaining quiescent because
of the slot 59 in the carriage 55 permitting
said carriage to move without engaging the
arm 123. The crane is swung around by the
action of the motor 53 until the desired block
64 or 65 is immediately over the anvil 127 of
ihe steam hammer. Now, the crane arm 1s
permitted to drop until the block 65, if that
be the active block, is engaged by the anvil
127 and pushed upward above its seat on the
carriage. The rod 119 is now lowered by the
action of the motor 110 until the active end
of the block 121 is resting on the bloom and
the eve 120 is just above the bloom. Ifit be
designed to punch a hole in the bloom then
the steam hammer is brought down with the
requisite force upon the block 121 and the
end 122 will punch a hole through the bloom,
the block 65 acting as a die, it also being as-
sumed that the bloom is not too thick.
When the block 64 is utilized then the bloom
is entered from both directions toward the
center when the steam hammer is brought
into operation.

Suppose, now, that it be desirable to turn
the bloom over either partially or wholly,
then in order that the bloom may be grasped
by a suitable crane or by the Withdmwzﬁ) of

| the carriage and parts acting in conjunction

therewith the bloom may be permitted to
rest upon the anvil of the steam hammer.
When the bloom 1s properly supported the
JaWs

crane’ arm is swung to one side unfil the
tooth 93 and center 96 are in diametric rela-
tion to the bloom, when its jaws may be
again brought together until the tooth 93 en-
oages one side of the bloom and the spur cen-

%2 and 91 are moved apart and the
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ter 96 engages the other side of the bloom.

Now, the crane arm is elevated sufliciently
and the motor 101 is put into motion causing
the bloom to rotate because of the rotation of
the spur center 96. After the bloom has
been turned to the proper extent it may be
again grasped by the jaws 82 and 91, as be-

fore, and further operation be performed
upon the bloom, as desired.

It will be seen that with a structure such
as described a bloom may be carried from

brought by the latter, as desioned, with all
the operations, so far as the crane is con-
cerned, under the control of one operator.

Smce the jaw 91 is of considerable length
1t is liable to spring between the bearings in
the cross pieces 79 and 80, and for this
reason the lateral extension 89 has fast
thereon a downwardly-directed member 129 ,
which member is again extended horizon-
tally, as shown at 130, and moves in ouide-
ways 131 fast on the corresponding chan-
nel 25.

It 1s advisable that the operator should
have some means of determining the exact
position of the blocks 64 and 65. For this
reason there is formed on the under side of
the carriage 55 two teeth 132, 133. In the
path of these teeth is a pivoted hook 134 fast
m the fixed portion ofp the crane arm, and
this hook is under the control of the pivoted
pawl 135 connected by a link 136 to a bell-
crank 137 and the latter is connected by a
link 138 to a presser head 139 within reach
of the foot of the operator seated in the seat
41.. When the operator’s foot is pressed
upon the head 139 then the hook 134 is moved
upward mto the path of one of the teeth 132
or 133. I the carriage be in its retracted
position then the hook will engage the tooth
133 and stop the carriage when the block 64
has reached the operative position. If the
operator desires to stop the carriage when
the block 65 has reached the operative POSI-
tion, then the hook 134 is moved into position
and into the path of the tooth 132 after the
tooth 133 has moved beyond operative rela-
tion to the hook 134. '

What is claimed 1s:— |

1. A foundry erane movable about a ver-
tical axis in a horizontal plane and also mov-
able bodily in a vertical plane, said crane
bemg provided with eclamping jaws, tool

holders above and below said jaws and mov-

able. into and out of operative relation
thereto, said tool holders and jaws ‘being
carried by the crans. . |

2. A foundry crane provided with oppo-

sitely movable clamping jaws and means for.

actuating the same, a tool carriage movable
under different operative positions with re-

lation to the jaws, and means for operating

said carriage, and another tool carrier mov-
able to and from the carriage, and means for

the furnace to the steam hammer and

S

operating said tool carrier, all the parts being

carried upon the swinging arm of the crane.

3. A foundry crane having its swinging
arm. provided with clamping jaws, and a
tool carriage movable into and out of oper-
ative relation to the jaws.

4. In a foundry crane, a longitudinally-
movable carriage mounted upon the swing-
g arm of the crane, said carriage being pro-
vided with receptacles for suitable tools, and
another carrier also mounted upon the swing-
g arm of the crane and provided with
means for the reception of a suitable tool,
sald last-named carrier being movable lon-
eitudinally by engagement with the car-
riage, and the carriage also having an ex-
tended movement without engaging said
tool carrier.

5. In a foundry crane, a swinging arm
formed with sides made of channel 1Irons, a
carriage mounted in said channel irons and
movable longitudinally therein, said carriage
being provided with means for the support of
suitable tools, and means for moving said
carriage longitudinally in said channel ivons,
sald means also being carried upon the SWing-
ing arm of the crane.

6. In a foundry crane, a swinging arm
movable on a vertical axis and also movable
n & vertical direction, and a carriage mov-
able longitudinally with reference to the
swinging arm and mounted therein, said car-
riage being provided with holders for suit-
able tools.

7. In a foundry crane, a swinging arm
movable vertically and also about a vertical
axis In a horizontal plane, a carriage on said
arm movable longitudinally with reference
to the same, a tool holder movable longitu-
dinally in said arm and also to and from the
carriage, and clamping jaws also on the
swinging arm and positioned between the
tongitudinally-movable carriage and the tool
carrier.

8. In afoundry crane, clamping jaws mov-
able to and from each other, and clam Ing
means carried by the jaws and capable of
imparting a rotative movement to the bloom
engaged by said clamping means. .

9. In a foundry crane, means for clamping
and rotating a bloom upon a horizontal axis

and mechanical means by the crane arm for

effecting the rotative movement of the

bloom.

10. In a foundry crane, a pair of clam
jaws one provided with a suitable tooth and
the other provided with a rotatable center in
operative relation to the tooth, and means
for rotating said center. _

11. In afoundry crane, a pair of jaws mov-
able to and from each other, one of said jaws
bemg provided with a central tooth and the
other with a rotatable center in operation
with the tooth and the first-named jaw, a
shatt carrying the rotatable center and mov-
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able with the corresponding jaw, and means
on. the crane for imparting rotative move-
ment to the shatt Wit}])JOUt interference ot the
clamping movement of the jaws.

12. In a foundry crane, a crane arm, a
tool carriage mounted on the movable crane
arm and movable longitudinally with refer-
ence to said arm, and another tool carrier
mounted on and movable longitudinally with
reference to said arm and also movable to
and from the first-named tool carriage.

13. In a foundry crane, a crane arm, a
tool carriage mounted thereon and movable
longitudinally with reference to the crane
arm, said tool carriage being provided with
a longitudinal slot, and a tool carrier also
mounted on the crane arm and provided with
an arm extending into the slot in the tool car-
riage.

14. In a foundry crane, a crane arm, a
tool carriage movable longitudinally with
reference to said arm and provided with a
longitudinal slot, a tool carrier also mounted
on said crane arm and provided with an arm
extending into the slot in the tool carriage,
and means for moving the tool carrier to and
from the tool carriage.

15. In a foundry crane, a crane arm, @
tool carriage mounted on and movable longi-
tudinally with reference to said crane arm,
said carriage being provided with a longi-

tudinal slot, movable clamp jaws mounted

on said crane arm above the carriage, and a
tool carrier also mounted on said crane arm
and movable to and from the tool carriage,

said tool carrier being provided with an arm,
entering the slot in the tool carriage. *-

16. A foundry crane provided with a
swinging arm movable about a vertical axis,
means carried by said arm for causing the
arm to swing about its vertical axis, means
for raising and lowering the arm In a ver-
tical plane, controlling means on the arm
for regulating the means for ralsing and
lowering said arm, a tool carriage on and
movable longitudinally with reference to
said crane arm,means on said crane arm for

causing the longitudinal movement of the
tool carriage, a clamp on said crane arm,
means for actuating said clamp carried by
said crane arm, a tool carrier on the crane

arm, connections between the tool carrier

and the tool carriage for moving the carrier
Jongitudinally of the arm by the movement
of said carriage, means on the crane arm for
moving the tool carrier to and from the tool
carriage, and means within a circumscribed
zone on the crane arm for controlling the
movements of the several mechanisms car-
ried by the crane arm. .

17. A foundry crane provided with a
swinging arm movable about a vertical axis,
means carried by said arm for causing the
arm to swing about its vertical axis, means
for raising and lowering the arm in a ver-
tical plane, controlling means on the arm for
regulating the means for raising and lower-
ing said arm, a tool carriage on and movable
Jongitudinally with reference to said crane
arm, means on said crane arm for causing

the longitudinal movement of the tool car-

riage, a clamp on said crane arm, means for
actuating said clamp carried by said crane
arm, a tool carrier on the crane arm, connec-
tions between the tool carrier and the tool
carriage for moving the carrier longitudi-
nally of the arm by the movement of said
carriage, means on the crane arm for moving

the tool carrier to and from the tool carriage,

means on the clamp jaws for imparting rota-
tive movement to the bloom carried by the

_clamp jaws, means for effecting said rotative

movement, and_)(, means within a circum-
seribed zone on/fhe crane arm for controlling
the movement{ of the several mechanisms
carried by the crane arm.

In testimony that I claim the foregoing as
my own, I have hereto affixed my signature
in the presence of two witnesses.

FRANCIS “B. UNCAPHER.

Witnesses: N
Jas. M. WALKER,

. T, CoaAPMAN.
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