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| UNETED STATES

PaTENT OFFICE.

JULIAN KENNEDY, OF PITTSBURG, PENNSYLVANTIA.

CRANE.

SPECIFICATION forming part of Letters Patent No, 484,437, dated October 18, 1892,

Application filed March 4, 1892,

7o all whom it may concern:

Be it known that I, JUuLiAN KENNEDY, of
Pittsburg, in the county of Allegheny and
State of Pennsylvania, have invented a new
and useful Improvement in Cranes, of which
the following is a full, clear, and exact de-
scription, reference being had to the accom-
panying drawings, forming part of this speci-
fication, in which—

Figure 1 is an elevation of my improved
traveling crane. Fig. 1*isa viewon a larger
scale, being a cross-section on the line z x of
Fig. 3. Fig. 1° is a view on a similar scale,
showing in side elevation the mechanism for
tipping theladle. Fig. 2 is a plan view of the
crane, showing mechanism for moving the
trolley back and forth thereon. Fig. 31is a
horizontal section showing the mechanism
for moving the crane laterally. T'ig. 4 is an
end elevation of the crane, not showing the
trolley carried thereby. Fig. 5 is a similar
view showing the cylinder for moving the
crane and the eylinders for moving thetrolley
thereon. Tig. 6 is a vertical section on the
line VI VI of Fig. 1. Tig. 7 is a vertical sec-
tion on the line VII VII of Fig. 1, one of the
lifting-eylinders also being shown in section.
Fig. 8 is a section on the line VIII VIII of
Fig. 1. TFig. 9 is a plan view of the mechan-
ism formovingthe trolley onthe crane. Fig.
10 is a perspective detail view illustrating the
trunnion connections of the ladle.

Like symbolsof referenceindicatelikeparts
in each figure.

In the drawings, 2 represents an elevated
trackon which my improved crane is mounted.

3 is the body or fiame of the crane, having
truck-wheels 4, which ride upon the rails of
the track. This frame is made, as shown in
the drawings, of a single box-girder closed at
all sides. The lifting mechanism, as herein-.
after explained, is set at the opposite sides of
the girder, and the erane-moving motor, about
to be described, is set within the girder.

For the purpose of moving the crane lat-
erally on its track I employ a shaft 5, which
extends across the crane and is journaled in
end bearings 6. Pinions 7 are fixed to the
ends of this shaft and are in gear with sta-
tionary racks 8, which extend parallel with
the tracks 2. When this shaft is rotated by
means hereinafter deseribed, the rotation of
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the pinions in gear with the racks actuates
the crane, moving it laterally on its track.
For the purpose of turning the shaft I em-
ploy peculiarmechanism, which ismostelearly
shown in Figs. 3, 1%, and 5.

9 9 are two single-acting hydraulic eylin-
ders set opposite to each other and in the
same axial line and having a ram 10, which
is common to both cylinders, so that on ad-
mitting water to one of the cylinders theram
shall be moved longitudinally in one direc-
tion and on admitting water to the other cyl-
inder it shall be moved longitudinally in the
reverse direction.

11 is a screw-threaded shaft, which is inter-
posed in theline of the shaft5 and issecurely
coupled thereto. It is journaled in suitable
bearings 60, in one or more of which it has a
thrust bearing.

12 is a divided collar, which is set upon the
ram 10 and is securely clamped thereto by
bolts 13. It has laterally-projecting arms 14,
between which is set a nut 15, encireling the
worm-shaft and provided with trunnions 16,
fitting in sockets in the arms. At the ends
of the arms 14 are slide-bearings 17, which fit
against an interposed longitudinal guide 18.
Now as the ram 10 is moved longitudinally
it will earry with it the collar 12 and nut 15,
and this nut moving over the screw-shaft 11
will rotate the same, together with the pin-
ions 7, and by reason of the gearing of the
pinions with the racks 8 the crane will be
moved laterally. During this action of the
parts the presence of the trunnions 16 allows
the nut to adjusy itself so as to prevent any
injurious binding on the serew-shaft,and the
guide 18 holds the arms 14, and the nut pre-
vents them from rotating and causes the
screw-shaft alone to rotate. The use of the
opposite cylinders 9 and the use of the power-
transmitting mechanism above described are
of great advantage and add materially to the
efficiency of the crane. It will be understood
that instead of connecting the shaft 5 to the
pinion 7 it may be connected directly to op-
posite supporting-wheels of the crane.

19 is the trolley, consisting of a frame pro-
vided with wheels 20, which are set upon rails
21 on the frame structure of the crane. This
trolley supports upright lifting mechanism,
which consists, preferably, of two parallel
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hydraulic cylinders 22, though within the
scope of my broader claims the eonstruetion
may be modified so that there shall only be
one such lifting-evlinder. These lifting-cyl-
inders 22 are arranged outside the frame of
the crane and are provided with plungers 23,
Figs. 6 and 7, whieh project above the eylin-
ders and are connected by a cross-head 24,
provided with vertical lifting-rods 25, bearing
at their lower ends a ladle-supporting frame
26. As the plungers are elevated or lowered
they will correspondingly raise or lower the
lifting-rods, together with the frame 26 and
the burden supported thereby. To strengthen
the structure, I prefer to connect the cylin-
ders 22 by a brace-rod 27 and to interpose
between them a separating-frame 28, Fig. 7.

For the purpose of moving the trolley 19
and the lifting-cylinders back and forth on
the crane I prefer to employ the mechanism
shown in Figs. 1, 2, 5, and 6. This consists
of two parallel oppositely - directed single-
acting cylinders 29, set on the frame of the
crane and having projecting plungers 30, car-
rying at their ends sheaves 31. Each of the
eylinders has a chain 32, which is fixed to the
cylinder, passes around a sheave 31, and is
attached to the frame of the trolley 19, so that
when the ram of one of the cylinders is project-
edit willmove thetrolley on the crane and will
simultaneously retract the ram of the other
eylinder. The chains 32 are attached to the
same end of the trolley, (the end next to the
valve pulpit or carriage,) so that in moving
outwardly the trolley shall have an unob-
structed path the fuil length of its track, the
forward end of the trolley being thus adapted
to move beyond the end of its actuating-
plunger. If desired, the chains may be
crossed and attached to respectively-opposite
ends of the trolley,so as to give thelatter full
movement in both directions.

I shall now describe the means which Iem-
ploy for supporting and tipping the ladle.

33 are vertical hangers, which depend from
the frame 26 and are provided at their lower
ends with hooks 34, adapted to receive and
to uphold detachably the trunnions of the la-
dle 35.

36 is a frame, which also depends from the
frame 26 and carries a grooved pulley 37,
whose shaft is adapted to be connected by a
universal clutch (shown in detail in Fig. 10)
with one of the ladle-trunnions. This pulley
is rotated by chains or flexible cords 38, which
are fixed to the pulley at a point 39 and are
connected to lifting-rods 49, which move in
guides 41 and are adapted to be moved verti-
cally by cylinders hereinafter described. The
pulley 37 is constructed so as to have only a
limited rotation sufficient to tip the ladle and
to restore it to a horizontal position. To this
end I prefer to employ a stop 42 on the sup-
porting-frame 26, which operates in conjune-
tion with stops 43 and permits the limited
motion above referred to. The lifting-rods

40 are operated by oppositely-acting single
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eylinders 44, which are supported by the
cross-head 24. Chains 45, attached to these
cylinders, pass around sheaves 46 on their
plungers and around sheaves at therear ends
of the eylinders and are attached to the lift-
ing-rods 40. By projecting the plunger of
one of these cylinders the sheaves 37 will be
turned, so as to tip the ladle, and by actuat-
ing the other cylinder the motion will be re-
versed s0 as to restore the ladle to its normal
position.

The cluteh mechanism between the sheave
37 and the ladle is constructed as shown in
Figs. 7 and 10. At the inuner end of theshaft
of the sheave is a head 57, provided with a
diametrical key-slot b, to whichis fitted a disk
58, having on the inner side a corresponding
key ¢ and on the outer side a key-slot d. The
ladle-trunnion has at its end a head 59, pro-
vided with a key e, adapted to fit removably
in the slotd. The parts 57 and 58 are notin-
tended to be separable from each other.
When the ladle is in position, as shown in
Fig. 7, the key at the end of the trunnion fits
in the slot in the disk 58, so that on rotating
the sheave 37 the ladle will betipped. When
the ladle is righted and lowered upon the
ground,the trunnionswill liftthemselves from
the hooks 34 and the key ¢ will be disengaged
from its slot, thus automatically freeing the
ladle, and then by adjusting the hooks under
the trunnions of another ladle and raising the
frame 26 the hooks will engage the trunnions
and the key-slot d will adjust itself to the key
e, 80 as to connect it operatively with the tip-
ping mechanism. The loose connection be-
tween the head 57 and disk 58 affords a uni-
versal joint, which is self-adjusting to ae-
commodate itself to any unevenness caused
by wear of the parts.
this universal joint may be 'modified by the
substitution of equivalent devices. Where
the crane is not used for a ladle-crane, but
for some other purpose, such as for carrying
ingots, &e., the ladle-tipping mechanism is
replaced by other devices adapted to the par-
ticular work for which the erane is intended.

I shall now describe the means whichI em-
ploy for supplying water to the several mo-
tors on the cerane.

47 are the main water-supply pipes of the
crane, provided with swiveled elbow-joints 48,
connected with a point of supply off the crane
and by swiveled joints 49, connected with

_water-pipes 50on thecrane. Thesepipes50are

the main supply and exhaust pipes and lead to
avalved box 51, having a series of valve-cham-
bers and valves constructed to be controlled
and operated by means of valve-levers 52.

From these valves pipes 53 lead to the oppo-

site cylinders 9 and the cylinder 30, and
jointed pipes 54 lead to the eylinder 22 for
the purpose of supplying water to the latter
and to the eylinders 44,(a common supply-pipe
being used for the cylinders 22, so that they
shall act in unison.) The jointed pipes 55
for the cylinders 44 are arranged as shown

The construction of
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in Fig. 1. The adjacent swiveled joints for
the various supply-pipes are constructed as
shown in Fig. 6, being set axially with each
other and connected by rods 56, which serve
to insure parallelism and uniformity in their
action.

As thus constructed the operation of my
improved apparatus is as follows: The oper-
ator who attends and directs the motion of
the crane may ride upon a pulpit orcarriage
57 on the crane, so as to have the valves
within easy reach. If it is. desired to move
the crane from place to place in the building
in which it is situate, the proper valveis oper-
ated so as to admit water to that cylinder 9
which will rotate the shaft 5 in the required
direction. To move the troliey 19, with the
lifting-cylinders 22, the valve is operated so
as to admit water to the proper one of the
cylinders 29 and to exhaust it from the other.
To lift or lower the ladle, the valve is oper-
ated so as to admit the water or exhausi it
from the eylinders 22, and to tip the ladle
and to right it water is admitted to the proper
one of the eylinders 44. - The crane mechan-
ism is thus very easy to operate, and its action
is quick and easily controlled. The work of
picking up, tipping, and releasing the ladle
will be readily understood from the foregoing
deseription.

The advantages of my invention will be ap-
preciated by those skilled in the art. By em-
ploying a box-girder to constitute the frame
of the crane the strongest possible construe-
tion is afforded, the frame is not liable to be
deflected on sudden starting of the crane, and
thesafety of the mechanism is thusenhanced.
By employing the serew-shaft-traversing gear
I dispense with the usual cog-gearing and ob-
tain mechanism operating more smoothly
than cogs and capable of resisting much bet-
ter and more safely the heavy strains to
which it is put whenin use. The mechanism
is also very compact, and, being capable of be-
ing inclosed within the box-girder, may be ef-
fectually protected from sparks, &c. The
heavy strain isall exerted inline with the shaft
and the transverse strains incident to. other
mechanisms are avoided. Theuse of two op-
posite single-acting cylinders is also of mate-
rial advantage; but thesliding nut and screw
may be employed with a cylinder or eylin-
ders otherwise arranged. By the use of the
two lifting-cylinders with an interposed girder
I get advantages in respect of strength and
even balancing of the crane. Theladle-actu-
ating mechanism and the detachable connec-
tion for the ladle are also of material benefit
and are claimed, broadly. Bysetting the trol-
ley-moving cylinder under the trolley it is re-
moved from the way of the latter and an un-
obstructed path is left in which the trolley
can be moved to the full extent of its track.
Other advantages will be suggested on read-
ing the foregoing description.

The form, construction, and relative ar-
rangement of the parts of the crane may be

ow

varied in many ways within the scope of my
invention. Therefore, without limiting my-
self to the precise construction described, I
claim—

1. In a traveling crane, the cembination of
a box-girder constituting the crane-frame, a
trolley thereon, and two opposite upright lift-
ing-cylinders secured to the trolley at the
outer sides of the box-girder, substantially as
and for the purposes described.

2. Ina traveling crane, the combination of
a crane-frame, a trolley thereon, and two op-
posite upright lifting-cylinders secured to the
trolley at the outer sides of the frame, sub-
stantially as and for the purposes described.

3. The combination, witha frame mounted
on wheels, of a screw-shaft adapted to trans-
mit power for moving the frame, a nut mount-
ed on the serew-shaft,and amotor adapted to
move the nut longitudinally on the shaft to

‘turn the latter, substantially as and for the

purposes described.

4. The ecombination, with a frame mounted
on wheels, of a screw-shaft adapted to trans-
mit power for moving the frame, a nut mount-
ed on the screw-shaft and provided with trun-
nions, and a motor carried by the frame and
adapted to move the nut longitudinally on
the shaft to turn the latter, substantially as
and for the purposes described.

5. The combination, with a frame mounted
on wheels, of a serew-shaft adapted to trans-
mit power for moving the frame, a nut mount-
ed on the screw-shaft, a motor carried by the
frame and adapted to move the nut longi-
tudinally on the shaft to turn the iatter, and
a guide for the nut, substantially as and for
the purposes deseribed.

6. The combination of a serew-shaft, a mo-
tor comprising two opposite cylinders and a
common ram, and a nut carried by the ram
and fitting on the screw-shaft, substantially
as and for the purposes described.

7. In a ladle-crane, the combination, with a
ladle-support, of rotatory tipping mechanism
and a clutch comprising a key and recess de-
tachably connecting the ladle and tipping
mechanism, substantially as and for the pur-
poses described.

8. In a ladle-crane, the combination, with a
ladle-support, of a shaft situate in line with
the ladle-trunnions and adapted to be con-
nected therewith and mechanism for rotating
the shaft, substantially as and for the pur-
poses described.

9. In a ladle-crane, the combination, with a
ladle-support, of tipping mechanism detach-
ably connected with the ladle and capable of
tipping the same and an interposed universal
joint, substantially as and for the purposes
described.

10. In a ladle-crane, the combination, with a
trolley, of a ladle-supporting frame depend-
ing therefrom, a tipping-motor carried by the
trolley, and power-transmitting mechanism
extending on said frame from the motor to
the position of the ladle and having a detach-
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able connection, substautially as and for the
purposes deseribed.

11. In a ladle-crane, the combination of la-
dle-tipping mechanism carried by the erane,
a ladle-lifting motor, and a motor which moves
with the lifting-motor and is connected with
the tipping mechanism to actuate the same,
substantially as and for the purposes de-
seribed.

12. In ladle-tipping mechanism, the combi-
nation, with a crane and a depending ladle-
supporting frame, of a rotatory shaft adapted
to be connected with the ladle, tipping mech-
anism connected to the shaft and adapted to
rotate the same, and stops by which the ro-

tatory motion of the shaft is limited, substan-
tially as and for the purposes described.

18. In a ladle-crane, the combination, with
the crane, of a frame earrying the ladle, a lift-
ing-motor for the frame, and a ladle-tipping
motor carried with the lifting-motor and mov-
able vertically therewith, substantially as and
for the purposes described.

In testimony whereof I have hereunto set
my hand this 20th day of February, A. D.1892.

"JULIAN KENNEDY.
Witnesses:

W. B. CORWIN,
H. M. CORWIN.
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