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UNITED STATES PATENT OFFICE.

CHARLES ROBINSON HINCHMAN, OF CLEVELAND, OHIO.

SAFETY LOCKING DEVICE FOR CRANES.

No. 812,569.

Specification of Letters Patent.

Patented Feb. 13, 1906.

Application filed October 20, 1905, Serial No. 283,646,

To all whom it may concern:

Be it known that I, CHARLES ROBINSON
Hincaman, a resident of Cleveland, in the
county of Cuyahoga and State of Ohio, have
invented a new and useful Improvement 1n
Safety Locking Devices for Cranes; and 1 do
hereby declare the following to be a full, clear,
and exact description thereof.

My invention consists in an automatic
safety locking device for hoisting-cranes, and
more especially for ladle-cranes operated by
hydraulic or steam power, such as are used
in iron, steel, and other works wheremn large

masses of molten metal have to be moved
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from one place to another in casting or other
similar operations. _

The object of my invention is to provide an

automatic safety locking device which in the
operation of the crane shall prevent the
crane-jib with its load, consisting of a ladle or
other receptacle filled with molten metal,
when in or nearly approaching the position
for pouring the metal into the ingot-molds
dropping down on the molds, which is hable
to happen in case the power or the hoisting
mechanism of the crane should fail to sustain
the load or if the hydraulic plunger of the
crane (when hydraulic power 1sused) should
be inadvertently lowered too far, thereby too
far lowering the crane-jib and its load and
bringing the ladle into sudden and violent
contact with the mold, spilling the molten
metal contained in the ladle and endanger-
ing the workmen in attendance. ltspurpose
also is to facilitate the bringing of the ladle
carried by the crane-jib at each pouring of
the metal to the proper elevation above the
top of the molds for casting without loss of
time. -
To this end my invention consists in a con-
struction of the locking device so that 1t
shall work automatically when the crane-jib
reaches the proper location and elevation for
casting, thus insuring the workman a greater
degree of safety than has heretofore prevailed
in the moving and casting of large masses of
molten metal in metal - working establish-
ments and without loss of time.

In the accompanying drawings, Figure 1 1s
o front elevation, and Fig. 2 is a side eleva-

tion, of a hydraulic ladle-crane, showing the

application of my invention thereto. Iig. 3
is an end elevation of the upper and lower
parts of my apparatus as applied to the mast

and jib of the crane, and Fig. 4 1s a side eleva-

tion of my apparatus in place on the mast
and jib of the crane. In Figs.3 and 4,1 f
represent the center of the crane-mast, and
g g the center of the crane-jib, parts of the
crane being broken away. Iig. 5 1s a dia-
orammatic plan view showing the circular
path or arc traveled about the pivotal center
a of the crane by the crane-jib in taking mol-
ten metal from the converters or other metal-
containing vessels located at ¢ to the ladle-
pouring position d, the position occupied by

the crane-jib during the casting operation.

It (Fig. 5) also represents at ¢ the circular

path or arc traveled by that part of my appa-
ratus which is located at or near the top of

the crane-mast.

In the accompanying drawings, forming
part of this specification, 5 is a guide which
is secured in place on its supporting-cover 14,
which in turn is securely fastened to the front
of theupperend of the crane-mast 18. Mount-
ed on the guide 5 is a vertically-movable
cuide-bar 6, having its lower end pivotally
attached to a lever 9, the latter having its tul-
crum on the lower end of the guide 5. The
upper end of the guide-bar 6 is provided with
a roller 4, and above the roller 4 is a track 1,
which is secured to the bottom chord of the
roof of the building by means of the brackets
9. The track 1 is so located that the center
of its length is on the horizontal center line
through the crane-jib and mast when the
crane 1s in its casting position, and the roller
4 on the upper end of the guide-bar 6 1s ar-
ranged to contact with the under surfaces 29
30 31 of the track 1 and by such contact to
keep the lever 9, through its connecting guide-
bar 6, in its depressed position, the lowest

position of the lever 9 being that shown n

Fig. 4. _

Pivoted in bearings 26, which are mounted
on the inner end of the crane-jib 27, are
shafts 23, and keyed to each of these shafts 1s
an eyebar 24 and lever 22. Latch brackets
or stops 19 are fastened to the mast 18 of the
crane at such height that when engaged by
the latch-pins 25 in the upper end of the eye-
bars 24 the crane-jib and the ladle supported
by it will be high enough to clear the top of
the molds and will be at the proper elevation
for casting. B

Secured to the supporting - cover 14 by
means of bracket-bearings 12 1s a sheave 11,
and passing over this sheave 1s a rope, chain,
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or cable 16, to one end of which is attached a 110
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counterweight 15, the other end of the rope
being fastened by the pin 28 to links 20 and
levers 22. : _ .
_ Theoperation of the apparatuswill be read-
ily gathered from the foregoing description.

‘When the crane swings from the converters

with the metal-containing ladle and the jib
27 118es to and above the casting elevation,

the roller 4 leaves the surfaces 29 to 30 of

track 1 and comes under the surface 31 of the
track 1, which surface holds the lever 9 in its
lowest position, as shown in Fig.4. Continu-
ing the operation, the cable 16 rises with the
Jib 27 until the collar 17, which is securely
clamped to the cable 16, comes in contact
with the sleeve 10 on the lever 9, thus slack-
ening the cable 16 from the sleeve 10 down,
and the links 20 and levers 22 combined be-
ing of sufficient weight to overbalance the re-
sistance of the eyebars 24 and the latch-pins
25 drop down and throw the latches in
agamst or nearly against the mast 18, and
when the jib 27 lowers the latch-pins 25 en-
gage the latch-brackets 19. In the return-
ing of the crane to position ¢ at the conver-
ters the roller 4 runs on the under surface 30
of track 1 and from thence under surface 29
of track 1, and the weight 15 attached to ca-
ble 16 being sufficient to overbalance the re-
sistance of the sheave 11, guide-bar 6, lever 9,
links 20, levers 22, shaft 23, eyebars 24, and
latch-pins 25 by means of the collar 17 com-
ing i contact with the sleeve 10 on the lever
9 causes levers 22 to lift, thus throwing eye-
bars 24 away from the mast 18 and disen-
gaging the latch-pins 25 and the latch-brack-
ets 19, and thus allows the crane-jib 27 to

travel up and down the crane-mast 18 the

tull length of the stroke.

It will be apparent that roller 4, guide-bar
6, and lever 9 remain by gravity in their low-
est position, as shown in Fig. 4, except when
litted by the collar 17 by means of the weight
15, and 1t will also be apparent that collar 17
can lift them entirely only when under sur-
face 29 of track 1 and only partly when under
the surface 30 of track 1, which surface is
comparatively short.

The provision of the surface 29 is a matter

of safety in case cable 16 should break. In
such an event the surface 29 prevents the
roller being shoved up and interfering with
the roof. This surface may be dispensed
with. The gradual shoving of roller by in-
clined surface 30, while a desirable feature,
may be dispensed with, as the surface 31 is
the only one essential to keep the lever 9 in a,
depressed position, gravity alone doing this
in the other positions when the collar 17 is
below the lever. While I prefer to use the

roller 4, it is obvious that the bar 6 may be
Erovided with any other suitable form of

ead.. By this operation the crane-jib 27,

‘carrying the metal-containing ladle, when in
arc 33 near the converters will raise and

-
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| lower the full léngth ofthe stroke of the crane

without bringing into action the latch and
latch-pins of the locking device; but if swung
into the arc 32 (which is the casting position)
while above the casting elevation or if swung
into this position and afterward raised above
the casting elevation, the latch-pins 25 will
engage the latch-brackets 19 and will not dis-
engage until the crane-jib 27 is again swung
into the arc 33 (which is outside the casting
position) and raised a short distance to clear
the point 34 of the latch-brackets 19.

What I claim as my invention, and desire
to secure by Letters Patent, is— '

1. The combination with a crane-mast and
a vertically-movable crane-jib, of a lock for
locking the crane-jib and preventing down-
ward movement thereof, and means for auto-
matically moving the lock into and out of its
locking position. _ |

2. The combination with a crane-mast and

a vertically-movable crane-jib, of a lock for
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locking the crane-jib and preventing down-

ward. movement thereof, and means, actu-
ated by the rotation of the crane, for auto-
matically moving the lock into and out of its

locking position.

3. The combination with a rotary crane-
mast and a vertically-movable crane-jib, of a
lock on the crane for locking the crane-jib at
predetermined positions and preventing its
downward movement, and means for auto-

matically moving the lock into and out of its

locking position. |

4. The combination with a rotary crane
having a mast and a vertically-movable jib,
means for rotating the crane, and means for
raising and lowering the jib, of a lock adapted
to lock the Jib .on the mast and prevent its
downward movement, means on the mast for
operating the lock, means for normally auto-
matically holding the lock in its inoperative
position, and a stop adapted to contact with
the lock-operating mechanism and automat-
1cally hold the lock in its operative position.
- 5. The combination with a crane and ver-
tically-movable crane-jib, of a lock on the
crane-Jib, a stop on the crane-mast to be en-
gaged by said lock, automatic devices on the
crane-mast to operate said lock and to cause
the same to automatically engage said stop
and prevent the downward movement of the
crane-J1b, and to cause said lock to become
automatically disengaged from said stop and

‘be held in its inoperative position.

6. The combination with a crane-mast and
a vertically-movable crane-jib, of a lock on
the crane-jib, a stop on the crane-mast,for

engagement with said lock, automatic mech-

anism on the crane-mast to operate said lock
and to cause the same at predetermined posi-

tions of the crane-jib to automatically en-
gage the stop and hold the jib at a predeter-
‘mined elevation, and to cause said lock to au-
tomatically disengage from said stop -and.
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permit the normal movement of the crane- |

jib.
J = The combination with a crane-mast and

a vertically-movable crane-jib, means for ro-
¢ tating the crane and raising and lowering the
iib, of a roller or the like affixed, by means of
suitable connections, to the crane-mast, &
track intermittently contacting with said
roller and when so contacting exerting down-
ward pressure thereon, a guide-bar connect-
ed to said roller, a lever connected to

10

connected to and operating safety locking de-
vices for locking the crane-jib at a predeter-
mined position, and means for automatically
unlocking and permitting the normal move-
ment of the same.

8. The combination with a crane-mast and
a vertically-movable crane - jib, of a bearing
device connected by suitable means to the
crane-mast, a track intermittently contact-
ing with said bearing device, for operating,
throuch intermediate connections, safety
locking mechanism for locking the crane-jib
to the crane-mast at a predetermined eleva-
tion and position of the crane-jib, and means
for automatically unlocking the same and
permitting its normal movement and oper-
ation. - _ o

9. The combination with a crane-mast and
a vertically-movable crane - jib, of brackets
on the crane-mast, levers connected to bars
having latch-pins, the same constituting a
locking mechanism and flexibly connected by
o cable to automatic lock-operating devices
on the crane-mast, whereby the crane-jib is
held securely at a predetermined elevation
when occupying certain positions in its circu-
lar travel, and means for automatically re-
leasing the locking mechanism and permit-
ting the normal operation of the crane.

10. In combination with a crane-mast and
vertically - movable crane - jib, stops on the
crane - mast, arranged to be engaged by
latches on the crane-jib, means for automat-
ically inwardly and outwardly moving sald
latches at predetermined times at a predeter-
mined elevation of the crane-jib, to cause the
engagement and disengagement of said stops
and latches. ~

11. In combination with a crane-mast and
vertically - movable crane - jib, stops on the
crane-mast, latches on the crane-jib adapted
to engage and disengage said stops and means
for causing said latches to automatically en-
cage and disengage said stops at predeter-
mined times in the operation-of the crane
and at predetermined elevations and posi-
tions of the crane-jib. '

19 In combination with a crane-mast and
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cuide-bar, said lever engaging with a cable

3

vertically - movable crane - jib, & bearing de-
vice having connection with and adapted to
tollow on a concentric path the circular
movements of the crane-mast, a track trav-
eled by said device and exerting downward
pressure thereon when in certain arcs of 1ts
circular travel thereby through intermediate
connections, causing latches on the crane-
jiib to automatically engage with stops lo-
cated on the crane-mast when the crane-jib
assumes certain positions and causing the
said latches to automatically disengage sald
stops when out of such positions. - |
13. In combination with a crane-mast and
a vertically-movable crane-jib, a bearing de-
vice having intermediate connection with the
crane-mast, tracks traveled by the bearing
device and so arranged and at such different
olevations that one part of the under sur-
Faces of said tracks shall, at certain times in
the rotary movement of the crane-mast and
circular travel of the roller, be in contact
with the bearing device exerting downward
pressure thereon, and at other times in said
movement shall be out of contact therewith,
a guide-bar connected to said bearing device,
o Tever connected to said guide-bar, said le-
ver engaging a cable connected to and oper-
ating safety locking devices located on the
crane-jib and crane-mast for holding the
crane-jib at predetermined times at certain
predetermined elevations. |
" 14. In combination with a rotary crane-
mast and vertically - movable crane-jib, a
roller connected by suitable means to the
crane-mast and following 1ts rotary move-
ment, said roller traveling on the under sur-
faces of tracks located above the roller, por-
tions.of said track-surfaces being arranged at
different elevations so ‘as to contact inter-

mittently with said roller, a cuide-bar con-

nected to the roller and also to a lever which-

is adapted to engage with a counterweighted
cable, engaging links pivotally connected to
levers mounted on the crane-jib which are
keyed to shafts operating eyebars having
latch-pins at their upper portions adapted to
engage stops mounted on the crane-mast for
automatically holding the crane-jib while 1
cortain ares of its circular travel, at a prede-
termined elevation, and for automatically
releasing it from such engagement and per-
mitting its normal movement and operatlon.

In testimony whereof I have hereunto set

my hand.

CTARLES ROBINSON HINCHMAN.

Witnesses:
GrorcE K. HUDSON,
R. W. FALKENBURG.
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