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To all whom it may concern:

Be it known that I, Crarexce L. Tayrog,
of Alliance, in the county of Stark and State
ot Ohio, have invented certain new and use-
ful Improvements in Ladle-Cranes; and I
do hereby declare the following to be a full,
clear, and exact description of the inven-
tion, such as will enable others skilled in the
art to which it appertains to make and use
the same.

My invention relates to an improvement
in ladle cranes, and more particularly to the
type of crane shown in Patent No. 826,127
granted to me July 17th, 1906, wherein the
hoist chains or cables from the main trolley
pass downwardly outside the main girders
of the bridge, the object being to provide
means carried by the main trolley for trans-
ferring the weight of the load from the
outer side of the main girders, to planes be-
tween the main trolley supporting rails on
the girders, thereby eliminating any tend-

“éncy of the trolley to tip in the event the
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load Dbe suddenly shifted to the chains or
cables at one side.

A further object is to provide a traveling
bridge with two trolleys, both mounted in
the same plane on the same girders, the
hoist cables of the main trolley passing
downwardly to the outer side of the main
girders and the hoist cables of the auxiliary
trolley passing downwardly between the
main girders.

With these and other objects in view my

' invention consists in the parts and combina-

tion of parts as will be more fully described
and pointed out in the claims.

In the accompanying drawings, Figure
1 is a view in side elevation of a traveling
crane embodying my invention. Fig. 2 is a
view In transverse section of the bridge.
Fig. 3 is a similar view of a modified form.
Fig. 4 is a view in side elevation, partly in
section of the main trolley. Fig. 518 a view
in plan partly in section of same. TFig. 6
is a similar view of the auxiliary trolley.
Fig. 7 is an enlarged view of a portion of
the main trolley, and one load carrying
hoolk, showing the relation of the center of
the load to the carrying rails.of the main
trolley. Fig. 8 is an enlarged view of one
of the load carrying hooks and its sheaves.
Fig. 9 is a view in elevation of the sheaves.
Fig. 10 is a view of the equalizing device for
the cable, and Fig. 11 is a view of a part of

the bridge and one end truck, showing the
gearing for driving the bridge.

1 represents a traveling bridge consisting
of four girders 2 arranged in pairs, the two
girders of each pair being connected by top
and bottom plates 3 and 4 thus forming two
box girders, one at each side. These box gird-
ers are connected at their ends in the usual
manner, and the structure thus formed is
mounted on the end carriages or trucks 11,
the track wheels 5 of which travel on the
elevated trackway 6 which extends length-
wise the mill. The trucks 11 which carry
and support the bridge, are each provided at
its outer end with an extension 5* to which
the motor carrying girders 7 are secured,

.as shown in Figs. 2 and 11. In Fig. 3 1

have shown one such girder 7, and in Fig. 2
I have shown a second girder 8 on the op-
posite side of the bridge. These girders are
preferably of less depth than the bridge
girders as shown in Figs. 2 and 8, and are
designed to carry the travel motor 9 of the
bridge and the shaft, the motor being pref-
erably centrally located on the girders, thus
obviating to a large extent the twisting tend-
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engy due to eccentric loading on these girders. . -

It two supplementary girders be used,
each motor and its shafts will be coupled
up to two track wheels 5 at the opposite
ends of the bridge, and as the gearing is
alike, a description of the connection be-
tween one motor 9 and its connected track
wheels 5, will suffice for both. This gear-
ing connecting the travel motor and track
wheels 5 at the opposite ends of the bridge,
comprises shafts 10, the adjacent ends of

which are geared or coupled up to the arma-

ture shaft of the motor 9, which is located
at, or about the center of the bridge. These
shafts are supported in bearings carried by
the supplementary girder 7, and are pro-
vided at their outer ends with the small
toothed wheels 127, meshing with the larger
wheels 13 carried by the end carriages or
trucks 11. The shafts carrying wheels 13
are also provided with the smaller pinions
14, meshing with the toothed wheels 15 fixed
to the axles of the track wheels. 5.

The trucks or end carriage 11 pivotally
support the crane bridge on the trunnions
16% as shown in Fig. 11, and as all the driv-
ing parts including the motor, shafts and
carrying girders 7 are carried by the trucks,
it will be seen that all movements of the
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truckdue to any irregularities in the track,
will be transmitted through the girders 7
to the motor and gearing connecting the
latter with pinions 15* on the track wheels.
These supplementary or bridge motor
girders 7 and 8, are parallel to the main
bridge girders, and form foot ways extend-
ing throughout the length of the bridge,
hand rails being provided for the purposes
of safety in stepping from the main bridge
girders to the motor carrying girders, the
tops of which as shown, are in a lower plane
than the tops of the main girders. One of
these motor carrying girders also affords a
convenient support for the operator’s cage
13* as shown in Fig. 2. Kach main girder
carries two rails 12 in the same plane, the
outer rail of each girder forming a track
for the main trolley, and the two inner ones
the track for the auxiliary trolley, the main
trolley being of arch shape, so as to permit

the auxiliary trolley to pass under same and.

thus have free and unobstructed movement
throughout the length of the bridge irre-
spective of the position of the main trolley.

The main trolley, shown partly in plan
and partly in section in Fig. 5, and in side
elevation in Fig. 4, consists of a frame the
two side members 14* of which carry the
hoist drums 15 overhanging the main bridge
girders as shown in Fig. 2. This trolley is
mounted on four trucks 162, one at each
corner, the flanged wheels of which travel
on the outer rails of bridge girders.. The
outer wheels 16 of the two trucks at one
end of the trolley, are driven by the motor
17 through the shaft 18 and the gearing
shown. This gearing comprises two pin-
ions 19 at the opposite ends of shaft 18,
each of which meshes with a larger pinion
20 on a short shaft 21. Each shaft 21 car-
ries a smaller pinion 22 meshing with the
larger pinion 23 rigidly secured to the axle
of the outer or forward track wheel 16,
hence a rotation of the shaft imparts ro-
tation to one wheel of each trick at one end

. of the trolley. This motor 17 as well as all
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the other motors on, or carried by the bridge,
are connected up to controllers located with-
in the operator’s cage 132 The sides 14* of
the main trolley are provided with oil
pockets 24, in which the driving pinions
and friction brakes which actuate and con-
trol the movements of the hoist drums rest
and move. (See Figs. 5 and 6.) By hav-
ing the pinions and brakes run in oil, the
life of these parts is very materially in-
creased. '

Both hoist drums 15 on the main trolley,
are simultaneously rotated so as-to wind or
unwind, by a single motor 25. The arma-
ture shaft of this motor is provided with a
small pinion 26 which meshes with the two
pinions 27, each connected to a friction
brake mechanism 28 shown in Fig. 5. This

967,857

friction brake mechanism may be of any ap-
proved form, that herein used being of the
type shown in Patent No. 633,667 granted to
me Sept. 26th, 1899, and as shown, are lo-
cated in oil pockets 24 in the sides 14 of the
trolley, and are mounted on the shafts 29 each
of which is provided on its end opposite its
friction brake 28, with a small pinion 30
meshing with a larger pinion 31 on shaft 32.
The shafts 82 are incased in the elongated
sleeve like bearings 38 projecting inwardly
from the side frames of the case, and which
are designed to contain oil, and each shaft
carries a centrally located pinion 34 which
meshes with the toothed section of its re-
spective hoist drum 15. The sleeves 33 are
shown in elevation to the left of pinion 34
and broken away or in section at the right
of pinion 34 in Fig. 5. Each shaft, except
the armature shaft is supported in bearings
on the opposite sides of the gears and brakes,
consequently there are no overhanging gears
or pinions except the motor pinion 26, and
in the latter case the strains cause as much
tendency to rise as to fall, consequently no
strain, due to pressure on the teeth of this
pinion, falls on its shaft bearing.

Loosely mounted at each side of the main
trolley, in a plane to the inner side of the
main trolley supporting rail on the bridge

girder, as shown in Fig. 7, is a load support- .

ing beam 85. This beam (one at each side)
has rounded or curved ends 36 resting in
recessed pockets 37 in the side frames 14* of
the main trolley, so as to permit it to have a
rocking movement, and is provided cen-
trally with the depending bracket 38, piv-
oted to swing in the direction of the travel
of the trolley, to which brackets the hooks 39
are pivotally suspended so as to swing in a
direction transversely to the travel of the
main trolley. These hooks, one at each side
of the trolley, are made of forgings, in one
part or in sections secured together, and ex-
tend downwardly to a point below the
bridge girders and are then bent inwardly
under said girders, as clearly shown in Fig.
7. Each hook carries a sheave block 40 hav-
ing preferably four sheaves mounted on a
common axis, which rests in a plane to the
inner side of a vertical line passing through
the main trolley rails on the bridge girder,
thus bringing the center of the load on each
hook between the main trolley supporting
rails, and absolutely eliminating any tend-
ency of the main trolley to overturn should
the load, from acecident or otherwise come on
either of the hooks separately. _
Two cables 41 are secured to each drum
15, and pass down at the outer side of the
bridge girders, to the sheave block 42 carry-
ing the ladle carrying hooks 43. The cables
pass under the outside sheaves in said block,
and over the outside sheaves 44 in blocks 40
on the load carrying hooks, thence down and
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under the next pair of sheaves in block 42,
up to and over the inner sheave 45 in sheave
block 40, and thence down and around the
Inner pair of sheaves in block 42, and from
thence up to the cable equalizers 46 secured
to the inner ends of the load carrying hooks.
The equalizers, one for each hook 39, con-
sist of two rollers 48 over which the cable
pass, and a sliding frame 49, mounted in the
hooks and adjustably connected by the
screws 49* with the ends of the cables 41.
The screws 49 are hollow and the cables
41 are passed through the screws and se.
cured against withdrawal therefrom. By
this arrangement differences in length of
the cables may be compensated for by the
longitudinal movement of the frame 49,

In all cranes of the overhanging type and
also those in which the cables depend he-
tween the girders, there is more or less bend-
ing moment of the trolley, the amount or
extent of such moment being dependent on
the distance the load lifted from the center
of the rail carrying the trolley. With my
improved construction, the cenfer of gravity
of the load may be directly under the sup-
porting rail for the trolley, and thus elimi-
nating the bending moment entirely from
the trolley frame, or if desired the suspend-
ing links for the hooks may be in a plane to
either side of the rail, thus shifting the cen-
ter of gravity to either side of the rail. So
far as I am aware it is impossible, in a ladle
crane, to get rid of this bending moment,
and it is apparent that it will be much safer
to transfer this moment to forged steel
pieces the physical characteristics of which
are known and are fixed and certain, than
to let it remain in a steel casting of which
comparatively little can be determined, due
to its somewhat irregular shape. With my
construction, I practically eliminate it from
the trolley and lifting beam and put it in
the forged parts, the trolley frame serving
simply as a support for the gears and
shafting,

The frame of the main trolley is arched
as shown in Fig. 7 so as to permit the aux-
iliary trolley 50 to pass thereunder without
interference.

With this improvement while the cables
depend outside the main girders, the hooks

39 transfer the center of the load of each

hook, to points between the trolley support-
ing rails thus eliminating any and all tend-
ency to overturn.

I'may if desired provide the trolley with
foot walks thus permitting the workmen or
operator to step from the girder to the trol-
ey at any point and cross over between the
main girders. Again the horizontal bear-
ings on the trolley are all in the same plane
which permits of the removal of any one
shaft without disturbing the others.

The load carrying hooks 39 being pivot-

|
l
|

| might be resorted to in the

8

ally connected to rocking supports’ carried
by the trolley, are free to swing ‘which is a
very desirable feature, as it does away with
the very uncertain strains which oceur when
it is attempted to keep the hooks from
swinging. .

It 1s evident that many slight changes
relative arrange-
ment of the parts shown and described with-
out departing from the spirit and scope of
my invention hence I would have it under-
stood that I do not wish to confine myself to
the exact construction and arrangement of
parts shown and described, but

Having fully described my invention what
I claim as new and desire to secure by Let-
ters-Patent, is:—

1. In a crane, the combination with a
bridge, of a trolley thereon, a drum on the
trolley, a cable extending downwardly out-
side the bridge, and means carried by the
trolley for transferring the center of the load
on the cable from a point outside of the
bridge to a point under the bridge.

2. In a crane, the combination with a
bridge, of a trolley thereon, a drum on the
trolley, a cable extending downwardly out-
side the bridge girder and means carried by
the trolley and extending below the bridge
girder for transferring the center of the load
on the cable from a point outside the bridge
girder to a plane under or intermediate the
trolley supporting rails.

In a ‘crane, the combination with a
bridge, of a trolley thereon, a drum on the
trolley, a cable extending downwardly out-
side the bridge girder and swinging means
carried by the trolley and extending helow
the bridge girder for transferring the center
of the load on the cable from a point outside
the bridge girder to a point under or inter-
mediate the trolley rails.

4. In a crane, the combination with g
bridge, of a trolley ‘thereon, a hoist drum
on the trolley, a cable connected to said
drum and depending outside the bridge gird-
ers and a load carrying hook carried by the
trolley and provided at a point between the
bridge girders with sheaves around which
the hoist cable passes, the axis- of said
sheaves being intermediate the centers of the
trolley rails on the girders.

5. In a crane, the combination with a
bridge, of a trolley thereon, hoist drums on
the trolley, cables carried by said drums and
depending outside the girders, load carrying
hooks carried by the trolley outside the gird-
ers and terminating below the girders and
sheaves carried by each of said hooks the
axis of said sheaves being intermediate the
centers of the trolley supporting rails on the
girders. : :

6. In a crane, the combination with a
bridge, of a trolley thereon, a hoist drum on
the trolley, a hook carried by the trolley and
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depending outside the girder, the said hook
having a swinging connection with the trol-
ley, sheaves carried by said hook, the verti-
cal axes of said sheaves being intermediate
the trolley supporting rails on the bridge
and a cable carried by the drum and pass-
ing down outside the bridge girder and over
the sheaves on the lower end of the hook.

7. In a crane, the combination with a
bridge, of a trolley thereon, a hoist drum on
the trolley, a load carrying bar loosely
mounted on the trolley adjacent to and be-
low the drum, a hook suspended from the
bar and depending outside the bridge girder
and terminating below the latter, sheaves
carried by the hook and a hoist cable car-
ried by the drum and also by the sheaves on
the hook.

8. In a crane, the combination with a
bridge, of a trolley thereon, two drums on
the trolley, a hook depending from the trol-
ley adjacent to each drum, sheaves on the
lower ends of each hook, the axis of the
sheaves being intermediate the- rails on
which the trolley runs, and cables for each
drum, the cables passing around the sheaves
on the hook.

9. In a crane, the combination with a
bridge, of a trolley thereon, two drums on
the trolley, two hooks loosely depending from
the sides of the trolley outside the bridge
and terminating below the bridge, sheaves
on the lower ends of the hooks, the axis of
the sheaves being between the trolley carry-
ing rails on the bridge, and cables carried by
the drums and passing around the sheaves
on the hooks.

10. In a crane, the combination with a
bridge, of a trolley thereon, a drum on the
trolley, cables depending from said drum
outside the bridge girder, means carried by
the trolley for transferring the center of the
load on the cables from a point outside the
bridge girders to a plane intermediate the
trolley supporting rails, and equalizing
means carried by said transferring means
and connecting the ends of the two cables.

11. In a crane, the combination with a
bridge, of a trolley thereon, a drum on said
trolley, two cables carried by said drum, a
load carrying hook depending from the trol-
ley outside the bridge girder, sheaves on
said hook around which the cables pass and
an equalizing device carried by said hook
and connecting the two ends of the cables.

12. In a crane, the combination with a
bridge, of a trolley thereon two drums on
the troiley, a cable on each drum, a load car-
rying bar for each drum, the said bars being

967,857

located in vertical planes intermediate the
rails on which the frolley travels, and load
carrying hooks depending from said bars
and ‘carrying sheaves the latter being located
below the girders, the axes of the sheaves
being in planes Intermediate the vertical
planes of the rails on which the trolley
travels.

13. In a crane, the combination with a
bridge and' two frack rails on each bridge
girder, the said rails being supported in the
same horizontal plane, of a trolley mounted
on the outer rails of the two girders and a
trolley mounted on the inner rails of both
girders. :

14. In a crane, the combination with a
bridge and two rails on each bridge girder,
the said rails being in the same horizontal
plane, of an arched shaped trolley mounted
on the outer rails of the two girders and a
trolley mounted on the inner rails of the two
girders. :

15. The combination with a bridge and
trucks supporting same, of a girder carried
by two of said trucks, and a bridge travel
motor on said girder.

16. The combination with a bridge and
swiveled trucks supporting same, of a girder
parallel with the bridge girder and mounted
at its ends on two of the swiveled trucks.

17. The combination with a bridge and
trucks supporting same, of a girder parallel
to the bridge and carried by two of said
trucks, and a hand rail on said girder.

18. The combination with a bridge mount- .

ed on trucks, of two motor carrying girders
carried by said trucks, motors on said gird-
ers and gearing connecting the motors and
track wheels of the trolley.

19. The combination with a trolley frame
the side members of which have pockets
therein and bearing on opposite sides of each
pocket, of a drum, a motor and a series of
shafts connecting the motor and drum, the
pinions connecting the several shafts resting
and moving in the oil pockets in the sides of
the frame.

20. In a traveling crane, the combination
of a bridge mounted on trucks, an auxiliary
girder mounted on two of the bridge trucks
and a bridge travel motor and gearing car-
ried by said auxiliary girder.

In testimony whereof, I have signed this
specification In the presence of two sub-
scribing witnesses.

CLARENCE L. TAYLOR.
Witnesses: .

N. C. FrrrERs,
Drrra REsInror.
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