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UNITED STATES

PATENT OFFICE.

HENRY AIKEN, OF PITTSBURG, PENNSYLVANTIA.

CRANE.

SPECIFICATION forming part of Letters Patent No, 471,307, dated March 22, 1892,
Application filed July 13, 1891, Serial No, 399,336, (No model,)

To all whom it may concermn:

Be it known that I, HENRY ATKEN, a citizen
of the United States,residing at Pittsburg, in
the county of Allegheny and State of Penn-
sylvania, have invented or discovered.certain
new and useful Improvements in Cranes, of
which improvements the following is a speci-
fication.

The invention described herein relates to
certain improvements in cranes for moving
ingots to and from the soaking-pits.

In order to facilitate the operations of a
rolling-mill, it is desirable to so arrange the
several apparatus or devices thereof that the
ingots may be placed thereon or charged
therein in a certain predetermined position.
As ingot-cranes have heretofore been con-
structed it has been necessary to turn or ro-
tate the ingot on its longitudinal axis by
means of tongs, &c., as it is being shifted
from place to place by the crane, in order to
present it properly to the several devices or
apparatus, as the grippers thereof will main-
tain the same relative position to the mast,
but constantly change position with relation
to external objects asthe jib isswung around.
As, for example, if the jib is swung around
through an arc of one hundred and eighty de-
grees after an ingot has been grasped by the
grippers the ingot will have been rotated on
its axis through an arc of one hundred and
eighty degrees also; or,in other words, the in-
got or other article held by the grippers will
be turned on its axis through an arc corre-
sponding, approximately, to that through
which the jibisswung. Hence,as he}’etofore
stated, it has been necessary to adJusq the
grippers either to properly grasp a previous-
ly-placed ingot or in shifting the ingot from
place to place. . .

The object of the present invention is to
provide for holding the gripplqg devices in
the same position relative to objects external
of the crane during the swinging of the jib;
and the invention has also for its object cer-
tain improvements in the gripping meechan-

ism and its operating devices.

50

In general terms the invention consists in
the construction and combination substan-
tially as hereinafter described and claimed.

In the accompanying drawings, forming a
part of this specification, Figure 1 is a plan

view of a portion of a metallurgical plant,
‘showing the relative arrangement of the sev-
eral parts thereof included within the opera-
tive scope of my improved crane. Fig.2 isa
view in side elevation of the crane, the grip-
pers in engagement with an ingot in the soak-
ing-pit. Fig.3is a top plan viewof the crane.
Figs. 4 and 5 are diagrammatic views show-
ing the operation of the mechanism for rotat-

-ing the gripper. Figs. 6 and 7 are plan and

sectional elevations of the trolley and the
parts connected therewith; and Figs. 8 and 9
are transverse sections of the trolley, the
planes of section being indicated by the lines
oz« and y v of Fig. 6,

The crane, as regards the mast 1 and jib 2
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and the manner of supporting the former in -

“the building and the mounting the latter on

the mast and the operative mechanism of
both, is constructed in the usual or any suit-
able manner. The crane may either be of
that class or kind in which the mast rotates
with the jib or of the kind having a non-ro-
tatable mast and a jib swinging around the
mast as a pivot, both kinds being old and well
known. A fluid-pressure cylinder 3 is ar-
ranged on the jib near its inner end, and
the piston-rod 4 of said eylinder is connected
to the trolley consisting of the frame or
body portion § and the wheels 6, the latter

constructed to run along the I-beams form-

ing the jib. In the body portion 5 of the
trolley is formed a socket 7, through which
passes a support 8 for the gripping mechan-
ism. This support 8 is preferably made in
the form of a tube or sleeve and is provided
at its upper end with a head 9, projecting be-
yond the edges of the socket and preferably

resting upon anti-friction balls arranged in a’

groove formed around the socket. The lower
end of the tube or sleeve is provided with
arms 10, from which depend chains 11, ¢con-
nected at their lower ends to one corner of
triangularplates 12. These plates 12 are piv-
oted at their apices to the side plates 13 of
the gripping mechanism, and the other cor-
ners of the plates 12 are connected by links
14 to upper ends of the gripping-jaws or lev-
ers 15. These levers are pivoted to the side
plates 13 and are provided at their lowerends
with spurs 16 for engagement with the ingot
or other article. It will be evident to the
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skilled mechanic that the weight of the grip-
ping mechanism when supported by the chains
11 will cause the lower ends of the jaws or
levers to move inwardly and engage any arti-
cle placed between them, and that the added
weight of such ingot orotherarticle when the
jib is raised will cause a firmer engagement
of the spurs therewith. A disengagement of
the spurs can be effected, the ingot or other
article being placed on the ground or other
support, by raising the side plates 15, thereby
moving the upper ends of the jaws or levers
in toward each other. To thisend aechainor
otherdevice 17 is attached to the upper ends
of the side plates 13, the opposite end of said
chain being connected by a swivel-joint 27 to
a rod 28 and preferably passing through the
sleeve or tube 8 and connected to an arm 18,
whieh is formed on or secured to a sleeve 19,
mounted in a bearing 20 on the trolley, as
shown in Fig. 8. This sleeve is internally
shaped so as 1o rotate with the shaft 21, while
free to slide along the same as the trolley is
shifted along the jib. The inner portion of
the shaft 21 is supported in suitable bearings
92 on the jib, and on its inner end is secured
a bevel-pinion 23, intermeshing with a corre-
sponding pinion 24 on the upper end of a
shaft 25, mounted in suitable bearings on the
mast 1 and provided at its lower end with a
handle 26, wheveby it may be rotated. DBy
rotating the handle in the proper direction
the arm 18 will be raised, thereby lifting the
side plates of the gripping mechanism and re-
leasing the spurs 16. The sleeve 19 is pro-
vided with a counter-weight 52, designed to
balance, approximately, the weightof the grip-
ping mechanism.

If desired, the rod 28 may be omitted and
the chain 17 extended up and attached di-
rectly to the arm 18, in which case it is pre-
ferred to construct the arm 18 in the form of
a drum, as shown in Figs. 6and 7,and secure
it on a short counter-shaft 80, mounted in suit-
able bearings on the trolley. This shaft has

a bevel-pinion 81 keyed thereto and arranged.

o intermesh with a corresponding pinion 31%
formed on the sleeve 19. In lieu of attach-
ing the counter-weight 32 to the sleeve, it may
be formed integral with the arm or drum 18,
as shown in Figs. 6 and 7.

In operating a plant such asis indicated in
Tig. 1 the ingots are placed by the cranes in-
dicated at A and B upon the weighing train
of rolls C and thence removed by the crane
D to the soaking-pits E E’ and thence to the
feed-table of the rolling-mill F. Asthe grip-
ping mechanism is usually connected to the
jib, it is evident that when moving the ingot
from the train C to the soaking-pit the in-
got would be so turned on its axis that when
it arrives at the pit E the sides of the ingot
will be at an angle to the sides of the pitin
which the ingots should be arranged in regu-
lar order. Henceit is necessary forthe work-

man to turn the ingot into proper relation to
the sides of the pit. This shifting of the in-

got while held in the grippers so turns the
Tatter that when moved back to pick up an-
other ingot the grippers must be turned in
order to enable them tograsp theingot. This
constant turning and returning of the ingot
and the grippers causes considerable delay
in the operations of the plant and necessi-
tates the employment of laborers for that pur-
pose. In order to overcome this objection-
able feature, the head 9 of the tube or sleeve
8 is constructed in the form of a pinion, as
shown in Fig. 3,and is adapted to intermesh
with a corresponding pinion 33 on a vertical
shaft 34. A bevel-pinion 35 is secured to or
formed integral with the pinion 33 and inter-
meshes with a corresponding pinion 36,formed
on the sleeve 37, which is mounted in a suit-
able bearing 38 on the trolley. In lieu of
the arrangement shown in Fig. 6, the head 9
may be made in the form of a bevel-pinion,
in which case the shaft 34 will be arranged
horizontally and the bevel- pinion 36 will
engage the head 9, while the pinion 33 will
intermesh with a corresponding pinion on
the sleeve 37, as shown in Figs. 6and 7. This
sleeve is internally shaped so as to rotate
with while free to slide along the shaft 39,
which passes through said sleeve and is
mounted in suitable bearings 40, arranged on
the jib near its inner end. Ontheinner end
of the shaft 89 is keyed a bevel-pinion 41,
adapted tointermeshwithacorresponding pin-
ion 42on the verticalshaft 43, whichis mounted
in suitable bearings on the mast. On the
upper end of this vertical shaft is keyed a
gear-wheel 44, which intermeshes with a sta-
tionary gear-wheel or circular rack 45, se-
cured to the top steadiment 46 of the mast, as
shown in Fig.2. By reference to Figs. 4 and
5 it will be seen that the several parts of
this connection, between the top steadiment
and thetube or sleeve, is so arranged and pro-
portioned that as thejib is swung around the
tube or sleeve and the gripping mechanism
connected thereto will be so rotated that the
gripping mechanismandanyarticleheld there-
by will maintain a constant position relative
to the various parts of the plant wherein the
crane is employed.

It will be understood that when the jib is
vertically movable along the mast the pin-
jons 24 and 42 are so arranged on the shafts
25 and 43 as to be movable along the shafts
and to rotate therewith.

In places where it is not necessary to move
the loads toward and from the mast the trol-
ley may be dispensed with, the parts described
as arranged on the trolley being placed di-
rectly on the jib.

While the trolley having a swiveling con-
nection with the gripping meehanism and an
independent connection for controlling the
opening and closing of the latter is shown as
applied to a crane, such construction is ca-
pable of use for many other purposes, and, if
desired, the chain orrodcontrolling the open-
ing and closing of the gripping mechanism
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may be arranged outside of the main connec-

" tion of the latter with the trolley.

10

5

20

25

30

35

40

45

50

I am aware that a fluid-pressure cylinder
has been employed for releasing a gripping
mechanism, fluid-pressure being conducted
from a valve mechanism to the cylinder by
pipes arranged alongthe jib of the crane, and
the valve mechanism being operated by a
shaft along the mast of the crane. Therefore
such construction is disclaimed as of the in-
vention herein; butI am not aware that me-
chanical devices—such as shafts, ropes, or
chains, &c.—arranged along the mast and jib
and connected to the gripping mechanism
have ever been employed for that purpose.

I claim herein as my invention—

1. In a crane, the combination of gripping
mechanism, a laterally - movable support
therefor, and means for rotating the gripping
mechanism, automatically operated on the
lateral movement of the support, substan-

tially as set forth.

2. In a crane, the combination of a swing-
ing jib, gripping mechanism dependent there-
from, and means operated by the jib in its
movements to rotatethe gripping mechanism,
substantially as set forth.

3. In a crane, the combination of a jib, a
trolley movable along the jib, gripping mech-
anism dependent from the trolley, and means
operated by the jib in its movements to ro-
tate the gripping mechanism, substantially
as set forth.

4, In a crane, the combination of a mast, a
jib, a trolley movable along the jib, gripping
mechanism dependent from the trolley, means
operated by the jib in its movements to ro-
tate the gripping mechanism, and means for
controlling thegrippingmechanism,operative
from the foot of the mast, substantially as set
forth. _

5. In a crane, the combination of a mast, a
jib, a trolley movable along the jib, gripping
mechanism having a rotatable connection
with the trolley, and gearing interposed be-
tween said connection and a non-rotatable
portion of the crane for rotating said connec-
tion when the jib is moved horizontally, sub-
stantially as set forth.

6. In 2 crane, the combination of a mast, a
swinging jib, gripping mechanism having &
rotatable connection with the jib, a non-ro-
tating gear-wheel or rack-bar,and gearingin-

terposed between said rack and the connection
for the gripping mechanism, substantially as
set forth.

7. In a crane, the combination of a mast, a
jib, gripping mechanism from the jib; and me-
chanical devices arranged along the mastand
jib and connected tothe gripping mechanism
for releasing the same, substantially as set
forth.

8. In a crane, the combination of a mast, a
jib, a trolley movable along the jib, gripping
mechanism dependent from the trolley, an
arm on the trolley, connected with the grip-
ping mechanism for releasing the same, and
connections from said arm to a point near
the foot of the mast for operating the same,
substantially as set forth.

9. In a crane, the combination of a mast,a
swinging jib, a trolley movable along the jib,
a rotatable sleeve dependent from the trolley,
gripping mechanism connected to the sleeve,
a non-rotating gear-wheel or rack-bar, connec-
tions between the rack-bar and sleeve, a re-
leasing-arm mounted on the trolley and con-
nected to the gripping mechanism, and con-
nections from the arm to a point near the
foot of the mast, substantially as set forth.

10. In combination with a movable trolley;
a gripping mechanism having a rotatable con-
nection to. the trolley, and an independent
connection from the trolley to’the gripping
mechanism for controlling the opening and
closing of the latter, substantially as set forth.

11. In combination with a movable trolley,
a gripping mechanism having a tubular ro-
tatable connection with the trolley, and arod
or chain passing through the tubular connec-
tion for controlling the opening and eclosing
of the gripping mechanism, substantially as
set. forth.

12. In combination with a movable trolley,
a gripping mechanism dependent therefrom,
a counter-weight for the gripping mechanism,
arranged on the trolley and connected to the
gripping mechanism, whereby the opening
and closing of the latter are facilitated, sub-
stantially as set forth.

In testimony whereof I have hereunto set
my hand.

: HENRY AIKEN.
Witnesses:

R. H. WHITTLESEY,
DARWIN 5. WOLCOTT.
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