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To all whom it may concerm: | | herein. They may be substituted by other
~ Be it known that we, JOHN A. POTTER, of | known crane mechanism adapted to produce
Munhall, Allegheny county, Pennsylvania, | like results. | -
and JamMES A. BURNS, of Homestead, Alle- 18 is a double-acting racking-cylinder set g5
¢ gheny county, Pennsylvania, have invented | horizontally on the jib and having a plunger
a new and useful Improvement in Cranes, of | 19, which extends along the jib and i3 con-
which the following is a full, clear, and exact nected to a trolley 20, whose wheels ride on
description, reference being had to the accom- the beams of which the jib 1s composed.
panying drawings,forming part of this speci- | This trolley carries a vertical cylinder 21, 6o
10 fieation, in which— | B (preferably single-acting,) whose plunger 22,
Figure 1 is a side elevation of ourim proved | Figs.1, 3,4, and 6, projects at both ends, and
crane, showing the crane-cylinder and plun- | at the lower end the ¢ylinder is provided with
~ ger and its top water connections in vertical | a suitable stuffing-box 24. A rod 23 extends
 section, some of the water connections being vertically through this planger and at its up- 65
15 omitted for clearness of illustration. Fig. 2 per end is attached to a part of the trolley-
is a front elevation of the crane. ¥ig. 3 ef seq. | frame. ' _ ‘ |
are on a larger scale. Fig. 3is a vertical sec- 925 is the water-supply pipe, which enters
tion on the line III IIT of Fig. 6. Fig. 41is a | the cylinder below the head of the plunger.
vertical section of the eylinder for operating 26 is a pinion fixed to the plunger at the 7c
20 the ingot-tongs. Fig. 5 is a detail view. TFig. | upper end of the cylinder, and 27 is a rack
" 6 is a side elevation, on an enlarged scale, of | in gear with the pinion and adapted torotate
- the jib and the hydraulic mechanism thereon. | it and thereby to turn the plunger within the
Iig. 7 is a partial plan view of the jib and cylinder. This rack is operated by a small
the mechanism thereon. Fig.3isa frontele- | double-acting cylinder 28, which is supported 75
25 vation of part of the mast. Fig. 9 is an en- | by a bracket 29 on the trolley-frame. |
larged vertical section of the water connec- The plunger 22 and rod 23 ave adapted to
 tions at the top of the crane-cylinder. operate tongs for grasping and upholding
" Like symbols of reference indicate like | metal ingots, &c., and may be constructed in
parts in each. ' - ‘the following manner: 30 and 31 are the arms 8o
30 In Fig. 1, 2 represents the upright crane- of the tongs, shaped like elbow-levers and piv-
~ eylinder, having a foot 3 stepped on a base- | oted to a bar or frame 32. A chain or other
~ plate or socket 4. 5 is the crane-mast, eon- suspending device 33 connects this bar to the
sisting of upright parallel beams set on oppo- rod 23, and other chains or suspending de-
site sides of the eylinder, secured at the base | vices 34 connect the arms 50 and 31 with the 33
35 toa foot 6 and at the top secured to a casting | plunger 22, being preferably attached to a
"7 7. whose contracted neck has its bearing in a | collar 35, which encircles the plunger and is
top steadiment 8. 9 is the plunger, which is | upheld by a nut 36 at the end of thelatter.
set in an upright position within the eylin- |{ The tongs shown in the drawings are not
der, and 10 is the horizontal jib, which has a } new, and their construction we do not claim, go
40 bearing on the top of the plunger and may and within the scope of this part of our in-
" Dbe provided with a knee-brace 11 and struts ; vention other forms of tongs having separate
19, connecting it with a bracket or shoe 13, | suspending devices connecting its arms and
which moves vertically on the mast. The | fulera with the rod 23 and the plunger may
cranemay be rotated by any suitable means— | be substituted. R
45 for example, by arack 14, fixed to the plun- | 'The operation of the apparatus as above
oer 15 of a double-acting hydraulie cylinder described is as follows: To pick up an ingot
16 and in gear with a pinion 17, encircling | from the floor of the mill or other place in
the foot of the crane-cylinder and bolted to which the apparatus is situate, the crane-
the foot 6 of the mast. | mast is rotated so as to bring the jib above 100
so  The parts of the crane as above described | the ingot, and by means of the racking-cylin-

are not of our invention and are not claimed der 18 the trolley is moved on the jib, so as

05




to bring the tongs in vertical line with the |

Ingot. The jaws of the tongs, being open, as

- shown in Fig. 1, are fitted to opposite sides

- of the ingot, and then water is admitted to

the cylinder at the lower side of the head of
the plunger 22, so as to raise the plunger on
the rod 23, as shown. by dotted lines in Kig.

4, while the rod itself remains stationary.

- The effect of this is tolift the arms 30 and 31,

10

20

and thereby to cause the jaws of the tongs

to close firmly against and to grasp the sides

of the ingot. Then by lifting and swinging
the crane-jib- and, if necessary, racking the
trolley on the jib the ingot may be conveyed
to any place within the sweep of the ¢crane.
To release the ingot, the jib is lowered to de-
posit the ingot on the ground and the wateris

~exhausted from the cylinder 21, thereby caus-
Ingits plunger to descend on the rod 23, and,

by releasing the arms of the tongs from up-
ward pressure, causing them to be disengaged
from the ingot. If in picking up the ingot it

- be necessary to turn the tongs to bring them

25
30
35

40

45

55

Into proper position to seize the ingot, or if
after the ingot is picked up it is desired to
turn it on its vertical axis, these results may
be effected by projecting the rack 27 by means

of the hydraulic eylinder 28, thereby rotating

the pinion 26, the plunger 22, the collar 35,
which is carried by the plunger, and the tongs,
which are suspended from the collar. The
great advantages in saving of labor which
this apparatus affords in the antomatic man-

-ner of picking up and handling the burden

make the crane of very great utility. As soon

~ as the plunger 22 is raised by the admission

of water into the eylinder 21 there is formed

a water-step under the plunger, which, sup-

porting it without affording frictional resist-

ance to its turning, enables it to be rotated

with great ease. This water-step is neces-
sarily constituted wheneverthe burden of the
crane 1s supported by the tongs, and the re-
sult is that whereas severe manual labor has
been required to turn the ingot when sus-
pended from the ecrane our mechanism en-
ables it to be done with great ease. The lift-
Ing-cylinder having a plunger rotatory in a
water-step is of material advantage, even if

> employed without the turning-eylinder 28,

since it enables the burden of the erane to be
turned by hand much more freely than has
been possible heretofore. We therefore de-
sire to claim this part of our invention,

‘broadly. It is of great utility and is the oc-

casion of economy in the labor required for

~ operation of the crane.

60

Weshallnowdescribe the waterconnections
by which the several parts of the crane mech-
anism are actuated. 3

The water is taken to the crane through
the top casting 7, the details of whose con-
struction are illustrated in Figs.1and 9. The
casting isdividedinto fourlongitudinal chan-
nels or water-passages, and above the top

- steadiment extends in a neck 37, of cylindri-

cal form. In this neck are lateral holes 38, |

461,874

communicating with the respective chan-
nels, and around the neck, 1nclosing each
hole, is a box or collar 39, having an annular
water-passage, and between each collar is a
ring 40, having annular packing 41 on both

‘sides, which fits against the adjacent collar.

T'he whole series of collars and packing is
heid by two plates 42 and 43, one at the top
and one at the bottom, situate between up-

rights 44 and connected by vertical bolts 45.

Pipes 46, 47, 48, and 49 lead from the water-
passages of the collars 39. The pipes 48 and

49 are the exhaust and supply pipes for the

motors on theé crane, and the pipes?6 and 47
lead to the ends of the cylinder 16 and supply
water foroperating thesame. In order to de-
tect the occurrence of any leaks from the eol-
lars 39 past the packing, I provide the rings
40 with annular grooves 70 and with tell-tale
pipes 71 leading therefrom. Asbefore stated,
the casting 7 has four longitudinal water-

| passages, which, by means of the annular

boxes 39, are in communication with the
pipes 46, 47, 48, and 49, respectively. The
casting terminates in a horizontal foot 7/, and
at sald foot each of the water-passages is con-
nected to a vertical pipe 50, which pipes 50 ex-
tend to and are fixed to a bracket, 51, attached
to the mast of the crane. Around each of
the pipes 50 is a vertical pipe 52. Each of

75

30

Qo

95

these pipes 52 is fixed at one end to the jib

and at the other end to a bracket on the slid-
ing shoe 13, (which moves with the Jib,) so
that the pipes are adapted to move vertically
and telescopically over the inner pipes 50 as
the Jib rises or descends. At a middle point
each of the pipes 50 has a lateral opening,

(not shown,) and it is thereby in free commu-

nication with its exterior pipe 52 in every po-
sition of the latter. The pipes 52 thus form
parts of the water-channels, and it is from
them that water is supplied to the crane-cyl-
inder and to the hydraulic motors on the jib.

53 and 54 are valves mounted on a pulpit or
platform on the shoe or bracket 13, sup-
ported by the knee-brace and by a rod 12

~whieh extends to the jib. There are four of

the valves 54, which-may be contained in asin-
gle nest or casting, as shown in Fig. 8, though
each has its own actuating lever or handle 59.
I'he special construction of the valves 53 and
o4 has nothing to do with our present inven-
tion and it is unnecessary toillustrate them
in detail. The valve 53 isconnected by pipes
55 and 56 with those of the pipes 52 which
serve, respectively, as the supply from the
accumulatororpumpsand as the exhaust, and
i$ also connected with the side of the upper
partof the hollow crane-plunger 9 b
which servesfor supplying water to the erane.
cylinder and for exhaustin g1t therefrom.
moving the lever 58 of this valve 1t may bo
Set 80 as to connect the pipe 57 either with
the water supply or exhaust and to raise or
lower the crane-jib accordingly. The inlet-

ports of the valves4 are connected by a pipe
60 with the supply-pipe 92 (or with thepipe

7apiped7,

100
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61 with the exhaust-pipe 52, (or with the pipe

06, connected therewith.) The ports of one
of the four valves 54 are connected by pipes

62 63 with those of the pipes 52, which, by

means of the pipes 46 and 47 at the top of the
mast, are connected with the ends of the
crane-turning eylinder 16. - The ports of an-
other of said valves are connected by pipes
64 and 65 with the ends of the racking-cyl-

inder 18. The ports of a third are connected

by pipes 66 and 67 with the ends of the cyl-
inder 28, while the fourth is connected by a

pipe 68 with the port of the single-acting

tongs-lifting eylinder 21, It will thus be evi-
dentthat by proper manipulation of the valve-
levers 59 any of the several cylinders 16, 18,
21, and 23 may be actuated in its proper man-
ner, and as this arrangement enables all the

‘motors of the crane to be controlled by one

man, who rides on the crane, the work is
greatly facilitated and cheapened.

In order to accommodate the water connec-
tions and permit the motion of the trolley 20
as 1t 1s racked back and forth on the jib, we
joint the pipes 66, 67, and 68, as at 69, Fig. 6,
thus constituting what are known in the art
as “walking-pipes.” |

It will be perceived by those skilled in the
art that changes may be made in divers ways

in the construction and arrangement of the

parts of the crane without departure from
the scope of our invention, as stated in the
following claims. - -
We donot claim, broadly, the use of the up-
right water connection or pipe 37, having
water-passages within it, and lateral openings

- withtheencircling water-collars; nor, broadly,

{G

5O

55

60_

‘the telescoping of the pipes 50 and 52, nor

the actuation of the crane-rotating cylinder
by water connections leading from a point off
the crane to a valve or valves on the crane

and from the valve or valves to the rotating

cylinder. Of these items we are not the first

inventors; but o

We do claim herein as our invention—

1. In a erane having a rotatory mast and
Jib and an upright crane-lifting motor com-
prising a cylinder and planger, one of which
18 rotatory and vertically movable, the combi-
nation of a valve and operating-levers carried
by and movable with the moving part of the
crane, a walter-supply pipe leading to said
valve from a point off the crane, a pipe lead-

ing from said valve to the movable element
- of -the motor, and an exhaust-pipe also lead-

ing from said valve, substantially as and for

' - the purposes described.

2. In a crane having an upright crane-lift-
Ing motor comprisihg a c¢ylinder and plunger,
one of which is vertically movable, the com-
bination, with such movable part, of a valve
carried thereby and a water-supply pipe ex-
tending from the valve to said movable part
of the motor and entering the same laterally,

substantially as and for the purposes de-

sceribed.

55, connected with the latter,) and by a pipe| 3. In acrane, the combination, with the jib,
| of alifting-motoron the jib,having an upright

3

cylinder and plunger,one of which isrotatory 7o

on its vertical axison a water-step, and a bur-

den-supporting device suspended from the

rotatory part of the motor, substantially as

and for the purposes described.

4. In a crane, the combination, with the jib,
of a lifting-motoron the jib, having an upright
cylinder and plunger, one of which is rota-

tory on its vertical axis on a water-step, and

tongs having pivoted arms suspended from
the rotatory part of the motor, substantially
as and for the purposes described. |
5. In acrane, the combination, with a water-
supply, of a trolley, a support suspended
from the trolley, upholding the burden of the
crane, and a turning-motor comprising a cyl-

i Inder and plunger carried by the trolley, the

movable element of the motor being connected
with said support, substantially as and for the

purposes desecribed.

6. Ina crane,the combination, with a water-

supply, of a trolley, a support suspended

fromthetrolley,adapted to uphold the burden
of the crane, a turning-motor connected with
sald support, and a lifting-motor also acting
on the support, substantially as and for the
purposes described. 3 |

7. The combination of a cylinder 21, hav-
ing an inlet for supply of water, a plunger
which islongitudinally movable and rotatory

in the cylinder,and a stationary rod 23, which

extends through the plunger, said plunger
and rod being adapted to be connected with
mechanism to be operated thereby, substan-
tially as and for the purposes described.

-8, The combination of a cylinder 21, hav-
ing an inlet for supply of water, a plunger
which 1s longitudinally movable and rotatory
in the cylinder, a stationary rod 23, which
extends through the plunger, said plunger
and rod being adapted to be connected with
mechanism to be operated thereby, and a
motor connected with the plungerand adapted

75

80

90

95

TOO

105

110

to rotate the same, substantially as and for

the purposes described. o .
J. The combination, with the jib, of a cyl-

inder 21 and a rotatory plunger, a rod 23, ex-

tending through the plunger, and tongs hav-
ing two sets of suspending devices, one ex-
tending from the plunger and the other from

the rod, substantially as and for the purposes

described.

II§

120

10. Inacrane,thecombination, withawater-

“supply, of a trolley, a support suspended from

the trolley, upholding the burden of the crane,
a turning-motor comprising a cylinder and
plunger carried by the trolley, the movable
element of the motor being connected with
sald support, and traveling water connections
extending to the trolley and coupled with said
motors, substantially as and for the purposes
described. |

125

130

11. Inacrane,the combination, with the jib,

of alifting-motoron the jib,having an upright
| cylinder and plunger, one of which isrotatory




4 _ 461,874

on its vertical axis on a water-step, tongs hav- | packing - rings, and tell-tale pipes leading
ing pivoted arms suspended from therotatory | therefrom, substantially as and for the pm-
part of the motor,anda motor connected with | poses described. | - I5
the rotatorv part of the lifting-motor and || In festimony whereol we have hereunto set

-5 adapted to rotate the same, substantially as | our hands this 15th day of Septembel A. D

and for the purposes described. 1890. -
- 12. In a crane, the combination of a water- o
supply pipe 37, arranged axially with the o o ggﬁgSAA P&}E{%g -

crane-journal and divided. into a plurality of

10 water - passages, encircling collars having Witnesses:
water-spaces connected with said water-pas- -~ THOMAS W. BAKEWELL,
sages,substantially asdescribed,intermediate THOS. LAMB.
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