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 To all whom it MY CONCErN 3

tn

' ~ of, refereuce bemn had to the accompanying

IO

Be it known that I, J AMES HEMPHILL of

Pittsburg, county of Allegheny State of- Penu- |
‘sylvania, have invented- or- dlscm ered a new

and useful Improvement in Hydraulic Cranes;
| pressure through the bottom bearing of the

and I do hereby declare the following to be 2
full, clear, concise, and exact descrlptlon there-

drawmgs 'making a part of this specification,
in Whlch-—-hke letters indicating like parts—
Figure 1is a side elevation, partly in sec-

N tmn, of a high-ladle hydraulic crane embody
- Ing my present invention. Fig. 2 1s a sec-

R
- ot the jib, and of the devices thereon. Fig. 3

20

tional view through the post in “the plane of
the line # x of Flg 1, and ‘a top or plan view

is a transverse horizontal section, to an en-
larged scale, in the plane of the line ' 2/, Fig.

1. Fig. 4 i1sa transverse horizontal sectlou |
but to a less enlarged scale, in the plane of_

" the line 22 2%, Fig.1; and Fig.b is an enlarged
- view of the pedebtal or foot of the post, as

viewed from the left-hand end of Fig. 2, Wlth
the socket or step in section.

My invention relates generally to certalu_
featurey of improvement in the- construction
of hydraulic cranes, and I hav illustrated

.' and will desecribe them as embodied 1n a

~ ecrane such as is adapted for use in the hand-
ling of large bodies of molten metal, such as
. are produced in the Bessemer process or open-

‘hearth process, or even in large foundries;

~and the peculiar features of improvement
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~tion or floor. At the proper point thereon I

= which 1 claim herein relate to the introduction

of the operative hydraulic pressure through

the top bearing of the crane-post;.also to the
~ -eonstruction. of the apparatus . whereby the
ladle can be tilted by the same hydraulic power

which is employed in raising and lowering.
The line A/ may Iepresenm suitable founda-

. arrange a box A, and therein make a step, @
In whmh re.sts the pintle ¢/ of the post. The

43

pedestal a*of the post, by asocket made there- |

in, rests on and is ke,} ed to the upper end of

'the pintle, as shown. The pedestal a®> has a

- square shoulder, a?, cut on each of its two op-

~ posite sides, Fig. 5, and two I-beams, B B,

~ which, with the: pedestal pmtle, and head-

_'50

plece B’ constitute the post proper, rest at

theu:' lower ends on such shoulderb a;3 Emd ab

5 thelr upper ends are secured to the head- piece

B’ by like shoulders, or by being bolted there-
to, or in other suitable way.

Heretofore in hydraulic cranes of this class 5
it has been usual to introduce the hydraulie

post.and in the_ axial line thereof. In such

case the post has been supported, so as to ro-
tate with comparatively little friction, on a 6o
series of conical rollers, radially arranged out-

| side of the water-port, between suifable bear-
ings. It hasbeen found difficult to keep such

| roller-bearings so perfectly free from the pres- .
ence of dirt or other obstructions as always to 65
work easily and readily, and hence I have in

the construction here represented returned to

| the old form of pintle bearing or joint at the

 lower end of the post, into which dirt cannot-
enter if even ordinary careis exercised, and I 70
introduce the water-pressure through the head-
piece B’ by a pipe, ¢’, which passes through

a swiveling stuffing-box, ¢°, and thence a port,

¢, through the head-piece B’ leads to a pipe,

| ¢ ‘and the latter opens into the hydraulic- 75

pressure chamber e, between the standing eyl-
inder ¢/ and the planger ¢°.- The cylinder ¢’
rests on or is made 1in the same pilece with the
pedestal a2, and the plunger €* works up and
down therem under the application or release 3o
of water-pressure, as 1s usual 1n the WOI‘kII]'T
of cranes of this class. |
' The head-piece B’ hasacy lindr 1cal bearing,
b, by which, through a smtable_ support, to
conh;ect it with_ the floor or frame above or 8¢
with braces or guys secured below.. . Also, in
order to lessen friction and to secure certainty
of easy and ready rotation, I insert one or
more steel washers beneath the pintle «/, as
shown 1n "Figs. 1 and 5. Then if a little dirt Qo -
should happen to work in, so as to eause the
pintle to lock with or stick on the upper
washer, such upper washer w1ll turu on the |
next, and so on. . N
It will be observed that the I- beams B are gg
properly spaced for the ey linder ¢ to be ar-
ranged between them, as illustrated in Fig. 3.
On top of. the. plunger ¢® rests a jib- block 7,
and in 2 socket bored in the upper end of 1t I R
secure a plunger-stem, €°, which extends up 100
the required. distance, and hclS onitsupperend
a bracket-block, m. E‘lch end of the stem; S
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rests firmly on a shoulder made for the pur- ] the jib requires additional support, which T

- pose, so that theupward motion of the plunger

shall be transmitted to the stem, and through
the jib-block n to the inner or post end of the

jib, and through the bracket-block m to the
Jib stays or braces which lead to the outer end

~of the jib, as presently to be explained.

From the jib-block n a jib-arm, /, extends

out, made of an inverted-{ or other suitable
form and to the sides of the U are bolted the

- Jib- bars D, so that such bars and jib-arm eon-

stitute the J1b proper of any desired length.

- The jib-bars are connected at their outer end

: :.1'5'

by an interposed spacing-block, the upper end
-of which projects up, as at 0/, to form a stop to
- the truck which runs on the jib. This truck

may be of anysuitable construnction, but, as

- shown, 1t consists of a central fmme, S, and
outside bearing-wheels, 8’ 8/, four in number ;

but in order to preventany of the forces which

act on or over the truck from tilting it, I

" len gthen the frame, so as to provide for the ad

:25

d1t10n of another palr ofbearing-wheels, s?, and
Just back of these wheels, on posts 84 which

extend up from the truck- frame, 1 mount a
sheave,s®. From the truck-frame, between the

- wheels ¢/, I suspend, by a chain h, the ladle H,

- with proper means for attachm g and detach 3
- 1ng readily and at pleasure.

3C

In the end of the truck-frame I attach a

- on its undel side, as shown ; and hence, as it

1S used to move 01 “rack” the truck with the

4.0
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suspended ladle in or out along the jib, I will

term 1t a‘‘rack-bar.” It extendsto a rackln,e;
" gear, which I will next deseribe.

~ Secured to the post B, in snitable 1)0&11;1011
to be reached by hand from the ground or from
a raised platform, 18 a pair of brackets, v,
which, at their outer ends, carry a crank- shaft
v, opelated by a hand- cra,nk, @3 Figs. 1 *‘md
3. On the shaft is a mlter-wheel 1;3 which
gears into a like wheel, v, on an upmght
shaft, v°. The latter bemn rotated by the turn-
ing of the crank impar ts motion to a miter-
wheel, 2%, through which it passes, and with
which 1t 1s conuected byasplineor groove and
feather. Thewheel v°is secured by a suitable
bracket, to the side of the jib, and gears into
another miter-wheel, 27, also with 1ts shaft, «%
supported on jib- blackets A miter- wheel fvg
on the other end of the shaft gears Wlth ahke
wheel, ¥'% on a cross-shaft, »1, Fig. 2, and a
spur- wheel v*?, on this CTOSS- shaft 0631::. into a
toothed Wheel '3, on a shaft, 'vl‘*, and a pin-
ion, ', Ifig. 1 on’ this eross-shaft gears into
the raok ol the rack-bar ¢, while a bearing-
roll, »'° above keeps the rack and pinion in
gear Hence by turning the crank «? the
truck and suspended ]adle can be racked
along the jib in either direction until the ladle
shall be brought to the proper point for filling

or pouring, as the case may be.

It will be understood that the ladle is raised
and lowered with the jib by hydraulic press-
ure applied to or released from the plunger €2,

| Secure by the stay-bars d, bolted to the jib-

bars on their outer sides. and as near their ends 70
as may be desired. Thesestay-bars d passon

cach side of the post back of the same, and
are secured to a shaft or axle, d’, which passes
through a bracket-arm, m/, of the block m,
Figs. 1 and 4, and this arm ! is long enough 75
to provide f01 the addition of bearing rollers
or wheels m” in such manner that their treads,
‘as the Jib goes up and down with the plunger o
‘will roll easily and without undue friction on

| the back heads of the I-beams B which form '80. .

the post. Thus the downward stram at or
near the outer end of the jib is carried,to a
large extent, by the post I-beams B through -
the mterpose(l stay-bars d and rollers m?; and |
the more perfectly to carry the residue of the 8 5

| weight of the jib and its load on the post I-

bemns B, 1 arrange like bearing-rollers #? n?,
Figs. 1 and 2, at the base end of the jib and

| on the Jib side of the post, so that such rollers

-running on the adjacent heads of the post I- go
‘beams will carry the strain at that point.
These rollers n* are: secured on any suitable
axle, n°, passing through the sides ot the in-
verted U-shaped jib-arm »n’,

As a part of the present 1nvent10n I also 98
p1 ovide for tilting the ladle, either by hand or

| automatically by hydlaullc power, as may be
tongue, ¢, which is made with a toothed rack

preferred. To this end I carry a chain, #/,
from the ladle H at a point at or near its rear
bottom side over the sheave s°, and thence 100
over a sheave, 2, at or near the inner end of

[ the jib and suitably supported thereon, as by
| posts 2/, and thence down to a winding drum -

or shafl: 2%, which revolvesin suitable bearings,
27, Flgs 1 and 3, affixed to the post I-beams B. 105
Thls shaft has a gear-wheel, 24, thereon, and
receives motion from a plmon, zﬁ Iig. 1 the
bearings of the axle of which are mmﬂar]y Se-
cured, and motion may be given to the whole

by a hand crank, 2° If this gear be left loose, 110
the chain 4’ will unwind, as the hydr&uhc |
plunger ¢* is raised, until the ladle has been
elevated to the desued level. The operator
then, by turning the crank 2% will wind in the
chain I, and theleby tilt the ladle but Lalso 11z
provide for tilting the ladle &utomatleally by
hydraulic power, and to this end, after the
ladle is raised or lowered to the desired level

for pouring, I turn the crank 2% till the slack
chain 1s taken up, (if there be any slack,) and 120
then the operator retains his hold of thecrank,

s0 as to prevent thechain A/ from unwmdmg,

or a pawlor othersuitable device maybeadded

for locking the tilting-gear. While the chain A’

18 thus held taut the operator, by again turn- 125
Ing on-or applying hydraulic pressure, raises

the plunger, jib, and ladle; but as one end of

the tilting-chain 72/ is now made fast to the
post by the lock, or-is held fast by the hand,
such motion will have the effect of hauling i in 1 30
on the free or ladle end, so as to tilt the ladle
and discharge its contents This is by far the
easiest way of pouring, and 1t is only open to

in the usual way. Tor this work, however, | the objection that extm care must be taken to

.
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~ see'that the wmdmg end of the chain is not | water- supply and discharge-port through the.
~locked or held when it ought to be free, as’| head-piece B’, which forms the top bearing 2o
otherwise the contents of the ladle Il]lﬂ‘ht be
| set forth,
- The box A at the footof the post has acover,f
g, which is fixedly secured to the post, and
~.which rotates on top of the: box D1rt is thus_

| by the ladle may at pleasure be tilted either

poured out at the wrong time.

 excluded.

10

In order to rotate, the post H ma,ke a bex el-

gear, %, on or secure 1t to the under side of

- the cmer and drive it by a bevel-pinion, 4/,
- “which recewes its motion from a hand- eramk

0, pinion ¢/, (both being on a sleeve outside of
the shaft,) gear-wheel 0%, pinion ¢? and wheel

12 04 which. latter is becured to the same Shaft as |

the pinion ¢/, -
I claim herein as my invention—

- 1. In the COI]th"ﬂGtIOI] ofah 3 draulic crane, a
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and support of the crane- post substantially as

2. A tilting- cham h’ extendmg from the
ladle to a winding-gear fixed on the post, in
combination with a hydraulic planger, where-

by hand or. (the slack being taken up) by the :

further motion of the hydraulic plunger, sub-
stantlally as set forth.

In testimony whereof 1 have hereunrto seb 30 N

my hand.
J AMES HEMPHIILL.-.

Wltnesses.
S, HARVEY THOMPSON
GEORGE H. CHRISTY. |
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