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To all whom ot ma,y concern:
Be it known that I, WirLrIam S. HALSLY of

Allentown, in the eounty of Lehigh and State
of Pennsylvanla, haveinventedanewand use-

ful Improvement in Steam Hydraulic Cranes,

~ of which the following is a specification.

My invention relates to an improvement in

‘steam hydraulic cranesin which an overhang-

ing counterbalance arm, adapted to fravel

10

up and down a mast, is operated by a liquid

- under the eont101 of steam from a sultable
- source.

The obJect is to economize steam a,nd ren- |

der the structure compact and simple, and at
the same time increase 1ts effectiveness and

~ durability.

A practical embodlment of my mventmn is

- represented in the accompanymg dldWlHU‘S

20

in which—

Figure 1 is a view of the crane in side ele-
Va.tlon, partly in section, the traveling arm
bemg shown in its lowered position. Fw 2
is a view in front or end elevation; and Fig.

- 3 18 a partial vertical section, showmn‘ the

ram cylinder at the mde of the steam cylm-—
inder.

The mast consists, in the present mstance,
of a pair of parallel uprights A, A’, spaced

- from each other and umted 2t top and bot-
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tom by cross heads a,a” and intermediate of
its ends by a cross tie a2 The mast may be
supported in any well known or. approved

‘manner to rotate and for purposes of intro-

ducing steam inlet and exhaust pipes at the
top, I prowde the eross head ¢ with a central
hollow journal ¢ through which said pipes
may pass to and from the position of the
steam cylinder at the base of the mast.
The traveling overhanging arm is repre-
sented by B and, too‘ether with its brace b, is
secured to the mast to travel up and down

thereon. A pair of wheels C journaled in
the end of the arm engage the uprights upon

the side of the mast opposite that from which
the arm extends and a second pair of wheels

C’, journaled in the brace adjacent to the

mast, bear against the uprights on that side

,from Whmh the arm and brace extend.

Struts ¢, ¢’ extend diagonally across the op-

> posite sides of the mast and connect the end
of the arm B with the end of its brace b.

rights A, A’ at the base of the mast.

1ing'in the 0pp081te direction.

nently fixed thereto are . countelbala,need
(less a sufficient weight to cause them to
drop under the influence of gravity) by
weights D suspended by flexible connections
d which extend from the weights over fixed

down to the end of the arm B between the.
uprights A, A’.
A steam eyhnder Eis ﬁxed between theup-

the cylmder E a piston F works, the stem f
of the piston being hollow and free to slide
in the upper head ¢ of the eylinder.

- Within
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‘pulleys d’ at the top of the mast and thence

6o
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The ram eylinder is denoted by G and ex-

tends from the upper head of the cyhnder E
up to the ecross tie half the height of the mast,
more or less. The lower end of the ram cy I-

inder-is located within the hollow stem of

the piston ¥, and the said stem is adapted to

slide on the ram cylinder, the joint between B

the two being liquid tight.

The ram w1th1n the ehamber G is denoted .

by H and is connected at its upper end with
the end of the traveling arm B. The joint

75

between the ram and its bearing in the head

of the ram cylinder is made 1iquid tight.

Both the piston F and the ram H are pro-

vided with central depending teats, as shown

respectively at /'’ and &, to prevent theirlower

faces from seating on the bottoms of the cyl-
inders steam or liquid tight. A port g leads
from the lower end of the ram cylinder along
its wall separate from the interior of the ram
cylinder, from the interior of the hollow pis-
ton stem, to a point near the bottom of a lig-

30

uid supply tank I, fixed to the mast above |

the cylinder L. A connecting pipe g’ pro-
vided with a check valve of any well known

or approved form permits the ready flow of

liguid from the tank I into the port g and
thence into the hollow piston stem but pre-
vents it from returning from the said hollow
Stem to the tank. A second connecting pipe
g? provided with a check valve of any well

to. flow freely under pressure from within the
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known or approved form, pelmite the liquid

hollow piston stem through the port ¢g into '

the ram cylinder but pr svents it from flow-
A third con-
nectmﬂ* pipe g7, p10V1ded with a valve or cock
g* operated by a lever ¢® under the control of

[00O

- The traveling arm and the parts perma- the operator,permlts—-—when open-—-—-thehqmd N
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to flow from the interior of the ram chamber
into the tank I. Steam inlet and exhaust
pipes K, K’ enter the hollow journal at the
head of the mast and extend along down by

the side of the mast toa three way cock &, or
other well known controlling device for ad-

mitting steam into the cylinder E beneath the
;[f:)lston F and permitting its discharge there-
rom. -

In operation, suppose the traveling arm fo

be down in the position shown in Fig. 1, the

piston I at the bottom of the cylinder E,
the hollow piston stem filled with liquid, the

‘tank I supplied with liquid, and the ram cyl-
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der G filled with liquid between the ram and
its wall, the ram itself being in depressed ad-
Justment. If now it be desired to elevate the
arm B, steam from a sunitable supply may be
admitted into the cylinder E beneath the pis-
ton I to an amount sufficient, either by di-
rect pressure or by working expansively, to

raise the piston F to a height which will give

the arm B the desired elevation. The rise of
the piston F will expel the liquid from with-

1n its hollow stem, forcing it through the port

g and connection g?into the ram cylinder and
thereby lifting the ram and its lpad. The
arm B may be lowered by throwing the eyl-
inder K open to the exhaust and then manip-
ulating the valve ¢* to permit the liquid to
escape from the ram ceylinder into the tank I
from whence it will escape under its own
weight through the connection ¢’ and port ¢
into the hollow stem of the piston F as the
latter descends to the bottom of the cylinder
B. At whatever point in the upward travel
of the arm B the steam be cut off, the arm

will be held in that position because of the ]

closure of the ram cylinder against the flow
of liquid therefrom excepting by the inten-
tional opening of the valve g When, for
any cause, it i1s desired to stop the arm B in-
termediate of its full upward movement and
to subsequently elevate it still further, there
will be no loss of steam on account of con-
densation or escape within the c¢ylinder E, for
the reason that, as soon as the volume of
steam beneath the piston K beginsto diminish
and the piston to fall, the space within the
hollow piston stem will be automatically sup-
plied with liquid from the tank I through the
connection ¢’ and port ¢ so that when steam
18 again admitted to the cylinder K to cause
a further upward movement of the arm B, it
will work against a full volume of liquid with-
in the hollow piston stem and the piston T
will require to be lifted only an amount equal
to the additional distance it would have been
required to be lifted had the additional up-
ward movement of the arm B taken place con-

tinuously with its first npward movement.

It will be observed that the construction
and arrangement of the parts are very simple,

- that the liquid is compactly held in proximity

65 to the point where its lifting power is to be *

finally exerted, that the steam 1s not permit-:- '

ted to come in contact with the liquid which

it forces and that there is very little extent of
pipe surface for conducting either liquids or

steam. | |

Instead of arranging the piston stem fto
slide over the ram cylinder, it may be con-
structed to slide over a separate plunger O,
as shown in Fig. 8, and theram cylinder may
be placed out of alignment with the steam
cylinder and placed with its lower end at the
base of the steam cylinder.

It is obvious that slight changes might be
resorted to in the form and arrangement of
the several parts described without depart-
ing from the spirit and scope of my inven-
tion. Henece I do not wish to limit myself
strictly to the construction and arrangement
herein seit forth, but

What I claim is— |

1. The combination with the mast mounted
to turn, and the traveling arm thereon, of a
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hydraulie eylinder with its piunger for oper-.

ating the traveling arm, and apump cylinder

and piston for forcing the liquid to the hy-

draulic eylinder, the said hydraulicand pump
cylinders being mounted toturn withthe mast,
suabstantially as set forth. |

Q0

2. In combination, the mast, the traveling -

arm, the steam cylinder at the base of the
mast, the ram cylinder extending upwardly
from the steam cylinder along the mast, the
ram seated within the ram cylinder and en-
gagedwith thetraveling arm,the piston adapt-
ed to reciprocate within the steam cylinder,
means for admitting steam to the cylinder
upon one side of the piston, an inclosed vol-
ume of liguid between the piston and theram
cylinder, a liquid supply tank located above
the steam cylinder and liquid conduits with
their valves connecting the supply tank and
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inclosed volume of liquid with each otherand

with the ram cylinder, substantially as set
forth. | |

3. The combination with the mast and trav-
eling arm, of a ram cylinder, a ram seated
within the cylinder and engaged with the

IXIO

arm, a steam cylinder at the side of the ram

cylinder, a steam piston having a holiow stem

adapted to fit and slide over the end of &

plunger, a liquid supply tank, a conduit lead-
ing from within the hollow piston stem to the
ram cylinder, a check valve in the conduit, a
conduit leading from the supply tank to the
hollow piston stem, a check valve in the con-
duit, a conduit leading from the ram cylin-
der to the supply tank, a valve in said con-
duit under the control of the operator, and
means for admitting steam to the steam cyl-
inder, substantially as set forth.

WILLIAM S. HALSEY.

Witnesses:
A. J. BELLING,
PETER HELLER.
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