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SRESSURE-HOIST FOR FURNACE-DOORS.

SEECIFICA.TION forming part of Letters Patent No. 390,627, dated Qctober 2, 1888,
Application filed Decomber 27, 1887; Serial No. 259,195. (No model.)

To all whom tt may conceri:

Be it known that 1, JAMES TopD, of Alle-
oheny, in the county of Allegheny and State
of Pennsylvania, have invented a new and

‘useful Improvement in Pressure-Hoists for

Fuarnace-Doors; and I do hereby declare the
following to be a full, clear, and exact deserip-
tion thereof.

My invention relates to a pressure-hoist for
furnace-doors and other similar uses, such as
lifting of heavy sliding doors, sluice or lock
cates, &e. | |

Heretofore the doors of furnaces have been
lifted by hand by means of acounterpoised lever
mounted over the door and attached thereto
with a chain. With very heavy doors—such
as are employed on open-hearth and large
heating-furnaces—this method of hoisting the
doors 1s very unsatisfactory, as the doors weigh
from one thousand to eighteen hundred pounds,
and the labor required is very great, and at
the same time the door is lifted so slowly as
to subject the workman to the great heat of
the interior of the furnace for a considerable
space of time. |

" The object of my invention is to provide a
device for hoisting these doors which can be
operated quickly and will not cause the door
to strike against its ledge with any substan-
tial shock when the door is lowered.

To these ends my invention consists in
mounting over the furnace-door a fluid-press-
are cylinder and connecting the piston of the
same to said door, so that the same may be
raised or lowered, the cylinder having two
ports at the lower end thereof, one of which
is smaller than the other, a common supply-
pipe for said ports, and the piston fitting
within said eylinder and adapted to close the
larger of said ports when in its lowest position
and form a steam-space above the lower cyl-
inder-head, whereby the piston can be raised
and its downward stroke cushioned by simply
turning a valve in said supply-pipe; and thein-
vention also consists in combining with said

_eylinderand piston aspring between the piston

and the lower cylinder-head to assist the op-
eration of the device; and the invention fur-
ther consists in certain other improvements,

mirual

all of which will be more fully hereinafter set so
forth. |

To enable others skilled in the art to make
and use my invention,I will deseribe the same
more fully, referring to the accompanylng
drawings, in which—— | |

Figure 1 shows a view of the door of a fuar-
nace with my invention applied thereto. Fig.
2 ig a vertical section of my improved pressure-
hoist, showing the position of the parts when
the piston is lowered; and Fig. 3 is a similar 6o
section showing the position of the parts when
the piston is raised. |

Like letters refer to like parts in each of
the figures of the drawings.

In employing my improved pressure-hoist 63
for the purpose of operating a furnace-door, a
eylinder, «, of the proper proportions and the
construction hereinafter desceribed, ismounted
above the door b on the. guide-frame ¢ of the
latter or other suitable portion of the furnace,
The manner of mounting this eylinder pre-
ferred by me consists in providing each head
of the eylinder ¢ with an ear, d, on each side,
through which pass rods or bolts ¢, which are
secured at their lower ends to the frame ¢, the
cylinder being supported at the proper height
on these rods by nuts fabove and below the
ears d. The cylinder is thus supported at a
proper height above the furnace-door to give
the necessary movement of the door to un-
cover the opening in the furnace.

Within the cylinder ¢ is a piston, %, which
has preferably formed on its inner and lower
side an annular flange, 4/, for the purpose
hereinafter explained, the piston-rod g being
secured to the piston by nuts ¢’ ¢’ above and
below the same, and the head « of cylinder
being countersunk at ¢’ to provide ior the up-
per nut ¢.  Surrounding the piston-rod g at
the lower end of the ecylinder is a coiled go
spring, 4, which extends up into the cylinder,
and is compressed by the piston 2 when the
latter is at its lowest position, the purpose of
the spring being to assist the operation of
starting the piston % upward when it is de- 95
gired to hoist and also cushion its downward
stroke, as hereinafter explained. The piston
g passes through the sbuffing-box ¢* in the
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lower head, «’, of the cylinder «, and is at-

tached by a link, ¢° to the furnace door or

gate to be raised..

For the purpose of supplying the fluid
pressure to the eylinder to operate the same,
a port or opening, 7, 1s provided in one side
of the cylinder a little above the lower eylin-
der-head, which port has connected to it a
supply-pipe, %, which has on its outer end a
10 three-way cock that connects it to the flnid-

pressure supply and the leakage-pipe, the pipe

k serving both as an inlet for the steam, com- l

pressed air, or hydraulic pressure, and also

for the exhaust of the same, as hereinafter ex-

15 plained. The distance of this inlet or port j
above the bottom of the cylinder is such that
when the piston 2 is at its lowest position the
flange %', or the rim of the piston when no
flange is employed, will extend over the port

20 j and close the same, as indicated in Fig. 2.

In operating the apparatus I prefer to em-
ploy steam or compressed air, as hydraulic
pressure works too slowly to be satisfactory.
In order to raise the piston 2 after it has

25 reached ifs lowest position and closed the port
J, @ small pipe, [, extends from the supply- |
pipe & to the head «’ of the cylinder «, pass-
ing through the same and preferably extend-
1ng up into the cylinder to prevent the con-

30 densed water from running into this pipe. A
small cock or valve, m, is provided in this |
pipe for the purpose of opening or closing the
same and varying the area for the passage of
the steam. |

35 Whatever condensed water may be formed
in the lower part of the cylinder below the
piston 1s drawn off by a blow-off eock, #, in
the lower cylinder-head, while any leakage of
steamn past the piston in the upper part of the

40 cylinder can escape through the pipe o, at-
tached to the upper cylinder-head, ¢’. There
18 also attached to this upper eylinder-head an
oil-eup, p, tosupply the lubricant for the pis-
ton in the ¢ylinder.

45 'The operation of the hoist is as follows:
When the door or other object to be lifted is
at 1ts lowest point, the piston . is at the
lower end of cylinder « and its flange »’ has
closed the port j for the steam, and the spring

50 ¢ 18 compressed between the lower surface of
the piston and the lower cylinder-head by the
welght of the door or other object to which
the piston-rod g is attached, as shown in IFig.
2. If now it is desired to lift or raise the

55 door, &e., the three-way cock in the supply-
pipe % 1s turned so that steam flows through
sald pipe and passes into the cylinder below
the piston through the small pipe 7, the valve
m being open, which steam presses against

60 sald piston, slowly forcing it upward to un-
cover the port 5 to admit the full head of
steam, the compressed spring ¢ materially as-
sisting this operation. This gives a oradu- |
ally-increasing speed to the initial movement

65 of the piston, which avoids imparting any
Jar to the object attached to the lower end of |
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| said piston. As Soon as the piston has been

raised sufficiently to uncover the port j, then
the piston, and with it the door or other ob-
ject attached to the lower end of the piston,
is quickly raised to the desired height by the
full head of steam, where it will remain as
long as the steam, air, or hydraulic pressure
1s dontinued in the cylinder. As soon as it is
desired to lower the door, the three-way cock
18 turned so that the supply-pipe k is nolonger
connected with the steam or air supply, bub

with an exhaust-pipe. Then the weight of

the door or other object immediately causes
the piston 2 to descend, forcing out the ex-
haunst-steam through the pipe % until the port
J 18 closed, when the steam can more slowly
escape through the smaller pipe, . As the
area of the passage for the exhaust-steam
through this pipe { is small, the steam can es-
cape only at a slow rate of speed, and hence
the latter movement of the piston and the ob-
ject attached to it is checked and it descends
quite gently. This cushioning of the lafter
end of the stroke of the piston is also aided by
the spring ¢, which is compressed during this
part of the stroke.

- The spring ¢ is not absolutely essential to my
improved hoist, as the steam-pipe ! can alone
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serve to give the initial start to the piston gs

and also check its movement when the steam
18 exhausted from the cylinder; butits use ma-
terially assists the foregoing operation.

By the use of my improved hoist furnace-
doors and other objects may be quickly and
easily raised by simply turning on the fluid-
pressure in the supply-pipe, and when it is
desired to lower the object it can be done
without dropping the same on its seat with
such a shoek that it will soon be destroyed.

Having now described myinvention, what I
claim 18— | -

1. In a pressure-hoist, the combination of a

cylinder having two ports at the lower end
thereof, one of which is smaller than the
other, a common supply-pipe for said ports,
and a cup-shaped piston fitting within said
cylinder and closing the larger of said ports
when at its lowest position, substantially as
and for the purpose set forvh., |

2. In a pressure-hoist, the combination of a
cylinder having two ports at the lower part
thereof, one of which is smaller than the
other, a common supply-pipe for said ports,
a cup-shaped piston fitting within said eylin-
der, and a spring interposed between said pis-
ton and the lower c¢ylinder-head, substantially
as and for the purpose set forth. |

3. In a steam-hoist, the combination of the
cylinder ¢, having the port 5 near the lower
end thereof, a pipe, /, extending up into said
cylinder, a common supply-pipe, %, for said
port y and pipe /, and a cup-shaped piston, A,
fitbing within said cylinder and closing the
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port 7 when in its lowest position, substan- 130

tially as and for the purpose set forth.
4. In combination with a metallurgic or




390,627 3

In testimony whereof I, the said JAMES

like furnace and its vertically-moving door, a
TopD, have herennto set my hand.

pressure-cylinder secured to the body of the
furnace and having the furnace-door sus-
pended from its piston-rod and adapted to be
s raised thereby, said cylinder having a port
therein near the base, which is first closed by ‘ Witnesses:

- JAMES TODD.

the piston, and a smaller port below the same, N. S. STOCKWELL,
substantially as and for the purposes set forth. J. N. COOKE.
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