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UNITED STATES

PaTeENT OFFICE.

WILLIAM H. HARRIS, OF WASHINGTON, DISTRICT OF COLUMBIA, ASSIGNOR
TO WILLIAM A. MILLIKEN, OF SAME PLACE.

DOOR FOR FURNACES.

SPECIFICATION forming part of Letters Patent No, 566,756, dated September 1, 1896.
Application filed May 9,1895, Serial No. 548,780, (No model.)

To all whom it maly concern:

Be it known that I, WILLiAM H. HARRIS, a
citizen of the United States, residing at Wash-
ington city, District of Columbia, have in-
vented nmew and useful Improvements in
Doors for Farnaces Used in Gas-Makingorin
Metallurgical Operations, of whieh the fol-
lowing is a specification.

My invention relates to doors for furnaces
used in gas-making orin metallurgical opera-
tions, or for other purposes requiring a close-
fitting, gas-tight, and non-conducting door;
and the objects of the invention are to so con-
struct the door as to provide for a perfect
seal without the use of packing-rings and so
that the door and its seal-joint will withstand
an intense heat and heavy back pressure and
at the same fime permit the seal to be re-
leased quickly and the door swung back out
of the way, and yet be able fo secure it again
as readily.

The invention consists in the features of
construction and novel combinations of parts
in a door for furnaces and gas-generators, as
hereinafter more particilarly deseribed and
claimed.

In the annexed drawings, illustrating the
invention, Figure 1 is a plan of my improved
furnace-door, partly broken away to show a
portion of the door casing or frame and the
slotted lugs thereon corresponding with simi-
lar lugs on the door for engagement with the
bolts that secure the door when closed. Tig.
2 is a transversesection through the furnace-
door and its frame or casing.

Referring to the drawings, the numeral 1
designates a metal door frame or casing that
may have any suitable form and be made of
a proper diameter to-fit accurately into the
furnace-opening for which the door is in-
tended. Ontheperiphery of the door-casing,
intermediate its inner and outer edges, there
may be formed a flange or rib 2, provided
with a series of perforations 8 for passage of
holts or rivets employed to firmly secure the
door frame or easing 1 to the furnace. The
outer edge of the frame or casing1 is provided
at suitable intervals with a series of laterally-
projecting lugs 4, having elongated open-
ended slots § formed therein to correspond

with a similar construction provided on the
door 6, and thus afford a simple and conven-
ient means for enabling the door to be se-
curely bolted to its frame or casing after the
door has been closed.

The furnace-door 6 has on ifs inner side an
inwardly-projecting flange 7, Fig. 2, forming
a recess for reception of a refractory lining,
(not shown,) which may consist of fire-brick
or other suitable material. Onits outer face
the door 6 may be dished, as shown in Fig. 2,
and its inner side may have a series of radi-
ally-disposed ribs 8 to impart strength to the
door and assist also in supporting the refrac-
tory lining with which the door is to be pro-
vided.

As a means for clamping the refractory or
fire-brick door-linirg in place, I have pro-
vided on the inner gide of the door a clamp-
ing plate or disk 9, Fig. 2, with which are en-
gaged two screw-bolts 10, thai are passed
through the door 6 at suitable points and se-
cured on the outside by nuts 11, that can be
rotated to tighten said bolts and draw the
clamping-plate 9 tightly against the refrac-
torylining to hold the same securely in place.

On the outside of the door-flange 7 and at
the outer edge of the door is an annular rim
or shoulder 12, which is adapted to fit closely
onto the outer edge of the door-casing 1 when
the door is closed, and in order to secure a
close and tight fit the contacting surfaces of
the casing 1 and rim or shoulder 12 may be
accurately ground.

At suitable intervals on the door rim or
shoulder 12 are formed laterally-projecting
lugs 13, corresponding with the similarlugs4
on the door-casing 1, and like them provided
with elongated open-ended slots 14 for the
passage of bolts 15 tosecurely fasten the closed
door. The bolts 15 are headed on their inner
ends and their outer ends are provided with
nuts 16, by which the bolts can be firmly
tightened. At their outer ends the slots 5 of
the door-casing 1 and the corresponding slots
14 of the door 6 are open-ended, so that the
bolts 15 can be readily inserted sidewise.
When it is desired to unfasten the furnace-
door, it is only necessary to loosen or remove
the nuts 16, and the bolts 15 can then be
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knocked sidewise out of the slots 5 and 14 and

thus permit the door to be opened. By this

manner of fastening the door it will be se-
curely sealed, and yet the fastenings may be
readily and quickly removed whenever it is
required to give access to the furnace.

The door, when unfastened, is to be swung
open upon a hinge 17, provided at one side.
The fixed portion of this hinge is mounted
upon alaterally-extended portion of the door-
casing flange 2, and the movable portion is
provided with a partly-curved arm 18, that is
extended centrally to the outer side of the
door. To the end of the hinge-arm 18 is at-
tached an inwardly-projecting stud 19, that
may be secured by having a flange orshoulder
20 thereon t0 bear against the inner side of
the arm 18and byanut.2lon the outside. On
its inner end the stud 19 carries a ball 22, Fig.
2,fitting into ahemispherical socket 23,formed
centrally on the outside of the furnace-door.
In order to secure the ball 22 in the socket 23,
ahemispherical socket-cap 24 is provided, and
in the center of this socket-cap 24 is an open-
ing 25, through which the stud 19 passes, and
which is of sufficient area to permit the door
6 to have a little play through the ball-and-
socket joint, by which it is thus connected to
thehinge-arm. The socket-cap24isprovided
with suitable lugs for the passage of screw-
bolts 26 to engage similar lugs on the door-
socket 23 and thereby fasten the cap 24, so as
to complete the ball-and-socket connection
between the furnace-door and its hinge-sup-
port. This ball-and-socket connection be-

tween the door 6 and hinge-arm 18 will permit
the door to have sufficient flexibility to yield
to the straining of the bolts 15 when tightened
by their nuts 16 in fastening the closed door
firmly to its frame or casing, and thus the
door, when closed, can be securely fastened

or sealed and yet be readily and quickly
opened when reguired.

A door constructed as described will easily
resist the intense heat of a gas-generator or
metallurgical furnace. The seal-joint is per-
fectly gas-tight without requiring the use of
packing-rings, and will readily withstand a
very heavy back pressure. At the same time
the door can be quickly unfastened and
thrown open and the ball-and-socket hinge
connection leaves it free to be drawn to the
door seat or frame to form a close and tight
joint therewith under the straining of the
fastening-bolts.

It will be seen that a door of this construc-
tion, when closed and securely bolted, will be
effectually sealed and made gas-tight against
any escape of gas under a heavy back pres-
sure, and thusthe dooris particularly adapted
for useinthe construetion of a gas-generating
apparatus.

‘What I claim as my invention is—

Theherein-deseribed gas-tight door for gas-
generators or metallurgical furnaces, the said
door having a ribbed and recessed inner side
for reception of a refractory lining held in
place by a clamping-plate and provided with
a dished exterior surface having a ball-and-
socket connection with a hinge-arm ful-
crumed on a door frame or casing to which
the said door is adapted to: be bolted when
closed, whereby the escape of gas is prevented
under back pressure within the furnace or
generator, substantially as specified.

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-

nesses.
WILLIAM H. HARRIS.
- Witnesses:
JAaMES 1. NORRIS,
J. FrED. KELLEY.
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