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To all whom it may concern:

Be 1t known that I, MATTHIAS NACE FOR-
NEY,of the city, county, and State of New York,
have invented certain Improvements in FII‘F*-
Box or Faurnace Doors, of Whlch t;he followmg
18 a specification.

This 1nvention relates to improved means

for applying the pressure of steam, -air, or
other flnid to furnace-doors for the purpose of
opening and closing the same, as will herein-
after fully appear. -
" In the description of the said invention
which follows reference is made to the accom-
panying drawings, forming a part hereof, and
in which—

Figures T and II are, respectively, a front
and an edge view of a locomotive-furnace door
provided with my improvements. Fig. IIIis
a plan of FKig. I, with a part of the front of
the boiler. I‘Jn*s IV and V are respectively
a side section and a sectional plan of certain
parts of the invention on an enlarged scale.

In-the sald drawings, A is a part of the
boiler, and B the door-frame secured to the
boiler in the usual manner.

C isthe furnace-door, formed in two parts or
sections, denoted by @ and b, hinged to the
frame B. Thehinges employed consist of the
brackets ¢ and d, attached, respectively, to the
seetions ¢ and b of the door, the lugs e and f,
on the frame B, and the bolts ¢ and 2. These
bolts pass loosely through the lugs eand £, and
are fastened to the br&ckets, pr eterably, by
means of set-serews 4.

D and E are arms rigidly atiached to the up-

i
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per ends of the bolts ¢ and A, and they pro-

ject in opposite directions from a dotted line,

x x, in Fig. 111, which extends through the

center of the bolts g and A, in order that when

40 they are moved in the same direction the bolts

¢ and & are swung around in opposite direc-

tions, and the sections ¢ and b of the door C

are jointly opened or closed. The arms D

and I ‘are coupled together by means of an

45 offset-bar, F, to the middle of which is pivoted

the plston rod G of a steam-cylinder, H, here-
inatter deseribed.

~ As the ends of the coupling-bar F move in

- arcs of circles curved 1n-opposite directions,

50 the path of the middle point of the bar is a

straight line, therefore the piston-rod G .can

¥

K, and the bolts ¢ and h, to which the said
‘arms are rigidly attached.

without the intervention of guides or connect-
ing-rods to maintain the rectlllneal movement'
of the end of the rod. - 56
"H’ is a stop to arrest the movement of the
piston when the doors are opened wide enough.
Thecylinder is supported in any suitable man-
ner, but preferably from the front of the
boiler, and it is provided with a piston, %, 60
which 1s at the inner end of the piston-rod G.
I is the steam-valve chest at the rear end of |
the cylinder H, connected with theinterior of
the sald eylinder by means of the front and
rear steam-ports, / and m. The exhaust-port 65
18 denoted by #n, and the e*{haust -pipe leading

| therefrom by o.

- J is the steam-valve, which is shown as of -
the piston form, adapted to slide within the
valve-chest I. This valve operates to control 7o
the admission of steam to the cylinder in sub-

stantially the same manner as that of a slide-

valve engine, and it is moved from a hinged
foot-plate, K, by mechanism substantially as = -
follows: The foot- -plate is secured to two arms, 75
P p, on avibratory shaft, g, supported in bear- /-
Ings 7 on the foot- board and yieldingly sup-"
ported by means of a spring, s. 1L is a third -
arm, also attached to the shaft ¢, which pro-
jects in an opposite direction to the ones p. 8o
To the arm L is connected a rod, ¢, the upper
end of which is just below the bottem of the
valve-chest. The valve has a projection which
extends downward and outside of the valve-
chest and bears on- the upper end of the rod <.
When the fireman desires to open the fur-
nace-door, he depresses the plate K with his
foot, when the steam-valve I is raised through
the medinm of the arms p p and L and the
rod ¢, before described, and steam is admitted
to the port m, and thence to the rear end of the
piston k. The piston 18 thus driven forward,
and its movement transmitted to the two sec-
tions of the furnace-door through the medinm
of the piston-rod G; offset-rod F, arms D and

90
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In the depression -

of the foot- plate the supporting-spring § 18
forced down; consequently 1ts resilient action

| as the foot is removed raises the plate K and 100

arms p p and depresses the end of the arm L
and rod {. 'The pressure of the steam above
the valve then forces it down into the position

be conuected directly to the bar at this point | shown in Fig. I'V, which permits the steam be-
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low the piston to be exhausted and live steam |

to enter the cylinder in front, which forces the

piston back into the poswlon shown in Fig.
IV, thus closing the doors.
5 It will be understood that, wﬂah some slight

modifications, the invention as described may

be adapted for furnace-doors of land and ma- |
rine boilers, and to single as well as to double
“door, as shown and while I have described

0 the mechanisin which I believe best adapted
~ to effect the movement of the steam-valve and
transmit the motion of the steam-piston to the

doors I do not wish to be limited to the exact

construction shown, as the said devices can be

-5 ‘considerably changed without departing {rom
the spirit of the invention.

I do not claim, broadly, the appllcatlon of

steam-power to furnace -doors, as 1 am aware.

that doors of metallurgic furnaces have been

o lifted by means of a steam-actnated piston, .

the closing of the said doors being effected by

their own weight; but I am not aware that be-

fore my invention a piston actuated by steam
has been used to open and close a furnace-
5 door.
I therefore claim as my invention—
- 1. In combination with the door of a boiler-

- furnace, a steam- cylinder having a steam-port

leading to either end thereof, a valve to con-
o trol the admission of steam to either of the
said ports, a piston within the said cylinder

having a rod united to the door by means of |

suitable connections, and actuating devices,
whereby movement of the hand or foot may

; 5 be applied to the steam-valve to open or close

the door, substantially as and for the purpose
3peclﬁed
2. Incombination witha door-frame adapted
for attachment to a boiler - furnace, a door
o hinged to the said frame, a steam- cy]mdm hav-
ing a steam-port leading to either end thereof,

i Fl..

a valve to control the admlssmn of steam t0'
either of the said ports, a piston within the |

door by steam,

cylinder having a rod united to the door by
means of suitable connections, and actuating 45
devices,whereby movement of the hand or foot
may be applied to the steam-valve to open or
close the door, substantially as and for the pur-

pose 8peclﬁed

3. Incombination with a door-frameadapted 50
for attachment to a boiler-furnace, a door in
two parts or sections which are hmﬂ'ed to
the said frame, and provided with arms “which
are coupled wgether by means of a bar, a
steam-cylinder having a steam-port leading to 55
either end thereof, a steam-valve to control
the admission of steam to either of the said
ports, a piston in the cylinder, having a rod
connected to the said coupling-bar, and actu-
ating devices, whereby movement mnay be com- 60
municated to the said valve to change its po-
sition, and thereby open or close the two sec-
tions of the door, substantially as and for the
purpose Speclﬁed

4. In combination with a furnace-door in 65
two hinged sections, having arms rigidly at-
tached to the bolts of the said hinges, which
bolts are fastened to the portions of the hinges

| which form parts of the door, a bar to unite -

the said arms, a steam-cylinder having a pis- 70
ton and rod connected to the said coupling-
bar, a steam-valve to control the admission of
Stea,m toand from the said cylinder, and means,
substantially as described, to effect the move-

‘ment of the said steam- va,lve, subsl*mtm]ly as ¥ 5

specified.

5. In a mechanism for operating a furnace-
constructed substantially as
described, the combmatlon of the steam-valve
J, rod 7, arms L and p p, supported shaft ¢, 8o
and yieldingly-sustained foot-plate K, sub-
stantially as and for the purpose spemﬁed

| MATTHIAS NACE FORNEY
Witnesses:
RicHARD H. BUEL,
- WINTHROP PARKE_R |
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