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 To all whom it may concern:
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Be it known that I, Aussrr G. Ervin, of
Kranklin, in the county of Venango and
State of Pennsylvania; have invented a cer-
tain new and useful Improvement in Fire-
Box Doors for Steam-Boilers; of which im-
provement the following is a descriptien.

The object of my invention is to provide
a firebox door which shall be of simple, in-
expensive, and durable construction - and
ready adaptability in connection with steam
boilers of the locomotive and other standard
types, and which may be operated either
mantally or by power as desired, and by the
application of which,labor in firing and con-
sumption of fuel may be substantially re-
dueed, and deterioration of boiler flues and
other parts incident to the use of doors of
the ordinary construction be prevented.

The improvement claimed is hereinafler

“fully set forth, .
In the accompanying drawings: Figure 1

is a front view, in elevation, of a firebox

_ door -appliance, illustrating an application
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of my invention; Fig. 2, a view, partly in
front elevation and partly in section, of the

same; Fig. 3, a vertical section through the

same‘and through the adjoining portion of
the rear water wall of a steam boiler; Fig.
4, a vertical central section, on an enlarged
scale, through the lower portion of the cylin-
der and its lower head, showing the operat-
ing valve as nnseated for the supply of
fluid to the piston; Fig. 5, a similar view,
showing -the operating valve as seated for
the exhaust of fluid from the-piston; Fig.
6, a horizontal section through the cylinder
and piston; and, Fig. 7, a vertical section,
on an enlarged scale, through the lower por-
tion of the cylinder and its lower head, taken
at right angles to Figs. 4 and 5.

In the practice of my invention, I secure
to the rear water wall, 1, of a locomotive

or other steamn boiler, surrounding the firing

opening, 2, thereof, a door frame, 3, which
is of substantially rectangular form, and is
provided with lugs, 4, which abut against
the water wall, 1, and are slotted hori-
zontally to inclose studs 5, fixed in said wall,
to which the door frame 1s firmly connected
by nuts, 5, engaging threads on said studs.
The lengitudinal horizental slots of the lugs
enable the studs, 5, to be set in such posi-
tions in the-watep wall as to be ¢lear of stay
bolts therein. A central opening is formed

in the door frame and an opeén :ended

throat or casing, 7, corresponding substan-
tially in contour with, and surrounding the
firing opening, is formed around said ceri-
tral opening, on the inner side of the door
frame, said throat abutting at "its end
farther from the door frame, against the
water wall, and 'a shoveling plate, 8,-pro-
jects from the door frame into the firing
opening, to protect the firebox shéets from
injury by blows from the fireman’s shovel.
An otl cantray, 3 is connected to the top
of the door frame, and afiords a convenient
support for oil cans &c. = - :

‘An upper door section, 9, and a lower
door section, 9%, each of which is a hollow
or chambeired casting of substantially rec-
tapgular form, are fitted to slide vertically
in guides; 10, bolted to the sides of the door
frame, the door sections fitting accurately
on their abutting edges when closed, and
the joint between them being preferably
formed on an incline as shown 1n Tig. 3.
The space within the lower section is open

at its top and bottomn, and that within the

upper section is open at its bottom and closed
at its top, and communicates by.openings,
11, with the interior of the throeat or cas-
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mng, 7. The interior of the door sections

thus forms anair space, throaogh which,
when they arve closed, air is drawn into the
firebox, and in which the air is highly heated
before passing into the firebox, with the
resultant advantages of protecting the door
sections from becoming too hot and being
thereby scon warped or burned out, and of
promoting combustion and preventing the
formation of smokg, by furnishing a supply
of heated air to the gases evolved from the
combustion of the fuel in the firebox. The
upper section is made heavier than the
lower, in order to assist in closing. ‘

The door sections, 9, 9%, are moved from
and toward each other, to open and close,
respectively, the outer end of "the throat
or casing, 7, by means of levers, 12; 122, piv-

-oted by pins or bolts, 13, to one side of the

door frame, and carrying arms, 14, 14? in
which are formed curved slots, 15, engaging
pins, 16, 16%, formed or fixed centrally or
the door sections, 9 and 92, respective_lfy.
Segment “gears, 17, 17%, are formed on the
levers, 112, 122 on the sides of their pivots

farther from the arms, 14, 142 and an op-
-erating handle, 18, 1s formed -on the aifer
end of one of the arms, as the upper arm,
‘14, by the movement of which handle,
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through the engagement of the curved slots,

15, with the pins; 16, 16*, and the meshing
of the teeth of the segment gears, 17, 17*, the
door sections may be simultaneously moved
away from or toward each other, as desired.
A tread, 9%, is formed upon the lower door
section, for the purpose of enabling the door
sections to be moved-by the pressure of the

. foot of thefireman, if desired.
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- with a piston, 28, provided with suitable-

In order to enable the door sections ‘o

be held at their maximum disfance apart,

so as to expose the entire opening of the

throat, 7, as when cleaning a fire, or to par-
tially expose said opening, as for admit-
ting air above the grates when it is de-
sired to check the draft through the boiler
tubes, a latch shaft, 19, is journaled in a
bearing, 20, on the side of the door frame
opposite that to which the levers, 12, 19
are pivoted, said shaft carrying, on one of
its ends, a latch, 21, adapted to engage one
of a set of huoks or projections, 22, on the
upper door section, 9, and ecarrying, on its
opposite end, an operating handle, 23, which
may be thrown back against a step, 24, on

-the door frame, to hold the latch in such

position that “it cannot engage the hooks
during ordinary firing or during such pe-
riods as it is not desired to keep the door
sections at a greatér or less distance apart.
The construction above deseribed affords

-desirable facilities for quickly and conven-

lently effecting the opening and closure,
either total or partial, of the throat, 7, as
required in the operations of firing, cleaning
fires, or checking draft, as well as for pro-
tecting the movable. door sections from in-
jury by the heat of the firebox and for af-
fording a supply. of heated air above the
grate. To further facilitate the effective
performance of its functions, it is, however,
preferably supplemented by means for op-
erating the door sections by fluid pressure,
as air or steam, and a construction for this
purpose, which has been found in practice
to be advantageously operative, is herein ex-
emplified and will ‘now be described.
vertical fluid pressure operating cylin-
der, 25, is bolted ‘to tite side of the door
frame, 3, which adjoins the segment gears,
17, 17, of the door section levers, and is

closed at its upper and lower ends by heads,

26, 27. The cylinder, 25, is cut away on
its side next the segment gears, so as to al-
low them to project -into it, and is fitted

packing rings, 29, near its lower end. A
longitudinal recess is formaed in the piston,

* 28, above its packing rings, and ts provided
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with a2 rack or plurality of teeth, 80, en-
gaging the teeth of the segment gear, 17+,
of the lower door_ section. Upward imove-
ment is imparted to the piston by fluid pres-
sure, which is preferably compressed air,
admitted to its lower end through a supply
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pipe, 31, and it i¢ moved downwardiy by
a spring, 32, abutting on its upper end gnd
on the upper head, 26, of the cylinder. It
will be seen that the upward and downward
movements of the piston, will, respectively,
through the segment gears and tﬁeir con-
nections, m

bring them together, as the crse may be.

The supply and exhaust of motive fluid

to and from the piston are effected by an
operating valve, 33, which iIs of the lift or

‘puppet type, and 1s fitted to move hori-

zontally in a chamber, 84, in the lower cylin-

erating valve therein, are constantly ex:
posed to the fluid pressure in the supply
pipe, the operating valve being, conse-
quently, normally held seated by said pres-
sure. The operating valve is formed on or
fixed fo a cylindrical stem, 25, which pro-
jects outwardly through 2 corresponding
bore in the lower cylinder head, in the di-
rection of the door frame, and abuis against
a downwardly projecting arm, 36, on a rock
shaft, 37. journaled on snid frame. The
rock shaft, 87, carries s horizontally pro-
jecting arm, 38, which bears against one
arm of a double armed lever, 59, journaled
on 2 pila, 40, fixed in the door frame below
the lower door section, and the oppusite arm
of said lever is connected to the inner arm
of a double armed treadle lever, 41, jour-
naled on the lower portion of the door
frame. The outer arm of the treadle lever

is bent downwardly to 2 level slightly above
that of the deck or firing floor of the boiler,

and carries a treadle, 42. By downward
pressure of his foct upon the treadle, 42,
the fireman can, through the lever system
above deseribed, unseat the operating valve,
and; upon the release of such pressure, the
valve will be reseated by the pressure from
the supply pipe aciing upon it in its cham-
ber, ’

A central supply passage, 43, is formed in
the valve stem, 35, said passage communi-
cating by radial ports, 44, with the valve
chamber, 34, when the operating valve is
unseated, and extending to radial ports, 45,
leading into an annular peripheral groove or
channel, 48, in the valve stem. Tn all posi-
tions of the operating valve and stem, the
channel, 46, registers’ with a main supply
and exhaust port, 47, leading through the

lower head, 27, into the eylinder, 25, and,*

when the operating valve is seated, it also
registers with a final exhaust port, 48, in the
head, leading to the atmiosphere. A prelimi-

. nary exhaust passage, 49, is formed in the

wall of the cylinder, said passage opening
thereinto by a port, 50, located slightly be-
low the level of the bottom of the piston, 2¢.

- when at the upper extremity of its trav-

erse, and the lower end of the preliminary
exhaust passage opens into the cylindrical

the door sections apart or
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der head, 27, which chamber; and the op- .
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bore in ‘which the valve stem, 35, works, at
such a point in the length thereof as to reg-
ister with the channel, 46, of said stem, and,
through said channel, with the final exhanst
port, 48, when the operating valve is seated.
The drea for traverse of fluid through the
port, 47, is made less than that.through the
preliminary exhaust passage, and s varied,
as desired, by a regulating valve; 51, formed
on_the end of an dadjusting screw, 52, en-
gaging a thread in the lower head, by the
movement of which screw, the valve, 51,
nmay be caused to close the port, 47, either
entirely or to any desired degree.

In the operation of the.appliance, when
not fitted with a power actuating mecha-
nism, or in the event of the derangement of
such mechanism, the desired movement,
either total or partial, of the door sections,

. is effected by the firtinau by application of

hand . pressure to the -handle, 18, or foot
pressure to the tread, 9. The door sections
are substantially balanced, and can there-
fore be moved more easily and conveniently
than dcors of the ordinary type. _

When utilizing a power actuating mecha-
nism, substantially as described, the fireman
places his foot on the treadle, 42, and there-
by depresses the outer end of the lever, 41,
which, through the lever, 39, and rock shaft,
37, and its arms, transmits the applied pres-
sure to the stem, 35, of the operating valve,
33, and unseats said valve. Operating fluid
is thereby admitted to the cylinder, 25, be-
low its piston, 28, through the ports, 44, pas-
sage, 43, ports, 45, peripheral channel, 46,
and port, 47, the pressur¢ of the fluid rais-
ing the piston to the limit of its upward
traverse, in which, through the gearing
and door sections, it moves the door sections
away from one another the limit of their
traverse, and fully opens or uncovers the
firing throat channel, 7. Said channel re-
-maing open only so long as the pressure of
the fireman’s foot 15 maintained on the
treadle, and, upon the release of this pres-
sure, the operating valve is immediately
seated by the pressure in its chamber, 34
The upper end port, 50, of the preliminary
exltaust passage, 49, has previously been un-
covered by the piston passing above it, and

- the lower end of said passage has, by the

b5,

. pistop is forced down by the spring,
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seating of the operating valve, been Lrought
into communication with the channel, 46,
and final exhaust port, 48.. The port 47, is

“also’ open to the channel, 46, and final ex-

haust port, 48. The operating fluid is there-
fore exhausted from the cylinder, and the

<
39,

bringing the -door sections to their normal
closed position in.its downward movement.
The. preliminary exhaust being open before
the piston commences its downward stroke,
the larger portion of the cperating fluid be-

iow the piston will be immediately released,

thereby allowing the door sections to be
quickly started in their closing movement,.
and as the port, 50, is closed by the piston
in passing 1it, the remainder of the down-
ward stroke of the piston and the resultant
movement of the door sections will be-made
more slowly, owing to the comparatively re-
stricted discharge opening through the port,
47, as regulated by the valve, 51. . The pis-
ton will be thus, in a substantial degree,
cushioned, so that while the door sections
start to close quickly, they will come to-
gether casily and without shock.

"The consiruction of the appliance is such .

as to involve comparatively few working
parts, and these are of such character that
they can be substantially made and are pro-
tected from lability to breakage and from
damage by the access of dirt,” The operation
of the door sections, either by the power of
the firemap or by fluid pressure, 1s quiek,
simple, and easy, and the automatic elosure
of the door sections when’thé fluid pres-
gure mechanism is used, effects the substan-
tial advantage of compélling single shovel
firing, the advantage of which practice, in
cconomizing fuel, perfecting .combustion,
and reducing firebox and flué repairs, has
been universally recognized in railroad serv-
ice. The benefit of the supply of hot air af-
forded by the hollow door sections is a fur-
ther .advantage attained in the application
of the improvement. ' - :

I claim as my invention and desire to
secure by Letters Patent: -~ . ' ‘

1. In a fire box door appliance, the com-’
binaticn of a supporting frame adapted for

-connection to a steam bodiler fire-box and

having an opening of dimensions and. con-
tour proper to surround a fire box door

-opening, vertically sliding upper and lower

hollow or.chambered door sections, the lower
section having a passage for the admission
of air to the chambered door sections and
the upper section having an opening for the
discharge of air into the furnace, said door
sections being fitted to traverse on the doer
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frame in directicn to cover and uncover the -

opening therein, and means for simultane-
ously moving said deor sections in opposite
directions. ]

2. In a fire box door appliance, the comnbi-

natton of a supporting frame adapted for -

connection to a steam boiler fire box, an open
ended throat or channel projecting from.
said frame and adapted to surround a fire
bex door opening, vertically sliding upper
and lower ‘normally abutting hollow door
sections fitted to traverse on said frame in
direction to cover and uncover the outer end
of said throat or channel, the lower section
having s passage for the admission of air
to the hollow door sections and the ppper
secticn having an opening for the discharge
of air into the firrnace, and means for snnul-
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taneously moving said door sections in oppo-
site directions. _
3. In a fire box door appliance; the com-

" bination of a supporting frame adapted for
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connection to a steam boiler fire-box, an
open ended throat or channel projecting
from said frame and adapted to surround
a fire box door opening, a shoveling plate
projecting from the frame above the bottom
of the threat or channel and extending be-
yond the inmer end thereof, vertically slid-
ing upper and lower normally abutting hol-
low door sections fitted {o traverse on the
frame in direction to cover and uncover the
outer end of the throat or channel, the lower
section having a passage for the admission
of air to the hollow door sections and the
upper section having an opening for the dis-
charge of air into the furnace, and means
for simultaneously moving said door sec-*
tions in opposite directions.

4. In a fire box door appliance, the combi-
nation of a supporting frame adapted  for
connection to a steam boiler fire-box, an
open ended throat or channel projecting
from said frame and adapted to surround
a fire box" door opening, lugs projecting

from the frame above and below the throat

or channel and provided with longitudinal
slots for the reception of studs to secure the
frame to the fire box, vertically. sliding up-
per and lower normally abutting hollow
door sections fitted tq traverse on the frame
in direction to cover and uncover the outer
end of the throat or channel, the lower sec-
tion having a passage for the admission of
air to the hollow door sections and the up-
per section having an opening for the dis-
charge of air into the. furnace, and means
for simultaneously moving said door sec-
tions in opposite directions.

5. In a firebex door appliance, the combi-
nation of a supporting frame adapted for
connection to a steam boiler fire-box, and
having an opening of dimensions and con-
tour proper to surrvund a firebox docr.open-
ing, two hellow or chambered door seetions,
each having passages for the admission and
discharge of air, said door sections. being
fitted to traverse an the door frame in direc-
ticn to cover and uncover the opening
therein, two levers, each pivoted to the door
frame on cne side of a door section and hav-
ing a curved slot adjoining its free end,
pins fixed to the door sections and engaging
the slets of the Tevers, intermeshing gears
fixed on the levers concertrically with their
pivots and means for operatipg one of the
sald gears.

6. In a firebex door appliance, the combi-
natien of a supporting frame adapted for
connection to & steam boiler fire-box, an
cpen. endgd, thrcat or channel projecting
frem said frame and adapted to surround a
firebex dobr opening, two hormally abutting

1,086,005

i door sections fitted to traverse on said frame
in direction to cover and uncover the outer
end of said throat or channel, two levers,

¢f a door section and having a curved slot
adjoining its free end, pins fixed to the door
sections and engaging the slots of the levers,
intermeshing gears fixed to the levers con-
centrically with their pivots, and means for
operating one of said gears.

7. In a fire box door appliance, the combi-
naticn of a supporting frame adapted for
connection to a steam boiler fire-box and
having an opening of dimensions and con-
tour proper to surround a fire box door
“opening, vertically sliding upper and lower
normally abutting hollow door sections fit-
ted to traverse on said frame in direction to
cover and uncover the opening therein, the
lower section having a passage for the ad-
mission of air to the hollow door sections
and the upper section having an open-
ing for the discharge of air into the furnace,
mechanism for simultaneously moving said
door sections in opposite directions, and a
fluid pressure device connected with and ac-
.tuating said mechanism. '

8. In a fire box door appliance, the com-
bination of a supporting frame adapted. for
cennection to a steam boiler fire-box, and
having an opening of dimensions and con-
tour proper to surround. a fire box door
opening, vertically sliding upper and lower
hollow or chambered door sections, ' the
lower section having a passage for the ad-
mission of air to the chambered door sec-
tions and the upper section having an open-
ing for the discharge of air into the furnace,

¢ald door sections being fitted to traverse on.

the door frame in direction to cover and un-
cover the opening therein, mechanism for
simultaneously moving said door sections in
opposite directions, and a fluid pressure de-
vice connected with and actuating said
mechanism.

S. In a fire box door appliance, the com-
bination of a supporting frame for connec-
tion to a steam boiler fire-box, an open
ended throat or channel projecting from
gatd frame and adapted to surround a fire
box deor opening, vertically sliding upper and
lower normally abutting hollow dvor sections
fitted to traverse on said frame in direction
to cover and uncover the outer end of said
throat or channel, the Tower section having
a passage for the admissicn of air to the hol-

_low door sections and the upper section hav-
ing an .opening for the discharge of air into
the furnace, mechgnism for simultanecusly
moving satd door sections-in opposite direc-
tions,-and a fluid pressure device connected

_with and actuating said mechanism.

-10. In a fire box door appliance, the com-
bination of a supporting frame adapted for

each pivoted to the door frame on one side-

connection to a steam boiler fire-box, and °
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having an opening of dimensions and con-

tour proper to surround a firebox door open- .

ing, movable upper and lower normally
abutting hollow door sections fitted to trav-
erse on said frame in directien to cover and
uncover the opening therein, the lower sec-

tion having a passage for the admission of

air to the hollow door sections and the upper
section having an opening for the discharge
of ‘air into the furnate, two levers, each

pivoted to the door frame on one side of a;
door section and having a curved slot adjoin-

ing its free end, pins fixed to the door sec-
tions and engaging the slots of the levers,
intermeshing gears fixed on the levers con-
centrically with their pivots, a fluid pres-
sure cylinder; and a piston working in said
cylinder and carrying. a rack engaging the
teeth of one of the lever gears.

11. In a fire box door appliance, the com-
bination of a supporting frame adapted for.

connection to a steam boiler fire box and
having an opening of dimensions and con-
tour . proper to surround a fire box door

epening, vertically sliding upper and lower.

normally abutting hollow door sections fit-
ted to traverse on said frame in direction to
cover and uncover the opening therein, the
lower section having a passage for the ad-
mission of air to the hollow door section and
the upper-section having an opening for the

discharge of air into the furnace, mecha-
‘misim for struultaneously moving said door

sections n opposite directions, a fiuid pres-
sure cylinder, a piston working therein and
actuating the door section moving mecha-
nism, an operating valve controlling the sup-
ply and exhaust of fluid to and from said

piston, and a spring bearing on said piston -

and acting to effect its traverse in direction

opposite to that effected by the action of -

fluid pressure. )
12. In a fire box door appliance; the com-

‘bination of a supporting frame adapted for

connection to a steam boiler fire-box and

~having an opening of dimensions and con-

50
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tour proper to surround a fire box door
opening, vertically sliding upper and Tower

nermally abutting hollow door sections fit-
ted to-traverse on said frame in direction to.

cover and uncover the opening therein, and
the lower section having a passage for the
admission of air to the hollow door sections
and the upper section having an opening
for the discharge of air into the furnace,
mechanism for simultaneously moving said
door sections, in opposite directions, a fluid
pressure cylinder, a piston working. therein
and actuating the door sectiori meving mech-
anism, an operating valve which, when un-
seated, admits fluid pressure to the piston,

- and, when seated, exhausts fluid pressure

65

therefrom, and which is continuously sub-
ject to fluid-'supply pressure, a lever sys-
tem for unseating the operating valve, and

by fluid pressure to exhaust

lower normally ‘abutting hollow

S

a.spring bearing on the piston and wacting
to effect its traverse in direction opposite to
that efiected by the action of fluid pressure..
~“13. In a fire box door appliance, the com-
bination of a supporting frame adapted for
cennection to a steam boiler fire box and

having an opening of -dimensions and con-

tour proper to surroind a fire box door

‘opening, vertically sliding upper and lower

normally abutting hollow door sedtions
fitted to traverse on said frame in direction.
to cover and yncover the opening therein,
and the lower section having a passage for

the admission of air to the hollow door sec- -

tions and the upper section having an open-
ing for the discharge of air into the furnace,

-mechanisin. for simultaneously moving said.

door sections in opposite. directions, a fluid
pressure cylinder, a piston working therein

-and actuating the door section moving mech-

anism, an operating valve which, when -un-
seated, admits ﬂ'ﬁi§ pressure to the piston,:
and, when seated, exhausts fluid pressure
therefrom, and which is continuously sub-
ject to fluid supply pressure, a lever system,
one member of which contacts with the op-
erating" valve, means, as a treadle, for un-
seating the operating valve through the
lever system, and a spring bearing on the
piston and acting, when the operating valve
1s unseated, to effect the.traverse of the
piston in direction opposite to that effected
by the action of fluid pressure. .

14. Tn a fire box door appliance, the com-

‘bination of a supporting frame adapted for

connection’ to a steam boiler fire-box and
having an opening of dimensions and con-
tour proper. to surreund a fire box door
opening, vertically sliding upper and lower
normally abutting hollow door sections
fitted to traverse on siid frame in direction
to cover and uricover the opening therein,
and the lower section having a passage for
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the admission of air to the hellow door seci

tions and the upper section having an operi::

ing for the discharge of air into the furnic
mechanism - for simultaneously moving said -

nace, .

110

déor sections in opposite. directions, a fluid -

pressure cylinder having a direct supply and
éxhaust port, a piston wérking therein and-

Cactuating the door section. moving mech-

anism, a preliminary- exhaust port leading
into the ‘cylinder adjacent to the limit of.
traverse of the piston, a final exhaust port,
an operating valve controlling all of “said
ports and continuously subjected to fluid
supply pressure, and meéans for unseating
the operating valve.to admit fluid pressure
to the piston and permitting it to be reseated
fluid pressure
from the piston. ’ C

- '15. In a fire box door appliance, the com-

bination of vertically ‘sliding upper and
ow_door sec-
tions, and the loser section having a pas-
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sage for the admission of air to the hollow
door sections and
an opening for the d irge of air into the
furnace, mechanism for simultaneously mov-
ing said door sections in opposite direc-
tions, u {hind pressure cylinder, s piston
working therein and actuating the door sec-
tion moving mechanism; an automatically
seating operating valve controlling the sup-
ply and exhaust of flnid to and from the
piston, and means for uuseating said oper-
ating valve.

16, Tn a fire hox door appliance, the com-

“bination of vertically sliding upper and

lower normally abutting hollow. door sec-
tions, and the lower section having a pas-
sage for the admission of air to the hollow
door sections and the upper section having
an opening for the discharge of air into the
furnace, mechanism for simultaneously mov-
ing said door sections in opposite directions,
a fluid pressure cylinder, a piston working
therein and actuating the door section mov-
ing mechanism, an automatically seating
operatirig valve controlling the supply and
exhaust of fluid to and from the piston, an
adjustable regulating valve interposed be-
tween the operating valve and the piston,
and means for unseating the operating
ralve. -

17. In a fire box door appliance, the com-
bination of vertically sliding upper and
Tower normally abutting bollow door sec-
tions, and the lewer section having a pas-
sage for the admission of air to the hollow
door sections and the upper section having
an opening for the discharge of air into the
furnace, mechanism for simultaneously mov-
ing said door sections in opposite directions,
a fluid pressure cylinder, a piston working
therein and actuating the door section mov-
ing mechanism, an automatically seating op-
crating valve controliing, when unseated,
the supply of fluid to the piston for effecting
its movement in opening the door sections,
and controlling, when seated, the free ex-
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haust.of fluid from the piston ¢ the begin-
ning of its movement coincident with the
closure of the door sections, and a compara-
tively restricted exhaust of fluid during the 50
repnainder of its movement in the same di-
rection, and means for unseating said oper-
ating valve,

18. In s firebox door appliance, the com-
bination of vertically movable upper and 55
lower normally abutting hollow door sce-
tions, the lower section havirg a passage for
the admission of air to the hollow door sec-
tions and the upper section having an open-
ing for the discharge of air-into the furnace, 60

mechanism for simultaneously moving said

door sections in opposite directions, a fluid
pressure cylinder, a piston working therein
and  attyating -the door section moving
mechanism, a nead closing one end of the 65
cylinder, and provided with an operating .
alve chamber and a cylindrical bore for
an operating valve stem, a fluid supply pipe
leading into the valve chamber, a main sup-
ply and exhaust port leading from the cy- 70
lindrical bore into the end of the cylinder,
a preliminary exhaust port leading from
said bore into the cylinder in a plane ad-
jacent to the limit of outward traverse of
the piston, a final exhaust port leading from 75
said bore to the atmosphere, an operating-
valve adapted to seat in the valve chamber
at the inner end of said bore, a stem fixed to
said valve and fitting i1 and passing thréugh
said bore, and having & peripheral groove or go
channel adapted to register with the ports
aforesaid, a longitudinal passage in said
stem having radial ports at its ends leading
to the periphery of the stem adjacent to the
valve and to the radial groove or chanunel, 85
respectively, and means for unseating the
operating valve.

ALBERT G. ELVIN,

Witnesses:
B. A. Kzrenz,
F. W, MARTI‘N.




