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UNITED STATES

PATENT OFFICE.

IIENRY II. THOELE AND CHARLES W. . MOELLER, OF FLORENCE, ALABAMA.

OPERATING FURNACE-DOORS.

SPECIFICATION forming part of Letters Patent No. 643,697, dated ¥ebruary 20, 1900.

Application filed March 11,1899, Serial No, 708,640,

(No model.)

To all whom tt may concern:

Be it known that we, HENRY H. THOELE
and CHARLES W. H. MOELLER citizens of the
United States, residing at Florence in the

5 county of Lauderdale and State of A]&bama

have invented certain new and useful Im- |

provementsin Operating Furnace-Doors; and
we doherebydeclarethe following to be a full,
clear, and exact description of the invention,
10 such as will enable others skilled in the art

to which 1t appertains to make and use the
same.

Our invention has reference to improve- |

mentsindevices foropening and closing doors
15 for steam-boilers and furnaces; and it con-
sists of certain novel features of construction,
which will be hereinafter fully described in
thespecification and pointed outin theclaims.

Theobject of the presentinventionisto pro-

20 duce anefficientand practicaldeviceforopen-
ing and closing furnace-doors without using
thehandsof theoperator. Manydevices have
been invented for accomplishing these re-
sults, but they have been too cumbersome and

25 took up too muchroom on the frontof a steam-
boiler to admit of their adoption.

The present improved device is SO con-
structed and arranged that it is entirely out
of sight, being concealed by the floor of a lo-

30 comotive or hearth of a furnace and operated
by the foot of a stoker by means of a prcjec-
tion extending through an opening in the
floor. An or dmary knob or projection ex-
tending through the floor is liable to be de-

35 pr essed at any moment by the engineer or fire-
man when moving in the limited space of a
locomotive-cab, thus opening and closing the
furnace-door when not necessary to-feed coal
tothe furnace.

4¢ Invention of this kind would be destroyed.
Our device is so constructed that any amount
of walking over or upon the projection ex-
tending above the floor will not operate the
furnace-door except at the will of the stoker

45 or fireman.

Ourinvention further consists in providing
means for holding the door of & locomotive
open at certain times when the fireman may
be absent—for instance, during an accident,

5o when the engine is stopped, or when the fires
are banked for the night.

Ourinvention further consists in providing |

Bythismeanstheutilityof an

| means for operating a furnace-door through

the medium of its pintle extending through
the hinges and into a steam or air chamber
located under the floor of an engine and op-
erated by an arm within said chamber.

Our invention further consists in providing

a block within a steam-chamber and having

steam-ports entering the sides thereotf and
communicating with an opening in said block
for the reception of a slide-valve also having
ports to codperate with the ports in the steam-
block aforesaid.

Our invention further consists in having a
valve-rod extending into a steam-chamber
and secured to a slide-valve, the opposite end
of the rod being provided with a guide and
a spunﬂ'-actuatmg device.

Ourinvention further consists in provldmﬂ*
a rock-shaft under the floor of an engine and
making connection with a valve-rod by means
of a toe at one end, the opposite end being
bent at right angles and extending through
the floor of an engine and having secured
thereon a pivoted lever.

Our invention further consists in providing
anindependentdeviceforoperating thesteam
or air supply cock through the medium of a

connecting-bar, levers, and the pivoted lever

secured to the end of the rock-shaft aforesaid.

It is obvious to.those skilled in the art that
the old method of opening a furnace-door by
hand entails a considerable loss of caloric,
and which is a great loss to railroad compa-
nies and which 1s also very inconvenient to
the fireman on account of loss of time in open-
ing the furnace-door, as the fireman has to
deposit his shovel of coal on the floor, and,
holding it with one hand, employs the othel
hand to open the fumace door, and which
must remain open until the shovel of coal 1s
deposited within the furnace. With our im-
proved device the operator holds his shovel
of coal with both hands and presses the lever
with his foot, when the door instantly flies
open, and as soon as a shovelful of fuelisde-
posited into the furnace the fireman removes
his foot from thelever,when the doorinstantly
closes, thus saving about ten per cent. of the
fuel by our improved device, which prevents
the intensified heat from escaping from the
furnace.

We will further elucidate our invention
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through the medium of the drawings, in
which—
Figure 1 represents in perspective view our

improved device as it would appear when

In a practical position with a portion of the
floor and boiler orfurnace frontshown broken
away.
proved device with the furnace-door thrown

fully open. Fig. 3 also representsin planour
device with the door closed. Fig. 4 represents

a portion of a locomotive-boiler with our im-
proved device under the floor and operating

1ndirectly through gearing a furnace-door.

Fig. 5 is a plan view of the steam-chamber

with the cover removed, exhibiting the mech-
anism therein for operating a furnace-door.

Fig. 6 1s a similar view to IFig. 5 with the
steam-arm and slide-valve in a changed posi-
tion. Iig. 7 1is a side elevation of the device.
IFig. 8 is a central sectional view of the device
with gearing secured thereto. Tig. 9isa de-
tall of the block removed from the steam-
chamber. Iig. 10 represents in side eleva-
tion the opposite sides of the slide-valve, one
view showing it in vertical section.

. Qurinvention consists of a steam-chamber

A, which is provided with a cover A’, firmly
bolted in place through the medium of ears
a® and a’ respectively. Within said steam-
chamber are a steam-arm 21, block 17, and a
slide-valve 22. The steam-arm 21 is secured
to a vertical shaft B and extends upwardly
through a stuffing-box A*and forms the pintle
for the hinges b and & of a furnace-door K.
Secured to said shaft or pintle I3 is a project-
ing arm B’, which performs three funetions—
viz., opening the door through the mediam of
the right-angled lug P’, closing the door by
contacting the same, and raising the latch P
by means of its tail end p’, which is inclined
and at right angles to the latech proper. Se-
cured to and extending from the cover A’ of
steam-chamber A is a pipe C, which supplies
the motive power for operating the steam-
arm 21 through the medium of slide-valve 22
and block 17. (See Fig. 1 for all the above
description.) It is obvious that the motive
power for operating the arm 21 can be any of
the known gases or liguids—such as steam,
air, water, or other operating fluids—accord-
ing to the location and requirements of the
case.

Secured to slide-valve 22 is a valve-rod D,
which passes through a stuffing-box d’ and is
provided with a fixed plate G for holding a
spiral spring d firmly against a bracket &,
which is secured to floor H of an engine. A
toe-plece D' engages the aforesaid plate G
through the medium of a rock-shaft E, which
1s held in position under the floor by hangers
e. dald rock-shaft is bent at right angles at
E" and has secured thereon a lug ¢', and to
which is pivotally secured by a pin f’ a lever
I7; which is on a level with the top of the
floor II, but which is depressed through an
opening R in the floor H when operating the
rock-shaft E, respectively. Located under

Fig. 2 represents in plan view ourim-

¥

ing said arm 21.

643,697

floor H is a lever ¢3, which is pivoted under
Iug ¢’ by pin f' and operating a bar ¢ which
has connection with a crank ¢’ for operating
a valve ¢, secured to the steam or air supply

pipe C, respectively.

In reference to steam-chamber A, which is
made perfectly true on the inside and steam-
tight in reference to working arm 21, block
17, and slide-valve 22, hereinbefore men-
tioned, block 17 1s provided with two inte-
gral extensions 18, so as to limit the throw of
arm 21. The extreme ends- of said exten-
sions 18 are provided with spring-buffers 19,
which receive the impact of the arm 21 and
allow said arm 21 to contact slowly the ex-
treme ends of extensions 18 through the
medium of the steam or air pressure operat-
Bloek 17 is also provided
with steam-ports n and p and exhaust-ports
o and g and also an opening 20 for the re-
ception of aslide-vavle 22. Said valve is also
provided with steam-ports p’ and s and ex-
haust - ports o' and ¢'. Said valve is also
provided with a vertical steam-port » for dis-
tributing steam to the ports p' and s, previ-
ously referred to. Immediately over steam-
port 7 1s a steam or air supply pipe C, which
15 secured to the cover A’ through a fitting or
connection C° whose area is as great as the
travel of valve 22, so as to supply air or
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steam to said port » in its extreme positions.

Chamber A is secured under the floor of
an engine or furnace by suitable lugs A', or
1t can be upon the top of an engine-floor and
make indirect connection to the pintle I3 of a
furnace-door through suitable gearing. In
Fig. 4 1t will be observed that the radius of
the steam-chamber is greater than the dis-
tance from the front of the locomotive-boiler
I tothe vertical shaft B. Consequently said
steam or air chamber A would extend into
the front water-leg of said boiler I, as said
boiler extends in the same vertical line to its
accompanyingash-pant. Consequently gear-
ing is employed, as indicated, the shaft B
being held in a vertical position by bracket
16 for operating the door X through the
medium of gears 14 and 15, respectively.
(See IMigs. 4 and 8, in which Fig. 4 has a short
shaft B’ and its stuffing-box A? under the
steam or airchamber.) Inordinaryfurnaces
and steam-boilers the steam-chamber can be
employed, as indicated in Figs. 1, 2, and 3,
as the boiler proper terminates close to the
furnace-door. The supply-pipe C can be lo-
located under the steam-chamber if neces-
sary, as 1t is immaterial whether the supply-
pipe 1s under or above the steam-chamber,
which is only a matter of convenience in
mounting the same. The valve ¢ and the
devices for operating the same can be dis-
pensed with when air or steam is employed,
and the stcam-chamber can hold the steam
similar to a steam-chest on anordinary steam-
engine, the operation of the slide-valve regu-
lating the flow of steam or air on either side
of the arm 21 at the option of the operator.

100

105

110

115

120

125

130




IO

20

30

35

40

45

50

35

6o

643,697 " 3

When water is employed or steam of very
high pressure, it is well to employ valve ¢ and
the means for operating it, which 1s obvious
to engineers.

Ontheengine-floorisaturn-button L, which
is designed to push over the lever I by the
foot of the fireman and hold it down when
it is necessary to keep open the fire-door K,
as many instances occur when 1t 1s necessary
to have the door open, such as cooling off the
furnace when a long stop is made or when
banking the fire for the night or on account
of an accident. In such cases the turn-but-
ton serves a very umportant purpose.

When gearing isemployed toopen the door,
the operation of the arm 21 iIs reversed, un-
less an intermediate gear is employed, when
the operation is normal.

Operation of the device: When necessary
to charge a furnace, the engineer uses his foot
to push the lever ¥ from 1ts position over the
solid engine-floor to the position shown in
Figs. 1 and 2 over the opening R in the floor,
when he oats his shovel of coal, and as he
swings himself around from the tender he
faces the fire-door K and with his left foot
presses upon lever If, which immediately op-
erates the rock-shaft H, with its accompany-
ing toe-piece D’ impinging upon the plate G,
the latter actuating valve-rod D, which moves
valve 22 forward, thus allowing the steam or
air to pass from pipe C into the steam-port 7,
thence into the port s to the opening 20 in
block 17, and from thence through port # in
block 17, when the steam or air impinges
against the arm 21, moving it to the opposite
side of the steam-chamber A. Asarm 21 be-
oins to move the shaft or pintle BB, which is
rigidly secured to arm 21, moves also, and at
the first stage of its movement it swings
around arm B’, (which may be adjustably
secured to pintle B,) which engages the 1in-
cline p’ on latch P, thus tlltmg the latch on
its fulerum-pin p "and releasing said latch
from its catch Q, and as the operatmn 1S SO
qunickly performed the staple p° is provided
to prevent the latch rising too far (see Fig. 1)

for the raised position of the latch. By the |

time that the latch is fully released from 1its
catch Q the arm B’ contacts the right-angled
lug P’, secured to the door K, when the door
is immediately opened as the arm 21 afore-
said moves to the left. When the fireman
deposits his shovel of coal into the furnace
and as soon as his shovel is removed from
the furnace-door, his foot is removed from
the lever ¥, when the spring d on valve-rod
D shifts the valve 22 to its normal position,
thus allowing the confined steam in cham-
ber A to escape through the exhaust-ports o,
o', and a, respectively, and the valve being
shifted the door-closing ports p* and p close
the door in a similar manner to opening the
fire-door. This operation is repeated when-
ever coal is required in the furnace.
Aslightrecapitulation is necessary to eluci-
date an auxiliary feature of this invention.

When the engineer pushes the lever K to the
position shown in Figs. 1 and 2 immediately
over the opening in the floor R, said lever I
through its fulcrum-pin 7 also operates the
lever 03 under the engine-floor, whleh in tfurn
operates the bar ¢ and crank ¢, thus open-
ing the valve ¢ for supplying steam or air
tthUU‘h the supply-pipe C to the steam or air
chamber and as soon as the fire-door is closed
the ﬁremau with his foot returns lever F to
the position on the floor it at first occupied,

thus shutting off the valvec. Asthelever If
is resting upon the solid floor it cannot oper-
ate the rock-shaft E, as it would otherwise
do if it were maintained over the opening R
in the floor. The under side of lever F is
slightly rounded at f, so as to facilitate in
pushing it around when slightly depressed in
the opening R aforesald.

‘Having thus described our invention, that
which we desire to claim by Letters Patent of
the United States is—

1. In combination with a motor for opening
and closing the door of a locomotive, or fur-
nace, a spring-actuating valve-rod, a plate
on said rod, a toe-piece to engage smd plate,
& 1*ock-shaf1; connected to the toe-piece, and
a lever above the floor of a locomotive-cab,
pivotally connected with the rock-shaft, a,nd
with a lever connected to a bar adapted to
operate the steam or air supply valve for the
purpose as specified.

2. In combination with a motor for opening
and closing a furnace-door, a vertical shatt
passing thrmwh the hmﬂ'es of said door, a
lug on said veltlcal sha,ft adjacent to smd
door a latch on said door with an inclined
tmlplece for raising said lateh through the
medium of the aforesmd lug on the Vertlca,l
shaft referred to, of a nﬂ*ht angled lug on
sald door for opening said door by means of
the lug on said vertical shaft contacting the
same for the purpose as specified.

3. In combination with a motor for opening
and closing a furnace-door, a vertical shaft
extending from the motorand passingthrough
the hinges of said door, a right-angled lug on
said door, a lug on said Veltlcal shaft ad;la,-
cent to said d00r which extends under said
right-angled lug, but not contacting said lug
when said door is closed, a latch on said door
having an inclined tailpiece thereon for rais-
ing Sa,ld lateh through the medium of the
aforesmd lag on the wermcal shaft referred
to for the purpose as specified. -

4. In combination with a motor for opening
and closing the door of a locomotive or fur-
nace, a spring-actuating valve-rod,a toe-piece
to engage a plate on sald valve- rod through
the medmm of a rock-shaft, and a pwoted
lever above the floor of a 1ocom0twe cab, and
adapted to be operated through an opening
in said floor for the purpose as specified.

5. In combination with a motor for opening
and closing a locomotive-door, a spring-actu-
ating valve-rod, a toe-piece to engage a plate
on said valve-rod, through the medium of &
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rock-shaft under the floor of a locomotive
and a pivoted lever for operating said rock-
shaft and the means for holding said pivoted
lever in a depressed position when the foot
of the operator is removed.

6. In combination with a motor for opening
and closing a locomotive-door, a valve-rod
for operating a valve in said motor through
the medium of a rock-shaft, a pivoted lever
mounted on the end of said rock-shaft, and
the means for opening and closing-a steam
or air supply valve when operating said piv-
oted lever as specified.

7. In combination with a motor for opening
and closing a furnace-door, a vertical shaft
or pintle extending through the hinges of
sald door and terminating in an actuating-

arm within said motor, of a block within said !

motor for the reception of a slide-valve, and

ports for admitting the motive power, and
the means for resisting the impact of the ac-
tuating-arm, when contacting the extensions
of the Dlock, referred to, a valve-rod connect-
ing to said valve, a spring secared to said
rod by a plate, a bracket on the floor for re-
ceiving the thrust of said spring, a toe-piece
mounted on a rock-shaft, a pivoted lever for
operating said rock-shaft, and the means for
preventing the depression of said pivoted le-
ver for the purpose,substantially asspecified.

In testimony whereof we affix our signa-
tures in presence of two witnesses.

HENRY H. THOELE.
CHARLES W. H. MOELLER.

Witnesses:
- C. E. JORDAN,
VW. R. CHISHOLM.
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