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(No mndel )

To all whonv it may concermn;

Beit known that I, CHARLES A. GRAS, a resi-
dent of the city, county, and State of New
York, have invented certain new and use-

s ful Improvements in Furnace Apparatus, of
which the following is a full, clear, and exact
description. |

My invention relates to furnace apparatus,
and has for its object to produce an appara-

10 tus for facilitating the quick burning of the
fuel, which i1s specially applicable to a fur-
nace forming the subject-matter of a compan-
1on application filed by me on the 24th day of
February, 1396, Serial No. 580,411.

15 Jothisend myinvention consists in the con-
struction hereinafter set forth and claimed.

My invention will be understood by re-
ferring to the accompanying drawings, in

20  Figure 1 1s a longitudinal section through
afurnaceformingthe subject-matter of a com-
panion application and to which the present
invention 18 especially applicable, the same
being introduced to illustrate the construc-

25 tion of the said furnace. Fig. 2 is a front
elevation of a furnace apparatus embodying
my present invention as well. Fig. 3 1s an
enlarged detall view of a door of the furnace
and 1ts connected apparatus, part of the ap-

3o paratus being in section. Kig. 4 is a section
on line 4 4 of FFig. 3. Fig. 5is a plan view of
the parts shown in Fig. 3. Ifigs. 6 and 7 are
side and plan views, respectively, of a part
of the apparatus hereinafter referred to; and

35 Iigs. 8§ and 9 are similar views of another

part of the apparatus hereinafter referred to.-

Referring particularly to Fig. 1, A is the

side wall of the furnace; B, the top wall; C,
the front wall, and D the back wall or fire-

40 bridge. K i1s the boiler, which has a steam-
dome I, from which a steam-pipe J leads,
which pipe 1s controlled by a suitable valve

K, situated near to the steam-dome and hav-
ing an operating chain or cord ¢, (or other

45 sultable operating device,) which extends
over a sheave L and down in front of the fur-
nace. This steam-pipe extends into the fur-
nace and 1s provided with jet-forming means

0, which project an end jet or jets b’ down-

50 ward, preferably against a step d’ of the back
wall d, and with jet-forming means b* which
project an inclined jet or series of jets 0%,

| of the lugs N7,

which form a curtain over the grate G, and
with jet-forming means 0°, which project
side jets b

By this means the smoke and

55

heavier products of combustion are caused to

circulate over the coals and be burned, the

lighter products of combustion escaping
through the steam -curtain. My improve-
ment upon this structure 1s mainly directed
to devices for facilitating the prompt and ef-
ficient combustion of the fuel.

By referring to Fig. 2 it will be noted that
the furnace-doors N are composite and each
consists of a slotted section N', which is cov-
ered by a similarly-slotted section N*, which
is carried upon pins or balls n, so that when
the slots in the sections register with one
another air will be admitted to the furnace
through the door, and when the solid portions
n' of the section N”cover the slots in the sec-

60
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tion N’ air will be prevented from passing to

the furnace through the door. It will be ob-
vious that between these extreme positions

the amount of air entering through the doors.

will be proportional to the amount of slot left
uncovered, all of W]llCh will be readily under-
stood.

Referring now particularly to Fig. 3,where-
in the mechanism 1s shown in enlarged de-

o0

tail, it will be observed that the door N is

hung upon a shaft N°, with which it turns,
the shaft being provided with a bevel-pinion

N4, which meshes with another bevel-pinion

N3, carried upon a shaft N°® on the front wall
of the furnace. Carried also upon shaft N?
and freely moving thereon are sleeves N7 N&,
from which lugs or ears N project, which
lugs or ears are joined by a rod N¥. The
lower ear N is pivotally connected by a link
N1 with the sliding member N? of the fur-
nace-door. Mounted also upon the frontwall
of the furnace or some other place adjacent
to the furnace-door is a slide-moving device
O, (shown in the present instance as a cyl-
inder O',) within which a piston O° works,
whiceh piston has a rod O° which carries a
rack O*. The side of the cylinder is slotted

for the passage of the toothed segment O,

which meshes with the rack O* and is car-
ried upon the shaft O°. An arm O7 is like-

wise provided upon the shaft O° and.is con-
nected by a flexible connection O° with one
This lug N?-is preferably
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- the one carried upon the sleeve N&, which

10

20

25

30

35

40

45

50

55

sleeve has a downwardly-projecting lug N2,
(shown eclearly in Figs. 3 and 6,) which en-
gages with an upwa,ldly-pro,]eotmtr lug NI
on a sleeve N*, which is rigidly carried upon
the shaft N3 below the sleevo NS, The cyl-
inder O" is provided with a relief or escape
valve O and a regulable air-inlet valve O,
The shaft N® may be provided with an arm
N®, which may operate the valve N in the
pipe J to regulate the admission of steam to
the furnace, Suitable mechanism may in-
tervene between the arm- N and the valve
N1 such, for instance, as the arm N7, which
is connected with the arm N1 by the link
NIB
described is dupllcated upon the other door
of the furnace, the pipe J forking, as shown
clearly in Fig. 2, for the purpose of regulat-
ing the inlet of steam to the fuel nearest the
door operated.

Having described the door moohamsm I
will now plooeod to define clearly some of 1ts
uses, purposes, and its mode of operation.

It has been found essential in furnaces to
heighten combustion by giving the air access
to tho coal immediately after the furnace has
received a firing, tha,t 1s to say, as soon as a
few shovels of coal have been thrown on an
already-burning fire it has been found ad-
vantageous to porl:mt access of the air to the
coal £ insure 1ts prompt ignition. It has
likewise been found that the generality of
firemen are unreliable in this respect, so that
some mechanical substitute for human falli-
bility has been found desirable. This I ac-
complish by my mechanism for opening the
fire-door and closing the door and causing or

‘permitting the seomons of the fire- door to

close together slowly, so that for a few sec-
onds after the fire-door is closed air will still
be admitted and will be slowly shut off. To
that end the handle N2 turns the shaft N,
communicating motion through the medlum
of bevel-gears N N* to the shsft N3, thereby
swinging open the furnace-door, .:md the lug
N1, boarmn* against the lug N1 12 will cause
the sleovo N8 .:,Lnd its oonnooted sleeve \T‘ to
turn therewith. The furnace may now be
fed or fired with coal. When now it is de-
sired to close the door, the handle N% is given
a motion reverse to ltS former motion, whloh
will have the effect of closing the door to but
the sleeve NS, being freely revoluble on the
shaft N3, will no’s follow the motion of the

shaft N&, , because there is considerable room

for lost mo’rlon between the lu gs N¥and N2,

- Operating the lever N* to open the door had

60
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also the effect of shutting off the steam from

the furnace by operating the valve N and
the movement of the door likewise oﬁeotod
the raising of the piston O? by the chain O8
and sen'mont 0%, the air escaping through the
relief or escape valve O° as the plston rose.
The parts in Fig. 3 are shown in the position
which they have assumed ,]ust as the furnace-

door is, closed the slots in the sootlon N""' of |

4.

The mechanism which has just been

| the furnace-door roﬂ'lsterlnfr with the slots of

the section N’ of the furnace- door, so that .
there is an inrush of air through the grating
so far; but at this moment air beginning to
enter the cylinder O through the inlet-valve
O and the piston being supported it will
begin to descend slowly, 1ts rate of descent
dopendmﬂ' upon the adjustment of the ad-

justable inlet-valve O and asthe piston de-

scends its swings the soﬂ'ment O% and its shaft
0° thereby pullmﬂ' upon the flexible con-
neotlon O® and swinging the sleeves N? N7 to
slide the door-section- N2 across the face of

the door-section N,
continue as the piston descends, thereby

which movement will

7° .
75_!] |

So .

orad u.:i,lly covering the slots in the section N, -f-'fj}:_'_'{ ]
so that air will be gradually shut oat of Lhe* '

furnace.

| :35;
It will be obvious that this apparatus. is

capable of modification without dopaltmg _

from my invention.

What I claim, and desire to secure by Let-_"
90

ters Patent, is—

1. Ina flll nace dppamtus the oombmatlon K
of a slotted furnace-door combined with door-- R
operating meaus, a slotted slide carried upon

the furnace- door a piston provided with a
the rsok and a connection between the arcj_-

rack, a pivoted toothed arc codperating with

and the slottod slide.

2. Ina furnace apparatus, the combination
of a slotted furnace-door combined with door-

operating means, a slotted slide carried upon

the furnace- door a piston prowdod with a

100

rack, a pivoted toothed arc cobperating with
the laok and a flexible connection interven-.

ing between the arc and the slotted slide, sub—‘ S
- 10§

Stdlltld;]lv as described.

3. A swinging slotted furnace- door a Ver-'-]' L
tical shaft connected thereto, a horlzontal_,"-'___.'_:'.
shaft geared to the vertical shd,ft the said
two shdfts com pI‘lSII]ﬂ" the furnace- d001 -open- -

ing mechanism, a piston provided with a

1 IO

toothed rack, a pwo’ted toothed arc meahmg_ﬁ_;_- T

with the mok a slotted slide carried. upon
the furnace- door and a connection between
the slide and the arc comprising in its strue-
ture a lost-motion device such as the sleeves
N® N and their lugs, substantlally as de-

seribed.

4. A horizontally-swinging vertloally-slot;_ Sl

mechanism therefor, a steam- -supply over the

furnace-door havmﬂ* a valve therein, the said

ted furnace-door oombmed with operating

120

valve being rlﬂ'ldly connected to the said for-

nace- door-opol ating mechanism,a piston car-

rying a rack, a toothed arc moshmﬂ' with the S

said rack, a slotted slide carried upon the

125

furnace- door and a connection between the

arc and the slide whereby the slotted slide
will be slowly moved to close the slots in the

furnace-door when the door has been closed

Witnesses:
GEo. E. MORSE,
MAURICE BLOOK

CHARLES A. GRAS.
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