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ROBERT WHELAN, OF CHICAGO, ILLINOIS, ASSIGNOR OF ONE-HALF TO

ROBERT A. WHELAN,
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SPECIPICATION f0 mlng palt of Letters Patent No. 375,905, dated. Janua'ry‘ 3,1€88.

_Ap_nllcfitmn filed May 3 _158""

Seual No. 236,981, (No model.)

- To all whom it may conceri:

Be it known that I, ROBERT WHELAXN, of
Chicago, in the cauntv of Cook and State of

- Illinois, have invented certain new and useful

iC

II_S |

. 20

- 3C

33

- same; C, the grate proper;
{ront, and B the bridge-wall, said parts being

40
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Improvements in Steam -Boiler Furnaces, of
which the following is a specification. |

My invention relates to gas-consuming fur-
naces,and is designed asanimprovement upon
that for which Lette:s]?dtent No. 341, 196 were
issued to me May 4, 1836.

The invention 18 deswned paltlcular‘y to be

applied to furnaces whlch haveshaking-grates;
but I wish it understood that I do not limit
myseif toa furnace having such a grate, as it
is apparent that various features of the inven-

tion can be applied whether the grate beasta

tionary or shaking one.

Briefly stated, the invention consists in a
novel means of feeding air and steam to the
furnace, whereby the gases are consumed and
the draft increased. -

In the accompanying drawings, I‘wme 118

~aperspectiveview of a portion of myimproved

farnace with parts broken away to show the
interior. Fig. 2 is a front end view,with the
orate and furnace-front removed. Fw* 3 isa
perspective view of a portion of the grate.
Fig. 4 is a longitudinal central sectional view
through the gmte and bridge-wall. Fig. 5 1s
a vertical transverse sectlaml view of one of
the grate - bars; and Figs. 6, 7, and 8, views
Jllustratmcr certfxm details, hEI emal‘ter re-
ferred to. |
In the drawings, A indicates a boiler; ; B the

masonry or wall of the furnace supporting the
D, the furnace-

arran O*ed in substantially the same manner as
in my former patent hereinbefore referred to.
‘Within the bridge-wall I place a metallic L-

shaped box or ehamber K, (shown in Figs. 1

and 4,) said box bemg plOVlded on its frons
face with elongated openings ¢ in the upright
portion, and with cylindrical holes or open-
ings b in the front face of the hmmontal por-

tion.
As shown in Flgs 1 and 4, ‘the opemn-:rs a

are continued outward through the bridge-

wall, so0 as to deliver the air or steam outwal d

50 towald the front of the furnace du ectly over |

and upon the mass of fuel upon the grale, whlle
‘the circular openings b are ‘1(1.«;11)126(1 to receive

These grate-bars are of the form shown in
Figs. 1, 3,4, and 5, and it will be noticed that
they ale hollow from end to end, so as to form
a channel or passage for the Stedm or air to
the chamber in the bridge-wall. |

The grate-bars G are each provided with a
series of transverseribs, d,and are further pro-
vided with a zigzag orirregularedge, asshown
in Figs. 1and 3.
G are .provided with a strip, w, “hich is cast

of the ribs d, theleby serving to strengthen
the bars.

one-of their sides made in this form, so as to
prevent the escape of material along the outer
edge of the grate. The central passage or
chaimber, ¢, extending throughout the length
of the grate-bars, is provided with lateral pas-
sages or openings' f, as shown 1n Higs. 4 and
5, which openings extend upwardly to about
on line with the base of the ribs d, and are
adapted to discharge heated air or steam di-
rectly and among the burning fuel.
At the front end the arate-bars are formed

or enlargement, 2. (Shown In Kigs. 1, 3, 4,
and 8.) Upon reference to Iigs. 1, 3 4, andS
it will be noticed that this bulb or enlarge-

pipe, 4, which latter is in turn conneeted with
a larger pipe, 4, which extends across the fur-
nace-front beneath the dead-plate. Inthe bulb
or enlargement % are formed openings or per-
forations t, which, when steam 1s discharged

bulb and be dlscharned w1t]1 {he steam mto
the grate-bar.

_ﬂom a pipe, k, (shown in IFigs. 1. aud 4,)said
pipe proj ecbmg through the fumace front and
conveying steam or air from any suitable

| source to the pipe 7, as showun.
pipe & will be provided with suitable valves,

as in my former patent; but as they form no
part. of my invention they are nobt shown

herein.

the cylindrical ends ¢ of the grate-bars G.

Theadjacent edges of the bars
integral with the bars, and cOnnectS the ends

Of course the gl_’tte -bars ’Ldj‘lC&l]t'
to the side walls of the furnace have only -

with a cylindrical neck, g, and also with a bulb

ment is perforated to receive 1n 1ts end asmall

through the nozzle ¢, permit air to enter said

Steam or heated air is supplied to pipe j‘

Of course the .
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: bridge-wall.

Each of the grale-bars is provided with a

depending lug, !, and one half of the grate-
bars have their lugs connected by a bar, m,
and the other half have their lugs connected

- by a similar bar, so that each half of the grate

may be shaken as desired.

H indicates the dead-plate,which is secured
In position in any suitable manner, said plate
being provided on its under side with semi-
circular collars n, which encircle the tubular
neck g of the grate-bars and form bearings or
supports for said bars. Near the middle of
the dead-plate there are two of these collars
or bearings n, in which is journaled a shaker-
rod, I, as shown in Fig. 3, the inner end of
said rod being connected to one end of bar or
rod m, while 1ts other end projects outward
through the furnace-front and is adapted to
receive a shaker or wrench, ‘as shown in Figs.
1 and 3. From this construction of the grate

1t will be seen that either half of the grate
“may be shaken independently of the other

fecting the conveying of steam or air to the
The middle grate - bar will, by
preference, be made stationary; but this is not
cssential. ‘I'he number of bars in the grate

may be varied as desired, and the number of-
grate-bars to be operated by each shaker-rod

I isalso a matter capable of variation.
The dead-plate H is provided with a series
of slots or perforations, o, immediately in

front of the furnace-doors, as shown in Fig. 1,

and to each side of the door are similar perfo-
rations, upon and over which the lining
shown 1n IFig. 6 sets. The liner may be made
of iron, fire-clay, or hollow tiling,and is formed
with a longitudinal chamber or passage, p,and
with a serieg of lateral openings, ¢. Whenin

position, the passage or chamber p resis di-

rectly over one of the openings in the dead-

plate, and consequently the air from beneath

the grate may pass upward, through the dead-
plate and through the liner and be discharged

through the lateral openings ¢ at the front

cdge of the grate proper. B
Upon reference to Fig. 7, it will be seen that
the curved orarched liner islikewise provided

with a series of lateral openings, ¢, through

which air is discharged the same as from the
upright side liners. |
Projecting through the side walls of the fur-
nace, as shown in Figs. 1 and'2, are small
jets or nozzles, 7, which are adapted to dis-

charge heated air upon the burning fuel, and

projecting through the front of the furnace are
three (moreorless) similar jets. (Notshown.)
If 16 be desired to discharge steam through
these jets or nozzles, they will be connected
with the pipe j; but if it be desired to dis-
charge heated air upon the burning fuel they
will get the air either from the space between
the briclk-work, on which the boiler is set, or
by means of ports opening into the ash-pit be-
low the grate. |
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pipes, J,which, as shown in Figs. 1, 2, and 4,
are bent toward the front of the furnace at

their lower ends and open into the ash-pit, the

upper ends of said pipes being also left open
and project up to the top of the bridge-wall.
Upon reference to Figs. 1 and 2,1t will be

seen that the pipes J closest to each side wall
of the furnace are extended upward through
the masonry and provided with Iaberal

branches J’, which are adapted to discharge
‘heated air horizontally across the top of the

bridge-wall. If desired, all the pipes may be
connected either with a steam or air supply;
or, as 1s preferred, part of them will be con-
nected with a steam-supply pipe, and the re-

‘malnder will be adapted to discharge heated

alr.
From the above description it will be scen

that the drumming noise ordinarily present

in smoke and gas consuming furnaces, due to

‘the introduetion of cold air or steam into the

furnace, is by my construction entirely obvi-
ated, the principal reason being that the air
that 15 discharged among the products of com-
bustion 18 taken {from the interior of the fur-
nace, and is consequently warm. |

It is obvious that variousfeatures of my in-
vention may, with very slight change in their
form or arrangement, be adapted for usein lo-
comotives.

Having thus described my invention, what I
claim 1s— | | '

1. The combination, with a fire pot or cham-
ber, of a bridge-wall at the rear end thereof,
upright pipesdJ,provided with lateral branches
J’, adapted to discharge heated air across the
top of the bridge-wall, said pipes J opening
at their lower ends into the ash-pit, all sub-
stantially as shown.

2. In a furnace, the combination, with a
bridge-wall, of box or chamber F, located
therein and provided with discharge-openings
¢ 1n 1t8 front face, a series of rocking hollow
grate-bars. journaled at their rear ends in the
box or chamber I, and a steam-supply pipe
adapted to supply steam to said bars
forward ends. | |

3. In a furnace, thecombination,with front
D, dead-plate H, and a bridge-wall, of a hollow
box, ¥, mounted within the bridge-wall and
provided with discharge-openings ¢ in its front
wall, a serie sof rocking hollow grate-bars, G,
provided at opposite ends with cylindriecal

journals, and a steam-supply pipe, 7, adapted
and arranged, substantially as shown, to dis-

charge steam into the hocllow bars G, as and
tor the purpose set forth.

4, In a furnace, a grate composed of a series
of bars, G, made zigzag on their adjacent
edges and provided on their upper faces with
ribs d, and a strip, », forming the zigzag edge
of each bar and connecting the ribs d thereof.
- 5. In a boiler-furnace, a grate comprisinga
series of bars, (x, each ribbed on its upper face
and made solid on itslower face, and having a

In the bridge-wall are a series of upright | longitudinal passage, ¢, andlateral openings f,
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com mummtmﬂ' with passage e, Sle%tautlally
as shown wheleby the bars are ad‘lpted to re-
“eeive and discharge steam or air, or both, Into
~and among the fuel thereon at the base of the

¢ ribs.

6. In combination w Ith the bridge- Wall and

- thehollowchamber F therein, thehollow orate-
“bars G, provided with a bulb or enlargement,
h,and a steam-supply pipe, j, provided with a
ro nozzle, ¢, projecting into the bulb or enlarge-
ment k substantially as and for the pulpose

set forth.

7. In combination with the bridge-wall, the
hollow box F, dead -plate H, and Ste%m sup

' 15 ply pipey, havinga nozzle, th_e hollow grate-
 bar G, provided with bulb or enlargement £,

and openings{, formed in said bulb or enla,tge

ment, substautmlb as shown, and for the pur-

pose seb forth.

8. In combination with the bridge-wall of
~ a furnace and a box or chamber, If, therem a
dead-plate secured rigidly in posmon at the
front of the furnace, the hollow grate-bars G,
provided with eylindrieal ]oumals ¢ and g,the
former inserted into the hollow box F, and

semicircular collars », encircling the journals

g, and bolted or othermse seeured £0 the un-
der side of the dead-plate.
9. Ina boiler-furnace,the eombmatmn with

30 a bridge-wall having a hollow chamber T,

y

J :

therein, of a series of hollow grate-bars jour-
naled at one end in said hollow box or cham-
ber,and carried at their other ends by the dead-

'plate and adapted to be rocked or tipped, and

a stationary steam-supply pipe connected with 35

‘andadapted todischargesteam into theinterior

of the hollow bars, substantially as shown.
10. In a furnace, the combination, with the
dead-plate and the rocking grate- bars pro-
vided with a depending lug, [, of abar, m, con- 40
necting thelugs{ with one another and ashaker |
bar or md I, journaled upon the under face of
the dead- plmte connected at its inner end with
the bar m, and projecting at its front end

through the furnace-front, as and for the pm 45

| pose set forth.

11. In a farnace,a grate comprising a series
of bars, G, having on their upper faces aseries
of 11bq d, a 1011011311(111131 channel or passage,
e, extendmw throuﬂ'hout the length of the grate- 50
bars, and a series of lateral openings or pas-
sages, f, extending from the chamber or pas-

‘sage ¢ upward to the base of the ribs d.

Tn witness whereof I hereunto seb my hand
in the presence of two witnesses.

ROBERT WHELAN,

Witnesses:
ILDWARD DEL ICOURT,
P, J. SCHREINER. - _
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