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—

To all whom it may concerw:
Beit known thatl, JOEN A."ABRAMS, a 01131-

zoen of the United Smrecs residing at Akron |

in the county of Summit and State of Oth
have invented a certain new and useful Im-
provement in Gas-Burning Grate- Bars, of
which the following is a apeelﬂeatlon -
My invention has relation to lmprovementq
in grate-bars for that class of furnaces for
steam-boilers for power purposes in which
natural gas is primarily used, but in which

coal may be substituted when for any reason

the supply of gas may fail.

The object of my invention is to ploduce a
oas-burning furnace in which a perfect con-
sumption of the gas and great heating effect
may be secured by a Smta,ble admixture of
atmospheric air in the burning and which
may be rapidly converted into a coal-burn-
ing furnace when the gas-supply 18- ‘{nter-
rupted or fails, and t,hus the delay and loss
incident to the stoppage of the machinery

avolded.

To the accomplishment of the foregoing ob-
ject my invention consists inthe peculiar and
novel construction, arrangement, and combi-
nation of parts her elnaftm descr 1bed and then
specifically pointed out in the claims, refer-
ence being had to the accompanying draw-
ings, Whmh form a part of this speelﬁeatlon

In the accompanying- drawings, in which

similar reference-numerals 1ndlcate like parts
in the different figures, Figure 1 is a plan of
onie of my 1mploved agrate- bars, Fig. 2, aside

elevation of the same with the gas-mixing

tubes and gas-supply pipe; Fig. 3, a section
at the line x of Fig. 1, and Fig. 4 a section at
the line 2z of Iig. 3
Referring to the figures, 1 is the grate- bar,

having dependmw suie ﬂa,nﬂ'es 2, eaeh pro-
vided Wlth integral, central, a,nd end ridges
3 4 to afford the proper space between 1t and
the next bar. From the longitudinal central
lower face of this bar 1 depend a series of
mbegral tubes 5, terminating at their lower
ends in a plane pmdllel wath the top of the
bar.
incident with the-central lines of the tubes 5
and with their upper ends in a horizontal
plane parallel with the lower ends of said
mbe% and ‘a slight distance therefrom are

Below and with their central lines co- |

I the mixing-tubes 6, connected by integral

lateral webs and- having their lower ends

‘united by an integral bar 7, having its ends 8

extending outward in each direction for a
purpose to be stated. These tubesare of less
diameter than the tubes 5, and from the up-
per ends of the oute: ones extend horizontal
lips 9.

In the under h—Lee of eaeh end of the bar 1

1is a-recess 10, in which is secured .a bracket

11, retained b'y bolts 12, the heads of which
rest in the recess of ’rhe bar 1. The lower
ends of the brackets 11 project toward the
center of the bar 1 from each end to receive
the lips 9, and thus sustain the rank of mix-
Ing- tubes 6.
mixing-tubes 6 and a short distance -there-

from is the jet-pipe 13, closed with a cap 14

at one end and thlIlﬂ' a coupling 15 at the

other end, by which it is connected with a

oas- supply pipe 16. In the upper side of the

| pipe 13 and coineident with the central line
dependent upon the steam-power may be |

of the mlxmg tubes 6 are a like nnmbel of

jet-openings 17.

On each side of the ba,l 1 and par allel with
the tubes 5 is a series of openings 13 for a
purpose to be stated.

In apply] ing my invention these bars 1 are
placed 1n the furnace about one foot apart,
with common grate-bars between them, this
arrangement bemﬂ‘ sufficient to afford the

Below the lower ends of the
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necessary amount “of heat, and. when thus -

placed the ranks of side openings 18 are cov-
ered with a non-combustible material, and

35

clean brick will be found smtdble a,nd con- -

venient for this purpose.
If at any time the supply of gas is cut off

or fails, the grate is readily adapted for coal- 9o

burning by t&kmﬂ' off the brick and remov-

ing the mlunfr-wbes 6 and jet-pipe 13, by
"1pledsmo' the couphnn‘ 15, capping the pipe

16, and cshdmn* the ranks of tubes 6 first
toward one end until the opposite lip 9 passes
the inner end of the bracket 11; the opening
in under face of the bracket (shown in Kig.

4) permitting the nearest tube of the mnk‘

to pass, and the lip is then lowered, when the
rank of tubes is passed in the other direction
until the oppostie lip 9 escapes from the op-
posite bracket. When the gas-supply 1s re-

stored, these parts are as readlly &sgembled
and replaeed
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and a gas-supply pipe having

2

I ¢laim as my invention—

sisting of a bar adapted to be interposed in

furnaoe ‘having a line of tubes integral | i

therewwh with mlxmmtubeq in almement
therewith and slightly separated therefrom,

eomcldent with the lower ends of said mix-
Ing-tubes and slightly separated therefrom,
substantially as shown and described. -

2. Animproved gas-burning grate- bar c¢on-
mstmn‘ of a bar adapted to he interposed in
a fmnaee having a line of tubes integral

therewith, with mmmg—tubes detachably con-
- nected, and
%llﬂ‘hﬂy separated therefrom, and a gas-sup-.

in alinement therewith and

ply pipe detachably eonnected W1th said

‘mixing-tubes having jet-openings coincident

with the lower ends of said mixing-tubes
slightly separated therefrom, qubstdntlally

-~ as shown and described.

3. Animproved gas-burning grate-bar con-
sisting of a bar adapted to be interposed in
a furnace having a line of tubes integral
therewith and lateral openings at the sides of

25

jet- opemnﬂ's -

709,951

| said tubes, with mixing-tubes in alinement
1. Animproved gas-burning grate- bal con- | with said tubes and sllghtly separated there-

from and a gas-supply pipe having jet-open-

ings coincident with the lower ends of said
mlxmn'-tubes and slightly separated there-
from, substantmlly as and for the purpose
hereinbefore set forth.

4. An improved gas-burning grate-bar
adapted to be interposed in a grate having a
line of tubes united with and extending from
its lower face, their openings bemg coinci-
dent with holes in said grate- bat, in com-

and a gas-supply pipe having Jet-opemnws

coincident with the lower end of said mixing-
tubes and slightly separated therefrom, sub-
stantially as shown and described. |
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‘bination with mlxmfr-tubes in alinemenf
therewith and Sllghtly separated therefrom,

49

In testimony that I claim the above T here-

unto set my hand in the pleqence of two sub- 45

scribing w1tnesses

L JOHN A. ABRAMS.

In presence of— AR
C. P. HUMPHREY,

C. E. IIUMPI—IREY |
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