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To all whom it may concermn:

- Be it known that I, ELONsO J. GORDON; a

citizen of the United States,residing at Green-
ville, in the county of Montcalm, State of.
Michigan, have invented ecertain new and

useful Improvementsin Furnace-Grates; and
I do declare the following to be a full, clear,
and exact description of the invention, snch
as will enable othersskilled in the art to which

it appertains to make and use the same, refer-

ence being had to the accompanying draw-

~ings, and to the figures of reference marked

thereon, which form a

part of this specifica-
tion. _

My invention appertains to the construe-
tion of furnaces, and more particularly to the

formation and arrangement of those parts
upon which the fire rests, the object being to

provide means forintroducing and absolutely

controlling the use of an artificial draft,
which may be increased or diminished in

~quantity at will, and may also bé directed to

a predetermined point.

My invention, embodying all these features,

will be fully set forth in the following speci-
fication and illustrated in the accompanyi ng
drawings, in which— =

Figure 1 is an illustration in perspective,
showing my invention as applied to use.

Fig. 2 1is a transverse sectional view of Fig.

re-hox

- and furnace-walls, showing the grate-bars of

~ordinary construction and also my improved
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hollow grate-bars arranged as a partition for
the fire-box and also as a lateral guard or
protector for the furnace-walls. Fig. 3is a
sectional view showing the application of my
invention to a battery of boilers.

tically-sliding dampers or valves and ‘also
showing the projecting  collar for forming

connection with the blast-fan. Fig. 5 isa
sectional view of Fig. 2 online A A, showing

manner of forming connection between air-

- supplying pipe and hollow grate-bar and.
damper or valve for regulating such conneec- -

~ tion. Fig. 6 is a bottom plan of one of the

50

tilting same. . _ _
on an enlarged scale, of the central hollow
‘blast-grate shown in Fig. 2 at its point of

{ boilers. Fig.4isa |
perspective view of the outer or receiving

end of the air-supply pipe, showing the ver- | cated the longitudinal hollow blast-bar 3

- eonﬁection'with the ail‘-SHPPIY& showing the

blast-apertures leading at varying angles
from the hollow or cavity to the point of com-

‘bustion. Fig. 8 isa horizontal section of the

air-supply pipe, on a reduced scale, showing
the partition-wall therein. |

~ For convenience in referring to the various
details of my invention, figures will be em-
ployed to designate the several parts, each
figure applying to the same
the several views. '

~ While my invention is applicable and effi-

cient when applied to a series or batteries of

boilers, for convenience of reference I will

practically confine my description to its ap-

plication to a single boiler and the necessary

| grates for efficiently supplying heat thereto.

- Krom the use of my invention it will be
clearly apparent that the essential benefits

| arising from the use thereof will be, first, the

conservation and utilization of fuel and the

heat produced therefrom, and, secondly, the

protection of the furnace-walls due to the
fact that the impact of the flame is directed
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part throughout
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toward and brought in contact with the sar-

face of the boiler, or more especially the

‘lower half thereof.

In carrying out my invention the furnace-

walls proper, 1, are constructed In the msunal
manner, the subwall 2 being intermediate
thereof and adapted to provide support for

the transversely-disposed grate-bars of the
usual construection, and while said bars may
be arranged in a stationary manner, yet I

prefer to so form and connect them that they
may be simultaneously tilted, as shown in
Fig. 6, for the purpose of discharging the
same of their load.

[0 i Intermediate the ends
of the series of stationary grate-bars is lo-

which is substantially triangularin cross-see-

tion, as shown, and is provided on its upper
sides with the graduated faces 4, having an
alternate vertical and horizontal face 5 6, re-
_spectively. This hollow baris supplemented
‘at the opposite ends of the stationary bars by
the auxiliary blast-bars 7 7, disposed paral-
-lel to the central blast-bar intermediate the
fire-supporting grates and the mechanism for 13
Fig. 7 1s a transverse section,

end of the stationary bars and the furnace

walls, as clearly shown in Fig. 2, =
_ The auxiliary blast-bars 77¢ are practically
| one-half of the central blast-bar, each being
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supply pipe 10
tudinal vertical

A

inclosed, however, upon all sides and adapted
to hold air under pressure and direct the
same through aperturesin the vertical walls,
as will be hereinafter referred to.

The inner faces of the auxiliary bars 7 7%
are practically an inclined plane, havum,
however, the series of verticaland horizontal
faces or ﬁlﬂdl]&llO]lS S 9, similar to the grad-
uations 5 6 u pon the central blast-bar o.

The central blast-bar o and the auxiliary
blast-bars 7 7* reach the entire length of the
furnace, and by means of their practically in-
clined faces the fire is held positively upon
the transversely-disposed grate-bars, as will
be clearly apparent.

" In order to convey airunder pressure to the
hollow grate-bars, I provide the air-supply

pipe 10, preferably arranged underneath the

The alr-
1S prorid(,d with the longi-
partition 11, which partition
reaches to a point opposr[e the subwall 2,
where it terminates in a transverse wall 11"’
reaching to the rear wall of the a,ir-supply
pipe, and it will be understood that by this
arrangement the air-supply pipe 10 is divided
into two compartments 12 13, and each of
said compartments is adapted to communi-

cate with and control the blast of their re-
spective blast-bars, as will be hereinafter
clearly set forth.

In order to compensate for the contraction
and expansion die to the varying degrees of
heat incident to the operation of a furnace,
I provide a form of sleeve connection 14 be-
tween the air-supply nipe and the hollow
orate-bars, (more clearly set forth in Fig. 5.)

In order to regulate the quantity of air
passing from the air-supply pipe through 1ts
outlet 14, I provide the sliding valve or dam-
per 15, which may be moved to any point to
be determined by the amount of pressure
desired. |

furnace and at right angles thereto.

The air-supply pipe 10 is preferably rec-

tangular in cross-section and consists of

series of sections provided with the meeting
flanges 16, which may be bolted together by
bolts 17, as shown; and it will be understood
that in order to prevent any leakage of the
air through said point of connection any suit-

‘able packing may be interposed between the

flanges before the same are locked together.
The outer end of the air-supply pipe termi-
nates in the collar 18, which provides a ready
means for forming connection with the blast-
fan. Controlling valves or dampers 19 20 are
mounted in the outer end of the alr-supply
pipe and are arranged to slide 1n ways pro-
vided therein, and it will be readily appre-
ciated that the draft may be increased, di-
minished, or entirely shut off at the will of
the operator. The central blast-bar 5 and
the auxiliary bars 7 7* being hollow, a series
of apertures 20 21 22 take through the verti-

cal walls in the graduated faces thereof, com-

municating with the combustion-chamber;
but it wﬂl be clearly understood that

574,030

:{Lpeltures are arranged at varying angles, and
it is due to such arrangement that means are
provided for chrectmﬂ the blast to a central
predetermmed point where each of the series
of blasts unite, thus effecting perfect combus-
tion. The opposing n*mduated faces of the
hollow blast-bars per form their function in a
similar manner, thus providing that the point
of combustion shall be over the central sec-
tion of the stationary solid bars, causing the
heat thus generated to wrap around the sides
of the boiler where it is most desired and at
the same time protecting the furnace-walls
by such control of the ﬂame

For convenience in cﬂfeeurely directing the
blast the hollow grate-bar 3 is provided With
the central longitudinal partition 3%, as shown,
thus forming 6w 0 separate compartmentb 30 5¢
in said nmte bar. It will therefore be neces-
sary to pro ovide a separate sleeve or connect-
ing-elbow for each of said parts of the hollow
blast bar3, as will hereinafter be pointed out.

FFor convenience of construction the cham-
ber or compartment 12 of the air-supply pipe
10 may be caused to communicate by means
of the sleeved elbows 14 14* with the auxil-
iary blast-bar 7 and the opposmﬂ section 3°,
respectively, of the blast-bar 3, while the

compartment 13 of said pipe may be caused
to communicate with the auulmry blast-bar
7% and the opposing section 3¢ of the central
blast-bar 3 by means of the sleeved elbows 14°
14°, respectively.

In order to reinforce the natural draft and
add to the efficiency thereof, I provide the
rotary valve 23, havingthe apertures 24, which
are adapted to renlster with apertures of the
same diameter prmflded in the air-supply pipe
when the valve is open, and by means of such
registration air under pressure is permitted
to escape from the air-supply pipe directly
under the stationary grate-bars, thereby ren-
dering combustion more perfect

1t will be seen from the foregoing descrip-
tion of my invention that an arti 101&1 dratft
may be supplied to the fire by means of the
hollow grate-bars and the apertures therein,
or such artificial drafs may be wholly cut o: i
from said bars and dependence alone had
upon the natural draft, or such natural draft

may be reinforced, as above stated, by means

of the rotary valves 2.

The stationary grate-bars may be secured
together In any preferred manner, preferably
by being bolted to two or more supports 2o,
which in turn are shouldered into or secured
to end sections 26, which latter are provided
with trunnions 27. Said trunnions are pro-
vided with suitable bearings, and when said
stationary grates are thusassembled and held
in pOSl’DlOl’l they may be caused to tilt or lie
at any angle sufficient to discharge the load
thereon, thus facilitating the elednmﬂ of the
furnz:u:e by dumping the contents on the floor
underneath the grate-bars. Themeansl have

provided for tilbmg the grate-bars thus se-
said | cured together may be described as follows:
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Near the central part of the éuppoﬂs 251 Se-

~cure shoulder28, and to the same is pivotally

connected the arm 29, which in turn is piv-

~otally connected to the operating-lever 30, ful-

crumed upon the seat 31, as shown.

- By the construction above referred to it
will be clearly apparent that when the free. |

~end of the operating-lever 30 is moved in a

10

horizontal plane the grate-bars, secured to-
gether in the manner stated, will be caused

- toassume any preferred angle totheir normal-
position by means of the trunnions and the

15

the load resting upon said grates. - L
_ Having thus described my invention, what

bearings provided therefor, thus discharging |

Teclaim as new, and desire to secure by Letters.

- Patent, is—

1. In a furnace-grate the combination with

the stationary solid ‘bars, of a central auxil-

20

lary hollow blast-bar, having a longitudinal

partition and inclined graduated faces, each

vertical wall of said graduations having a se-

30

ries of blast-apertures, each series being dis-
posed at an anglé which will cause the entire

blast to reunite substantially at a central part’
-of the fire, as and for the purpose set forth.

2. Inafurnace-grate, the combination with

the open-grate surface of the closed horizon-
tal bars on each side thereof havin g anouter

vertical wall and an inwardly-inclined face

provided with a series of graduations which

~rise above the plane of the open-grate sur-

face and having a series of blast-apertures

 passing through the vertical walls of said
35

graduations at an angle to the vertical plane

~ to reunite the blast from each side over the

40

~ grate-surface, substantially as described and
~ tor the purpose named. o
o In a furnace having blast-bars provided !

)
),

with apertures, and solid bars interposed be-

~ tween said blast-bars, the combination of a |

| bla.st-'sﬂu-ppluy.f- pipe having a partition-wall

therein, and means for effecting a connection
between each of said blast-bars and its-re-

‘spective compartment in the blast-supply

pipe, substantially as deseribed and for the

purpose named. | -

45

4. In a furnace provided with hollow blast- -_
bars, the combination of an air-supply pipe;

valves for controlling

blast-bars, and means forsupplying air under

pressure to said pipe, substantially as de-

scribed and for the purpose named. |
9. In a furnace having hollow blast-bars

provided with apertures for directing the

blast to a central point of the furnace, the

combination therewith of a series of solid bars -

secured together by transverse holders, said
holders terminating in trunnions provided
with bearings, an operating-lever so attached
to said holders that said bars may be tilted
simultaneously and an- air-supply pipe hav-
inga partition-wall therein and alr-controlling
valves, as and for the purpose set forth.

6. In afurnace-grate the combination with

the solid grate-bars of hollow blast-bars hav-

ing inclined graduated faces provided with a

plurality of apertures arranged by series in
the vertical walls of said graduated faces,each

serles of apertures pointing in a direction

which will cause the entire blast to reunite

_ connection between
‘said air-supply pipe and the solid and hollow

55
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at a given point along the median line of the

fire-box, substantiall

the purpose set forth.

In testimony whereof I affix my signature

In presence of two withesses.

- ELONSO J. GORDON.
Witnesses: N |
HEDGAR S. WHEELER,
FRANK S. WHEELER.

y as described and for
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