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UNITED STATES

PatenT OFFICE.

JOHN C. BURNESON AND OLIVER G. RICHEY, OF ST. LOUIS, MISSOURL.

GRATE AND FU RNAC E.

SPECIFICATION formlng pa,rt of Letters Patent No. 596,570, dated J a,numy 4, 1898,

Application filed March 8, 1897, Serlal No. 626,537,

(No mﬂlde_l )

To all whom Lt May Concern: -
Be it known that we, Joux C. BURNESON

- and OLIVER G. RICHEY, citizens of the United
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States, residing at St. Loms, in the State of

Missouri, have made certain new and useful

Implovements in Grates and Furnaces, of
which the following is a specification.

Our invention relates to boiler-furnaces
and water-tube grates for use in su ch fur-
Nnaces.

Thechief objects of our mventmn are, first,
to improve the circulation through the bars
and connections of water-tube grates, and,

second, to keep the grate bars and connec-’

tions clean on the 1n31de and prevent the f01 -
mation of scale. :
- Weattain theseobjects by mechamsm 111us-
trated in the accompanying dla,wmfrs
which—

Figure 1 is a side elevation of a steam-
hoiler furnace embodying ourimprovements,
the 1nclosing wall on the side next the ob—

- server being omitted and parts of the mech-
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anism being broken away. Fig
cal transverse section of the apparatus on
line 2 2, Fig. 1. Fig. 3 is an enlarged de-
tailed view of a central longitudinal section

of the water-chamber, into which the tubular
grates of the furnace discharge, showing a
right and left hand scerew conveyer, in side
elevation, arranged in its preferred position

in said chamber. Fig. 4 1s a similar view of

a modification in which a single-bladed screw
conveyer is used and in which the pipe lead-

ing up from the end of the conveyer nextthe
blow-off pipeis shown larger than the pipe
leading up from the opposite end. IKig. 5 is
a vertlcal transverse section, on & 1educed
scale, on line 5 5, Fig. 1.
view showing & modiﬁcatlon, :zmd Fig. 7 isan

enlarged detailed view illustrating the pre-

ferred relative spacing of the upper and lower
grate-bars, the upper grate-bars being shown
in cross-section and the lower bars in plan.

Similar lettersrefer tosimilar parts through-
out the several views. o _

A is a horizontal cylindrical multitubular

boiler of common form, in connection with

which ourim provements are illustrated. The

5o particular form of boiler shown is not essen-

~with the boiler may be used, howevel
in

. 218 a verti-

Fig. 61s a 8111111&1'

| tial, however, to the oper ation of our improve-

ments. They are useful in connection with
all forms of steam-boilers. |

B represents a grate composed of widely-
spaced bars in the form of water-tubes 0,
which at their front ends preferably eonnect
with a transverse water-chamber C, which is
in practice usually constructed in the form
of a drum, as shown. Where the form of
boiler shown is used, two pipes C' prefer-
ably extend down fmm near the bottom of

the boiler in the neighborhood of the front

end thereof and connect with the water-
chamber C near opposite ends of said cham-
ber, substantially as shown in Figs. 1 and 5.
Other methods of connecting the ehamba C

of these 1s shown in Kig. 6, in which the con-
nection consisis of a single vertical pipe C-.

The rear ends of the tubular bars b of the
grate B connect with a transverse water-cham-
ber D,whose form is notan essential feature of
our improvement, but which we preferably
construct in the form of a drum, as shown in
Kigs. 1, 2, 3, and 4. The W&tel -chamber D
18 plefel ably larger in cross-section than the
chamber C and 10110'@1 than the width of the
orate and preferably projects beyond /it on
each side, substantially as shown in Fig. 2,

‘and these projecting ends are preferably

either partially or wholly shielded from the
heat of the furnace. It is preferably con-
nected with the boiler by means of a pair of
pipes D’,which extend upward from near op-
posite ends of said chamber and preferably
connect with opposite sides of the boiler
above the level of the points at which the
pipes. C' connect with it. This particular
form of connection is not essential, however,
and may be varied in many ways, as will be
obvious, without depar tm*D from the essence

of our 1mp10veme11ts

The chamber Dis preferably provided W1t11
an outlet for scale and sediment near each
end thereof and preferably through its bot-
tom. These outlets are pr efelably in the
shape of common blow-off pipes d, each pro-
vided with an ordinary blow-off cock: d for
opening and closing the outlet substantially
as shown in Ifigs. 2 and 3, and each end of

55

Go

One

70

75

30

85;'

90

95

100



9 | ' 596,570

the ehambel is preferably,butnot necessarily, 1 arrange said conveyer in S&ld chamber near

provided with a manhole d? to afford conven-

- 1ent access to its mtei 10T,

IO

The space, if any, between the chamber D
and the boiler A is preferably closed by brick-
work 4° or other suitable means, so as to force

the products of the combustion of fuel upon |

the grate B to find an exit downward between
the tubulm bars b, which, together with the

front of the water- chambel D, are in conse- |

quence subjected to a very mtense heat.
- K, Fig. 1, is a door through which fuel can

_ be thrown upon the grate B,
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18 preferably located.

At some distance below the &1 ate B an or-
dmary updrafi-grate F,with bars f more nar-

there is an ash-pit 1, and between said grate

and the grate B there is a combustion- cham- |

ber G, from which a flue g is shown leading
back to the rear end of the boiler.

a conmderable quantlty
sumed fuel falls and is consumed upon said
lowergrate. Theheatbetween the two orates

bars and water-chamber D can only be pre-
served from destruction by keeping up a con-

venting the formation of %eale therein.

by its being elther 1n;|m ed or destroyed by

.the heat.

- Water ouculates throu oh the grate B from
front to rear, and the bars b d1seharwe into

water-chambers with whlch it connects is very

rapid and there is little danger at such times -

of either the bars ordrums burnmn* but when
the steam - pressure in the boiler becomes

great the circulation of water in the grate and

Wa,tel chambers is interfered w.lth and be-

comes sluggish and sometimes temporauly |

stops. Atsuchtimesscale is liable to form in

said tubular grate-bar sand the water-cham-
ber D and cause serious trouble.

In order to
prevent the stoppage of the circulation of wa-
ter through said water-tube grate at any time

and to make 1ts circulation more rapid when

there is a high steam-pressure in the boiler,

we 1ntroduce a pump into said boiler system
for forcing water to flow rapidly through said:
water- chambers and tubular wrate-bars
pump which we prefer to use is in the form
of a screw conveyer H, Figs. 1, 3, and 4, and
in order to enable it to not only merease said

circulation, but also assist in preventing sedi-

ment from aceumulatlnw near the center of
the chamber D by con%tantly foreing it t0-
ward one or both ends of said chamber and
causing it to accumulate where it can be read-
ily blown off through the blow-off pipe or pipes
connected with the chambel D we preferably

The
grate I is supplied with fuel by the upper
- grate B, between whose widely-spaced bars

of partially - con- }

| culation.

applied to the water-chamber D.

The

| the bottom thereof and journal its shaft 7 in
bearings 7/, which are preferably in the form
of nlands located in the endsof said chamber,

as Shown in Kigs. 3 and 4. End motion is

preferably prevented by collars 72, and to one
end of sald shaft /& we p1eferably attach a
pulley /° or other means for communicating

| motion to the conveyer, which is preferably
‘kept in constant motion after steam is raised

and while it is being actively generated and

| supplied. The screw conveyer H is prefer-
| ably provided with a right-hand blade Z*and

a left-hand blade /° thh each extend from

{ about midway between the ends of the cham-
rowly spaced than those of the former grate,

Beneath the ﬂ'rate B

ber D toward opposite ends, so that when the
conveyer 18 caused to mtate in the proper di-
rection the conveyer-blades will tend to force
water and sediment from the central portion

of the chamber toward opposite ends thereof

and thence up through the pipes D’ into the
boiler A, at the same b1me drawing water from
the tubu]ar grate-barsbintosaid water cham-
ber, and thug strongly assisting the grate cir-

to accumulate around the inner ends of the

! blow-off pipes d, Fig. 8, and may be discharged
! from the cha,mber D by merely opening the

) blow-off cocks d', which should preferably be
stant current of water through them and pre- |

The
formation of scale either in the chamber D :

or one of the bars b isalmost always followed

done where the Wa,tel 1s very bad every four

“hours and in all cases where any sediment is

deposited at least once a day.
In Fig. 4 we have shown a conveyer I,

| having a single blade %%, extending substan—
| tially from one end of the ehamber D to the

other and adapted to create a current along

| the bottom of the chamber D from end 130
the chamber D While steam is bemcr raised |

the circulation through said grate and the

end toward the single blow-off pipe d shown.

This form of the devme is designed for use
whele, because of the armnﬂ*ement of the

boiler in a battery or for some other reasons,
only one blow-off pipe can be convemently
- In such
cases we prefer to make the pipe D', nearest
the blow-off pipe, larger than the one leading
from the opposite end of said chamber, sub-

stantially as shown in Fig. 4. We have de-
scribed the preferred forms of our improve-

We desire our claims to be construed broadly.
We claim—
1. The combination of a steam-boiler: !
grate having tubular bars; means for the pas-

sage of Water from the b01lel to the front

ends of said bars; a transverse water-cham-
ber with which the grate-bars connect at their
rear ends and 111130 which they discharge;
means for the upward passage of water from

sald water-chamber to the boiler, an outlet -

near one end of the water- ch&mbel for the
escape of sediment; means for opening and
closing said outlet; and a revoluble serew
conveyer'in said water- chamber for forcing
water and sediment toward said outlet for
sediment, and for drawing water into said

chamber and f01 cing it thenee into the boiler.

The sediment forced away from
| the central portionof the chamber D is caused
and beneath sald chamber D and on the rear !
‘side of said chamber is so intense that the
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- pipe connected at its lower end with said

-verse front water-chamber,

“and from which each receives water;

596,570 , _ 3

2. The combination of a steam-boiler; a
downdraft-grate having tubularbars, a trans-
with which each
grate-bar directly connects at its front end,
_ a rear
transverse water-chamber with which each
of said bars directly connects at its rear end
and into which they discharge; an outlet for
scale near one end of the rear water-chamber;
means for opening and closing said ountlet; a

- rear water-chamber in the neighborhood of

20

said outlet for seale but at a higher level

than said outlet, and at its other end with
the interior of said boiler; means for the pas-
sage of water from sald boiler to said front
water-chamber; and mechanism within said
rear water-chamber for drawing water into
sald chamber from said grate-bars and for
forcing scale toward said outlet for scale, sub-

.stantmlly as described.

The combination of a steam-bmler a
downdlaft grate composed of water - tubes
widely spaced apart; means for connecting

the front end of the grate with the boiler; a
transverse water-chamber at the rear end of
the grate with which said water-tubes con-
neet and into which they discharge; an out-

| let for sediment at one end of sa1d chambel

means for connecting said chamber with the
boiler; a revoluble screw conveyer for draw-
ing water into said chamber from the grate-

‘bars and forcing it into the boiler and for

creating a current of water along the bottom
of sald water-chamber toward said outlet;
an updraft-grate beneath said water- tube
ograte, with bals closer together than those
of the latter grate; a combustmn chamber
between said grates; and an escape-flue lead-

ing from said combustion-ehamber and pass-

Ing beneath said water -fuhdmbel substan-

tlally as described.

" JOHN C. BURNESON.
' OLIVER G. RICHEY.

Witnesses:
BENJAMIN K. REX,
JAMES H. BURNESON.

25

30

35

40




	Drawings
	Front Page
	Specification
	Claims

