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 UNITED STATES

PATENT OFFICE,

- ALFRED . JOHNSON, OF DENVER, COLORADO, ASSIGNOR TO THE

~citizen of the United States, residing in the .
city and county of Denver and State of Colo-
rado, have invented certain new and useful
Improvements in Water-Cooled Grates; and |

- JOHNSON FURNACE AND
RADO SPRINGS, COLORADO. -

ENGINEERING COMPANY, OF COLO-

WATER-COOLED GHATE,

- No. 821,500,

| | Speciﬁcation of Letters Patent.
- Applioation filed December 2, 1904. Serial No, 235 254,

Patented May 22, 1906,

Yo all whom it may concern: _
Be it known that I; Aryrep E. J OHNSON, a

-~

1 do declare the following to be a full, clear,
- and exact description of the invention, such

IC

as will enable others skilled in the art to
which it appertains tomake and use the same,
- reference being had

to" the accompanying

- drawings, and to the figures of reference

15

20

~of the grate

marked thereon, which form a part of this |

specification, -

My invention relates to improvements in

water-cooled grates of the class set forth in
Patent No. 778,748, 1ssued to me December
97,1904, T -

for ntroducing: cooling-water or other fluid
the two centrally-located bars

prelerably to , _
and forming such a connection

~ between these bars and the other bars that

. side, whereby there are but twe
~-of water from the entire grate, the arrange-

~ the cooling-water flows from the central bars

mmto and through the hollow bars on each
gischarges

 ment being such- that the discharged water

| 3'0

may be carried upwardly, cooled, and reused.
This is the chief distinction between the grate

covered by the aforesaid patent and my pres-

~ ent construction, since in the construction of

35

- leaves the grate-bars, in order

- struction, as well as the function it is intend-

from each of

the patent there is an individual discharge

the discharged water is not exposed ‘as- it

perature. may be ascertained I provide a

thermometer or suttable temperature-indi-

cating device at each side of the grate, the

© sald device. being eonnected with the con-
“duits, leaving the outer bars on
" sides.
~dicate the temp

. _ bpposite
In this way the thermometer will in-

indicate the condition of the material on the

y grate.

Having bri.éﬂy outlined my _impro.ve'd' con-

¢, to perform, I will proceed %o describe the

- same in detail, reference being made to the ac-

companying drawings, in which is illustrated

~ an empodiment thereof, - .

~ In the dra
front view of a furnace equipped wit

‘number of the grate-bavs. . :
The same reference characters indicate the
| same parts in all the views. .

Let the numeral 5 designate the front wall,

‘bars are provided with 1
_ . o - | vices 10, having fingers projecting in opposite
-~ In my present imvention I provide means

the grate-bars. Inasmuch as |

that its tem-

- of each hollow

erature of the water, and thus

‘the pipe 16 enters a hollow i
‘which the cooling-water is disc

by a valve 19.

wings, Figure 1 is a ﬁ*aghmentary |
my im-

himleblebdeninin

- proved construction -of grate. Fig. 2 1s a

ragmentary section taken-through the s: me,
showing one of the grate-bars<in place. -1ig.
3 1s a horizontal section taken

through a

55

bo

and 6 the rear wall, of the fire-Box or fuel-re.

ceptacle of a furnace or other apparatus
where it is desirable

revoluble bars 8, whose rear extremities are
closed by serew-plugs 9. _
tuel-supporting: de-

directions for the purpose of . supporting

to have & water-cooled

rate. In the front and rear walls of this
re-box, which walls may be of any suitable
- eonstruction, is mounted a number of hollow

These hollow grate-

70

the fuel upon the grate and for the further ,

purpose of breaking up the clinkers as the

‘grate-bars are agitated. These grate-bars
protrude from the forward supporting-plates
12 1n front, and into these
inserted short pipes 13, provided with later-
ally-extending branches 14, which lead to the

-adjacent hollow grate-bars to allow the water

forward ends are

to circulate from one bar to the other. The

75

S0

outer extremity of each branch 14 is secured -

to the adjacent end of the pipe 13 of the next-
“bar, and so on until the extreme bar on each

side is reached, where the short pipe 13 is pro-
vided with a short lateral extension 13%, com-

municating with a conduit 15, through which
the water may be carried by means of suit-

able pressure to any desired elevation in or-

der to reuse it for cooling the grate or other

purposes. o T B
Passing through each short pipe 13 and ex-

tending inwardly nearly to therear extremity:
grate-bar 8 is an open-ended
95

pipe 16. The outer extremity of each pipe

16 communicates with the outer extremity of
a lateral branch or extension 14 of the pipes
| 15 except in the case of the pipes 13, where

the water is originally introduced ‘to the
grate. In this case the outer extremity of
late 17, 1mto

downwardly-extending pipe 18, controlled

water to the grate may lead from the recep.

tacle (not shown) located any desired dis-

90

arged from a

he pipes 18 for introducing

Iocﬂx"

o5
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tanee above to which the discharge-pipes 15 - moved in order to give access to the pipes i6
lead or from an original water-source, as may when for any purpose such access may be
be desired. To each branch pipe 15 1s at-| necessary, a in case a pipe 16 shoula become
tached o thermometer 20 for indicating the | clogged up or stopped.

: temperature of the cooling-water as it leates | Having thus described my invention, what 7o
the grate. - 1 claim is— - -
 Atftention is called to the fact that each |- 1. A grate composed of hollow revoluble

hollow plate 17 is secured to ‘he head or | bars, long open-ended stationary water-pipes
flange extremity 13° of the pipe 13 by means | located wit in the bars, means for introduc-
10 of bolts 139, To each hollow orate-bar 8 is | ing water to one of the said pipes, and short 73
secured a stufling-box 21, composed of two stationary pipes each entering the extrenuty
members 22 and 23. The member 22 1s se- of a hollow grate-bar at one end of the grate
cured to the hollow grate-bar by 5 bolt 24, | and surrounding the corresponding extrem-
~ while the members 22 and 23 are connected | ity of the water-pipe therein, the said short
‘15 by bolts 25. © The members 22 and 23 sur- | pipes having lateral extensions, each long 3o
round theouter extremity of the hollow grate- | water-pipe ofter the one through which the
bar 8. A spitable packing material 26 is in- | water enters the grate, communicating at one

terposed betweern the outer extremity of the i end with the corresponding lateral extension

- -

1 | 3 - . { ' N . ‘ . X
holiow urate-bar and the member 23, said | of one of said short pipes, and at its'other end

20 packing aterial surrounding the snort pipe | with the interior of the grate-bar. 85
13 in order to make a water-tight joint. 2. A grate composed of a number of hollow

- To the member 22 of each stulling-box ‘s | revoluble bars, long open—_endedWater—,pipes |

- pivotally connected, as shown at 28, an op- ' within the bars and protruding from their
~ erating-lever 27, which normally engages a | wxtremities at one end of the grate, short sta-
2¢ Tecess formed in a rack-plate 29. When it is | tionary pipes each entering the end of a grate- go
desired to shake any grate-bar, the oper- | bar at one end of the grate and surrounding
ating-lever is pulled outwardly from engage- ' the extremity of the water-pipe therein, and
‘ment with the rack, when the grate-bar may . means for introducing water..to oné of the
be rotated for the purpose of breaking up the | pipes within the hollow bars, the short pipes.

30 clinkers or freeing the ash on the grate or for | having lateral extensions, each long water- 95

both purposes, according to the necessities of | pipe after the one through which the water
the case. ‘enters the grate, communicating at one end
From the foregoing description the use with the adjacent lateral extension of one of
and operation of my improved grate will be | said short pipes, and at its other end with
~g readily understood. All that is necessary in the interior of the grate-bar: . - 100
"7 the use of the grate 1s to turn on 2 suitable | 3. A grate composed of a number of hollow
quantity of water by opening the valves 19 of | revoluble bars, long open-ended water-pipes
the supply-pipes 18, whereby the water en- | located within the bars and protruding there-
~ ters the: two centrally-located pipes of the | from at one end of the grate, short stationary
40 grate and passes therefrom to the other | pipes each entering the extremity of a grate- 105
pipes in succession in.opposite directions and | bar at one end of the grate, surrounding the
. finally escapes through the outlet-pipes 15, | protruding extremity of the wat r -pipe
,r as heretofore explained. The ‘hermometers | therein and communicating with the grate-
will indicate the temperature of the water, | bar, means for forming a water-tight jomt
43 and therefore to some extent the condition of | between the short pipes and the hollow rev- 171=
the material on the grate. " ' | '

| -] oluble bars, the ‘short pipes having lat- -
‘Attention is called to the fact that I do not | eral extensions, each long water-pipe aiter
limit the invention to the exact construc- the one through which the water enters the
tion shown in the diawings; but that illus grate, communicating at one end with the
<. trated is deemed thoroughly practicable. Of | adjacent lateral extension of one of said short 115
course the number of pipes to which the pipes, and at its other end with the interior
water is delivered may be varied according | of the grate-bar. T
to the size of the grate, and consequently the | . 4. A orate-bar composed of a number of
~ punber of hollow bars with which it is pro-T hollow Tevoluble bars, short stationary pipes
g¢ vided. Itisalso evident that the water may | entering .the forward extremities of the re-.120
" be originally introduced to a single centrally- | spective bars and communicating with the '

located bar and the said. bar connected with | latter, long open-ended pipes located in the
the bars on both sides, whereby the water ‘Thollow bars, and means for dehvering c00l-
~-may be made to flow in both dirvections from ing fluid to the forward extremity of one of
50 the single centrally-located bar. ~ | the pipes within the bars under sufficient 125
| ‘The lateral extension§ of tfle pipes 13 are ‘pressure to cause the fluid to flow througha
provided with openings normally closed by | number of open-ended pipesin sucecession and
screw-plugs 30. These openings are located | back through the hollow bars, the short sta-

aglf

directly opposite the open extremjties of the | tionary pipes haying lateral extensions, each

65 pipes 16, and the ‘screw-plugs may be re- | long open-ended pipe after the one through'.130
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- ‘which the water enters the grate, communi-
- cating at one end with the adjacent lateral
extension of one of said short pipes, and at

. 1i:’i:s other end with the interior ¢ the grate-
“bar. ' . |
5. Agrate composed of 2 rum
revolubie bars, short
ing the forward extr

ber of hollow
stationary pipes enter-
emities of the bars and
~ communicating therewith, the short pipes
1o having lateral extensions, long pipes located
within the hollow bars, and means for deliv-
ering a cooling fluid to one of the pipes with-
in the hollow bars under sufficient pressure
to cause the fluid to circulate through the

r5 bars, each long pipe within u holiow bar after
~ the one through which the fyj enters the
‘grate, communicating at one end with the

adjacent lateral extension of one of said
. short pipes, and at its other end with the in-

" 20 terior of the grate-bar. - L
- 6, Agrate composed of a number of hiollow
revoluble bars, short stationary pipes each
‘entering the forward ex tremiaty of a bar o

thie short pipes COMIMUNICHT-
ing with the grate-bars which they enter,
each long water-pipe after the one through 65
which the water enters the grate, communi-
cating at one end with the adjacent lateral:
extension of one of said short pipes and at 4ts
other end with the interior of the grate-bar,
9. A grate composed of a nuinber of hollow 70
revoluble bars, long water --pipes locate: |
‘within the grate-bars, their forward extremi-
ties protruding from the grate-bars, shors
stationary pipes €ach entering the forward
extremity of a grate-bar, surrounding the 75 .
protruding extremity of the long water-pip:.

| the gratenﬁ I8,

' pipes e

therein, and communicating with. the grage-
bar, the short pipes having plates at” their
forward extremities; the short pipes being
also provided with lateral extensions com- 8o
nected with the plates of adjacent short )
Xcept where the water is ofiginally
ntroduced, the plates of ‘the last - named
pipes having openings forming a communi:
cation between the literal extensions of the &¢

€1 1
'

[
4

- communicating therewith, the short pines
25 being provided with protruding lateral ex-

7 tensions, long open-ended water-pipeslocated

within the hollow bars, and means for deliv-
" ering water under pressure to one.or more of
- the water-pipes within the hollow bars, each

30 long water-pipe aftor the one through which

- the water enters the grate, communicating
at one end with the adjacent fateral exten-
ston of one of said short p1pes and at its other.

- end with the interior of the grate-bar.

35 70 A grate composed of a number of hollow
- revoluble bars, short stationary pipes each
entaring the forward extromity of a bar and
communicating therewith, the short pipes

“being provided witl protruding lateral ex-
40 tensions, long open - ended pipes locat~d

- withm the hollow bars, means for introdue-
g water to one of the lung open-ended pipes
under such pressure that#he water 18 made
~ to_travel through the grate-bars, cach long
- 45 water-pipe after the one through which the

- water enters the grate, communicating at
- one end with the adjacent lateral extension
of one of said short pipes, and at its other end
with the interior of the grate-bar. _

- 8. A grate composed of hollow revoluble
bars, long stationary water-pipes located
within the bars and protruding ‘therefrom gt
one end of the grate, short stationary pipes
each entering a grate-bar at one end of the
grats and surrounding the protruding ex-
trenuty of the water-pipe therein, the outer
extremity of each short pipe heing expanded
© to form a plate
.- eral extensions
6o ithe adjacent short pipes, the
. ing openings to allow: the Ia

£
.

T

connected with the. plates of

teral extensions |

et e oA e e L

| end with the interior of

| to one pipe of each series of grate-bars, short™

| 1n, each long fluid

the water enters th
[ at one end wit!

. the short pipes-having lat- |

said plates hav- |

short pipes and the forward extremities of
the long water-pipesiaithin the hollow bars,
the extensions of the short pipes having clos-
able openings in line with openings:of the
plates with which they are connected; and a yo
number of supply-pipes for mtroducing wa-
ter to a corresponding number of the water-
pipes within the hollow bars, hollow plates
attached to the pla

tes of the stationary pipes:
and surrounding the long water-pipes where 55 |
the water is introduced, the supply-pipes be~

ing connected with the hollow plates, each -
long water-pipe after the one through which

the water enters the grate, communicating

‘at one end with the adjacent lateral exten. 00
sion of one of said short pipes and at its other:

the grate-bar . .

10. A grate composed of g number of sets ™
or series of hollow grate-bars, a long open-:
ended fluid-pipe extending into each bar of tog
the orate means for introducing cooling fluid. -

)

pipes each entering a hollow grate-bar at one

end of the grate and surrounding the corre-
sponding extremity of the fluid-pipe there- rro
' _ -pipe of each set or series
s after the one through which.

e grate, communicatings

1 the adjacent lateral exten-
sard short pipes of the same'get .15
‘or serles of grate-bars and at its' other end
with the interior of the grate-bar. - o
- In testimony whereof 1 aflix my signature

In presence of two witnesses. "'

~ ALFRED E. JOHINSON:

~ Witnesses: =~
Drewma NELson,

of hollow b:

“sion of one of

¥y

to commumieate with the long

water-pi pes of |

- Iva K. C'Brias,
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