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To all whom it may concermn.

Be it known that I, ROBERT MACFARLANE
a subject of the Queen of Great Britain, a,nd
a resident of the town of Magoy, Province of
Quebec, Dominion of Canada, have invented
a new and useful Impmvement in ‘fubular
Water-Grates, (patented in Canada, No.
07,059, dated July 24, 1891,) of which the fol-

lowmn* 1S & speelﬁcatlon

In using the finely-granulated cheaper

- grades of coal in the fmnace of asteam-boiler
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an ordinary furnace-grate will soon become
so clogged with chnker.s as to render it use-
less until the clinkers are with great difficulty
removed therefrom; and it is the object of

- my invention to prevent the formation of

- 20

'.-30

| bends for connectlnn‘ the same.
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clinkers upon the grate-bars when using coal
of inferior qua,hty, thus securing greater
economy in the cost of steam-power; and my

Invention consists in the employment of tubu-

lar grate-bars of such proper dimension and

‘nearness to each other as to obtain the eco-
nomical combustion of the said coal, and hav-

ing the grate-tubes connected at their ends
by return- -bends, so as to provide acontinuous
passage for a stream of water which, entering
at one side and passing rapidly throun'h all

‘the tubes and bends, will flow out at the op-

posite side either to othel use or to waste af-
ter thus serving to reduce the temperature of
the grate-bars, so that the clinker will not at-
tach itself thereto or to be conducted to the
boﬂgr to feed the same with hot water, as de-
sire
- Figure 1 represents a plan view of my im-
proved non-clinckering tubular grate. Fig.
2 represents an enlar ﬂ‘ed detail seetlon show-
ing two adjacent frra,te—ba,rs and the return-
Ifig. 3 repre-
sents an elevation of the front of the boiler-
furnace and a section of the grate.

In the accompanying dlawmﬂsg A repre-

sents the ash-pit; B B, the walls of an ordi-
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nary furnace; C, the boﬂer and D the truss-
bar supporting the tubes of the grate. The
feed-pipe E is connected with the boiler C at
the pipe O, and is provided with a stop-cock
P, and to Lhe pipe E, below the stop-cock P, is
attached the branch pipe ¥, which is prowded
with the stop-cock G and the check-valve H,
and 1s connected with the upper tube I of the

| valve H serving to prevent back -pressure

from the said grate. After entering the tube
I the water is forced through the said tube

“to the rear end where a return-bend g carries

it to the underlying tube I’ of the side grate,
thence returning through the said tave tothe

return-bend ¢/, by means of which it 18 car-

ried into the first tube I* of the bottom grate

J’,-and in a like manner through each sue-
“ceeding horizontal tube of the wmte J’, flowing

baekward inone tube and fOI‘WELId in ‘the next

“until finally passing out of the upper tube It
of the side grate J*at the oppositeside of the
furnace and into the waste-pipe K. The
waste-pipe K is provided with a stop-cock L,
by the closing of which and the opening of

the stop-cock M in the pipe N, the water which
has become heated in its passage through the

grate, may be conveyed upward thmuo'h the
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pipe N and enter the boiler through the pipe

O, the pipe N being also pmwded with a

check-valve R.

The cold feed- water for the grate which 1s
first brought in at the top of the side grate J
will become somewhat warmed before reach-
ing the tubes of the bottom grate J’, so that

the low temperature of the grate J’ will not

be sufficient to retard the proper combustion

'_of the fuel.

In their normal positions the stop-cock P
will be closed, and the stop-cocks G and M
open, so that the heated water from the grate

will flow into the boiler, and the %top-coek L

in the waste-pipe K may be either closed for
turning all the water into the boiler, or par-
tially open in order to allow a stronwer flow
of water through the tubes of the gmte to
keep them from becoming overheated, there-
by preventing the formation of clinker there-
on, and the proportion of the water passing
throuﬂ*h the grate-tubes that is from time to
time requ_lred in the boiler is directed thereto
by the proper adjustment of the stop-cocks
L and M. By closing the stop-cock G and
opening the stop-cock P the feed-water will
be diverted from the grate and carried to the
boiler in the ordinary way whenever desired
for any purpose. The tubes I, forming the
grate, are connected to 1eturn -bends a by
means of right and left hand serew-threads
d d’, cut on the opposite ends of the tubes, so

side grate J, as shown in Fig. 2, the check- | that by turning them in one direction both
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- ends of the tube will serew into the respective |
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return-bends, and by turning in the opposite
direction will secrew out and become free there-
from, thus providing for the removal and re-
placement of a defective tube; and sufficient
gpace 1s to be left between the back wall B’
of the furnace and the return-bends to allow
for the backward movement of one portion of
the grate to facilitate the taking out or put-
ting in of any tube required; and by the em-

ployment of the return-bends having right

and left hand screw-threads, so that the tubes
can be arranged close to each other, I am en-
abled to form a complete practical grate ca-
pable of burning the cheaper and lower grades
ot fine coal, and at the same time avoid the
obstructive formation of eclinkers, which
would oceur in the attempt to burn this class
of fuel upon an ordinary grate.

It will be understood that it is important
that the supply-pipe for furnishing the water
for the grate should be of sufficient size and
be worked under such pressure as to provide
an abundant supply of water to reduce and
regulate the temperature of the grate so that
the clinker will not form thereon.

Although the arrangement of tubes com-
posing the grate and connecting pipes, herein

- shown, is thought to be the best application
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of my invention, yet I do not confine myself
to the particular mode of construction.

In some cases I force the feed-water simul-
through the pipe E and through
the grate J’ and pipe N, both currents meet-

ing at the common pipe O to enter the boiler, |

and by this means any desired proportion of
the feed-water may be passed through the
grate by the proper adjustment of the respect-
ive stop-cocks, a desired proportion of the

3
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water passing to the boiler through the grate
J’ and pipe N, and the remaining porfion
through the pipe E, both streams passing into
the boiler through the pipe O.

I claim as my invention—

1. The combination, with the inlet-pipe I,

provided with the stop-cock G and check-valve

H, and the tubular grates J J’ J? connected
with the pipe T, of the waste-pipe K, provided
with the stop-cock L, the pipe N, provided
with the stop-cock M and check-valve R, and
the connected boiler C, substantially as de-
scribed.

2. The combination, with the boiler C, of
the feed-pipe E, provided with the stop-cock
P and communicating with the boiler through
the pipe O, the branch pipe F, provided with

‘the stop-cock G and check-valve H, the tubu-
lar grate J’, the waste-pipe K, provided with

the stop-cock L, the pipe N, provided with the

stop-cock M and check-valve R, and also con-
necting with the boiler through the pipe U,
‘substantially as desecribed.

3. The combination, with the boiler C, of
the pipe O, connected therewith, the teed-pipe
E, connected with the pipe O and provided
with the stop-cock P, the tubular-grate J’,

connected with the pipe E, and the pipe N,
connected with the tubular grate J’ and with
the pipe O, and provided with the stop-cock

M to form a eircuit with the pipe K, substan-

| tially as described.

ROBERT x MaAcKFARLANE.

mark
Witnesses:
THOMAS BELL,
J. 1. GANVIN.
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