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To all whom LG 1ALl CONCEFTL:

Be it known that I, WiLLIAM McCLAVE, a’
citizen of the United Qta,tes residing at Ser e

ton, in the county of L%ckawanna and State

of Pennsylva,ma have invented certain new"
and useful Improvements in Gratés: and I
do hereby-declare the following to be a full,
- clear, and exact description of the mventlon |
- such as will enable others skilled in the art to‘
which it appertains to makeand use the same.

My invention relates to improvements in-

grates for steam-boilers or other kinds of fur-
naces, and more particularly to that class of-
grates known as *‘stationary grates,” in which
the grate-bars are stationary and are not ca-.
pable of arocking or other similar movement.

The invention 0011818138 in certain novel con-
structions, combinations, and arrangements

of parts, as will be he1 eumfter more f ully de—*‘ '.

scribed- and clmmed

In the accompanying drawmn*s Flﬁ'me 1
represents a-horizontal section throu D‘h a fire-
place of a furnace, showing my 1mp10ved“j
grate mounted therein, pmts being broken

Fig.

away to better reveal the construetlon
2 represents a vertical longitudinal sectlon

through the said grate, 111ustratmﬂ* the con-

stlucmon of the carrier-bars, FID‘ o repre-
sents a detail plan view of - a p01t10n of the
framework of the grate.

carrier-bars., Xig.5repr esents a vertical sec-
tion through an mtermedmte carrier-bar and

showing the adjacent ends of grate-bars sup-
Fig. 6 1eplesents a detail

ported thelebv
plan view of a p01t1011 of the grate, showing

the meeling and locking ends of the wr&te-,_‘
bars in place in a soeket formed in the car--
- rier-bar; and ¥ig. 7 1ep1esents a detail side
inger adapted tO'f

elevation of a 1emovable
form a part of cne of the n‘rate-bars

A in the drawings represents my improved
grate; B, side carrier-bars; C, an intermediate
carrier bal and D _grate- bars adapted to be
mounted upon said carrier-bars. |

In carrying out myinvention I provide my
orate with carrier-bars to support the ends of
suitable grate-bars. If the furnace to be
supplied with the grate 1s construeted with a
narrow fireplace, it might be sufficient to pro-
vide the grate with only two carrier-bars,

ey

Fig. 4 represents a
detail vertical seetlon thr oun*h one of the side

which Would be arranged alonﬂ' the side of
the fire place or box Ubually, however the

fireplaces of furnaces are sufficiently Wlde to

make it preft,mble 10 employ one or more in-
termediate carrier-bars,so that the grate-bars
connectmn' the same wﬂl not have to be made
ST ﬁelently long to weaken them. Tor the
sake of illustr amon I haveshownin the draw-

ings a grate provided with side carrier-bars
B B and an intermediate carrier-bar C. Hx-

cept at the upper edge these carrier-bars are
made alike. The mde carrier-bars B are con-
structed with a main -body p01t1011 b, which
oxtends from end to end and is usually pro-
vided with bearing-lugs,asb’'d’. Therearlugs
b" are adapted to p10;|eet into the brickwork
of the fur nace and may rest directly upon the

‘brickwork or upon a plate or bar inserted

therein, as at 02
ends of the carrier-bars pleferably rest upon.
a bearer or suppor ting-bar b3 arranged trans-
versely of the furnace.

The lugs upon the forward

VVhlle I hme shown
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and “described the carrier-bars as provided

with the'lugs 0" 0', it is sometimes neces-
sary and advisable to place the supporting
means for the carrier-bars at different points
along their body portions and dispense with
the use of lugs. In order to lighten the car-
rier-bars, the central portion theleof may be
reduced to form a comparatively thin web
portion, as 6% = This portion may also be fur-
ther Iwhtened by making perforations there-
in, as at 0° 0% In order to str engthen the
carrier-bars, I contemplate using a tr uss, COn-
sisting of a bruss-1 od, as 0° adapted to extend
throu ﬂ*h apertures formed in lu gs 070", formed
on the bar near its ends, nuts bemm apphed to

75
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the outer ends of the said rod to tighten it in

place. One or more struts, as b8, are inter-
posed between the body portmn and the truss-
rod 0% In constructing the carrier-bars in
this way, while the cost of the same is slight,

yet the strength thereof is increased.

While I have described and illustrated the
truss construction, yet I may also form the
carrier-bars with a str engthening-web upon

1ts under side in the pl&ee of the truss, cast

solia thereto, without departing in the least
from the spirit of my invention. This latter

construction will be found preferable where
the cmuel-bms are 'Very short, but foj. long

sle
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bars the truss construction is cheaper and | which event the bars will also be provided
P

stronger. Above the body portion of the car-

rier-bar extends a web portion, as 0° to a con-

siderable height, as illustrated in Fig. 4 of
the drawings, and the upper edge of this web
is tapered and extended to one side, as at b.
The upper edge of the tapered portion 5% is

preferably extended far enough to slightly

overhang the body portion 6 of the carrier-
bar and 1sthus adapted to be brought in close
proximity to the side walls of the fire-box, a
suitable expansion space being left between
This construction enables me also
to place the lower body portions of the car-
rier-bars at a greater distance from the side
walls of the furnace. Among other advan-
tages this prevents the gathering of ashes
between the body portion and the wall. At

suitable intervals along the length of the car-

rier-bar I3 are formed sockets or recesses b'l,
adapted to receive the ends of grate-bars D.

These recesses preferably extend entirely

through the bar transversely thereof. The
web 0”of the carrier-bar may also belightened,
if desired, by perforations, as 0. As above
stated,the intermediate carrier-bars Care con-
structed like the side carrier-bars, except on
their upper edges, being provided with body
portions ¢ and a truss-strengthening portion,
as ¢', and an upwardly-extending web ¢® upon
the upper side of the body portion.
the upper edge of the web portion c? the car-
rier-bars are again widened, preferably to the
full width of the body portion ¢, as at ¢, the
upper edge of this widened portion ¢® being

tapered upwardly to form a ridge portion, as

¢t. The web portion ¢? and the ridge portion
¢* are aiso provided at suitable intervals with
transverse recesses or sockets, at ¢® ¢,

In order to bind the side carrier-bars and

- the intermediate carrier-bars together and to
~hold them from twisting, the front and rear

- grate-bars D are provided with tapering end.

45

50
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portions, as d d, which are adapted to engage

correspondingly-tapering recesses. Thegrate-

bars D extend entirely through the side car-
rier-pars and rest in the tapering or dovetail
recesses 0%, formed therein. The ends of the

grate-bars which rest upon the intermediate

bars only extend about half-way through the
same and engage the double-tapered recess ¢f,
the ends of adjacent grate-bars abutting
against each other in said recess. DBy this
construction it will be seen that the carrier-
bars are firmly tied togetherand cannot twist
outof place. Asan additional binding means
the end grate-bars may be provided with lugs,
as d’' d'y adapted to bear against the vertical

faces of the carrier-bars, and thus further se-

cure arigidity of the grate. The intermediate

grate-bars D are preferably made without

dovetail ends, merely resting in the recesses

formed 1n the side and intermediate carrier-

bars. I find it advisable, however, in some

forms of grates to construct all the interme-

diate grate-bars with dovetailed ends, in | therein.

Along |

|

with lugs similar to the lugs d’ d', the por-
tion of the carrier- bars against which the
sald lugs abut being formed with correspond-
Ing meeting faces, as illustrated in the draw-
ings. The recesses 6, and also the recesses
¢’ in the side and intermediate carrier-bars,
respectively, are preferably made slightly
wider at their upper ends than at their lower
ends, whereby their walls are flared slightly
toward the upper edge of the bars. Whilel
have shown and described this construction,
yvet 1 contemplate using bars made with re-

‘cesses having vertical walls or of the same

width throughout. I prefer to form down-

wardly-projecting lugs d” upon the endsof the

orate-bars adapted to engage sockets or re-
cesses formed in the bottom of the recess ¢’
of the intermediate carrier-bars. Theselugs
will serve to hold the abutting ends of the
grate-bars sufficiently close together to pre-
vent the enlargement of the space between
them. "The lugs upon the outer ends of the
grate-bars will overhang the body portion of
the side carriers and serve as an additional
safeguard for keeping the carriers straight
and in place, as illustrated in Fig. 4 of the
drawings. |

While I contemplate nsing and while my
grate 1s thoroughly adapted for using grate-
bars having their fire-surfaces or finger por-
tions cast integral with the body portion
thereof, yet I prefer to use grate-bars having
removable fingers, as 1llastrated in the draw-
ings. Theessential feature of the grate-bars
used with this grate is the supporting of the
sald grate-bars in such a manner that the

body portions thereof and the carrier-bars

supporting them shall be somewhat below the

upper surtace of the fingers.
As will be seen from the above description

and the drawings, the upper edges of the car-

rier-bars and the upper edges of the body
portions of the grate-bars are upon about the
same horizontal plane, the fingers ° of the
said grate-bars projecting above the said
framework. As seen in Fig. 1 of the draw-
Ings, the framework thus constructed may be
entirely covered by the finger portions d° of
the grate-bars, as the said finger portions can
be mounted in such a frame as to come very

close to the side walls of the fire-box, and thus
thoroughly protect not only the body portions

of the grate-bars but the carrier-bars from
severe action of the heat.. The finger por-
tions d? are preferably provided with shanks

or stems, as d*, -adapted to be inserted in

sockets, as d° ’, formed in the body portions
of the grate-bars.

cise construction of the fingers and the sock-
ets in the body portions to receive the same
forms no part of this invention, as it is the
subject-matter of another application filed by
me on even date herewith and duly claimed

While I prefer to use a
grate-bar constructed in this manner, the pre-
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may, if desired, form fingers d® of the grate-
bars, so as to break spaces between the ends
of the fingers, the fingers being formed longer
upon one side of the shank portion than upon

As illustrated in Fig. 1 of the drawings, 1]

the other and arranged alternately in the
body portion of the bar, so as to break spaces

with the fingérs of the next adjacent bar.
The teeth df formed upon the said fingers,
may also be formed alternately long and
short, as illustrated in Fig. 1, so that they
will also break spaces with the teeth of acl]ja-
cent fingers. This construction of fingers
and teeth adapted to brealk spaces between

them may be applied equally well upon

grate-bars having fingers cast integral there-
with, as upon grate-bars having removable
fingers, and I contemplate using both forms
with my improved carrier-bars. The fin oers
of the grate which are adjacent to the side
walls are made of a length to leave the same
space between them and the side walls
throughout—namely, only sufficient space for
expansion. The teeth on the fingers which
are adjacent to the side walls are also made

of a uniform length to accomplish this pur-
pose. Wlhile, as I have above described, I

preferably use bars having fingers adapted to
break spaces between their ends, vet I may
use bars having fingers of the same length
throughout or fingers having teeth of the
same length throughout, so as not to break
spaces, all within the spirit of my invention.

It will be apparent from the above deserip-
tion that my improved grate is: particularly
well adapted for furnaces using stationary
grates, for it is not only very simple in con-
struction, but possessed of great strength and
durability.

or cinders will be prevented by the tapering
shape of the upper edges of the carrier-bars.

tion of ashes upon the carrier-bars of a orate,
especially where a mixed steam and air blast
1s used, operates to rust out the said bars Very
rapidly. The liability to damage from rust-
ing not-only to grate and carrier bars, but
also to boiler-plates, is particularly great in
boiler-furnaces constructed upon the locomo-
tive type, where the ashes are likely to accu-
mulate between the carrier-bars and the said
boiler-plates. It will also be perceived that
my improved carrier-bars are well adapted to
support any style of grate-bars which employ
fingers or fire-supporting surfaces extending
above the body portion of the grate-bars.

Having now described my invention, what
I claim as new, and desire to secure by Letters
Patent, is—— | '

1. Inagrate, the combination with suitable
grate-bars, of carrier-bars provided with ta-
pering edges upon their upper sides, the side
carrier-bars of the said grate havin g their
upper tapered edges extending tooneside and
slightly overhanging the body portion of the

bar, whereby any ashes of the furnace will |

I'rom the shape of the carrier-
bars it will be seen that all collection of ashes |

not be caught and held between the body por-
tlon and the wall, the construction being such
that the upper edges of the carrier-bars are
considerably below the fire-bearing surface of

the grate-bars, and completely covered the'_re«- |

by, substantially as described.

2. In a stationary grate, the combination

with suitable grate-bars, of carrier-bars pro-

vided with a body portion proper, a truss for

strengthening the same, a reduced web por-
tion formed upon the upper edge of the said
body portion and a tapering portion formed
on the top of the said web, recesses in the said

‘web and tapering portion for receiving grate-
bars, the construction being such that the fin-

gers or fire-supporting surfaces of the grate-
bars will extend above the plane of the upper
edges of the carrier and grate bars proper, so
that the said carrier-bars will Dhe
from the severe action of the heat, substan-

tially as described.

5. In a stationary grate, the combination
with suitable grate-bars, of earrier-bars pro-
vided with a body portion, a reduced web por-
tion formed upon the upper edge of the body
portion, and a tapering portion formed on the
top of the said web, the said web and the said
tapering portions having recesses formed in
them for receiving grate-bars, the construec-
tion being such that the fingers or fire-sup-
porting surfaces of the grate-bars will extend
above the plane of the upper edges of the car-
rier and grate bars proper so that the carrier-
bars will be protected from the severe action
of the heat, substantially as deseribed.

75

30

protected
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4. In astationary grate, the combination of -

carrier-bars having recesses formed in their
upper edges extending entirely through the
said bars transversely, grate-bars adapted
to rest in the same, means for locking them
together comprising tapered end portions
formed on the grate-bars and adapted to be
dovetailed in the said recesses formed upon
the carrier-bars, lugs adapted to engage the
surfaces of the said earrier-bars for impart-
Ing further stability to the structure, the con-

105

IIC

struction being such that the fire-supporting

surfaces of the grate-bars may completely

cover the supporting structure beneath it,

substantially as described. |

5. In a grate, the combination of carrier-
bars having recesses in their upper edges, the
sald recesses being provided with depressions
or sockets in their bottom portions, grate-bars
adapted to be supported by the said carrier-
bars and rest in the said recesses, and lugs
formed upon the said grate-bars adapted to

-engage the said depressions to hold the abut-

ting ends of the grate-bars against each other,
substantially as described. o

- 6. In a grate, the combination of carrier-
bars having recesses in their upper edges, the
sald recesses being provided with depressions
or sockets in their bottom portions, grate-bars
adapted to be supported by the said carrier-
bars, and rest in the said recesses, and lugs
formed upon the said grate-bars adapted to
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-

engage the-said depressions to hold the abut-

In testimony whereof I affix my signature

~ tingends of the grate-bars against each other, | in presence of two witnesses.
- the lugs on the outer ends of the grate-bars . - AT
being adapted to overhang the body portion '_ WILLIAM MCCLAVLE.
5 of the side carrier-bars to hold them straight Witnesses:
and in proper position, substantially as de- - HENRY A. KNAPP,
scribed. _ | W. M. BUNNELL.
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