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To all whom it ma 1/ COTLCETTL:

Be it known that I, WILLIAM M(,CLAVIL aQ
citizen of the United States residingat Ser an-
ton, in the county of Lmkawann& and State.
of Pennsylmnm, have invented certain new

and usefal Improvements in Grate-Bars and
Grates for BBoiler or other Furnaces; and 1
do hereby declare the following to be a full,

clear, and exact description of Lhe invention,.
f-sueh as will enable others skilled in the art _toj

whichit appertains to make and use the same.

My invention relates to the construetion ot
orates and grate-bars for boiler and other fur-

naces, which bars for certain styles of grates

may be stationary, while for other styles they

may be so constr ucted as to have a rocking

motion; and it consists, first, in the novel con-
struction of removable ﬁngers, which, with
the body portion of the grate-bar, constitute
the grate-bar proper; second, in a grate com-
posed of a series of such bars and third, to
novel means for securing the ﬁnﬂ'ms in plaeeﬂ
within the body pmtmn of the grate - bar,
whereby numerous advantages are Seeuled |

as will be hereinafter descmbed

In the accompanying drawings, Figure 1is |

a perspective view of my mventwn as apphed
to an approximately inverted- L-shaped rock-
ing grate-bar. Fig. 2isa top plan view of the
same. Fig.81isa vertical longitudinal section

thr oucrh the body por fion of the bar. " Fig. 51is

a ver tm&l transverse section through the bar.
Fig. 6 is a perspective view of the body por-

tlon of the bar with the fingers removed. Kig.
7 is a view showing the undel side of the body
portion of the grate-bar. Fig. 8isa detail per-
spective view “of an appr 0:{1111&‘56157 inverted-
L-shaped finger. Iig.

bay, showing the partitions forming the sock-
ets as cut away slightly below the upper edge
of the same. Xig, 10 is a perspective view of
my invention as applied to an approximately
T-shapedrocking grate-bar. FKig. 11 isaver-
tical transverse -section through the same.
Ifig. 12 is a per spoetwe view of an approxi-
matelyT shaped finger. Tig, 13isa perspec-

tive view of my invention as applied to asta--

tionary grate-bar.  Fig. 14 is a top plan view
of the same, but in this instance the cuter

edges on hoth ends of the teeth of the fingers

manner;

Fig.4isa h01 1zontal qectmn

9 is a vertical trans-
verse section Th ouﬂh the body portlon of the

"are in the same vertical plane longitudinally

of the fingers and not arranged in & 718742
and I'ig. 15 18 a 51de elevation of 3!
&hﬂ'htly-modlﬁed form of finger, the shank

Deing located to one side of the center of the

head 10110*1tudma,11y of the same. Fig. 10 18
a perspective view of a rocking gmte COIl-
structed in accordance with my invention.

A in the drawings represents a rocking
orate-bar, which is composed of a body por-
fion a and removable approximately L-shaped
fingers a’. - The body portion consists, pref-
embly of a single casting hzwmn spaced side
walls a* ¢’ and end walls ¢ c. Vertical patr-
titions «f, extending, preferably, the entire
depth of ‘the body portmu of the bar, are
formed between the side walls and form a se-

ries of open-ended sockets o’ for the 1ecept1011

of the shanks ¢!'® of the removable fingers «'.
In cross-section the body portion may be of
any suitable shape. Journals ¢® are formed

on the end walls a* @’ of the body portion at

any suitable point, and a connecting-bar jour-
nal ¢’ is formed on the unde1 side of the bar

‘at any suitable point.
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In Fig.9 I have shown the pm t1t@ns form-

inﬂ' the Soekets in the body portion with their
'uppel edges cut away,as at a®, below the up-
“This

will be found an advantageous construction

per edge of tha body portion proper.

under. certain conditions. The sockets are

-made preferably tapering outwardly from bot-
tom to top, and one side all of the body por-
‘tion is formed with passages a' &' for the in-
sertion of a tool for securing the fingers in
place, as will be hereinafter descr ibed.

The fingers «', which are used in the style
of grate- bar now being described, are of the
same shape, though the teeth a,13 instead of
being arranged in & zigzag manner, may have

all of thelr outel edﬂ‘es on both ends in the

same vertical plane 1011011311(1111&1 of the finger.

The teeth are prefera bly beveled on their un-
der surfaces, as shown. The head a'* of the
finger extends a considerable distance above

.the upper edge of the boay portion proper of
‘the grate- b.‘:u and this is accomplished by

fmmmo' it wi ]:1 a thinned web a* transverse
to the bo-ly portion. The back lower end of
thig web portion is formed with abutment-
lugs a'% ¢'% extending on both sides of the
web which also serve to support the finger
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on the upper edge of the body portion of the
bar. These lugs are beveled on their upper
surfaces downwardly and outwardly in both
directions, as at «'” ¢!, so as to prevent any
ashes which may fall between the teeth of the
fingers lodging on the same and clogging the
ventilation through the grate, but will dis-
charge the same into the ash-pit below. The
shank a' is flattened and preferably wedge-
shaped and extendsdownwardlyandinwardly

from the web portion ¢! and at richt ancoles.
o o

to said web portion. DBy constructing the
finger with a comparatively high vertical web
transverse to the grate-bar and forming it
with a shank at right angles to said web the
Intense heat is not only removed farther away

from the body portion of the grate-bar, but

the heat-line by conduction is brolken to a
large extent. The back of the shank ¢! is
formed with a shoulder ¢ for receiving the
bent end of a locking-key, as will now be de-
scribed. When a finger is placed in position
In one of the sockets ¢’ and is foreced down,

it is held in place by a wedge-shaped key a?,.

which 18 inserted in a key-seat ¢**on the un-
der side of the grate-bar and is of sufficient
length to project sufficiently above the shoul-
der ¢ on the shank of the finger and to Dbe

turned over against said shoulder by means
of a suitable tool, which is inserted through

the passages a'*. Inremoving the fingers for
the purpose of inserting new ones it is simply
necessary to forece the same out from the un-
der side of the bar by the use of an ordinary
‘““set.” - |

Thus far the desceription has had reference
to a grate-bar constructed of approximately
inverted-L.-shaped fingers. I will now pro-
ceed to describe the construction of a grate-

bar composed of approximately T-shaped fin-
gers. In many respects theyv are the same in

construction as the grate-bars just described,
but they differ in the following particulars:
T'he body portion of the grate-bar proper
where the inverted-l.-shaped fingers are em-
ployed slants downwardly and forwardly, and

‘the back wall of the same is made on a cyma-

reversa curve in order to facilitate one of the

rocking movements peculiar to this construe-

tion of bar and the movements of said bars
with respect to each other and to the forma-
tion of deep pockets between the respective
grate-bars without a large space being formed
between thesame for the aceidental discharge
of fuel, as shown and described in my Letters
Patent No. 318,007. Where T-shaped grate-
bars I3 are employed, as shown in Fig. 11, the
sockets O in the body portion are arranged
vertically and preferably diverge from bot-
tom to top, the largest part of the opening be-
ing at the top. The construction of the fin-
gers b’ is practically the same as the inverted-
L.-shaped fingers, except that the shank 2 is
arranged centrally of the length of the head

portion {® and extends downwardly from the

same 1n a vertical manuner. With this con-

siruction a key to secure the fingers in place

I claim as new, and

607,263

| is not absolutely required, as there is not the
‘same tendency for the fingers to draw out as

there is in the inverted-L-shaped construc-
tion. The teeth 6* may be arranged in a zig-
zag manner, as shown in Fig. 2 of the draw-
ings, or they may be arranged to have their
outer ends come in the ‘same vertical plane
longitudinally of the fingers, as shown in
Fig. 14.

In Ifig. 13 I have shown the invention ap-
plied to a stationary grate-bDar. The con-
struction of the parts is practically the same
as in the T-shaped bar, with the exception
that 1t 1s not provided with journal ends or
a connecting-bar journal, and the shank on
the fingers may be arranged vertically a lit-
tle to one side of the center longitudinally of

‘the head for the purpose of making the fin-

gers break spaces between the bars.

In Fig. 16 I have shown a rocking grate
constructed 1n accordance with my invention
and composed of a series of grate - bars and
fingers, as herein described. The manner
of connecting the grate-bars and operating
the grate forms no part of my present inven-
tion, the same being covered by my Letters
Patent No. 529,291, and dated November 13,
1894, | S

The advantages of the different construe-
tions are obvious from the foregoing descrip-
tion and produce a grate which admits of
perfect ventilation to the fuel from below,
the fingers of which can be conveniently re-
moved when they have become burned out

and new ones substituted therefor.

A grate constructed with grate-bars in ac-
cordance with my invention, as above de-
seribed, is adapted to burn fuel of any size,
as the openings between the outer ends of the
acjoining grate-bars and the meshes formed
between the teeth of the fingers can be made
relatively larger or smaller without departing

from my invention, according to the size of

fuel it may be desired to hurn.,

T'he constructions deseribed andshown may
be slightly varied without departing from my
invention. |

IHaving now deseribed my invention, what
desire tosecure by Letters
Patent, 15— - |

1. As animproved article of manufacture,

‘a finger for a rocking grate-bar composed of
a single piece of metal, and comprising in its

construction a head havinglaterally-extend-
ing teeth and a downwardly-extending flat-

tened shank, a thin vertical web connecting

the same, the shank extending at right angles
to the web and parallel with the teeth, and an
abutment-lug at the upper end of the shank
to form a seat for the finger on the top of the
body portion of the grate-bar, the said lug

‘having outwardly and downwardly divergent
top surfaces which prevent the collection of
‘ashes on the lug, the finger being so con-

structed that a strong shanlk issecured which
does not necessitate a socket portion on the

| barsolarge as to materially obstruct the draft
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and to also materially diminish the depth of
the pockets formed between the grate-bars,
when the grate-bars are rocked to cut out
clinkers and ashes,substantially as described.

2. As an improved article of manufacture,
a finger for a rocking grate-bar composed of

a single piece of metal, and ecomprising in 1ts

construction a head having laterally-extend-
ing teeth, which are beveled on their under
surfaces and arranged in a zigzag manner, a
downwardly-extending flattened shank,a thin
vertical web connecting the same, the shank
extending at right angles to the web and par-
allel with the teeth, and an abutment-lug at
the upper end of the shank to form a seat for
the finger on the top of the body portion of
the grate-bar, said lug having an outwardly
and downwardly divergent top surface which
prevents the collection of ashes on the lug,
substantially as described. |
3. Arockinggrate-barcomprisinginitscon-
struction a body portion proper provided with
spaced elongated sockets, fingers inserted 1n
said sockets, each of said fingers comprising
a head having laterally-extending teeth and a
downwardly-extending flattened shank, and
2 thin vertical web connecting the same, the
shank extending at right angles to the web
and parallel with the teeth, whereby a strong
shank is secured which does not necessitate a
socket portion so large as to materially ob-
struet the draft and to alsodiminish the depth
of the pockets when the baris usedin cutting

out clinkers and ashes, substantially as de-

scribed.

4. A rocking grate comprising in 1its con-
struction a plurality of grate-bars, each of
which comprises in its construction a body
portion proper provided with spaced elon-
cated sockets, and fingers inserted into said

| sockets, each of sald

-

o

ingers comprising ahead
having laterally-extending teeth and a down-
wardly-extending flattened shank, and a thin
vertical web connecting the same, the shank

extending at right angles to the web and par-

allel with the teeth, whereby a strong shank is
secured which does not necessitate a socket
portion so large as to materially obstruct the
draft and to also diminish the depth of the
pockets when the grate is rocked to cut out
clinkers and ashes,substantially as described.

5. A grate-bar comprising in its construc-
tion a body portion proper provided with
spaced sockets, transverse openings formed
in the side of the bar and extending into the
sockets, fingers inserted in the said sockets,
each of said fingers comprising a head having
laterally-extending teeth and a downwardly-
extending shank formed with a shoulder, and
a key driven into the bar from its under side
and bent over to engage the shoulder on the
finger, substantially as described.

6. A grate comprising in its construction a
plurality of grate-bars, each of which com-
prisesin itsconstruction a body portion proper

provided with spaced sockets, transverse

openings formed in the side of the bar and ex-
tending into thesockets,fingersinsertedin the
said sockets, each of said fingers comprising

ahead having laterally-extending teeth and a

downwardly-extending shank formed with a
shoulder, and a key drivenin the barfrom its
under side and bent over to engage the shoul-
der on the finger, substantially as described.

In testimony whereof I hereunto affix my

signature in presence of two witnesses.

WILLIAM McCLAVE.
Witnesses: | |
HENRY A. KNAPP,

W. M. BUNNELL.
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