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To all whom it may concern: |
Beit known that I, JEAN W AGNER, a citizen
of the French Republie, residing in Paris, in
the Republic of France, have invented cer-
tain new and useful Improvements in Grate-
Bars, (for which I have obtained Letters Pat-
ent in the following countries: Germany, No.
76,554, dated Apml 11, 1893; Great Britain,

No. 7 -LOG dated Apml 11, 1893 France, No.
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":2‘:?9}4_-90, dated April 19, 1893; Belgium, No.
104,632, dated April 20,1893 ; Switzerland, Nos.
7,219 and 7,459, dated July 26, 1893; Austria-
Hungary, No. §0,941, dated October 29, 1893;

Italy, No. 85,208, dated November 14, 1893,

and Spain, No. 15 389, dated January 19,
1894, ) of which the follf)wmﬂ isa speelﬁcatlon

The objects of this mventmn are to secure
a thorough distribution of the air throughout
the mass of coals, a free escape of the ashes,
facility of raking the coals, and an effectual
cooling of the grate-bars, and to provide a
simple, light, and inexpensive construction
combining these properties.

The construction of my improved grate-bar
is based on the principle that in place of thick
barswith lateral channels or recesses thin bars
or webs are used, the thickness of which is

about equal to one-fifth of the cross-section

of the teeth or blocks, and that these heads
or blocks are arranged in the form of inverted
pyramids which are placed astride of the web
at right angles thereto and form one integral
whole with the same, In such a manner that
the sides of the pyramidal teeth or blocks
form tapering ribs which extend partly or en-
tirely over theweb, so as to reinforce the same
and proteet 1t aaams‘t warping whensubjected
to the heat of the fire. DBetweenthetapering
sicdle ribs of the inverted pyramidal teeth are

formed side channels of wuniform tapering |
shape, through which the air passes in up-

ward direction without being obstructed and
is then distributed uniformly by means of
transverse channels between the upper parts
ot the teeth or blocks, while the air at the
same time exerts a cooling action on the pro-
jecting sides of the teeth. Theimproved con-

struction therefore produces the proper and
uniform cooling of all the parts of the grate-

bar, and notwithstanding the small distance
between the teeth an increased flow of air
and a better combustion of the fuel are pro-

duced, so that the grate-hars can be used for

furnaces of all kinds, even for such in which
the consfructions heretofore in use have
failed. | -

In grates heretofore in use, even the best
grate- bms having a distance of five millime-
te 'S _between the teeth, have about thirty per

~cent. offree gr&te—snrface, while my improved

construction, provided with like distances be-
tween the teeth, has a free grate-surface of
forty-five percent. and more. Noexistingsys-

| tem of grate-bars permits the reduction of the

intervening space between the bars to such an
extent as my system, which is important for
the reason that my improved bars can be used
with any suitable fuel without impairing the
free dropping of ashes and slag, while the five
can be raked from above the grate as well as
from below. Kurthermore, the side channels
pass in straight lines from the upper part of
the web toward the lower part and furnish no
projecting points in which ashes or slag can
settle, while they furthermore permit the free

-11111‘0(:1{10‘51011 of the stoker from Dbelow for the
proper cleaning of the spaces between the
bars.

By earrying out the principles referred to
in my improved grate-bar it can be made in
various constructions, according to the pur-
poses forwhich the same is designed; and the
invention consists, therefore, of a grate-bar
in which the welb is provided with teeth or
blocks formed of inverted pyramidal shape,
which are arranged astride of the web at right
angles thereto and the side portions of which

| form. intermediate tapering air-chanmnels of

uniform tapering shape, which communicate
with transverse channels between the upper
parts of the teeth or blocks,as will be described
hereinafter, and finally 1}0111‘(6(1 out in the
claims. -

In the accompanying fd12{1;%-’111gf:xj Kigure 1
represents a side elevation of two eross-bars
arranged side by side and connecfed with
each otherattheends. Iig. 2 1s a plan view
of Fig. 1. Fig. 5 1s a vertical transverse sec-
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tion on line 3 3, Fig. 1

(&

SN Ver'se Secmon 011 line 6 0 Fig. 4.

~Similar letters oi 1*eferenee mdieate em*re-;

L Sp{)ndlﬂf" parts.

- HTO

Referring to the dlawm oS, A 1‘6]_)1‘686111382
Lhe web of my improved g c‘f'ra,te—bw= whiech 1 18@
- made of comparatively thm CTOSS- seemon

B B are the teeth or blocks, which are
0 1'01*med on the upper: pa,rt of the ﬂ‘rate-‘bm* A
~and which are made in the shape m‘f inverted
i ngLhant difficulty, and the pyramidal teeth.

EEERR 1 s pyramids that are placed astride of the web,

 bars 4

- sothat the down wm*dly*extendmﬂ‘ and tapel-
~ ing side portions p form vertical channels:
~C on the sides of the web A which side .

~ channels connect with transverse ehannelsE
e
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between the upper parts of the teeth.

as desired. |

When it is desired to make ﬂ‘rme~bms of
lichter construction, which are qpecla)llv
mhpted for fire- boxes of locomotive or marine
boilers, two or more adjacent teeth or blocks
are connected in oroups, so that the grate- bar
is composed alternately of inclined faces P
and of dlaﬂ‘onal depressions C', the raised
side faces p' at one side corr espondmﬂ* to a
diagonal depression C' on the opposite side
of 1311@ bar, and so on. These bars are not re-
quired to be made thicker than the latsmooth
bars or webs of wrought or cast iron or even
steel which have recent-]y been in consider-

able demand and have the advantage that

they permit of an increased and more uni-
formly - distributed flow of air through the
channels C' and I, while the lower pm:'t of
the web exfends to a considerable distance
intothe ash-pit. The diagonal depressions C
on one 51(10 correspond to the tapering side
faces p' on the other side, so that the bar 1is
not weakened at any pomt thereof. One end
of each bar is provided with a projecting lug
n at one side and with a corresponding groove
n' at the other side, which lug extends Into
the groove of the adjacent bar, while the op-

| - Fig. 4 is a side view |
of amodified C@HStI‘HGtIOIl of grate-bar, which |

1is speecially adapted for the fumaees of loco-
‘motive and marine boilers.

view of Fig. 4; and Fig.

Fig. 5is a plan
018 a Vertwal tr-a,ns-g-

the sides of the web.:

"T’he
eross-channels form the continuation of the
side channels and separate the upper parts
of the heads or blocks from each other.
transverse channels E of one bar do not reg-
ister with the transverse channels of the: ad~
jaecent bar, as the teeth or blocks of the same |
" are arranged so as to alternate with the ‘teeth
- of the: &d,]aeent orate-bars, so that @pposlteé
SERE RN §13@ each transverse ¢hannel E a side: pmt,mn 23
is placed, as shown clearly in Tig. 2.
. barsean either be all of the s
~ they can be arranged in some cases with ad-
1 vantage so as to h&we different: depths as is:
=:g:ji?wiwghom
138
- o Alds am‘ar}ﬂed that is of less depth than the |

EEE and ‘the lower edge of which is straight
or inelined from the: eenter toward the ends,

"The |

- "The |
same depth or |

for ‘instance, in Fig. 1, in which be- |
tiween: two ograte- bmﬂs A an mtermedlate bar |

561,929

posite ends of the grate-barsare provided with
abutments 73, Wthh in connection with the
“lugs and grooves at the opposite ends, hold
:the Grat&bm*% at the proper d1stmlce from -
each other as shown clearly in Figs, 2and 4.
| In very 1011ﬂ bars every second bar is pr efer- |
ably pmvlded at both sides with lugs by which
the proper distance of the bars is retained in-
;termedmt@ly between the ends and thereby
the warping of the bars prevented. o
| composed of these bars having thin wabs and. .

A grate

pyramidal-shaped teeth dlSposed atright an- - L

form channels flaring uniformly from their
tops to the apexes of the pyramidal teeth on.
‘These channels afford
;faelhty for the escape of ashes without clog-
‘vingand constitute tapering passages through
;Whmh air readily passesincontinnousstre ams
eto the coals above the grate. R

gles to the web permits the easy mkmo of the
;ﬂmte between the bars by means of a poker .. .
8o

" Having thus deserlbed my 111'&*611‘[1011 L SEEREES

: clmm as new and. desire to secure b} Lettezb: SEUREES
eP&tent—*%;@;a::--e--- o ' 90
1. Agrate-bar: composed of a web hm ll‘lﬂg EERRNRE
‘a thin upper: edge and pymmlda]. teeth upon
‘asidethereof, ‘nhe bases of the pyramids which .
form. said teeth constituting the fuel-support-

ing surfaces of the bar and lying with their

‘t,d;]a,eent edges at right angles to the web, the =

pyramids bemﬂ‘ spaced so as to leave between;
them flaring chfmnels forthe passage of ashes, =

the apices of the pyramids terminating inor .

between the planesof the two sides of the web..

IDC’ -

92, A crate-bar composed of a web having

the pyramids which form said Leeth constitut-
ing the fuel-supporting surfaces of the bar
md Iying with their adjacent edges at right
angles to the web, the pyramids bemﬂ* sp%eed
so as to leave between them flaring channels

forthe passage of ashes, the apices of the pPyra-

mids terminating in or between the planes ot
the two sides of the web.

A grate-bar composed of a web having
a thm upper edge, and pyramidal teeth dis-
posed thereon, the bases of the pyramids which
form said teeth constituting the fuel-support-
ing surfaces ol the bar *md lying with their
adjacent edges at right anﬂles to the web and
the pymmlds being dlspoqed in groups and

a thm upper edwe, and pyramidal teeth {]1‘5—
| posed on opposite sides thercof, the bases of =

I[TO

having flaring channels between the oroups

in. altemahon on opposite sides of the web,
the apices of the pyramids terminating in or
between the planesof the twosidesof the web.
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In testimony that I claim the foregoing as I

my invention I have signed my name in pres-
ence of two subseribing witnesses.

J. WAGNER.

Yitnesses:
W. MULLER,
ROPSHIRE.

CLYDE SE
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