No. 819,019, PATENTED APR. 24, 1906.

T. E. MARTIN.
FURNACE GRATE BAR.

APPLICATION FILED DEOC. 26, 1901,




UNITED STATES PATENT OFFICE.

THOMAS K. MARTIN,

OF CHICAGO, ILLINOIS.

FURNACE-GRATE BAR.

No.819,019.

Specification of Letters Patent.

e

Patented April 24, 1906.

Application filed December 26, 1901, Serial No, 87,240,

To all whom it maiy concerm:

Be 1t known that I, THOMAS K. MARTIN, 2
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of 1111-

5 nois, have invented a certain new and useful
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Improvement in Kurnace - Grate Bars,
which the following is a specification.

Any features not claimed in this applica-
tion are claimed in my divisional application,
Serial No. 259,157, filed the 6th day of May,
1905—as, tor ra,\a,]cn}i)leJ the sectwnal charac-
ter of the upper portion of the grate-bar—and
the non-warping features thereof are claimed
1 this application, while in my said divisional
application 1 have claimed various features
and details of construction which relate more
to the combinations and general construction
of a Turnace-grate.

My invention relates to furnace-grates in
geneml, but more particularly to grates n
which the grate-bars are readily removable
from the GTa,te structure, and especially to
orates In which the bars are mounted and
connected for rocking motion. Certain fea-
tures of my invention are, however, appli-
cable to all kinds of grates, and 1 do not,
therefore, iimit myself to any particular con-
struction.

(renerally stated, the object of my inven-
tion 1s to provide an improved and simple and
mexpensive and throughly-eflicient construc-
tion of grate-bar which may be readily em-
ployed i connection with different kinds of
furnaces.

Certain special objects are to provide a
orate-bar having the metal so distributed as
to prevent warping and disintegration; to
provide an improved bar in which the upper
portion may contract or expand longitudi-

nally without warping the bar; to prowde an
improved formation and construction of
grate-bar which can be used 1n either a sta-
tlon.;u}r or rocking grate, and to provide cer-
tain details and features of 1mprovement
tending to increase the general efliciency of a
furnace and to render a orate-bar of this
character more serviceable and satistactory
1n use. |

To the foregoing and other useful ends my
invention consists in matters hereinafter set
forth and claimed.

In the accompanying drawings, Figure 1 is
a side elevation ol a grate-bar mv'olvmﬂ' the
principles of my invention. Fi 1g. 218 & View
stmilar to Kig. 1 but showing the other side
of the bar. Fw 3 1s a plan of the bar shown

 in e 1.

IFig. 4 1s a horizontal section on
line —l 4 in Kig. 1 Ifig. 5 1s an end view of the
bar shown 1n I‘10 1.
tion on hine 6 6 1n Fig. 1. Ihg. 71sa Vertlcal
sectlon on lime 7 7 in Fig. 1. FIig. 81s a ver-
tical section on hne 88 mDFlcr 1. blg 9shows

- a grate-bar similar to the one shownin Fig. 2,
with the exception that the stem or leg is lo-

cated at the center of the bar. Fig. 10 is an
end elevation of one of the rocking ﬂ*ra,te bars,
the view also showing a portion of the bear-
ing-bar which supports the rocking bar.
The furnace can of course be of any suit-
able form and character, and the structure
torsupporting the grate-barscanalsobeofany
suitable form or construction: For exam-
ple, the grate structure may comprise a suit-
able number of bearing - bars A, arranged
transversely and having their ends supported
on beams or sills B.  With this construction
the grate-bars are arranged in any suitable
manner within the furnace.
to the preferred formation of the end portions
of the grate-bars the upper edges of the bear-
Ing - bars A are preferably prowded with
notches or seats a, which maintain the proper
relative 'pOSlthIlb of the grate-bars. With
the provision ot the beamnﬂ'—bm,s A, having
the seats or notches «, the Ura,te-bar C may
be made readily removable from the orate.
For example, each end of the Umte—bar may
be provided with a bearing portion ¢, the lower
edge of which can be a,dﬂ,pted to rest or fit
within the seats formed in the upper edges of
the sald bearing-bars. If desired, the Tower
edees of these be.:lllllﬂ' portions ¢ can be of a

mee edge character, so as to reduce friction

and permlt the bars to rock or oscillate freely
upon their bearmfrs The lower portion of

the bar has a leg ¢’ adapted for attachment -

to the operatmn-md As a matter of fur-
ther improvement the atoredescribed grate-

bars are of such character and formatlon as -

to effectually prevent the cracking, warping,

or disintegration usually resultmﬂ from un-
even expansion and contraction. “For exam-
ple, the bar C (shown in Fig. 1) may be sub-
stantially flat in character, 1t being observed
that the bar is supported edﬂ‘ewme in the fur-
nace. The upper portion ¢* of the grate-bar,
which 1s the portion most Sub]ect to the

harmful effects of expansion and contraction,

1s preferably of less weight and size than the

lower portion, which latter is farther away:

from the bed of coals. With this relative

| formation of the top and bottom portions of

g, 6 18 a vertical sec-
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the bar the upper portion is not thick enough
to permut the dratt to superficially chill or
cool the metal, allowing the center to remain
at high temperature. In other words, the
top of the bar is reduced in thickness and
welght to an extent to insure practically an
equal temperature for all parts of the metal
while the bar 1s in use. In this way the
cracking and disintegrating action observed
in the bars having a relatively large amount
of metal at their top is effectually prevented,
and with the thickened lower portion of the

- bar this result 1s accomplished without weak-

20

ening the bar as a whole. - Furthermore and
in order to prevent warpimg due to unequal
expansion and contraction of the upper an

lower portions of the bar, the said upper por-
tion ¢* of the bar 1s preferably divided longi-
tudimally mto lengths or sections. For ex-
ample and as shown in Fig. 1, the upper por-
tion of the bar 1s cleft or divided at ¢?, ¢*, and

¢’, so as to divide the upper or supporting

- portion of the grate-bar mmto four sections.
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The outer or end sections, 1t will be observed,
are connected with the base or bottom por-
tion ¢ of the bar by the relatively thick por-

“tions ¢ and ¢®. The connecting medium be-

tween the two intermediate sections and the
base ¢ 15, however, of a different character
and consists of the uprights ¢®. These up-
rights are, 1t will be observed, of such charac-
ter as to be capable of flexing or bending
slightly in the direction of the length of the
bar, but are of such formation as to preclude

all ikelihood of their bending or flexing later-

ally. In other words, these uprights ¢° are
thin when viewed from the side, as shown in

Kig. 1, but are thick when viewed from the

end of the bar, as shown in Figs. 5, 6, 7, and
8. 'The teeth ¢'° preferably project laterally
from the top portion ¢* of the bar and are
preferably of such formation as to leave a
slight ridge or crest extending along the top

of the bar. With the bar thus formed the

‘weight and thickness of the top or supporting

portion 1s reduced, so as to greatly reduce
the liability of the toothed portion of the bar
becoming superficially chilled or cooled while
the center of the metal remains hot. The

thickened base or bottom portion of the bar

insures the requisite strength and rigidity of
the bar as a whole, and as this base or thick-
ened portion is farther away from the bed of
coals 1t 1s therefore not subject to the injuri-
ous effects of intense heat and draft. It will
also be seen that with the top portion of the
orate-bar thus composed of sections the end-
wise expansion and contraction of this upper
portion of the baris practically taken up in-
termediate of its ends. When the upper por-
tion of the bar expands lengthwise, the up-
richts ¢? yield in the direction of the length

- of the bar, and in this way the unequal ex-
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}:vansion and contraction of the upper and
ower portions of the bar does not cause any
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warping or cracking. The base, however,
of the bar 1s located farther away from the
bed of coals, and for this reason 1t can be
orven the thickness requisite for msuring the
proper strength and rigidity of the bar as a
whole. My Invention contemplates, there-
tore, an 1mproved and scientific distribution

7C

of the metal 1n a grate-bar for the purpose of

preventing cracking, warping, and disinte-
gration. The stem or leg of my improved

grate-bar 1s preferably arr&nged_ off center or

nearer one end than the other; but it may be
located substantially at the center, as shown
n Fig. 9. . _

The grate-bars can be provided with de-
pending lugs M, which overhang the bearing-
bars and which prevent the grate-bars from
being displaced therefrom. With the afore-
said Tormation and construction each bar is
provided with transverse openings or aper-
tures N, which are separated by the uprights
provided for connecting the upper and lower
portions of the grate-bar. These openings

add to the eficiency and serviceability of the

orate-bars, inasmuch as they permit a free
circulation of air not only between the bars
themselves, but also between the upper and
lower portions of the bars. In other words,
with these openings N the air is free to circu-
late both wvertically and horizontally and in
such manner as to prevent the lower portion
of each grate-bar from becoming overheated.
With this circulation of the air around the
lower portion of each grate-bar,the amount
of metal which 1s subjected to intense heat 1s
reduced to a minimum. -
With my improved construction and for-
mation of the bar it does not warp or get out
of shape—that is to say, the usual tendency
1n this respect isprecluded or greatly reduced.
What I claim as my invention is— '
1. In a furnace, a grate-bar having an up-
per portion composed of a plurality of sec-
tions arranged end to end, and having a con-

tinuous lower portion, the said upper and

lower portions being connected by end up-
rights, and also by a number of slender inter-
mediate uprights, the end wuprights being

split vertically for some distance below the

lower edge of the said upper portion of the
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grate-bar, and the middle upright being split

or divided vertically to a point substantially
on a line with the lower edge of said upper
portion of the grate-bar, whereby each inter-
mediate section of the upper portion of the
grate-bar is supported at its ends and also at
intermediate points.

2. In a furnace, a grate-bar having a rela-
tively light toothed upper portion composed.

of sections arranged end to end, and having a

relatively heavy and continuous lower por-

tion, the said upper and lower portions being
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connected by end and intermediate uprights, '

the end uprights being relatively thick or
heavy, while the intermediate uprights are
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relatively light or slender, the upper ends of
said uprights being adapted to serve as teeth,
and certain of said uprights being split or di-

vided vertically for the purpose of giving the

upper portion of the grate-bar the afore-
stated sectional character.

3. Inafurnace, a rocking grate-bar havine
its ends provided with bearing portions, and
having also a sectional upper portion and a
continuous lower portion, the upper portion
contaiming considerably less metal than the
lower portion, and the said bar having also a
plurality of uprights connecting the said up-
per and lower portions, certain of said up-
rights being spht or divided vertically in or-
der to give the upper portion of the bar the
atorestated sectional character, and the in-
termediate uprights being relatively light or
slender and so disposed that each intermedi-
ate section of the upper portion of the grate-
bar is supported at its ends and also at inter-
mediate points.

4. A grate-bar for use in furnaces, having
a relatively light upper portion composed of
sections arranged end to end, and having also
a relatively heavy continuous lower portion,
the said upper and lower portions being con-
nected by uprights that are thicker than the
upper portion and which extend to the erest
of the latter, so that the upper portions of
said uprights may serve as teeth for the up-
per portion of said grate-bar, the end sections
of the upper portion of the bar being provided
with laterally-projecting teeth arranged out-
side of the said uprights, and the intermedi-
ate sections of the upper portions of the grate-
bar being also provided with laterally-pro-
Jecting teeth arranged between the upper end
portions of said uprights.

5. A grate-bar, provided with a relatively
light upper portion divided into a plurality of
lengths arranged end to end, and having also
a relatively heavy continuous lower portion,
the end sections of the upper portion being
connected with the lower portion by means of
thickened or relatively heavy uprichts, and
the intermediate sections of the upper por-
tion being connected with the lower portion

by means of a plurality of slender or relatively

light uprights. -

6. A grate-bar provided with a relatively
light upper portion and a relatively heavy
lower portion, the ends of said relatively
heavy and light portions being connected by
relatively thick or heavy uprights, and hav-
ing also a number of relatively light or slen-
der uprights connecting the intermediate
parts of said upper and lower portions.

7. A grate-bar having a horizontal upper
portion consisting of a plurality of thin webs
arranged end to end, a relatively heavy and
continuous lower portion, teeth projecting
laterally from the upper portion, uprights con-
necting the heavy and continuous lower por-
tion of the barwith thesaid webs which consti-

j

tute the relatively light portion, and bearing
portions for the ends of the bar, certain of
sald uprights being split or divided verti-
cally for the purpose of giving the upper por-
tion of the bar the aforestated sectional char-
acter.

3. In a furnace, a grate-bar havinge a rela-
tively thin and laterally-toothed upper POT-

tion composed of sections arranged end to

end, and having a relatively heavy and con-
tinuous lower portion, the said upper and
lower portions being connected by uprights,
the end and middle uprights being split ver-
tically for the purpose of giving the upper
portion of the grate-bar the aforestated sec-
tional character. |

9. A grate-bar provided with a laterally-
toothed upper portion divided into sections
arranged end to end, and having a continuous
lower portion, the said upper and lower por-
tions being connected by a plurality of up-
rights, certain of said uprights being split or
divided vertically in order to give the said
upper portion the atorestated sectional char-
acter.

10. In a furnace, a grate-bar having an up-
per portion composed of a plurality of thin
web-like sections arranged end to end, and
having a continuous lower portion, the said
upper and lower portions being connected by
inflexible end portions, and also by a number

of flexible intermediate uprights, the said

uprights being so disposed that an interme-

diate part of the upper portion of the grate-

bar 1s supported at its ends and also at inter-
mediate points.

11. In a furnace, a grate-bar having a rela-
tively light toothed upper portion composed
of sections arranged end to end, and having a
relatively heavy and continuous lower por-
tion, the said upper and lower portions being
connected by end and intermediate uprights,
the end uprights being relatively t{ﬁcl{ or
heavy, while the intermediate uprights are
relatively light or slender and of a character
to tlex or bend when the upper portion of the
bar expands endwise, the upper ends of said
uprights being adapted to serve as teeth.

12. In a furnace, a rocking grate-bar hav-
ing its ends provided with bearing portions,
and having also a sectional upper portion
and a continuous lower portion, the upper
portion containing considerably less metal
than the lower portion, and the said bar hav-
ing also a -plurality of uprights connecting
the said upper and lower portions, certain of
sald uprights being split or divided vertically
In order to give the upper portion of the bar
the aforestated sectional character, and thein-
termediate uprights being relatively light or
slender and so disposed that an intermediate
part of the upper portion of the grate-bar is
supported atits endsand also at intermediate
points.

13. A grate-bar for use in furnaces, having
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a relatively light upper portion composed of | means

sections arranged end to end, and having also
a relatively heavy continuous lower portion,

the said lower and upper portions being con-
nected by uprights that are thicker than the
upper portion and which extend to the crest

of the latter, so that the upper portions of
said uprights may serve as teeth for the up-
per portion of said grate-bar, the end sections
of the upper portion of the bar bemg pro-
vided with laterally - projecting teeth ar-

ranged outside of the said uprights, and an .

intermediate part of the upper portion of the
osrate-bar being also provided with laterally-
projecting teeth arranged between the upper
end portions of said uprights.

14, A grate-bar, provided with a relatively
light upper portion divided into a plurality
of sections arranged end to end, and having
also a relatively heavy continuous lower por-
tion, the end sections of the upper portion be-

ing connected with the lower portion by |

819,019

of thickened or relatively heavy end
portions, and an intermediate part of the up-
per:portion being connected with the lower
portion by means of a plurality of slender or
relatively light uprights adapted to flex or
bend-with the endwise expansion of the up-
per portion of the bar. B -

15. A grate-bar provided with a relatively
licht upper portion and a relatively heavy
lower portion, the ends of said relatively

heavy and light portions being connected by
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relatively thick or heavy end portions, and

having also a number of flexible uprights con-
necting the intermediate parts of said upper
and lower portions. .
Signed by me at Chicago, Cook county,
Illinois, this 20th day of December, 1901.

THOMAS E. MARTIN.

Witnesses:
Arraur F. DURAND,
Harry P. BAUMGARTNER.

35



	Drawings
	Front Page
	Specification
	Claims

