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To all whomf it may concerm:
Be it known thatI, ECRLEY B. COXE, a ¢ltl-

zen of the United States, residing at Drifton,

in the county of Luzerne and State of Penn-

‘sylvania, have invented certain new and use-
fulImprovements in Furnace-Flosrs for I'rav-

eling-Grate Furnaces, of which the
is a speelfication. | |

following

This invention relates to furnace-floors for

traveling-grate furnaces; the object being to
provide an improved furnace-floor consisting

of supporting beams and grate-bars, in which

the grate-bars may be readily renewed and
shall be adapted, by reason of the construc-

tion and combinations of the same, for keep-

ing the furnace-floor normally free of obstrue
tion by ash and cinder. | |

In the drawings acecompanying and form-

~ ing a part of this specification, Figure 1 is a
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plan view of a furnace-floor beam provided
with a seriesof grate-bars made according to
my presentinvention. FKig. 2 isan elevation,

partially in seetion, of the furnace-floor beam.

shown in Fig. 1. Fig. 3 is a sectional view,
corresponding to line a—a, Fig. 2, through

- two successive floor-beams, which are here

- shown supported by a portion of the endiess |

chain of the traveling-grate mechanism. Fig.

30

4 is a view similar to Fig. 3, eorresponding to

line b, b, Fig. 2, for illustrating certain fea-

tures of the operation of theiuvention. Iig.

- 5 is a diagrammatic view illustrating certain
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further features of the operation of the in-
vention. -' T
Similar characters designate like parts in

-all the figures.

My present invention is in the nature of an
improvement upon certain of the features

shown and deseribed in Letters Patent of the :
United States No. 510,569, and upon the fur- |
nace-floor shown and desecribed in United
States Letters Patent No. 510,580, both of
- which patents were granted to me December

12, 1893. -

The traveling-grate mechanism, ag also |
shown in my Patent No. 510,569, will consist | S _
' ries or sets of which constitute afurnace-floor,

of the usual carrying-chains C (see Figs. 2, 3
and 4), a series of transverse floor-beams or
grate-bar-carrying beams, N, and & series of
floor-plates, M—M’, (or grate-bars proper) car-
ried upon said beams and together constitut-

‘ing the real floor of the furnace.

- T

| According to my present invention, the

beam -sections will ordinarily consist of a
lower-fioor plate, P or P/, the edges of which
plate on one beam stand adjacent to the edges

of the corresponding plate of the adjacent

beams, these piates together constituting the
nearly confinunous lower-fioor or plate of the
“double-plate” furnace-floor. Inthe present
instance, the space at 2 (Figs. 3 and 4) ad-
mits air to the under side of the upper-fioor

plates or grate-bars M—M’ carried upon the

beams. The space at 3 between the ends of
the successive setsof grate-bars M—M’ (which
space, of eourse, extends transversely of the
furnace-floor) forms, in practice, one of the
air-spaces, and the space 4, between adjacent

| sides of the successive grate-bars of each set

(whichspacesextend longitudinallyof thefur-

‘nace-floor, or at right angles to the spaces 3)

constitute the main air-spaces for supplying
air to the fuel of thegrate. 1t is well known
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that where two such narrow alr-spaces €ross,

there will be, at the point of intersection, an
extra amount of air supplied to the fuel, and
that with forced air-blasts such as intended
to be used with this furnace-floor such extra
air-blast is undesirable. As & means for ob-
viating the foregoing objection, the grate-
bars are made to bear against each other at
the extreme ends thereof, the intermediate
air-spaces 4 being cut off by the thickness-
projections 5 and 5" formed on one side and
at opposite ends of said bars. These projec-
tions serve to hold the bars apart by a dis-
tance equal to the thickness of the slots 4
between thebars. Also, thegrate-bars M—M"
are proportioned and located upon the beams

| to bring the aforesaid joint, or transverse

space, 3, at some distance one side of the
space 2 between the lower plates P—P’ of
the furnace-floor. By this means, the direct

action of the air-blast through said lower

space 2 is broken up, and the. air furnished

more evenly to the several air-spaces of the

upper-floor. | |
The grate-bars M—M’, the successive se-

are held in place on the grate-beams N—N’
by means of a locking engagement with the
rib 6/, formed on the beams N, N’, respect-
ively, and, for reasons hereinbefore referred

to, nsually located at one side of the lower
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- plate P or P’; otherwise, in order to bring

. ‘said transverse space 3'at one side of said

o lower: space 2, the ‘two ends 7 and 7" of the

...........

‘the same by continued heating and also by

40
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. .grate-bar would have to be made of diff
: ;lenwths instead of being made,, as hewm:

- -shown of nearly the same lenn*th
N ?(and thfe_ grateubar M’ ) 18 m a,d_e 1elatlvel y thmf
in a vertical direction, and by reason of its
1o position on the -11-b-b-1S protecied by said rib
~ from the direct action of the air-blast.

arent

The bars ave held in

:ﬂrate bars are mowded oLne: upon the other

This relation of the parts may arise from

warping of the grate-bars, or the expansion of

the irregular action of the successive beams

of the grate-mechanism as these beams travel

along the relatively irregular ways or tracks
upon which the grate-mechanism runs. For
the purpose here described, the ends of the
grate-bars are inclined In the same direction,
so that one acts as a wedge (under the circu m-
stances described) for elevating the corre-
sponding bar of the adjacent set of bars.

- The grate-bars being fitted very loosely on

- the beam as set forth, and the beam being

50
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~and cinder.
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oiven a complete rotation during each move-
ment of the same through the circuit of the
chains, (said circuit being indicated by dotted
lines at B—DB’, Fig. 5,) each of the bars is
thereby adapted to have a complete series of
variable shifting movements on the beam duxr-
ing the rotation thereof, whereby the bars are

kept free of obstruction by means of ashes
This action of the described ;

parts will be understood by comparison of the
successive positionsof the floor-section shown
in Fig.5. When the floor-section is upon the

‘upper run of the traveling:grate, as at a, (see

Fig. 5) the grate-bar lies horizontally on the
lower-plate P of the floor-beam N, with the
middle portion 8 of the bar upon the upper
side of the dovetailed rib 6 of the beam. On

The
- result of this particular feature is that, in |
. practice, the middle Do tion 8 of said bar is |
heated entirely through the same to nearly |
‘the same degree of. temperature, thereby re-
~ducing very materially the tendency to warp
el :by. ontmued. m,e .and Vely matemally pm-

:
{

; ;plcwe entwely by the Ilps 9 and 9" of the: bar'
| engaging the: inclined edﬂ*es of
:lea,*. ing a:space, as at 12, _between the: mlddle .

¥ ipmtion of the bar a-nd fdee of the 1ib and &
W’Vhen the ﬂ*rate is in use, the Sweml ﬂ'mte- | ¢

bars are carried gradually along the farnace- | I

.ﬂGOP so thdt the hedtmﬂ' of the bara 1S done |

s :and thls aetlon is, ef eourse famrable to the | s
durability of the. bars
place by the lips 9 and 9’ thereof engaging .
-under the edﬂes of the dovetalled or under- | original position shown at a.
' | ner, theseveral bars have a variable shifting
'sa,ld r1b so as. to be e&pable of a. eonsxdemble |
| :tlltmﬂ* movement thereon -——-—a-nd thm foz Sev-

c -elm.ed left-fhdnd B_Il;d {}t a_rmthel ﬂ‘l“&te*bal- WI*’ |

515,656

as at Z; the n*rate bar shdes dowu upen the

ithem 1ndwated Wlth 1he Sp&(ﬁ@ 10 a,t the lowett
edge of the rib.: Passing still farther around

70_._._

-the lower end of ‘bhe eucult th@ G'ra,te ba,r na,t- SEEE

: fthe uppel end 77of the. bal is thrown ous from .
the plate P, forming a space at1l between the ';

middle portion of the bar, and the rib 6, and =~
leaving a space, 11/, between the platePand

:the Hp 9’ of' the beu;

said rib 6,

'PasSiuw still fa;rther' o

|0 resp_ectwely and_ on agam_ reaehlm _;th_e? SRR

upper run of the circuit, falls back to the - =

‘movement on the beam, which, in practice, is:
| somewhat different in amoum with ‘the dif-
| ferentbars,andalsois modified bytheamount =

| of ashes or cinder on or between the same; so
| that, in practice, the entire system of barsis = =

| ;the left- hand bm M bemﬂ' elevated ::a,t :1ts ;thorouwhly .—imtated the one: bar agam.st th‘ei ?

‘tion here described is found to be very effect-

ive for the purpose of freeing the bar of the
nsual accumulation of ashes and cinder, and
for keeping the same in proper working po-
sition. It will, of course, be noted m this
connection that the movement of the floor-
sections is such that in passing down, at the
left-hand of Fig. 5, the space 14 between the
bars and floor plate will be emptied of any

In this man-

| ment of the same 111 the-eneu-rt . 'And the a,e-: ST

11Q

accummulation of ashes; and that when pass-

ing upward over the Ilﬂ'ht~hand end of the

euemt the opposite space 14’ will be snm-'

larvly emptled
To provide for the ready atta,chment of the

115

grate-bars to the beam, the floor-beam has the

side edges of its rib cut away for a short dis-
tance from the end thereof, (as shown at 142
in Figs. 1 and 2,) sufficiently to permit the
grate-bars to be placed successively upon the

120

rib with their lips 9, 9/, at either end of said

rib and then slid .:Llonw sald rib into proper
position, the lips 9 and 9’ of the grate-bars,
when in position as - hereinbefore deseubed
engaging beneath the projecting side- edﬂ'es
of tne 11b 6.

In practice, the floor-beam N will have an

upwardly-projecting flange at one end there-
of as shown at 15; and as a means for retain-

Ing the grate-bars in position upon the floor-

125
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beam, a wedge, 16, will be interposed between

sald flange 15 and the side-face of the end

- the beam passing over the end of the cireuit, ! grate-bar, as clearly shown in Figs. 1 and 2.
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The reduced portion of the rib 6 of the floor-

beam, as shown at 14% is preferably cut away

horizontally in tapering lines about flush with

the upper face of the floor-plate P at its end
or adjacent to the flange 15; in this instance
the wedge being driven between the end of
the rib 6 and flange 15. As shown in the
drawings most clearly in Fig. 2, the end of the
rib 6 is nnder-cut or tapered as shown at 17,

which prevents the wedge from dropping out |
as the positions of the floor-beam and grate

change during their traveling movement

through the cireunit of the chains C.

- 2c

- According to my present invention, in the
preferred form thereof herein shown, each
upper-floor section M or M’ consists of a mul-
tiplicity of relatively narrow grate-bars, each

bar of which is cut away at one side verti-

cally from a point near one end to a point
near the opposite end, as shown at 4, to form
an air-space between each two adjacent bars.
In some cases, it is desirable to construct the

~ upper-floor section of approximately square

25 P

~ however, is described and claimed in a sepa-

~ cember 26, 1893.

30

plates, each plate of which has a series of
erforations, and to dispense with the lower-
floor plate P. This feature of construction,
rate application, Serial No. 404,619, filed De-

“To remove a defective grate-bar from its

 supporting beam, it is customary to break
 said bar by striking the same a blow at one

35
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end thereof, and it is necessary that said bar

should be broken at its point of connection

with the supporting beam. To accomplish
this, the central portion 8 of said bar is made

considerablythinner than the outerend there-
of, as shown in the drawings. This thin por--

tion 8, therefore, has two functions: one, to
insare uniform longitudinal expausion and

contraction and obviate “warping” of the

bar; and the other, to insure the breaking of

the bar at its point of connection with its
 supporting beam when struck a blow as set

forth. o _ A
In practice, the grate-bars M, M" will each
preferably be cast with a dovetailed groove

in the lower face thereof transversely and

50
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centrally thereof, and extending from side to

side-of the bar, the lower faces of said bars

being tapered or inclined from a point near
the said transverse groove fo the outer ends
of said bars, as shown in the drawings, to
form an air-space as before described, be-

tween the under face of the said bar and the

upper face of the lower floor-plate P.
To insure a sliding or over-riding contact

- between the ends of the adjacent grate-bars .
of adjacent sections, which contact may be

caused by expansion, warping, or unevenness
of the grate-bars themselves,or by an 1rregu-
lar action of the grate-mechanism as a whols,

the adjacent ends of thegrate-bars M and M"
are beveled or ineclined in parallel lines, so
that when the ends contact they will act 1n

the manner of a wedge forcingtheend of one

bar upward and the end of the other bar i.

¥

downward, as ¢learly illustrated in Fig. 4, thus .

obviating strain transversely of the floor-
beams, and preventing the distortion of the

 heated grate-bars from such strain.

[

- The grate-bar herein deseribed constitutes
a separate article of manufacture and sale,
and is adapted to be made and supplied to
the makers or users of the furnaces, and by
them to be used in new furnaces, or for re-
placing broken or defective grate-bars.

Having thus deseribed my invention, I

claim—

1. In a traveling grate or furnaece-floor, the
combination with a grate- bar-supporting
plate or beam, of a grate-bar or a series of
orate-bars removably secured thereto and
adapted for longitudinal, and also for trans-
verse shifting movement thereon, substan-
tially as described. ' :

2. Inatravelinggrateorfurnace-floorof the

‘class specified, the combination with a grate-

bar or floor-plate-supporting beam carried in
a circuit, of a grate-bar or floor-plate loosely

| and removably fitted thereto and adapted to
| have a series of variable shifting movements

transversely thereon, substantially as de-
scribed, during the revolution of the beams

| while passing through the circuit, substan-

tially as and for the purpose set forth.

3. In atraveling grateorfurnace-floor of the

class specified, the combination with an end-
less chain or chains, of a series of grate-bar

or floor-plate-supporting beams carried there-

by, and a series of grate-bars or floor-plates

70
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shiftably secared tosaid beams and adapted

for transverse movement with relation to said
beams during the traveling movement of the
chain, substantially as and for the purpose
set forth. -

4, Inatraveling grateorfurnace-floorof the

| classspecified, the combination with the grate-

bar or floor-plate-supporting beam having a
longitudinal flange or rib, of a grate-bar or
floor-plate having projections or lips loosely
engaging said rib, substantially as described
and for the purpose get forth. -
5. Inatraveling grate or furnace-floorofthe
class specified, a floor-plate or grate-bar-sup-
porting beam havinga longitudinaldovetailea

rib or projection, in combination with a floor-

plate or grate-bar having inclined lips loosely
engaging said dovetailed rib, said floor-plate
or grate-bar being adapted for transverse and
longitudinally shiftable movements with re-
lation to said beam, substantially as and for
the purpose described. o

6. Inatraveling grate or furnace-floor of the
class specified, the combination of a lower
floor-plate or grate-bar-supporting beam hav-
ing a longitudinal dovetailed rib and one or
more grate -bars grooved transversely and
loosely fitted to said dovetailed rib, whereby
it is eapable of variable shifting movements
longitudinally and transversely of the lower

floor-plate or supporting-beam, substantially .

as described and for the purpose set forth.
7. Inatraveling grate or furnace-floorot the

105
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130
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- class specified, the combination with a lower | herein deseribed, it consisting of a ba,r hav-

narrow upper ﬁoor-plate or grate-bars remov- |
ably and loosely secured to sald lower floor- -

“plate or beam and each having remotely-dis-
posed projections on one mde-face thereof to

floor-plate, or beam, of a series of relatively

form air-spaces between adjacent floor- plates
or grate-bars, substantially as described.

8 Ina travehng grate orfurnace-floor of the
class specified, the combination with thelower

- floor-plate havmﬂ'thelonmtudmal dovetailed

- rib, of a series. of orate bars or upper floor-
- plates having oppomtely-dlsposed lips or pro- -

jeetions ha:vmn' inclined faces which loosely

engage the mchned faces of the rib, and each
of said grate-bars having 1em0tely-dlsposed

- gide pro;jectlons at one szlde thereof, one at

~ each end, which bear against the suﬁle face of
- ~ the next adJa,cent grate-bar, substantially as
.20

described and for the purpose set forth.

9. Inatraveling grate or furnace-floor of the
class specified, the combination with the end-
- less revoluble chains, of a series of floor-sec-
- tions consisting of aseriesof transversely-dis-

posed lower-ﬂoor plates secured to said chains
with their adjacent side edges in close prox-

~ imity to one another, and a series of grate-
~ bars or upper floor-plates. sh1ftab1y secured,

30 P

35

substantially as described, to said lower floor-
lates with their ends ter mma,tmﬂ‘ at one side |
 of the side edges of the lower ﬂoor-pla,te sub-.
~ stantially as debcrlbed a..nd for the purmbe-
- get forth.

10. In a travelmﬂ' grate or furnace floor of

-the class specified, two or more floor-sections

~ consisting of the transverse grate-bar-sup-

40

porting beams N, N’ so dlsposed with relation

to each other as to leave an air-space between

their upper adjacent side edges and a series
of upper floor plates or {rrate -bars shiftably
secured to said lower floor-plates and so dis-

- posed with relation to each other that the ad-

45
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Jacent ends of each series of grate-bars are
in elose proximity but out of vertwa,l align-
ment with the ends of the lower ﬂoor-plates,
and each of said bars having remotely-dis-
posed side projectionsto bear atra,mst the side
of the next adjacent grate-bar of the same se-
ries, substantially as deserlbed and for the
purpose set forth.

11. In a traveling grate or furnace-floor of

the class specified, a grate-bar-supporting

- beam N flanged at 1t=; upper end to form a

55
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lower floor-plate and having a longitudinal
dovetailed vertical projection or rib located

at one side the center thereof substantially

as described, in combination with an upper
floor-plate or grate-bar M having oppositely-
disposed llps or flanges bearmn' upon the
lower floor-plate and loosely engaging the
dovetailed rib thereof and havmn- ltb ends
terminating at one side of the side edges of
the lower floor- plate, substantially as de-
scribed and for the purpose set forth.

12. A traveling grate-bar or floor- plate-

-l— i

ing depending inclined. pro;gectmns upon its
-1ower face adapted for locking engagement
with a grate-bar-supporting beam at a point

mzdway of the length of the ba,r substa,n-
tially as described.

. 13. The herein- descrlbed ﬂ'ra,te bar for tra,v- -
eling grates of the class speclﬁed consisting

of the oblong bar M having remotely-dis- -

posed pmJectwns upon one sade face thereof,
and having downwardly and inwardly pro-

75

jecting hps at i1ts under side adapted for en-

gagement with a dovetailed projection upon
a grate-bar-supporting beam, substantlally-
-as deseribed.

80

14. T'he herein-described n'rate barfor trav-
eling grates of the class speclﬁed consistingof
the bar M inclined in parallelism at its oppo-

site ends, having remotely-disposed projec-
tions upon one of its side faces, and having
depending projections atits lower face a,da,pt- _-
ed for loose locking-engagement with a pro-
jection upon a grate-bar-supporting beam |

subqtantmlly as described.
15..The hersin-described grate-bar for trav-

.elmg orates of the class Speclhed 1t consist-
ing of the bar M the central portion of which =
118 of less thickness than its ends and having
depending projections upon its lower face
‘adapted for loose or shiftable engagement

90
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with a grate-bar-supporting beam, substa.n- o
tially as described and for the purpose set --

forth.

way of its length, a breakable portlon of re-
duced size, combined with holding-lips at the
opposite ends of said breakable portion,
whereby the bar is adapted to be removed
from the furnace-floor by the breaking there-
of in said reduced portion, Substantmlly as
described.

17. Inatraveling gratethecombination with
the lower-plate havmﬂ' the elevated grate-bar-

carrying rib about mldway of 1ts mdth a,nd'

grate-bars, substantially as descrlbed
locking engagement with said rib, and each
conmstmg 1n a bar located tra,nsvexsely of the

lower-plate and having the middle portion of

its length of reduced thlckness and bearing
upon said rib, whereby said middle
1s protected from the air-blast, the end-por-
tions of said bar havinga clear space between
them and said lower-pla,te, whereby said end-
portions are subjected to the cooling effect of
the air-blast, Whereby the said mlddle portion
will be heated through its entire thickness
for reduction of the warping effect of the heat
upon the bar, substantially as deseribed and
for the purpose specified.

ECKLFY B. COXE.

Yitnesses:

STEWART T, MAOFARLANE
ELLIOTT A OBERRENDER

- 16. Théherem-desambed crrate bar fortrav- -

ing grates, it consisting in a bar having, mid- roo
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portlon |
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