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UNITED STATES

{PATENT OFFICE.

‘ FRANCIS H. RICHARDS, OI‘ HARTFORD

CONN EOTICUT ASSIGNOR TO ECKLEY

-B. COXE, OF DRII‘TON PENNSYLVANIA.-

TRAVELI-NG-FLOOR FU RN‘ACE.

SPFCIFICATION forming partof Let’cers Patent No. 527,453, dated Octobex 16, 1894 |
Application filed J'uly 16, 1894, SermlNo 517,641, (No model.) v

To all. whomy zt may COnCern:
Be it known that I, FrANcIs H. RIOHARDS

" 3 citizen of the Umted States, residing at, ;

Hartford, in the county of Hartford and State
5 of Oonnectlcut have invented certain new
and useful Improvements in Travelmor-Floor‘
‘Furnaces, of whlch the following is a specifi-
cation.

Thisinvention relates to traveling-floor fur-
naces of that class in which the fuel is sup-
ported upon, and carried forward in the fur-
. _maee-chamber by, a reciprocatory furnace-

" floor having a relatively slow advancing move-
ment and relatively rapid retractive move-
hent, as described, for instance, in my prior

Ic

g

- 20, 1894, to which reference may be had.
The obJect of my present invention isto
provide, in connection with a furnace-cham-
ber,a non-rotary traveling furnace-floor com-
prising one or more inclosed fuel-carrying
air-chambers, or chambered floor-sections,
having inlet and outlet openings and sup-
. ported for longitudinal reciprocatory move-
25 ments, and to pr0v1de means for supplying
air to said chamber or chambers during the
. reciprocatory movements thereof, and a,lso to
provide improved means in connectlon with,
and adapted for imparting a relatively slow
advancing movement and a relatively rapid
retractlve movement to, said air-chambers, as
+ will be hereinafter fully described.
. -Another object of the invention is to far-
-nish each floor-section of the several floor-
sections  comprising the furnaece-floor with
successive seriesof outlet-openings of varying
aggregate areas through the fuel—supportmfr
portions thereof, to reoulate the supply of air
to the fuel at successive points in the travel
of the fuel.
~In the drawings accompanying and form-
.ing a part.of this specification, Figure 1 isa
sectlonal planviewof afurnaceembodying my.
present invention. Fig. 2 is a vertical longi-
tudinal section of the furnace, taken in hne
‘a—aq, Fig. 1, looking from the under side in.
~said figure. " Fig. 31s an enlarged plan view
of one of the furnace ﬂoor-sectlons, showmg J
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500,887, hereinbefore referred to.’

the disposition of the outlet-openings or air-
. 50 spaces, Fig. 4is a diagrammatic view illus-

trating the successive ‘movements of one of

the floor-sections and its actuating device.
Similar characters designate hke parts in

all the figures. :
For the purpose of illustrating the appli- 35

cation and utility of my present mventwn, 1

‘have, in the drawings, shown my improve-

ments apphed to a furnace similar to the one
deseribed in my prior application, Serial No.
It will be 60
understood however, that my improvements
areap phcable to other forms of furnacesthan’
that deseribed in said application. Ther efore

.it is not desired.to confine this mventlon to.
‘any particular kind of furnace. - 63
applxcatlon Serial No. 900,887, filed February. {'

The furnace-chamber C, of the farnace
illustrated in the drawings, has the dsual in-
elosmg-walls at the sides and ‘ends thereof,
and is shown provided with the ordinary fur.

nace-roof. The side-walls are designated in yo

a general way by 3 .and 4, 1espect1vely, the
roof: by 2; the usual brldcre wall by 5, and
the front and back-walls by 6'and 6, respect-
1vely At the forward. end of the furnace,
this is shown provided with .the usual fuel- %3
supply hopper, H, from which fuel is supplied
tothe furnace—ﬁoor through the inclined chute
oropening 7, in a well-known manner.

The furnace is shown provided with a fuel-

.traveling -furnace-floor, or grate, designated 8o

ina o'eneral way by G,and which, in accord-
ance Wlth my present mventlon a,nd in the
preferred form thereof herein shown, com-
prises a series of mdependent inclosed. fuel-
carrying chambers, or chambered floor-sec- 8j
tions, S,arranged side by side longitudinally
of: the furnace chamber C. These furnace-

floor- sections, or inclosed air-chambers, will

preferably. be supported at opposite ends
thereof upon rollers, 10 and 10%, which roll-' go
ers may,as herein shown, be carmed in brack-
ets, 11 and 11’, of transverse beams, 12 and
12’, supported at their ends in the side-walls
3 and 4 of the furnace, and are adapted to
havelongitudinally-reciprocatory movements g5
imparted to theni, as will be hereinafter de-
seribed.

In the form thereof herein shown, each’

‘floor-section of the series which constitite the

furnace-floor is in the nature of a beam in« roo
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ternally recessed or chambered to form a fuel-
supporting air- chamber, the main body or
fuel-supporting portion of which is preferably
rectangular in cross-section. Each beam has
an inlet or air-supply opening,13, at one end
thereof, through which air is supplied to the
interior of said beam, whence it is delivered
to the fuel carried upon said beam, at sue-
cessively varying pressures at -successive

points in the length of said beam, through-

discharge-openings or air-spaces, 13, formed
through the top or fuel-carrying.wall of said
beam, as will . be hereinafter more fully de-
seribed. These beams or floor-sections are
shown with their open ends adjacent to the
forward or fuel-receiving end of thé furnace-
chamber, and are shown set at an inclination
to a horizontal line.

As a means for imparting the requisite re-

ciprocatory. movements to the several floor-

seetions, and to secure thereto a relatively
slow forward movement and arelatively rapid
retractive or backward movement, I have
shown in connection with said sections reeip-
rocating mechanism preferably consisting of
a series of :eccentrics, 14, carried by a trans-

- verse shaft, 15, journaled in bearings in the

30

35

side-walls of the furnace; which eccentrics
are furnished with eccentric-straps, 16, which
are connected with the grate -sections by
means of eonnecting-rods, 17, and means for
rotating the eccentrics, consisting, preferably,
of a worm-wheel, 18, carried at one end of the
shaft.15 and meshing with a worm, 19, upon
a driving-shaft, 20, journaled in bearings, 21
and 21/, secured to the side-wall of the fur-

nace, which driving-shaft 20 is provided with
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a pulley, 20/, by means of which-it is rotated
from any suitable source of power. (Not
shown.) ' :

The connections of the floor-section-oper-
ating levers 17 with said sections will prefer-
ably be made midway of the length of said
sections, said levers being pivotally-secured
at one of their ends to depending brackets,
17/, upon said sections,as illustrated in Fig.
2 of the drawings,

As a means for supplying air to the inte-
rior of the floor-sections during the recipro-
catory movement thereof, said sections are
herein shown having longitudinal tubular éx-
tensions, 22, at the open ends thereof, which
are shown extending through openingsin the

front-wall of the furnace; and air-supply ap-

paratus is provided, having supply-pipes, 23,
extending into the tubular extensions 22, as
clearly shown in Figs. 1 and 2 of the draw-
ings, the supply-pipes being supplied with
air from a main supply-pipe, P, which may
be connected with any suitable air-supply,
such, for instance, as a pump or blower.
(Not shown.) The supply - pipes 23 which
communicate with the interiors of the floor-

sections will have a sliding-fit in the tubular

65

extensions 22 of said sections; stuffing-boxes,
24, being preferably provided at the ends of

the tubular extensions 22 of said seections to ‘

prevent the esecape of air at these points..

In this embodiment of my invention, the
air-blast or air-supply apparatus is shown lo-
cated at the forward end of the furnace, the
main pipe P being shown supported upon
brackets, 25, (one only of which is shown,)
secured to the front end-wall of the furnaece.

One of the most important features of my
present invention is the means provided for
automatically regulating the supply of air to

the fuel at predetermined pressuresor in pre-

determined volumes at given points in the
length of the furnace-chamber,and to acecom-

70
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8o

plish this without the employment of valves -

heretofore employed for this purpose.
To secure the best praetical results in the

"combustion of the fuel, it is not only neces-

sary to impart a relatively slow traveling
movement to the fuel, (which is accomplished
by the reciprocations of the furnace floor-sec-
tions, as will be hereinafter more fully de-
seribed,) but is necessary to regulate the sup-
ply of air to the fuel at successive points in
the length of the furnace-chamber to degrees

85

9o

according with the successive degrees of the :

combustion of the traveling fuel; that is to
say,~—the supply of air should be so regulated
and supplied to the fuel, which is spread in
a layer and maintained substantially in stafu
quo during the successive stages of combus-
tion, that, at the ignition-point or at that
point adjacent to the receiving-end of the fur-
nace-floor, a relatively low pressure is main-

‘tained, ora pressure sufficient to gently blow

the fuel during the first stage of combustion;

‘and at the middle stages of combustion, or at

points between the ignition and last stage of
combustion, air should be supplied in rela-
tivelylarge volumesorat materially increased
pressure, which pressure should be gradually
reduced thereafter during the sueceeding
stages of combustion, and until all the com-
bustible material is consumed. This method
of securing the best practical results in the
combustion of fuel is fully described and
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claimed in United States Letters Patent No. ~

499,715, granted to Eckley B. Coxe June 20,
1893, to which for a more detailed descrip-
tion of the process of burning fuel (which is
substantially the same process carried out
with my present improvement) reference may
be had.

To supply air at varying pressures at given
points in the length of the furnace-chamber
during the suecessive stages of combustion,

115
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80 as to secure the best practical results in -

the combustion of the fuel as hereinbefore
noted, each floor-section is herein shown hav-

- ing a multiplicity of outlet-openings or air-

spaces, 18/, through the fuel-supporting wall
thereof. These openings or air-spaces will,

125

in practice, be so formed and disposed with -

reference to successive fuel-supporting por-
tions of said floor-sections that the resultant.
areas or pressures of air-supply at different.

130
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points in the length of the said floor-sections,
as deduced from the aggregate areas of the

* multiplieity of air-spaces eontained in said

o

15

20

suceessive portions, will be varied at these
successive points'in the length of the floor-
section. In practice, the air-spaces at the
fuel-receiving end of the floor-section, or the
air-spaces eontained in the space ¢’ orin that
portion of the floor-section between the trans-
verse dotted lines e and f, will be of such ag-
gregate area as to permit a relatively small
quantity of air or’"a relatively reduced air-

‘blast to be supplied to the fuel supported

upon this portion of the floor-section.  ~The
air-spaces- contained in the space f’ or that
portion of the floor-section intermediate to
the transverse lines f and ¢ and adjacent to
the flobi-space ¢/, will be of such greater ag-
gregate area a8 to supply a relatively large
quantity of air, ora relatively increased air-
blast, to the fuel supported upon this portion
of the floor-section; and the next successive

" series of air-spaces contained in the spaces g’
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and 7/, or in those portions of the floor-sec-
tionlocated between the dotted lines g, A,
and h, 4, respectively, will be of such aggre-
gate areas, respectively, as to cause a grad-
ual reduction in the pressure of air-blasts
supplied tothe fuel supported upon this por-
tion of:/the floor-section, the last-mentioned
series of air-spaces being adjacent to the de-
livering-end of the floor-section.  These suc-
cessive portions ¢’; f/, g’ and b/, whose air-
spaces are, in aggregate, of varying areas,
correspond in position with the successive
positions assumed by the fuel in its travel-
ing movement during the successive stages
of its combustion periods. ‘
The construction of floor - sections with
guccessive series of air-spaces of varying ag-
gregate areas, as hereinbefore described, pro-
vides for  the requisite supply of air to the

- fuel at varying pressures as required at sue-
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cessive fuel-supporting portions of the far-

:nace-floor, without the employment of an out-

side agency for regulating said supply of air.
In practice, the interior chamber of the
floor-section will be of varying areas at suc-
cessive portions in the length thereof, said
chamber being hérein shown tapered or in-
clined at opposite ends thereof, the greatest
area thereof being adjacent to these portions

-of the chamber marked e"and f/, respecitvely.

This particular formation of the interior of
the air-chamber of the floor-section, while-it
facilitates, to some extent, the regulation of
the air-pressure at successive portionsin the

- Jength of said chamber, is not, it will be ob-

60

vious, absolutely essential to the practical
regulation of the supply of air to the fuel,

~which regulation can be, and will usnally be,

secured by forming in each of the successive
fuel-supporting portions ¢, ¥/, g’ and I’ of
the floor-sections, a series of air-spaces, the
aggregate area of each successive series va-
rying with relation to the aggregate area of

the next adjacent series to thereby regulate

the outflow of air and produce the desired

variationin air-pressures contiguous to these
fuel-supporting portions of the grate-sections,
as will be clearly understood by reference to
Figs. 1, 2 and 3 of the drawings.

In operation, the fuel-supporting floor-sec-
tions will each have, either simultaneously,
or separately and successively, a relatively
slow advancing movement to carry the fuel
forward in the furnace-chamber, and will
have a relatively rapid retractive movement,
so that each will assume its extreme back-
ward position without materially disturbing
the fuel supported thereon; and to accom-
plish this, I have shown the floor-section pro-
vided with actuating-mechanism whieh op-
erates after the well-known manner of the
so-called “ Whitworth movement,” as will be
understood by reference to the diagram, Fig.
4, the heavy full linés I, m, » and o repre-
senting the successive positionsof the erank-
connection during the forward movement of
the floor-section, and the dotted lines I/, m’,
n' and 0" representing the successive posi-
tions of said connection during the retractive
movement of the floor-sections; the spaces
between the lines p, g, 7, s, and p’, ¢’, 7/, s,

.representing the suceessive distances trav-
eled by the floor-secticn during its forward

and backward movements, respectively; and
the dots ?, uw, v, w, and ¢, w’, v’, w’, upon the
dotted eirele, which represents the circuit of
the crank-center, denoting the relative posi-
tions of the crank ‘and the distance traveled
thereby to produce the positions of the floor-

-section represented by the lines p, ¢, r and's,

and p’, ¢, 7" and &', as will bereadily appar-
ent by reference to said diagrammatic figare.

In practice, fuel is fed from the hopper H
through the passage-way 7 to the fuel-receiv-

70
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95

100

105

ing-end of the furnace-floor adjacentto the se-

ries of air-spaces in that portion of the sev-
eral floor-sections designated by e, after
which it is carried forward by the reciproca-
tory movement of said floor-sections to and
over the succeeding series of air-spaces antil
it reaches the delivering-end of the furnace-
floor.. Daring this traveling movement of the
fuel, air is supplied thereto through the suc-
cessive series of air-spaces-at varying press-
ures as required to facilitate the combustion
of the fuel, the pressures of air at successive
points in the length of the furnace-floor be-
ing regulated to produce the: best results in
the combustion. of the fuel at successive
points in: the travel thereof, which may be
more readily understood by refereunce to the
patent,:No. 499,715, hereinbefore referred to.

Having thus deseribed my invention, I
claim— ‘ :

1. In a farnace of the class specified, the
combination with the furnace-chamber and
its inclosing walls, of a furnaee-floor compris-
ing a series of longitudinally-disposed cham-
bered floor-sections supported within the fur-
nace-chamber and each-floor-section of which
series is closed at its delivering-end and has

IIO
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120

125

130
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an air-supply opening or inlet in its receiv-

ing-end, and has successive series of outlet-
openings or air-spaces of varying aggregate:

areas through the fuel-supporting side there-
of, and an air-supply apparatus in position

and adapted for supplying air to the interior-

of said sections through the inlet openings
thereof,substantially as described and for the
purpose set forth.

2. In a furnace of the class specified, the
combination with the furnace-chamber and
its inclosing walls, of a furnace-floor compris-

. ing a series of longitudinally-disposed cham-

i 5
20
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55
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bered floor-sections supported for reciproca-
tory movement in the furnace-chamber, and
each floor-seetion being closed at its deliver-

ing-end and having an air-supply opening or:

inlet in its receiving-end, and successive se-
ries.of outlet openings or air-spaees-of vary-
ingaggregate areas through the fuel-support-
ing sides thereof, means for imparting. a re-
ciprocatory movement to said floor-sections,

and an air-supply apparatus in position and.

adapted for supplying air to the interior: of
said sections through their forward inlet
openingsand during the reciprocatory move-
ment thereof, substantially as deseribed and
for the purpose. set forth.

3. The herein-described floor-section for
floors of furnaces of the class specified, it
consisting of a chambered beam having an
inlet opening at one end thereof and having
sucecessive series of outlet openings through
successive fuel-supporting portions thereof
which gradually diminish inaggregate areas
from the middle portion of said beam toward
and at both ends thereof, substantially as de-
seribed and for the purpose set forth.

4. The  herein-described floor-section for
floors of furnaces of the class specifieq, it
consisting of a chambered beam having an
inlet opening at one end thereof and having
a series of outlet openings through the fuel-
supporting portions of its forward or fuel-re-
ceiving end of relatively small aggregate area
andhavingaseriesof outletopenings through
the middle fuel-supporting portion thereof of
relatively large aggregate area, and having
outlet openings through the fuel-supporting
portion at the delivering-end thereof of rela-
tively small aggregate area, substantially as
described and for the purpose set forth.

5. In a furnace of the class specified, a re-
ciprocatory furnace-floor congisting of one or

more chambered floor-beams, having an inlet

opening at one end thereof, and means sub-
stantially as described in connection. with
each chambered floor-beam and adapted for

supplying air to the fuel supported upon said

beam at varying pressures at suecessive
points in the length of said beam, substan-
tially as described and for the purpose set
forth. '

6. In. a furnace of the class specified; the
combination with the furnace-chamber and

its inclosing walls, of a reciprocatoryfurnace-

floor supported within said chamber and.com-

prising a series of hollow floor-beams each
of which has an inlet opening at one end
thereof, and has successive series of outlet
openings through the fuel-supporting por-
tions thereof, the aggregate areas of each se-
ries of which are gradually reduced in a given
ratio from: the middle fuel-supporting por-
tion of said beam toward and at both ends
thereof, and means in position and adapted
for supplying air to the interior of each of
said. beams through their respective inlet
openings; substantially as described and for
the purpose set forth. '
~7. In a furnace of the class specified, the
combination with the furnace-chamber and
its inclosing walls, of a fuel-traveling fur-
nace-floor comprising a series of longitudi-
nally-disposed hollow floor-beams supported
for longitudinal reciprocation in the furnace-
chamber and each of which beams has:an in-
let opening at one end thereof and has suec-
cessive series of outlet.openings through the
successive fuel-supporting portions thereof
which are of relatively large aggregate area
at.the middle fuel-supporting portion and are
of gradually-reduced aggregate area from the

‘middle portion toward and at opposite ends
-of said beams, means for imparting a reeip-
‘rocatory movement to said floor-beams, and
‘an air-supply apparatus in connection with

and adapted for supplying air through the

‘inlet openings to the interior of. said beams,

substantially as described and for the pur-

ipose set forth. :

8. In a furnace of the class specified, the

,‘e,ombina’cion with the furnace-chamber, of 4

reciprocatory furnace-floor comprising a se-
ries of floor-sections each havingan internal
chamber which varies in area at different
points in the length thercof, and having an
inlet-opening communicating with said cham-
ber and a series of outlet-openings or air-
spaces, an air-supply in communication with
the chambers of the floor-sections through
the inlet-opening and adapted for supplying
airto said chambers during the reciprocatory
movements of said seetions, and means for re-
ciproeating said floor-sections, substantially
as described and for the purpose set forth.
9. In a furnace of the class specified, a fur-

‘nace floor-section having an interior chamber

of varying areas at different points in the

‘length thereof and having a succession of se-

ries of air-spaces of varying aggregrate areas
in communication with said chamber, in com-

‘bination with means for reciprocating said
floor-section, and means for supplying air to

the interior chamberof said floor-section dur-

‘ing the reciprocatory movement of said floor-

section, substantially as described..
10. In a furnace of the class specified, the

-combination with the furnace-chamber, of a

fuel-traveling furnace-floor comprising. a se-
ries of reciprocatory chambered floor-sections

‘supported at an inclination in the furnace-

chamber upon rollers and having inlet-open-
ings and successive series of outlet-openings
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of varying aggregate areas, reciprocating
mechanism for each of said sections consist-
ing of an eccentric carried by a shaft below
and intermediate to the ends of said seetions,
and an eccentric-strap -and. connecting-rod
connecting the floor-section with the eccen-

trie, means for simultaneously rotating the

eceentrics of each floor-section to recxprocate
said sections with a relatively slow advane-
ing movement and a relatively rapid retract-
ive movement, and an air- supply apparatus

in communlcatlon with and adapted for sup-
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plyingair to theseveral floor-sections through
their inlet-opénings and during the recipro-
cating movements of said.floor-sections, sub-
stantlally ag-described.

11..In a furnace of the class specified, the
combination.with afurnace-chamber, of a se-
ries of chambered floor-sections open at one
end and haviang ontlet-openings through the
fuel-suppoxtm«r portions thereof, reciprocat-
ing mechanism in connection Wlth said floor-
sectlons, and air-sapply apparatus having air-

supply pipes extending into the open ends.

of said sections and adapted for permitting
alongitudinal movement of said sections with
relatlon to said pipes, substantially as de-
seribed.

12. In a furnace of the class specified; the
combination with the furnace-chamber, of a
chambered furnace floor-section supported
for longitudinal reciprocation in said furnace
chambe1 and having an air-supply opening
at one end thereof and outlet-openingsin one
side thereof, means forreciprocating said sec-
tion, a supply—plpe having a sliding-fitin the
supply-opemnv of said floor- sectlon, and an
air-supply apparatus in communication with
said supply-pipe and adapted for supplying
air to the interior of the floor-section during
the reciprocating movement thereof, substan-
tially as described.

13, In a furnace of the class speelﬁed the
combination with the furnace-chamber and
its inclosing-walls, of a fuel-traveling fur-
nace-floor comprising a series of reciprocat-
tory chambered floor-sections having air-in-
let and outlet openings substantially as de-
seribed, air-supply pipes having a sliding-fit

.in the inlet-openings of said floor-sections, a

stuffing-box at the inlet of the floor-section
and adapted for closing the joint b:tween
the floor-sections and air-supply pipes, and
means for reciprocating . said. floor-sections
longitudinally of the air-supply pipes, sub-

“gtantially as described.

14. In a furnace of the class specified, the
combination with the furnace-chamber, and
its inclosing-walls, of a furnace-floor com-
prising a series of longitudinally-disposed
chambered floor-sections arranged side by
side in the same plane and each having an
inlet-opening at one end thereof adjacent to
the front-wall of the furnace-chamber, an
air-supply apparatus adjacent to the front-
wall of the furnace-chamber and having air-
supply pipes extended into the inlet-open-

ings of the floor-sections and adapted for
supplylno' air to the interior of said sections
during the reciprocatory movements thereof,
and means in connection with and adapted
for imparting relatively slow advancing and
relatively rapid retracting movements to said
floor-sections, substantially as described.

15. In a furnace of the class specified, the
combination with the furnace-chamber and
its inclosing-walls, of a chambered floor-sec-
tion supported for longitudinal reciproca-
tion in said chamber and having a longitudi-
nal open-ended tubular exteusmn prOJecbed
through the front-wall of said furnace-cham-
ber and having successive series of outlet
openings through successive fuel-supporting
portions of sald seetlon, the aggregate areas
of the outlet openings in the suceessive fuel-
supporting portions each side the center of
said beam being gradually reduced toward
opposite ends 'of said beam, an air-supply
apparatus adjacent to the front-wall of the
furnace-chamber and having a supply-pipe
extending into the longitudinal extension of
said floor-section in such manner as to per-
mit a longitudinal movement of said section
with relation to said pipe, and means for re-
ciprocating said section, substa.ntlally asde-
scribed.

16. In a furnace of the class specified, the

combination with the furnace-chamberand its
inclosing walls, of a reciprocatory fuel-trav-
eling furnace-floor comprising a series of lon-
gitudinally-disposed hollow floor-beams sup-
ported for longitudinal reciprocatory move-
ment in lines parallel to the axes thereof and
each beam having an inlet opening at one
end thereof and having successive series of
outlet openings through successive fuel-sup-
porting portions thereof, the middle series of
which outlet openings is of relatively large
aggregate area and the successive series each
side of which middle series are of relatively
small aggregate areas and are of gradually-
reduced aggregate areas, respectively, from
the middle fuel-supporting portion of the
beam toward and atthe opposite ends thereof,
substantially as described and for the pur-
pose set forth.

17. The herein-described grate-section for
furnace-floors of furnaces of the class speci-
fied, it consisting of an oblong beam having
its side edges in parallel planes and having
successive air-supply openings through the
suceessive fuel-supporting portions thereof,
respectively, which openings are of greatest
area at the middle portion of said beam and
gradually decrease in area from said middle
portion outwardly toward and at -the oppo-
site ends of said beam, substantially as de-
seribed and for the purpose set forth.

18. In a furnace of the class specified, the
combination with the furnace-chamber and
its inclosing walls, of a series of longitudi-
nally-disposed hollow or. chambered floor-
sections each having an inlet opening at the
forward end thereof and each -having outlet
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openings through - the fuel-supporting por-
tions thereof, actuating-mechanism in ‘eon-
nection with and adapted: for reciprocating
said floor-sections, and an air-supply appa-
ratus adjacent to the forward ends of said
floor-sections and consisting of a main air-
supply pipe, and a series of branch supply-
pipes in communieation with the interiors of

. the several floor-sections and the interior of

the main supply pipe, substantially. as: de-
seribed and for the purpose set forth.

19. In a furnace of the class specified, the
combination with the furnace-chamber and
its inclosing walls, of a" series of longitudi-
nally-disposed chambered floor-sections sup-
ported forreciprocatory movement in the far-
nace-chamber and each having aninlet open-
ing at the forward end thereof, and-a series-
of outlet openings through the fuel-sapport-

ing portions thereof, means in connection
with and adapted for reciprocating said floor-
sections, a main air-supply pipe supported

20

adjacent and transversely disposed with re-"-

lation to the forward ends of the floor-sec-
tions and having a series of communicating
branch sapply-pipes having a sliding connec-
tion.at one end one with each floor-section
and adapted for conveying air from the main
supply-pipeto the interior of said sectionand
adapted for permitting a sliding movement
of said section relatively to said branch sup-
ply-pipe, substantially as described and for
the: purpose set forth.

FRANCIS H. RICHARDS.

Witnesses:
FRED. J. DOLE,
EMMA G. FOWLER.
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