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Unrrep StaTes PATENT OFFICE.

CHARLES GROLIL, OF ROUBAIX, FRANCE.

ROTARY FURNAGE.

SPECIFICATION forming part of Letvers Patent No. 666,617, dated January 22, 1901.

Apolication filed May 12, 1900, Serial No. 18,4438,

(No model.)

To all whom it may concermn:

Be it known that I, CHARLES GROLL, a citi-

zen of the Republic of France, residing at

Roubaix, in the department du Nord, in the

Republic of France, have invented new and
useful Improvements in Rotary Furnaces, of
which the following is a specification.

The improvements which form the object
of the present invention relate to furnaces
having a circular grate revolving around a
vertical axis, and they are for the purpose of
preventing the regular working or operation
of the said furnaces from being interfered

]

with by fragments of coal which work in be-

tweon the fixed and moving parts, notwith-

standing the distortions to which the said

parts are subjected through the 1nﬂuence of
the heat.

In order to secure a regular working of the
rotary grate, 1 construct bhe latter of a cer-
tain numbel of pieces so combined that their
respective expansions do not modify the con-
tour of that portion of the periphery of the
grate which forms the joint at the contact or
nearly at the contact of a ring fixed to the
walls of the hearth. For the same purpose
the parts of the said fixed crown forming a
joint with the grate are composed of com-

paratively numerous pieces, the expansion

of which does not interfere with the working
of the parts in contact or nearly in contact.
Furthermore, the expansion of the whole of
the sald parts, whether fixed or moving,
forming the joint between the grate and ring
is very much reduced and rendered uniform
by the action of a current of air which is
caused to circulate all around the periphery
of the grate. I use for that purpose the whole
of the air necessary for combustion and cause
the same to pass inside the fixed ring which
surrounds the grate. With such particular
arrangements of the parts those forming the
joint at the periphery of the grate preserve
their form or contour; but in order that they
shallnot rub against each other it is still nec-
essary to prevent the pivot around which
they revolve from changing its level orits in-
clination under the influence of the expan-
sion caused by the heat. For that purpose

the pivot of the grate is mounted on a cross-
piece fixed at one end to the ring, while the
other end 1s capable of longitudinal move-

ment between guides. The result of this con-
struction is that the play left between the
fixed and movable parts of the furnace may be
exceedingly small, so as to prevent the small-
est fragments of coal coming between the said
parts. Finally, in order to secure the regu-
lar working of the grate there must be fur-
ther en{cluded all d&nﬂ'er of clogging by coal-
dust becoming lodﬂ*ed between the parts of
the devices Which revolve the grate and the
rollers on which it is supported. For that
purpose I have devised an arrangement of
trunnions having lateral abutments which
prevent the entrance of coal-dust.

In the accompanyingdrawings, which show
one form of my improved rotary furnace,
Figure 1 is a vertical section of the furnace
through the axial line of the same. Fig. 21is
a horizontal section, partly on the line A A of
Fig. 1, partly on the line B B, and partly on
the line C C of the same ﬁn‘ure Fig. 3 is a
radial section of an air- chamber. Fig. 41sa
radial section of another air-chamber. Fig.
5 is a section, on the line D D of Fig. 4,
through one of the plates closing the top of
the air-chamber.
tical sections, respectwely_ ab right angles to

each other, of a cover-plate for the air-ch&m-

ber. Fig. 6 shows an arrangement of bor-
der-pieces for the grate. Fig.71is a part plan
of a ring supporting ~the said border-pieces.
Fig. 8 shows another arrangement of the bor-
der-pieces. Fig. 9 is an elevation of the in-
ner face of inclined bars arranged around the

orate.

Kig. 8. Flﬂ‘ 11 is the plan view of the bor-

Fig. 10 is a section on the line K K of
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Figs. 4* and 5* are two ver-

30

der -piece shown at the right side of Fig. 8.

Fig. 12 is a part section of a grate-plate h:;w-
ing bars fixed thereto. Fig.131isa plan view
of Hig. 12. Fig. 14 is a section through a
orate-plate having bars cast integral there-
with. Fig. 15 is a radial section of a roller.
Fig. 16 is a radial section of the operating-
pulley Figs. 17 and 18 are respectively a
vertical sectlon and a pL:m of a device in-
tended to maintain water in the ﬁxed ring at
constantly the same level.

The furnace I desire to have patented com-

go

95

100

prises a fixed ring a, Ifigs. 1 and 2, which is

hollow to form an air-chamber and is cov-
ered by a series of plates band ¢, below which
revolves a frame carrying the *‘ grate,” prop-
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eﬂy so called. The plates b are covered by |

the masonry of the walls of the furnace, and
the plates ¢ eonstitute the threshold of the
stoking-doord. Thesaid frameisstar-shaped,
having radial arms e, centered by means of a
fixed column f. The said radial arms reston
a toothed ring or rack ¢, which moves on
rollers i. The rack ¢ has mounted upon it
a series of movable border-pieces, the upper
surfaces of which areintended to revolive very
near to and under the said plates b and c,
without, however, having to overcome the
least friction.

The ash-pit 7is closed, and the whole of the
air necessary for combustion penetrates into
the ring ¢ through two or more openings £k,
Fig. 2, of va,ned form and arrangement, ac-
¢or dmo' to the kind of draft requir ed Parti-
tions 7n may be arranged in front of the said
openings in order to better distribute the air.
1t is from the said ring only that the air passes
into the ash-pit 7, as indicated by the arrow

on Fig. 1, cooling on its passage the fixed

plates b and ¢ and the revolving border-
pieces 1.

The annular air-chamber a serves as a sup-
port for the plates b and ¢. (See IFigs. 3, 4,
and 5.) The latter are also anchored by
heel—pm(,es n, provided with notches engag-
ing a cireular tongue p, formed in the upper
pcub of the inner wa,ll of the sald collector.
The heel - pieces 1 form a cooling - surface
which is very large in proportion to the sur-
face of the plates exposed to the fire, so that
the air passing between the said heel-pieces
and against the inner surfaces of the plates
prevents the temperature of the L:Ltter from
rising.

The upper face of the plates b is pxowded
with very thin ridges ¢, which reduce to a
minimum the hed,l; transmitted by the con-
tact with the bricks of the walls of the fur-
nace.

The plates ¢, which form the threshold of
the furnace, are not covered with bricks.
They are provided at the top with a series of

erooves which,filled with insulating magterial,

prevent them from absorbing more heat than
can be taken up by the cuuent of alr within.

The plates ¢ of the threshold not being cov-
ered with masonry they may be held in place
by means of chains r, keyed below the air-
chamber g, so thatthesald plates can be very
readily mounted.

The plates b and ¢ are provided alongtheir
circumference with two or more tridngular
projections s, so as to allow of ad] ustmﬂ‘ the
same very near to the border 2 w1th0ub oiv-
ing rise to any perceptible friction.

The plates b and ¢, which serve to close the

top of the air-chamber, may each be made in |

two pieces, as shown by FIG‘S 4* and 5*. The
under piece forms a frame ¢’ and carries the
contact - making surface having ribs s, 1n-

tended to make a joint with the border-pieces |

of the grate. The upper piece ¢* is formed

- 666,517

are cooled by the air. In this manner the
under plate or frame is not directly heated,
and the heat transmitted to it by contact is
carried off by the air passing along the sur-
face. The rotary borders may be formed by

frames ¢, (see Figs. 6, 7, 8, and 11,) held in

"

place by means of the heel - - pieces U, which

take into a hollow ring v, located above the
rack g. The said bmder can be easily and
rapidly mounted by means of vertical notches
1, provided in the rim of the said ring v, Fig.

7, which permit of lowering the bmdels into
their place and of sliding them one agalnst
the other in the interior of the ring v. 'T'he
heels u of the border-pieces 2 are held by iron
wires x, bearing upon the under surface ot
cross - pieces ¥y of the ring v. Against the
inner face of the frames 2 abuts an annular
flange formed by a series of small independ-
ent ba,rs z, variable in number, side by side
and held in place by heels 2 and iron wires 3,
which pass through the lateral flanges 4 of
the frames 2. The openings 5 made in the
heels 2 are extended in order to allow the
bars to expand freely. Under these condi-
tions the frames 2, which carry the surface of
the joint 6, are notin direct contact with the
coal and hardly become heated at all. The
air issuing from the whole of the iInner pe-
riphery of the ring « impinges directly
against the assembled border-pieces, passes

throuu'h the same, and cools fully both the

frames ¢ and the bdl"b 2.
The ring v may be dlspensed mt.h (see
KFigs. 8, 9, 10 and 11,) and the heels « may

take into suitable housings in the panels 7 of

the grate placed at the periphery of the same.
In this case the frames 7 are still held in the
panels by meauns of an. iron wire &, passing
through their heels . 'L'he barsz have then
the supportmw-heel 2 at the lower part, and
they expand upward.

~ The hub 8 on the star-shaped frame e com-
prises a bored socket rotatable about a col-
umn f, Fig. 1. The latter is fixed at the bot-
tom to a cross-piece 11, on which 1t can be
adjusted in any direction. The cross-piece
11, Fig. 2, is bolted at one end to the air-
chamber a, and at the other end it is held,
with but little orno play, between supports 12,
which leave it free to slide longitudinaily in
order that its expansion lengthwise shalil not

‘disturb the working of the furnace.

F'ixed to the hub 8 of the star-shaped frame
e is & concenfric ring 13, centered and pro-
vided with all the heels 14 necessary to sup-
port the several arms 15, intended to receive
the ‘““grate,” properly socalled. Thearms1l5
are anchored at an equal distance from the
center on the said heels, and thelr expansion
is free af their outer end, which rests on heels
16, cast integral either with the rack g, Kigs.
2 and 8, or with the ring v, Fig. 6.

The ‘‘grate,” properly so called, may be
formed in different ways. That shown in
IFigs. 12, 13, and 14 is formed by a series of

by & plate provided with radial ribs which | panels or pla,tes 7, the bars of. which are either
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cast together in one piece with their frame,
Fig. 14, or fixed tothe same and held in piaee

in thelr frame by rods 17, Figs. 12 and 13, lo-

cated underneath. In mder to prevent the
said panels or plates from moving, they are
provided with heels 18, which fix them, two
by two, in notches 19 in the said arms 15 in
such a manner that by being mutually sup-
ported in the direction of the heels thelir ex-
pansion is free in the other direction. The
resultof the above-described manner in which
the arms 15 are fixed on the ving 13 is that
the corresponding notches 19 lie at exactly
equal distances trom the center and that the
distances between the several elements of the
grate can remain absolutely the same or uini-
form. -

The rack ¢ revolves on a variable number
of rollers h, so protected as to make 1t impos-
sible for any coal-dust to get between the
parts in contact. For that purpose the lat-

erally-abutting surfaces of the said rollerare’

inclosed. The ixed pin 20 of aroller, Fig. 13,
has a flange 21, against each side of whl(.,h are
pressed rings 22, ixed the one in the body part
of the roller J» and the otherin its cap238. The
side opposite to the cap is closed by two wash-
ers 24 and 25, the former of which 1s fixed
and centered, 'with little or no play, on the pin
20 and eapeble of following up the latter when
the bearings become worn, and the other
washer 25 is placed, without play, against the
former and revolves with the roller, prevent-
ing any side movement which mwht allow
eoftl dust to get in between the emfeeee in
contact.

The several pivots or studs of the parts
which operate the rack may be constructed
and arranged in the same manneras described
for the rollers % t0 prevent any abnormal
wear on account of dust. For example, the
loose pulley 26, Fig. 16, is mounted on a stud
27, having a ﬂa,ne"e 21, e,nd fixed to a rigid
snppert 23. A eleeve 29, having a flange 21,
intended to receive the fixed pulley 30, 1s
capable of revolving freely on the epmdle 27
and is retained between the loose pulley and
the support 28. This arrangement of sleeve
with its flange or collar a;llows of having in-
ner abutments for the two pulleys and pro-
vides at the same time a very simple mount-
ing of the devices. The rack g is operated
by a pinion 31, supported from the air-cham-
ber ¢ by means of thesupport 52, Figs. 1 and
2. The remainder of the opelatm perts are

located outside the furnace and are supported.

from the front 33, which may be thrust out
or in, on account of the masonry moving, but
without causing any inconvenience, because
the straight teeth of the pinions 31 and 34 are
capable of sliding longitudinally.

In order to mix the gases of combustion,
inlet - openings 385 are provided above the
vrate, thesaid openings being located between
the plates 0 and the plates ¢, their number
and size varying according to ‘the size of the

3

| The distribution of the air in the mass of

oases is thus rendered very uniform. |
‘Theair-chamber a may be provided against
its inner wall with a circular channel 36, Into

.which extend the heels of the plates and c.

The said channel being filled with water, the
steam given off 18 carried along by the cur-
rent of air and cools the grate. In order to
make this cooling and preservinn‘ effect as en-
ergetic as peemble, the water in the channel
36 should be keptataconstant level by means,
for example, of the device shown in Figs, 17
and 18. Into the said device, located th the
outside of the furnace, runsa eentmuoue cur-
rent of water through a pipe 37. A part of
the said water passes into the channel 56
through a pipe 38, and the remainder runs
over th1 ough a pipe 39 into the ash-pit and
serves to extmn*uleh the undels falling into
the same.

I claim—

1. Inafurnace,astationaryannularcasing
forming an air-chamber, sald casing being
closed at the bottom and open at the top upon
its inner periphery, a rotary grate held to
move adjacent to said air-casing and having
its fuel-carrying surface located at a lower
level than the opening of the air-casing, and
an annular flange extending upward from the
periphery of the fuel-supporting surtace to a
point adjacent to the opening of the air-cas-
ing, to guide the air under the grate.

2. In efm nace, a stationary fmnula,l casing
forming an air-chamber, said casing being
closed at the bottom and open at the top upon
its inner periphery, a rotary grate held to
move adjacent to sald air-casing and having
its fuel-carrying surface loceted at a lower
level than the opening of the air-casing, a
border-flange rising at the periphery of the
osrate, and a supplementmv fange resting on
ea,ld border-flange and having an 1nchned in-
ner surface ﬂa,rmﬂ‘ upwardly.

3. In afurnace, &%tatienary annular casing
forming an .:111*-ehamber sald casing bemﬂ'
closed at the bottom and open at the top end
upon itsinner periphery, astationary horizon-
tal cover extending over the open top of the
casing and prowded with apertures at inter-
vals, to allow part of the air to escape upward,
a 10tmv agrate held to move adjacent to sald
air-casing, and means for directing the ailr
issuing from the alr- ehembel under the rotary
grate.

4. In a furnace, a rotary grate and support-
ing devices therefor each supporting device
comprising a stud provided with a ﬁenﬂ'e or
collar, a grate-supporting roller loosely
meunted upon said stud, rings or sleeves ar-
ranged between the roller and the stud on Op-
posite sides of the said flange, a cap secured
to one end of the roller and covering the free
end of the stud, and washers secured to the
other end of the roller and engaging the stud.

5. In afurnace, a stationary annular casing
forming an air-chamber, said casing being

furnace and the intensity of the draft used. | closed at the bottom and open at the top upon
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its inner periphery, an annular water-trough ! ing over the top of the casing and projecting 3o

within the upper portion of said casing and
so located that the air passes over the surface
of the water contained in the trough before
issuing from the casing, and a rotary grate
held to move adjacent to said air-casing.:

6. Inafurnace, a stationary annular casing
forming an air-chamber, said casing being
closed at the bottom and open at the top upon
itsinner periphery, an annular trough located
within the upper portion of said casing and
so loeated that the air passes over the surface
of the water contained in the trough before
issuing from the casing, a top plate or cover
for saild casing, provided with projections
dipping into said trough, and a rotary grate
held to move adjacent to the air-casing.

7. In afurnace, the combination of a rotary

crate, a stationary annular plate surround-
ing the same, and disposed in close relation
thereto, and a stationary air-casing having its
outlet arranged immediately adjacent to the
meeting edges of said grate and plate, to dis-
charge air directly against said meeting edges.

8. Inafurnace, a stationaryannularcasing
forming an air-chamber, sald casing having

an air-inlet and being provided with an open
top and with an air-outlet upon its inner pe-
riphery at the top, a stationary cover extend-

inwardly beyond the same, and a rotary grate
having a portion projected into the proximity
of said cover and adjacent to the air-outlet
of the casing, the air-outlet being so located
as to discharge the air directly against the
meeting edges of the grate and cover.

9. Inafurnace, a stationary annular casing
forming an air-chamber, said casing having
an air- m]et and being provlded with an open

top and with an air-outlet upon its inner pe-

riphery at the top, a stationary cover extend-
ing over the top of the casing and projecting

'mwardly beyond the same, said cover con-

sisting of asubstantially hor 1z0ntal lower sec-
tion and a refractory upper section, and a ro-
tary grate having a portion proj iected into the
proximity of the lower section of the cover
and adjacent to the air-outlet of the casing,
the air-outlet being so located as to discharge
the air direetly against the meeting edges of
the grate and cover.
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Signed at Roubaix, ance, this 26th day

of Aprll 1900.
CHARLES GROLL.

Witnesses:
J. KONING,
- ALFRED C. HARRISON.
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