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UNITED STATES PATENT OFFICE.

JOHN HARRIGAN, OF BROOKLYN, NEW YORK.

FURNACE.

Specification of Letters Patent,

Patented Aug. 2, 1910.

~ Application filed December 16, 1907. Serial No. 406,606.

To all whom & may concern:

Be 1t known that I, Jomx Harrican, a
citizen of the United States, and a resident
of Brooklyn, in the county of Kings and
State of New York, have invented certain
Improvements in Furnaces, of which the
following 1s a specification. ' |

This invention relates to certain improve-

‘ments in that class of furnaces which are
particularly designed and adapted for con-

suming fuel in such a substantially complete

and eﬁective manner as to avoid the pro-

duction of smoke and of which the furnace
shown and described in my copending pat-
ent application No. 538,352, filed January
17, 1910, is a type, and the object of the 1n-
vention is to provide a furnace of this gen-
eral character of a simple and comparatively

inexpensive nature, and of a strong and

durable construction, having novel and im-
proved means for promoting the combustion
of the fuel, so that the production of smoke

due to the carrying off of minute particles

of the fuel with the draft is effectively pre-
vented, and a material economy 1s attained

in the consumption of fuel.

The invention consists in certain novel
features of the construction, and combina-
tions and arrangements of the several parts
of the improved furnace, whereby certain
important advantages are attained, and the
furnace is rendered simpler, less expensive,
and otherwise better adapted and more con-

venient for use, all as will be hereinafter
fully set forth. '

The novel features of the invention will
‘be carefully defined in the claims. '

In order that my improvements may be
the better understood, I will now proceed

to describe the same with reference to the
“acecompanying drawings, wherein—

‘Figure 1 is a front elevation of a furnace

constructed according to my invention; Kig.
2 is a vertical section taken axially through

the improved furnace; Fig. 8 is a vertical
section taken transversely through the 1m-
proved furnace; Fig. 4 1s a sectional view
taken horizontally through the improved
furnace in the plane indicated by the line
b—b in Fig. 3; Fig. 5 is a sectional view
similar to Fig. 3, but taken vertically
through the improved furnace in the plane
indicated by the line ¢—¢ in Fig. 2; Ifig. 6
is a fragmentary perspective view showing a
feature of construction of the horizontal

grate member of the improved furnace; Fig.
7 is a fragmentary perspective view show-
ing certain features of construction of the
revoluble grate member of the i1mproved
furnace, and—Fig. 8 is a front view similar
to Fig. 1 but showing a modified formation

of the grate actuating means which will be

hereinafter described.

Referring first to IFigs. 1 to 7, inclusive, 1
represents the wall or casing of the furnace,
and 2 the fire chamber at the upper part
thereof and communicating with the exat
flue 3 for the products of combustion, while
4 represents the ash pit produced at the
lower part of the furnace. As herein shown
the front wall of the improved furnace 1s

formed of upper and lower sections 5 and 6,

meeting to produce a horizontal joint at the
central part of the furnace front, the lower
section 5 being provided in a well known
way with an ash door 7, communicating with
the ash pit 4 of the furnace. _

- At the central part of the furnace 1s ar-
ranged a fuel chamber of rounded or circu-
lar formation in cross section, said fuel
chamber being formed, as herein shown,
within a revoluble grate member 9, of sub-
stantially cylindrical or rounded form, the

‘diameter of said revoluble grate member 9

being such that said member serves to eifect-
ively divide the fire chamber 2 of the fur-
nace from the ash pit 4 thereof, the opposite
sides of said member 9 being closely adja-

cent to the opposite walls of the Turnace

casing, as clearly shown in Figs. 3 and 4.
The rear end portion of this chambered rev-
oluble grate member 9 is herein shown pro-
vided with a closure 10, and with a centrally
arranged trunnion 11 which is mounted for
turning movement in a socket or bearing 12
produced at the rear wall of the furnace
casing, so as to effectively support said revo-
luble grate member therein at its rear end, as
clearly shown in Figs. 2 and 4 of the draw-
ing. |

The forward part of the chambered grate
member 9 is similarly provided with a for-
wardly directed trunnion 14, alined with
said rear trunnion 11 and with the axis of
said member 9, and having a bearing at 15
between the lower and upper sections 5 and
6 of the furnace front. The construction of
the trunnions 11 and 14 herein illustrated
will be hereinafter described and the hori-
zontal joint between the Sections 5 and 6 of
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the furnace front as herein shown 1s such as | at diametrically opposite sides of the mem-

permits the grate member 9 to be readily
withdrawn from the furnace casing for pur-
poses of repair when the upper section 6 of
the furnace front is detached. By this ar-
rangement of the chambered revoluble grate
member 9 with alimmed trunnions 11 and 14
at its rear and forward ends, 1t will be seen
that said member 1s ada,pted for turning or
rocking movement within the furnace cas-
ing, and in order to permit of conveniently
actuating said grate member to revolve or
rock the same, 1 have shown the forward end
of the trunnion 14 provided with a socket
16 wherein 1s inserted one end of a lever 17,
the opposite end of which 1s adapted, when
said lever is reversely moved to turn or rock
said member 9, to rest upon one or the other
o two su Jports 18, 18, produced at opposite
sides of the furnace front, as clearly shown
i Kigs. 1 and 4.

A weight 19 1s shown detachably connect-
ed with the outer end of the lever 17 so as
to serve for holding said lever and the grate
member 9 connected therewith against acci-
dental turning movement, and it will be evi-
dent that upon the. removal of said welght
from the lever 17, the latter may be thrown
over from the 13031t10n shown 1in full lines in
Fig. 1 to that shown in dotted lines at « in
said figure or vice versa, so as to 1mpart a
half revolution to the cylindrical grate mein-

ber, atter which said weight 19 may be again

attached to the lever 17 thereby affording
means for holding the same securely 1n ad-
justed position until it is again desired to
turn or rock the grate member in-a reverse
direction.

The chambered revoluble grate member 9
1s formed with apeltmed or perforated
walls adapted for the free passage of prod-
ucts of combustion and air supply from and

to the fuel contained i1n the rounded fuel

chamber within said chambered grate mem-
ber, a preferred and very serviceable con-
struction of smd walls being shown in the
detail view, Fig. 7, wherein the walls of said
member 9 are shown as formed with parallel
longitudinally extended grate bars 20, 20,
spaced apart to permit the free passage of
the air, flames and hot gases between them
under the influence of the draft, said paral-
lel longitudinally extended omte bars 20 be-
Ing tied and connected tocether In an inte-
019.1 sense at their ends and at suitable inter-
mediate points by means of arched transverse
braces or connecting bars or members 207,
which conform to and form parts of the
permmetral wall of said chambered grate
member 9

At 1ts opposite sides, the chambered rev-
oluble grate member 9 is provided with
spaced 1nwardly directed flanges or projec-
tions, parallel mth each other and form-

1ng between them guide ways 2 91 21 located |

ber 9, and adapted to receive and support
the opposite edge portions of diametrically
extended apertmed orate members or sec-
tions 22, 22, which are extended transversely
throun'h the fuel chamber within said mem-
ber 9, “the parts being so arranged and pro-
portmned that when the lever 17 is in a Po-
sition of rest in contact with either of the
supports 18, 18 at opposite sides of the fur-
nace iront, "said transverse orate members
or sections 29, 22 shall eﬂend horizontally

through the central part of the fuel cham—
ber within said member 9 in such a manner
as to divide said fuel chamber into upper

and lower semi-circular fire boxes or com-
partments 24, 24.

As shown in the drawings, there are three
of the transverse grate members or sections
22, 22, each of which 1s formed of a plu-
rality of integrally connected parallel grate
bars spaced apart from each other, as shown
at 23, 23, and extended diametrically
t.lI‘OHGh and across the fuel chamber within
the chambered revoluble orate member 9,
the extremities of such ll'lteOT"LHY connected
and diametrically extended grate bars 23, 23
being engaged and supported 1 the ﬂulde
ways 21, 21 at diametrically opposite “sides
of the member 9 in such a manner as to
effectively brace and strengthen said cham-
bered orate member. It will be evident that
the members or sections 22, 22 may, how-
ever, be integrally connected so as to form a
smole horizontal grate member without de-
parture from the invention. I do not there-
tore, broadly claim herein this arrangement
of the transversely extended removable
orate member operating the brace, the
chambered cylindrical grate member since
the same forms a part of my co-pending ap-
plication aforesaid,

The rear transverse grate member or sec-
tion 22 carries the rear trunnion 11 for the
chambered member 9, said trunnion 11 be-
ine 1integrally formed upon said rear section
or member 22 and being arranged to project
rearwardly through a central opening in the
closure 10 at the rear end of the member 9
with its extremity protruding therefrom for
engagement with the beamnﬁ' 12 at the rear
wall of the furnace casing. In a similar
manner the forward trunmion 14 for the
cylindrical grate member 9 1s integrally

produced upon the forward transverse crmte
section 22 as clearly shown in Figs. 2, 4
and 6.

The perimetral wall of the chambered
revoluble grate member 9 1s uniformly aper-
tured around its entire surface, excepting
where the guide ways 21, 21 are produced at
1ts 0pp081te sides, by which construction it
will be seen that free entry and discharge
of air and gases 1s permitted to and from
the respectwe fire boxes or compartments
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24, 24: not merely at bottom and t0p of such | fuel which had hitherto been supported upon

fire bO‘{eS or compartments, but also around
the sides thereof.

The lower and upper sections 5 and 6 of
the furnace front are provided with fire
doors 25, 25 which, when opened, afford
commumcatwn throuwh the fumace front
with the respective fire boxes or compart-

ments 24, 24 of the fuel chamber within the

ehflmbered member 9, below and above the

horlzontal grate members or sections there-

of, and 1n the operation of the improved
furnace, a eharo*e of coal 1s thrown through

the respectlve fire doors 25, 25 into each of

sald fire boxes 24, 24 the charﬂe within the
upper fire box restmcr upon the horizontal
orate members or sectlons 29. while the
char oe within the lower fire box rests upon
the O‘rate bars 20, 20, at the lower part of
the pempheral wall of the chambered 0T£1:6
3 and 5
A fter the fire bO‘IES 24, 24 shall have been
res klndled therein, the
fuel in said fire boxes will be allowed to

burn for a sufficient time to attain a certain
degree of incandescence, and to permit the

oases which are produced in the 1nitial
stqges of the combustion to be given ofi,
after which a fresh charge of fuel will be
supplied to the lower ﬁ]:re box 24 to re-
plenmish the fire therein.

It will be seen that, since the o posite
sides of the cylmdmcal levoluble member
are in close proximity to the opposite side
walls of the furnace casing, the flames and

“hot gases produced from thls charge of fresh
or green fuel within the 1owe1*'most fire b@x;

94 are caused to pass upward under the in-
fluerice of the draft through the interstices
between the transverse grate bars 23, 23 of
the sections 22, 22, so as to be sub]ected to
the influence of the incandescent fuel sup-
pmted upon said transverse grate bars 23,
28 within the uppermost fire b0\ whereby
the minute particles of fuel carr ied upward
by the draft from said lowermost fire box
are consumed, and the production of smoke

due to the escape of such minute particles

of fuel at the exit flue is effectively pre-
Vented Whlle at the same time a material
economy is attained in the consumption of
fuel and increased heating effect is assured.

When the fresh or green fuel in the lower-
most, fire box shall h‘we 1 turn attained a
condltlon of incandescence, the weight 19
is removed from the lever 17 whereupon the
operator, grasping said lever imparts a half

-revolutmn to the chambered o‘rate member 9,

so that the positions of the ﬁre boxes 24, 04
are reversed, and the incandescent fuel

~which had hitherto remained at the lower

part of the fuel chamber in member 9 1s

elevated upon the transverse apertured grate

sections 22, 22 so as to be supported at the

said transverse grate sections 22 within the
upper part of the fuel chamber is lowered

‘to the lower part of the said fuel chambel,

after which the lower charging door 25 1s
opened, and an additional ehaloe of fresh
or green fuel 1s thrown into the "-t?-ﬂhep lower-
most fire box 24 to replenish the fire con-
tained therein, the smoke and hot gases thus
produced in said lowermost fire box being

also carried upward under the influence of

the draft, through the interstices of the
transverse orate sections 22, and subjected
to the consmninﬂ action of the incandescent
fuel in the then uppermost fire box 24.

The transverse grate sectlons 22, 22, being
insertible at the forward end of the cylm-
drical grate member 9, which 1s open for

this purpose, assures a "material advantage

and convenience by permitting ready with-
drawal, insertion and substitution -of said
transverse orate sections upon the taking
down of the upper section 6 of the furnace
front, so that repairs may be quickly and
mexpenswely made 1n case sald sections 22,
22 become warped or burned out, and also

permitting the cylindrical member 9 to be .

formed, as herein shown, with an integral
peripheral wall, unprovided with joints, 1f
this construction of said member 9 be found
desirable 1n practice.

The provision of the weight 19 or equiva-
lent means for holding the eylindrical grate
member 9 against turning or rotary move-
ment 1s particularly desirable for use in the
structure herein shown, for the reason that

as Smd mmember 9 turns within the furn&ce

casing, the fuel within the lower fire box 1s
caused to bank at the angle between the
flattened transverse grate sections 22 and
the curved wall of the member 9 in such
a manner as to tend to overbalance the cylin-
drical member at one side when the positions

of the fire boxes are reversed. Such being

the case, it will be evident that the employ-
ment of said holding means effectively pre-
vents accidental dlsplacement of the parts
after ad]ustment such as would be likely
to occur from such overba,lancmo of the
member 9.

The lever 17 should be locked after each
supply of green fuel to the lowermest fire
box, and the operation of turning or rocking

the chambered member 9 1s repﬂated dmmg

the use of the improved furnace, fresh
charges of green fuel being repeatedly
thrown into the lowermeost fire box after
each such turning or rocking of satd cham-
bered grate member, whereby 1t will be seen

that the fire may be retained at such a high

state of efliciency as may be desirable with-
out production of smoke. The rocking or
turning of the member 9 also serves to stir
the fires 1n the respective fire boxes 24, 24

upper part of the fuel chamber, a,nd the | with a minimum loss of fuel, the apertmes
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of the transverse grate members 22 and of
the perimetral wall of member 9 permitting
free discharge of ashes during such turning
or rocking movement.

The chambered member 9, being apertured
around substantially its entire circumfer-
ence, insures a supply of air at the opposite

sides of the lowermost fire box 24 1n excess !

of what 1s required for the combustion of the
fuel therein, and such excessive air supply
suffices to insure the effective combustion of
the fuel in the uppermost fire box 24, pass-
ing up through the lower fire box and
through the apertured transverse grate sec-
tions 22, so as to feed the fire upon said
orate sections and thereby preventing the
deadening of the incandescent fuel in the
upper fire box such as would be likely to
occur were the entire air supply drawn
through the burning fuel in the lowermost
fire box.

From the above description it will be seen
that the improved furnace 1s of an extremely
simple and comparatively inexpensive na-
ture, and 1s particularly well adapted for
use by reason of the economy in the con-
sumption of fuel and the prevention of the
production of smoke attained by 1ts em-
ployment, and it will also be obvious from
the above description that the furnace 1s
susceptible of considerable change without
material departure from the principles and
spirit of the invention, and for this reason
I do not desire to be understood as limiting
myself to the precise formation and arrange-
ment of the several parts of the device here-
in set forth in ecarrying out my invention
in practice. For example, as shown in Iig.
8, an arrangement of gearing may be em-
ployed for turning or rocking the chambered
orate member 9, in lieu of the lever 17 shown
in the preceding figures, said gearing com-
prising 2 wheel 26 held upon the forward
trunnion 14 of member 9 and meshing with a
pinion 27, the shaft 28 of which carries a
crank handle 29, with which 1s engaged a
detent 80, serving to hold said crank handle
against accidental movement. The gears
96, 27 are so proportioned that a half revolu-
tion is imparted to the member 9 at each
complete rotation of the pinion 27, whereby
it will be seen that at each half revolution
of the member 9, the crank handle 29 1s
brought into position for locking engage-
ment with the detent 30.

Having thus described my invention, what
I claim and desire to secure by Letters Pat-
ent 15—

1. A furnace of the character described
having a casing provided with an exit fiue
and with a charging door, a chambered
member arranged to turn in the casing and
having apertured walls forming grate sur-
faces, guides at opposite sides of said mem-
bers, and a grate extended transversely

966,200

through said chambered member with its op-
posite edges removably engaged with the
ouides at opposite sides of said chambered
member, said transverse grate dividing said
chambered member into upper and lower fire

boxes, one of which 1s adapted for communi-
cation with the exit flue and the other of

which 1s adapted for communication with
the charging door, and the opposite ends ot

- sald transverse grate having pivotal sup-

porting means at opposite ends of said
chambered member.

2. A furnace of the character described
having a casing provided with an exit flue
and with a charging door, a chambered
member arranged to turn in said casing and
provided with guides at its opposite sides,
and an apertured grate extended trans-
versely through said chambered member and
having its opposite sides removably engaged
with the guides at the opposite sides of said
chambered member and dividing said cham-
bered member into upper and lower fire
boxes, one of which is adapted for communi-
cation with the exit flue and the other of
which is adapted for communication with
the charging door.

3. A furnace of the character described

‘having a casing provided with an exit flue

and with a charging door, a chambered
member arranged in the casing, and an aper-
tured grate removably arranged within said
chambered member and extended trans-
versely through the same, and dividing said
chambered member into upper and lower
fire boxes, one of which is adapted for com-
munication with the exit flue and the other
of which is adapted for communication with
the charging door, the opposite ends of said
transverse grate having journals whereon
the device 1s supported for turning move-
ment.

4. A furnace of the character described
having a casing provided with an exit flue
and with a charging door, a chambered
member arranged in the casing, an aper-
tured grate removably arranged within said
chambered member, and extended trans-
versely through the same and dividing said
chambered member into upper and lower
fire boxes, one of which is adapted for com-
munication with the exit flue and the other
of which is adapted for communication with
the charging door, the opposite ends ot said
transverse grate having journals whereon
the device is supported for turning move-
ment, a part operatively connected with one
of said journals to impart turning move-
ment thereto, and means, engageable with
sald part to hold the same against move-
ment.

5. A furnace of the character described
having a casing provided with an exit flue
and with a charging door, a chambered
member mounted to turn in the casing,
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an apertured grate extended transversely
through said chambered member and adapt-
ed, when positioned horizontally, to divide
sald member into upper and lower fire boxes,
one of which is adapted for communication
with the exit flue and the other of which is
adapted for communication with the charg-
ing door, and means capable of operation to
hold said chambered member against turn-
ing movement in the casing when said aper-
tured transverse grate is horizontally posi-
tioned. '
6. A furnace of the character described
having a casing provided with an exit flue

and with a charging door, a chambered

member. mounted to turn in the casing and
provided with internal guides, and an aper-
tured grate insertible at the end of said
chambered member and engageable with the
internal guides thereof, said apertured grate
being extended transversely through the
chambered member and dividing the same
into upper and lower fire boxes, one of which
1s -adapted for communication with the exit
flue, and the other of which is adapted for
communication with the charging door.

7. A furnace of the character described
having a casing provided with an exit flue
and with a charging door, a chambered
member within the casing and having guides
at opposite sides, trunnions at opposite ends
of said chambered member whereon said
member is adapted to turn, and an apertured

orate extended through said chambered -

member between said trunnions and having
its opposite sides engaged with said guides,
and dividing said chambered member into
upper and lower fire boxes, one of which 1is

adapted for communication with the exit |

5.

ﬂue, and the oﬁher of which 1s adapted for 49

communication with the charging door.
8. A furnace of the character described
having a casing provided with an exit flue

and with a charging door, a chambered.

member mounted to turn within the casing 45

and provided with guides at its opposite
sides, and an apertured grate comprising
sections extended transversely across said
chambered member with ends supported by
the guides at opposite sides thereof, and di-
viding said chambered member into upper
and lower fire boxes, one of which is adapt-
ed for communication with the exit flue, and
the other of which 1s adapted for communi-
cation with the charging door.

9. A furnace of the character described
having a casing provided with an exit flue
and with a charging door, a chambered
member mounted to turn within the casing
and provided with guides at its opposite
sides, and open at one end, and an ap-
ertured grate comprising sections insertible
at the open end of the chambered member,
sald sections being transversely extended
across the chambered member with ends sup-
ported by the guides at opposite sides there-
of, and dividing said chambered member
into upper and lower fire boxes, one of which
1s adapted for communication with the exit
flue, and the other of which 1s adapted for
communication with the charging door.

In witness whereof I have hereunto signed
my name this 10 day of December 1907, in
the presence of two subscribing witnesses.

| _ JOHN HARRIGAN.
Witnesses:
J. L. CAPLINGER,

F. W. Wiman.
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