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I’o a:»Z? whom 76 may concern: |
" Be 1t known that I, MAURIF‘EJ SULLIVAN a

~ ci1tizen of the Umted States, and a resident of

IO

and State of New York, have invented certain
new and useful Improvementq in Furnaces, of
which the following isa full 016&1 and e*{act
description.

My invention relates to furnaces, and par- |
ticularly to boiler-furnaces, and has Jfor 1ts

object to improve the combustion so as to se-

~ cure a practleally smokeless combustion and
- utilize the entire heating capacity of the fuel.

I5

For this purpose 1 promde a novel construc-
stion, such as will be described in detail here-
mafter in which the medium adapted to sup-

~ port combustion is intr oduced or injected into
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: medmm 18 . discharged.
-end view of sald casing.

'.40

- ‘Fig. 6 1s a cross-section” tahen on line 6 6 of
-Flﬂ“

- B, the grate; C, the
chamber D, the arch at the front end of the

the furnace and preferably into the fi
thereof, and in order that the combustion-
SLlppOltlIlD‘ medium may be effectively pre-
heated I provide an arrangement of a heating-
pipe carried by a door of the furnace and

adapted to register when the said door is closed.

with certain stationary guides or channels
which receive the heated mediaum from said

pipe and convey it to that place of the furnace

where such heated medium is actlvelv utilized.
One specific embodiment of my invention

1s represented in the accompanying drawings,

it being understood that various mod1ﬁeat10ns

may be made without departing from the na-

ture of my mventlon
Figure 1 is a sectional elevation of a Por-

tion of a boiler-furnace having the improve-

ment applied thereto. Fig. 21s a plan of the
casing from which the COHlbllSthIl-SuppOI‘Elnﬂ'
Fig. 3 is an msme

Fw‘ 4 1s an inside
view of the door carrymc" the heating - pipe.
Fig. 5 is a detailed sectional elevation show-

ing the joint between the discharge end of )

the heating-pipe and the inlet of the casing.

, and Fig. 7 shows in section a portion
of the heatmw—mpe and one of the heat-ab-
sorbing disks or rings mounted thereon.

A mdlcates the bridge-wall of the furnace;
re-box or combustwn-

re-box

-to the boiler-setting in any suitable manner

| has its

! furnace and K the boiler, WhICh as shown, 50

‘has return- flues E'. so that the combustlon

| ; products from the clmmber C first travel rear-
‘Mount Vernon, in the county of Westchester |

wardly over the bridge-wall A tu reach the

“rear end of the boiler and then pass forwardly
| through the return-flues E'. Upon the arch 55

D 1s located a casing ', made of cast-iron or
other suitable mater ial anc provided at the
rear end, which faces the combustion-chamber
C, with a discharge spout or outlet F'. The
casing I is preterablv curved to correspond 6o
to the shape of the arch D; but the spout K’

18 preferably straight, as shown best in Fig.

3, and 180 ar ra,nﬂ'ed that the current of hea,ted
medium dischar Ued from sald spout will be
directed toward the rear end of the grate B 65
or toward the bridge-wall A. |

The casing F is pr 0V1ded with a steam-inlet
pipe G, plefembly provided with a regulat-
mfr-mlve ('. Thereis also provided an mlet—

pipe projecting upwardly from the casing F, 70

and this inlet-pipe in the particular mstance
shown 1s made of two diameters, the front
portion F* being of smaller diameter than the
rear portion T F*. This rear portion extends
upwardly beyond the front portion F%. Ad-.75
jacent to the inlet-pipe tormed by the sec-
tions E* and F® is located a door H, secured

for instance, the customary hinged door may
be emploved This door carries a heating- 8o
pipe I, the discharge end of which, T, is of
umfmm cross-section, circular, as ShOWl] and
edge iormed pmctwallv in reverse
fashion to that of the inlet- -pipe ¥* F°., Thus
when the dooris closed and the discharge end 85
of the heating-pipe I comes into registry with '
the inlet-pipe E* F® of the casing F the two
pipes connect with a practically air-tight joint,
since the rear portion of the dlscharo"e end T
fits into the larger portion F?, while the front 9o

portion of the dlschawe end 1’ fits around the
smaller portion I*? of ‘the inlet-pipe.

1t will
be observed that this construction of the joint

allows the two. pipes to slide one lenwthmsu

of the other during expansion or contraction 93
without 1 Impairing the tightness of the Jomt
The heating-pipe 1 recelves a supply of air
fromany Smtable source. Inthedrawingsair
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is supplied to said pipe directly, the inlet end
of the pipe extending through the door H to
the outside thereof, and a butterfly or like
arrangement (indicated at 12) may be placed
at the inlet end of the pipe to regulate the
amount of air drawn in. It will be observed
that the outlet I’ of the heating-pipe I, as well
as the inlet of the stationary pipe-F* F° is
arranged in a direction parallel with the hinge
of the door. Thus as the door swings to its
closed position the two pipe ends come 1nto
alinement by a sidewise movement, as 1t were,
and the discharge end of the heating-pipe re-
mains parallel with its original position dur-
ing its entire movement. An easy and per-
fect fitting together of the pipe ends 1s thus
obtained. Furthermore, I have ascertained
that the vertical arrangement of the discharge
end I’ is of considerable practical importance.

inasmuch as the heated air if traveling down-
“ward where the pipe-outlet I' joins the inlet

¥ F® will have no tendency to escape at the
joint: but such objectionable tendency is found
to exist when the meeting pipe portions are
horizontal. The vertical arrangement 1s
therefore conducive to the production of a
reliable joint. I have found by experiments
that there is a relative vacuum at the front
portion of the fire-box or discharge-chamber
(. Thus by arranging the outlet E' at this
portion of the fire-box I insure the supply
of the gaseous medium (in this case steam and
heated air) for supporting combustion.

It will be understood that the air drawn
through the ‘heating-pipe I becomes heated
owing to the fact that the combustion-gases
pass into space between the boiler and the
door H. In order that the heat may be effec-
tually absorbed, I preferably provide a coil
construction of the pipe I, said pipe consist-
ing of straight members and curved members
or elbows connecting them. Upon the straight

‘members I mount heat-absorbing disks or

rings J, the inner edges of which are bent to
one side, so as to form a dished construction
or a flange, which flange lies against the outer
surface of the pipe I. This flange presents
several important advantages. IFirst, 1t pro-
vides a better contact-surface between the
rings J and the pipe I second, 1t facilitates
the placing of the rings on the pipe, inasmuch
as the flange is somewhat yielding; third, the
rings are held in position more firmly than
they would be if the flange were omitted. 1t
will be seen by reference to Fig. 7 that the
amount of lateral bend given to the central
portion of the ring i1s very slight, being ap-
proximately equal to the thickness of the
metal of which the ring 1s made.  Thus the
air has free access to the surface of the pipe
I, except at the small portions 1in contact with
the rings J, and the extent of contact-surface

1s no larger than when straight or plane rings

aectlve trans-

are used. Therefore a very e

05 ference of heat is obtained, and at the same .

spout F', passes into the casing F.

tering through pipe T and

781,032

time the rings are securely held in place.
will be understood that the improved con-
struction of heat-absorbing disks is applicable
to other kinds of heat-exchange apparatus,
whether the disks or rings he employed to ab-

- sorb heat or to radiate it.

- It will be observed that the air heated in
the pipe I, before 1t 1s discharged through the
The
cross-section of this casmge or chamber 1s
much greater than that of the pipes I E°, and
thus theairis given an opportunity to expand
in the casing F, and this I find 1s of 1mpor-
tance 1n establishing a good draft through
the heating-pipe 1. IFurthermore, the casing
I serves as a mixing-chamber for the air en-
he steam admit-
ted through pipe (. The provision of the
casing or chamber ¥ in the connection from
the pipe I to the discharge-spout If' 1s there-
fore an important feature of my tfurnace, and
the result obtained with this interposed casing
or chamber is much better than if the pipe I
were simply continued to the discharge-spout
' with a uniform diameter.

What I elaim as new, and desire to sccure
by Letters Patent, 1s—

1. In a furnace, a door, a heatine-channel
connected with said door and exposed to hot
oases,and acasing or expansion-chamber setin
the walls of the furnaceand having aninlet con-
nected with said heating-channel and an outlet
leading to the combustion-chamber, said ex-
pansion-chamber being located at the top of
the front arch of the boiler-setting and hav-
ing a curved surface engaging and partially
supporting the boiler. '

2, In a furnace, a door pravided on its in-
side with a heating-pipe exposed to a heated
oageous medium and carrying a series of heat-
ing-rings, the central portions of which are
dished or bent laterally to about the extent of
the thickness of said rings, in comhbinatjon
with a stationary guide or channe} communi-
cating with the combustion-chambey, and hav-
ing an inlet arranged to register with the out-
let portion of sajd heating-pipe,

3. In a furnace, a door carrying an exposed
heating-channel on its mner surface, g sta-
tlonary pipe, the inlet end of whieh is ar-
ranged to register with the outlet of said heat-
ing-channel, and a casing or expansion-cham-
ber set in the walls of the furnace and having
an inlef, connected with said stationary pipe,
and an outlet leading to the combustion-cham-

- ber.

4. In a furnace, the combination, with sta-

tlonary guides or channels for a combustion-

supporting medium, said channels comprising
an Inlet-pipe the receiving end of which 1s
longer at one side than at the other, of a door
carrying a heating-pipe arranged to {it into
sald inlet-pipe, so as to be canable of slidiny
lengthwise thereof, to form a joint with said
pipe when the door is closed.
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9. In a furnace, the combination with sta- |
tionary guides or channels provided with an
1nlet-pipe having two portions of different
diameters, the portion of large diameter pro- |
jecting beyond that of smaller diameter, of |

a door carrying a heating-pipe which has a

discharge end of uniform cross-section, said
discharge end being adapted to

[

1t around
the portion of the inlet-pipe which is of
smaller diameter and into the portion of the

inlet-pipe which is of larger diameter, so as to

connect with said inlet-pipe when the door is
closed. - | B

6. Inafuarnace, a door provided with a heat-
ing-channel terminating in an outlet-pipe, in
combination with a stationary channel com-
municating with the combustion - chamber
and having an inlet-pipe arranged to register

~with the outlet-pipe of the heating-channel,
one of said pipes having its end longer at one
‘side than at the other, and the end of ‘the

other pipe being formed reversely, the longer

side of each pipe being arranged tofit around

the shorter side of the other pipe, so as to

form a double overlapping joint. o
7. In a furnace, a heating-channel exposed

to hot gases, and a casing or expansion-cham- | .

8

ber set in the front wall of the gb-mbustion--z -

chamber and having an inlet connected with

said heating-channel and an outles leading
to the combustion-chamber, said expansion-

chamber being located at the top of the front

arch of the boiler-setting and having a curved
surface engaging and partially supporting

the boiler.

8. In a furnace, a door having an air-sup-

30

35

ply opening, a heating-channel located within _-

the furnace adjacent to said door and connected

with the -air-supply of the door, said chan-

nel being freely exposed to a heating medium,
a stationary pipe having connection with the
outlet of said heating-channel, and a casing

40

or expansion-chamber set in the walls of the

furnace and having an inlet connected with -
45

sdld pipe and an outlet leading to the com-

‘bustion-chamber.

In testimony whereof I have signed my name
to this specification in the presence of two sub-
scriblng witnesses. o |

MAURICE J. SULLIVAN.

- Witnesses: |
JOHN LoTxa,
- JouN A. KEHLENBECK.
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