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UNITED STATES

PATENT OFFICE.

SAMUEL T. BLEYER, OF CHICAGO, ILLINOIS.

FURNACE.

SPECIFICATION forming part of Letters Patent No. 694,241, dated February 25, 1902.

Apphca.tmn filed May 13,1901, Serial No. 60,003.

(No model,)

To all whom it may concermn:
Be it known that I, SAMUEL T. BLEYER, re-

siding at Chicago, in the county of Cook and-

State of Illinois, have invented certain new
and useful Improvements in Furnaces, of
which the following is a specification.

My invention relates to a heating-furnace
and the like; and its object is to produce an
efficient and comparatively inexpensive con-
struction and one which shall be economical
in the use of fuel and at the same time pos-
sess great efficiency in the utilization of the
fuel consumed.

Another object of my invention is to make
a furnace which shall be compact and self-
contained.

Otheradvantages in construction and oper:
ation will be readily apparent from the de-
seription hereinafter given.

In the drawings, Figure 1 is a sectional
elevation of my furnace. Fig.2isasectional
elevation on the line A B of Fig. 1; Fig. 3,a
section on the line C D of Fig. 1, and Fig. 4
a section on line E F of Fig. 1

My furnace, which may be used as a ffen-
erator for elthel a steam or hot-water heatmor
plant, is preferably entirely surrounded by
a steel shell formed of separate sides 1, back
2, front 3, top 4, and bottom 5, all suitably
held togetherin any desired way, which shell
is lined on the interior with brick 6 or other
suitable refractory material, as may be found
desirable or convenient.

A header 7 is arranged just above or at the

top plane of an ash pit or box 8 and trans-.

verse of the furnace, with its ends 9 extend-
ing through the sides, where they may be
connected with suitable pipes, (not shown,)
such pipes being return-pipes in case of use
with a hot-water heating plant, or inlet or
supply pipesin case of use with a steam heat-
ing plant. This header 7 may be supported
above the floor of the ash-pit in any suitable
way, as by means of the legs 10.

From the header 7 rise one or more pipes
11, (preferably a plarality, two being herein
shown,) which enter the bottom of another
header, or what I shall herein term a ‘‘ mani-
fold” 12. This manifold may be a single
structure, as shown, or be suitably divided
in sections corresponding to the number of
vertical pipes 11, Iollow grate-bars or water-

tabes 13 join the manifold 12 with a similar
manifold 14, positioned in a parallel or some-
what higher plane, as clearly illustrated in
Fig. 1, so that the grate-bars will be slightly
1ncl1ned downward toward the front of the
furnace. Thesebars 13 not onlyconnectand
permit communication between the manifolds
12 and 14, but also constitute the fire-grate of
the fumace the fuel beingintroduced through
the door 15 in the farnaco-front. As a mat-
ter of preferable construction the two upper
rows 16 of these grate-bars have a somewhat

larger diameter than the lower rows 17, all of

which bars are preferably arranged zigzag or
staggered. Consequently coal of a size to
pass through the upper rows of bars will cer-
tainly pass through the necessarily larger
openings or spaces between the lower series
of grate-bars.

A pipe orseries of pipes 18 and 19 lead from
the manifold 14 upward into the bottom of a
drum 20, which is suitably supported at the
top of the furnace. A wall 21, of refractory
material, interposed between the manifold 14
and the drum and also preferably interposed
between the series of pipes 18 and 19, cuts off
the fuel or coal ehamber 22 from direct com-
munication with the outlet-flue 23, passing
through the back shell 2 of the furnace.

Oune or more pipes 24 lead up from the mani-
fold 12 and enteran upper header 25, which
is in turn.connected with the drum 20 by
pipes 26, forming the top of the fire-chamber,
orat least a por tlon thereof, just beneath smt-
able brick setting or other refractory mate-
rial 27, arranged below the top plate 4 of the
shell of the furnace. This pipe or pipes 26
may also be said to constitute a water-arch.
The lower header 7 also has preferably a se-
ries of pipes 28, which practically divide the
main chamber 29 of the furnace from the ash-
pit 8. These pipes 28 first lead horizontally
and then upwardly into the bottom of the
drum 20, being supported at the bend or an-
gle by the L- shaped brick setting 30, and run
ver’meally up the front side theleof and to-
ward therear portion of the furnace, as clearly
shown in Fig. 1.

The dram has amain supply-pipe 31, adapt-

- ed to communicate with the house circula-

tion,and may also have a special take-off pipe
32, intended to run to the bath or kitchen
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for supplying hot water thereto. Of course
if my furnace isused as a generator in a hot-
water system such system will be filled with
water, asg is customary, and the return-pipes
will communicate with the header 7. If, how-
ever, it is used in connection with a steam
heatmwsy stem; the drum 20 will have a steam-
space, and steam will be taken off therefrom
instead of hot water, the return-pipes being
connected with the manifold 7 or with a feed-v
water heater or, if desired, with some other
water-supply.

My furnace, being constructed as above
stated, operates as follows: Coal being sup-
plied on the fire-grate through the door 15 is
burned thereon, the draft and combustion
generally being dow nward through the grate-
bars. The water in these ba,rs, bemg thus
heated, will circulate upwardly through such
Dbars, and a circulation will also oceur up-
wardly through both manifolds and into the
drum 20. Heat radiating from the fire-grate
will be absorbed by the pipes 21, 24, a,nd 26,
which practically sarround the fuel-chamber
22 on four sides.
burns, will be entirely consumed ornearly so,
after tra.versmu the grate- bals, and the cin-
der or ash and any uneonsumed fuel will then
fall upon the pipes or tnbes 28, which may
constitute a lower burning- grate if placed
close enough together, where unconsumed
fuel becomes entlrely eonsumed the ash fall-
ing below into the ash-pit 8. The heat and
flame from the combustion in the network of
the grate-bars will also serve to heat the pipes
or risers 11, header 7, and pipes 28. Before
the flame and heated gases can reach the flue
they must pass upwardly in contact with the
pipes 28 and the rear face of the manifold 14,
as well as in contact with the pipes 18. A
proper and efficient circulation of the heated
waterupwardly tothe drum is thereby caused,
the drum also being directly heated in the
present instance.

By the use of my invention provision is
made for the complete and economical burn-
ing of coal withoutthe production of smoke,.
The coal may be even a low grade of soft coal
instead of expensive hard coal, as now com-
monly burned in house- heatels, for instance.
By the novel arrangement of pipes, headers,
and manifolds, as well as the drum 1tse1f
practically the full energy of the coalis utils
ized, these said parts being so located and
combined as to bring about this result and at
the same time provide for a compact and self-
contained arrangement. Complete combus-
tion of fuel and complete absorption of heat,
as well as compactness of arrangement, are
thus attained in my furnace.

Obviously asingle pipemay be used in some
instances where I have shown a plurality,and,
conversely, a series may be used where I have
Consequently in these in-
stances my invention is not to be limited to
any particalar number of pipes, the construc-
tion herein shown, however, illustrating the

The coal, falling down as it
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preferableconstruetion. Byconstructingmy
furnace self-contained with-an outside shell
T am enabled to make the furnace complete
in the shop and to safely ship it ready to be
set down onto its foundations at the place of
installation. When the furnace is properly
connected up with the heating system, the
furnace is ready for use.

It will be apparent from the description
hereinbefore given that the furnace may be
increased in size by simply adding additional
banks of fire-grates and manifolds set side by
side and widening the fire box or chamber,
or the parts herein shown may thus be en-
larged or extended in width to the proper
amount

The manifolds, headers, and the connect-
ing-pipes are positioned and arranged in the
best possible manner as to bring the best re-
sults as regards both the utilization of the
heat and a proper and perfect circulation of
water. Thechamber 22 is flanked on its four
sides with the circulating-pipes, and, in fact,
the furnace-chamber as a whole is flanked
with pipes, manifolds, and the headers.

As hereinbefore stated, the two upper rows
16 of the water-tube grates are of greater di-
ameter than the lower sets or rows 17, so that
the spaces between the upper rows of tubes
or grates may be narrower than the spaces
between the tubes or grates therebelow. The
Dbroviding of the narrower spaces at the up-
per portion of the grate-bars as compared
with the spaces between the lower grate-bars
is a desirable construction; but itis obvious
that this end may be accomplished in other
ways than herein shown and described—as,
for instance, the upper rows of tubes may be
of the same diameter as those below or of
less diameter, and the spaces between them
may be narrowed by setting them closer to-
gether,

As hereinbefore stated, the plpes 28 may be
employed as a lower burning-grate by placing
them close enough together for this purpose.
In order to keep the spacmor perfect and pre-
vent the spreading or springing of these pipes,
a casting 33, having grooves to receive the

pipes, may be arranged upon the foot of the:

L-shaped lining 30 or arranged in any other
suitable or desirable place or manner in or-
der to accomplish the results intended. This
construction will be readily tinderstood from
an inspection of Fig. 4. -

I claim—

1. Inafurnace,the combination with a fur-
nace-chamber, of a front and rear manifold
therein, pipes or tubes connecting between
the manifolds and forming gr (Ltes, and a fir-
ing - chamber thereabove, and eonnections
Ieadmor from manifolds along two sides of
such ﬁring-chamber.

2. Inafurnace,the combination with a far-
nace-chamber, of a front and rear manifold
therein, one of such manifolds being in a
slightly-higher plane than the other, melmed
pipes or tnbes connecting between the mani-
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folds and forming grates, a water-arch above
the grates and a connection leading from one

of such manifolds. )
3. Ina furnace the combination with a fur-
nace-chamber,

pipes or tubes connecting between the mani-
folds and forming grates, and a firing-cham-
5 5 ’ o

ber thereabove, a drum exposed to the firing-

chamberand a connection between such mani-

folds and the drum and arranged on oppomte_

sides of-said firing-chamber.

4. Inafurnace, the combination w1th afur-
nace-chamber, of manifolds therein, pipes or
tubes connecting said manifolds and forming
water-tube grates, the upper pipes having a

narrower space between them than the pipes

below,and connectionsleading from the mani-
folds.

5. Inafurnace,the combination witha fur-
nace-chamber of a header arranged therein,

a series of pipes 28 leading therefrom and-

dividing said chamber so as to form an ash-
pit in the lower portion thereof, and a cast-
ing arranged in the chamber and receiving
said pipes so as to space the same.
6. Inafurnace,thecombination with a fur-
nace-chamber; of a front and rear manifold
therein, pipes or tubes connecting said mani-
folds and forming water-tube grates, the said
pipes being arranged zigzag with the upper
ones of greater diameter than the lower and
connections leading from the manifolds.
7. Inafurnace, the combination with a fur-
nace-chamber, of -a front and rear manifold
therein, pipes or tubes connecting said mani-

folds and forming water-tube grates down-

wardly through which the fire burns and also
forming a ﬁxlno or fuel chamber 22, and con-
nections 19 and 24 leading from the manifolds
along the walls of such chamber 22

8. Inafurnace, the combination with afur-
nace-chamber, of a front and rear manifold
therein, pipes or tubes connecting said mani-
folds and forming water-tube- grates down-
wardly through which-the fire burns, and
also forming a fuel-chamber 22, an elevated
drum 20 exposed to the fuel-chamber and con-
nections 19 and 24 leading from the mani-
folds along the walls of such-chamber 22 and
into.the drum.

9. Inafurnace, the combination witha fur-
nace-chamber, of a front and rear manifold
therein, connecting water-tubes forming
grates between the manifolds, a wall 21 lead-

ing upwardly from the rear manifold and

forming a fuel-chamber 22 open downwardly
through such.grates, and pipes or connec-
tions 21 and 24 leading from the rear and
front manifolds wspe(.tlvely and through
chamber 22.

10. In a furnace the combination with a
furnace-chamber of a front manifold 12, and
rear manifold 14 therein, connecting water-
tubes arranged tohave greater space between
them below than above and forming grates be-

of a front and rear manifold:
therein, one of such manifolds being in a
slightly-higher planas than the other, inclined

tween the manifelds, an elevated drum, a
wall 21 leading upwardly from the rear mani-
fold to the bottom of the drum and forming
a fuel-chamber 22, open downwardly through
such grates, a pipe or connection 19 from the
manifold 14 to the drum and alongside wall
21,°and pipes or connections 24 and 26 lead-
nd from manifold 12 through -chamber 22
and along the top of sueh latbeL chamber to
the drum.

11. In a furnace, the eombmatlon with 'a
furnace-chamber,
and connecting-tubes forming grate-bars and
a series of tubes 28, all said tubes dividing
the furnace-chamber into a fuel-chamber 22

3.

with flue 23, of manifolds.
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flame-chamber 29, communicating Wlth the )

flue 23, and an ash pit 8.

12. In a furnace the combination of a fur-
nace- chamber, manifolds 12 and 14 theréin,
tubes or pipes connecting said manifolds and
forming water-tube 0framtesx, a wall 21 extend-
ing upwardly from the manifold 14, said wall,
mamfolds and tubes dividing the fmnace-
chamber into a fuel- chamber 22, a flame-
chamber 29 and an outlet- passage.leading
fromsaid chamber 29 and pipes18and 19 Iead—

ing from manifold-14 and located on elther_

side of the wall 21.
13. In a furnace, the combination with a

furnace-chamber of manifolds 12 and 14 lo- -

cated therein,pipesconnectingsaid manifolds
and forming grates,awall 21 leadmw upwardly
from the manifold 14 which tovether with the
manifolds and gmtes, d_ivides the furnace-
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chamber into a fuel-chamber 22, a flame-
chamber 29 and an outlet-passage leading

from chamber 29, an elevated druim, pipes 18
and 19 leading from manifold 14 mto said

105

drum and extendmu along either side of the -

wall21,and pipes 24 and 26 leadmv from mani-
fold 19 through said chamber 29, , along the

roof or top of smd ehambér and 1nto the dr um, -

14. In a furnace, the combination with the
furnace-chamber of manifolds 12" and 14

' therein, connecting-pipes therebetween form-

ing water-tube grates, an elevated drum in
the upper part of said chamber, pipes 18 and
19 leading from manifold 14 into the drum, a
wall 21 mterposed between the manifold 14

I1C

115

and the drum and also interposed between :

said pipes 18 and 19, which wall, together
with the manifolds and grate; dwldes the fur-
nace-chamber into & fuel chamber 22, flame-
chamber 29 and an outlet- -passage leadm()'

120

upwardly along the rear s1de of mamfold 14 i

and along pipe 18.

© 15, In a furnace, the combination with &
furnace-chamber having a fuel or firing
chamber 22 of a header in the lower po1t1on'
thereof, front and rear manifolds 12 and 14

125

locatéd in the furnace above the plane of .

‘said header, connectlon befween the headel

and mamfold 12, an elevated drum, pipes

fuel bmns, and pipes or connec’mons 19, 24
and 26 leading from both the manifolds mto

‘130
connecting said mamfolds and forming water-
tube grates downwa,rdly through Whlch the
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the drum, and surrounding the fuel or firing
chamber.

16. In a furnace, the combination with the
furnace-chamber of a header located in the
lower part of such chamber, an elevated drum
in the upper part of such chamber, a series
of pipes 28 leading from said header first
horizontally and then upwardlyintothedrum
and forming an ash-pit in the lower part of
such chamber, manifolds 12 and 14 in the
chamber, connections between the manifold
12 and said header, pipes connecting said
manifolds and forming bars, and connections
between said manifolds and drum.

17. In a furnace, the combination with a
furnace-chamber having in the rear portion a
lining 30 substantially L-shaped in cross-sec-
tion, a header in the front portion of said
chamber, a series of pipes 28 leading sub-
stantially horizontally from the header-and
then upwardly to the drum and resting upon
the foot of said L-shaped lining, manifolds
12 and 14 in such ehamber, a series of pipes
forming water-tube grates between said mani-
folds, a connection 11 between the header and
manifold 12and pipesor connections leading
upwardly from said manifoldsintothe drum.

18. In a furnace, the combination with a
furnace-chamber, of a lower header 7, an
elevated drum 20, pipes 28, leading from the
header first horizontally and then upwardly
intothedrum,manifolds12and 14,having con-
necting-pipes forming water-tube grates, a
connection 11 between the header 7 and mani-
fold 12, pipes 24 and 26 leading from the
manifold 12 into the drum, and pipes 18 and
19 leading from the manifold 14 into said
drum. ' ‘

19. In a furnace, the combination with the
furnace - chamber, of manifolds 12 and 14
therein, a header 7, connections between said
header and manifold 12 and water-tube grates
connecting said manifolds, an elevated drum
20, a-wall 21, between the drum and mani-
fold 14, said wall and grate-bars-dividing the
furnace-chamber into a fuel-chamber 22, a
flame-chamber 29, and an outlet-passage from
said chamber 29, and leading upwardly along
the rear side of manifold 14, pipes 28 leading
from the header 7 along the bottom of cham-
ber 29, and then upwardly along said outlet-
passage, pipes 18 between the manifold 14
and drum 20 and exposed to said outlet-pas-
sage, pipes 19 leading from the manifold 14 to
the drum and exposed to the fuel-chamber 22,
and pipes 24 and 26 leading from the mani-
fold 12 to the drum and exposed to the fuel-
chamber 22, '

- 20. In a furnace, the combination with the

694,241

furnace - chamber, of manifolds 12 and 14

‘therein, a header 7, connections between said

header and manifold 12, water-tube grates
connecting said manifolds, the said grates be-
ing arranged zigzag and inclined and with the
upperseriesof greaterdiameterthan thelower

-series, an elevated drum 20, a wall 21 be-

tween the drum and manifold 14, said wall
and grate-bars dividing the furnace-chamber
into a fuel-chamber 22, a flame-chamber 29
and an outlet-passage from said chamber 29
leading upwardly along the rear side of mani-
fold 14, pipes 28, leading from the header 7
along the bottom of chamber 29 and then up-
wardly along said outlet-passage, the hori-
zontal portions of the pipes 28 forming the
ash-pit 8, pipes 18 between the manifold 14
and drum 20 and exposed to said outlet-pas-
sage, pipes 19 leading from the manifold 14
to the drum and exposed to the fuel-cham-
ber 22, and pipes 24 and 26 from the mani-
fold 12 to the drum and exposed to the fuel-
chamber 22.

21. In a farnace, the combination with the
furnace -chamber, of manifolds 12 and 14
therein, inclined water-tube grates conneect-
ing said manifolds, a header 7, a drum 20,
pipes 28 from the header to the drum, pipes
11 from the header to manifold 12, pipes 18
and 19 from manifold 14 tothe drum, a header
25, pipes 24 between manifold 12 and said
header 25, and pipes 26 between header 25
and the drum.

22. In afarnace, the combination with the
furnace - chamber, of manifolds 12 and 14
therein, pipes or tubes connecting said mani-
folds and forming water-tube grates, a wall
21 whiech together with said grate-bars divide
said furnace-chamber into a fuel-chamber 22,
a flame-chamber 29, and an outlet-passage
leading therefrom, an elevated drum 20 po-
sitioned above said wall 21 and exposed both
to the chamber 22 and to said outlet-passage
and connections between the manifold 14and
the drum. )

23. In a furnace, the combination with the
furnace - chamber, of manifolds 12 and 14
therein, a series of pipes or tubes connecting
between said manifolds and forming water-
tube grates, said pipes being arranged zigzag
with the two uppermost rows 16 of greater di-
ameter than the lower rows 17 whereby the
spaces between the pipes 16 are narrower than
those between the pipes17.

SAMUEL T. BLEYER.

Witnesses:
SAMUEL E. HiBBEN,
Lovuis B. ERWIN.
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