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PATRICK H. MA GIRL, DECEASED LATE OF BLOOMINGTON, ILLII‘TOIS BY JAMES D.

MA GIRL,

INGTON, ILLIl\TOIS

IDA E. DALTON AI\TD GERTRUDE A, JOHNSTON

FCUTORS OF BLOOM—

WARM-AIR HEATER.

Applidation ﬁleq January 11, 1523..

To all whom it may concern

Be it known that Janmes D Ma ‘Gz, Ina
E. Darzon, and Gerirups A,
citizens of the Unlted States, and residents
of Bloomington, in the county of McClean
and State of. Illinois, executors of the estate
of Patrick FI. Ma. Girl, late a citizen of the
United States, and a remdent of Blooming-
ton, in the county of M¢Clean and State of
Illinois, have knowledoe that the  said
Patrick H. Ma Girl did mvent certain new

and useful Impxovements in VVarm Air

Heaters, of which the.following is a.speci-
fication.

This invention relates to warm air hewtere ,

and is intended to provide an improved con-
struction over that covered by Letters Patent
No. 1,168,676 issued to Patrick H. Ma. Girl
under date.of December 14, 1915. ‘

The, more. prominent features of novelty
in the construction and -operation of the
plesent fulnace, which. contribute to a de-

cided increase in eﬁlclency over. -former.

heaters of this type, comprise, fire-box _sec-
tions pl’OVlded with a special form of inter-
lock for. connecting. the sections together so
as to 1ende1 the ]omts gas.and dust -proof;

the provision of self- cleanmcr poclets or re-
cesses in the horizontal, he‘lt radiating flues

or tubes which conduct.the products of .com-

bustion, from the rear br eechmov to, the front

breeching, the flow of the products of com-
bustion bem«r somewhat, retarded. by these
poclets. into aud out of which a portlon of
the products pass to make use of the in-
creased radiating surface furnished by. the

“walls of the pockets extensions on the front

breeching and fire- box. which pass freely
through smtab]e openings ‘therefor in the
ornamental front of the furnace so as to per-

mit. expansion of the. furnace_ without, dis-

tmbmo the ornamental front which is en-

cased in masonyy; and. the arrangement of

the back breechings directly over, the rear of
the fire-box and supported by the.lower sec-
tions thereof, whereby the rear, breechings
present prime radiating surface to the fire at
all times.and are self- cleanlng, the soot from
the breechings falling into the fire-box.

The pr esent he‘xter is more. particularly
intended for installation in schools, churches,
factories and other public.buildings in one

JOIINSTON,

Serial No. 612,072.

or. more units located . in: bmck asbestos—

lined, sheet-metal or the like casings.
Other objects and-advantages of the. im-

proved construction will be mppelent from.

the. following detailed deserlptlon and the
accompanying drawings in which the same.

numerals indicate hke parts throughout the
several views, and wherein—

Figure 1 represents a 1on01tud1nal vert1~'
cal section taken. centrally of the 1mproved:

furnace;
Fig. 2, a plan view of the furnace;

Flg 3, a vertical transverse section taken

on, line 3—3 of Tw 1, lookmfr towards the
rear. of the furnace :
Fig. 4, a vertical tI“LnSVBI se. section taken

on hne 44 of Fig. 1, looking towards. the,
front of the fuluace,

Fig. 5;a similar section taken on line 5—5.
of I‘lg 1 looking towards the rear of the

furnace;
Fig. 6, an enlarged fl wmentmy side: ele-

Vq’uon showing the manner in-which the fire:.

box sections are connected together;

Fig. 7, a vertical tmnsverse sectlon taken.

on hne T—7 of Fig. 6; and
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I'ig. 8, a horizontal seetlon taken on line. ‘

188 “of FIO' 6, looking downwardly, the
joints between the fire- box sections being:

c]eally shown.
It 1s intended that the present: furnace

;stluctule e, enclosed in the usual masonry -

casing which serves to, confine the air to be.

heated and causes it to flow in contact Wlth‘

the fire-hox and flues, and, as, such casings.

are common in the art, it is unnecessary to
illustrate this part of, the completed heater.

The furnace structure includes the usual:

cast-iron front 1 provided with.a fuel-door.2

and an ash-pit door 3. The casting 4, which.

forms the.ash-pit 5, is bolted: to: the front 1

and, at.its rear upper edge, is provided. with

an e\tenswn or.shelf 6. Extension 6. to—
gether with the parts: carried thereby. is

mqlntfuned in proper horizontal position by.

Sult'lble adjustable supporting means engag-

ing the outer end-of the extension, as shown.
at 7, Fig. 1. The casting 4, forming ash- -pit

5 and extension 6, is prov1ded with a pe-

ripheral groove.or charmel 8 extending along.
the upper side ‘and rear edges’ thereof th*s_‘;
channel. being. preferably. formed. by. 1nte<r1al?
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upstanding flanges 9 and 10 provided on the
casting. Suitably mounted in the upper

- part of the ash-pit 5 is the grate 11 above
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which is the fire-box 12. :
The sides and most of the top of fire-box

12 are formed of flat sections 13 and arched.

sections 14 which are preferably corrugated
in cross-section, ag shown in Figs. 1 and 8,
to increase their surface. The lower edges
of the arched sections 14 are provided with
perforated flanges 15 adapted to cooperate
with similar flanges 16 provided on the
upper edges of sections 13 for bolting the
sections together, as shown in detail in Figs.
6. and 7. Outstanding flanges 17 are
formed on the lower edges of sections 18 in
order to reinforce them and provide a
greater bearing surface for the sections
which rest in channel 8 on the upper edges
of casting 4, whereby the latter supports the
entire fire-box structure. Flanges 17, how-
ever, are made sufficiently narrow so as to
leave a clearance between the lower edges
of sections 13 and the flanges 9 and 10 form-
ing channel 8 to allow for expansion and
contraction of the fire-box structure. -

A specially designed joint is provided be-
tween the vertically abutting edges of the
fire-box sections 13 and 14, in order to guard
against any leakage of the products of com-
bustion - through the walls of the fire-box.
This joint is shown most clearly in Figs. 6,
7 and 8. -Fach fire-box section 13 and 14
has formed along one vertical edge a con-
tinuous integral bead or enlargement 18,
circular in cross-section as shown in Fig. 8.
Each bead 18 is adapted to be received

- snugly by a corresponding continuous socket
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enlargement 19 integrally formed on the
adjoining edge of the next fire-box sec-
tion. Each enlargement 19 has a groove
20, semi-circular in cross-section, which re-
ceives bead 18, the maximum depth of this
groove being substamtially - one-half the
diameter of bead 18. Inside of fire-box 12,
each socket enlargement 19 is formed with a
continuous integral lip 21 projecting from
one of the edges of groove 20 and parallel
with the face of the fire-box section.
the opposite or outside edge of groove 20,
socket-enlargement 19 takes the form of a
flange 22 which projects substantially at
right angles to the face of the fire-box sec-
tion. Bead 18 of one fire-box section having

been located within groove 20 of the ad--

joining section, lip 21 serving as a guide
and retainer for this purpose, the two sec-
tions are permanently connected to form
a gas and dust-proof joint by means of a
metal strip 23 having one, side of its inner
edge transversely curved dt 24 to conform
to the curvature of bead 18. Thus, it will be
seen that, when strip .23 is secured in place
on the cuter face of flange 22 by means
of bolts 25 located in corresponding open-

At .
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ings in the parts, the adjoining fire-box sec-
tions will be securely connected along their
abutting edges, the curved edge 24 of strip
23 serving not only to prevent the removal

of bead 18 from groove 20 but also to

firmly bind or clamp the bead in the groove.
Flanges 22 on the fire-box sections 13 do not
extend to the lower edges of the sections
but, together with strips 23, are cut off
obliquely at 26 so as to preclude any pos-
sibility of interference therewith of flange
9 on ash-pit 5, which might prevent freedom
of movement of the parts when the fire-hox
expands under heat. ' ,

The rear wall of the fire-box 12 is formed
by plates or sections 27 bolted together at
28 through suitable flanges provided there-
on, while at their outer edges sections 27
are suitably connected to the adjoining
edges of the rearmost fire-box sections. 13.
Sections 27 rvest, as do sections 13, in the
groove 8 provided on ash-pit 5. The top
edges of rearmost sections 13, the rear, edge
of rearmost top section 14 and the upper
edges of rear sections 27 are also flanged
to provide for bolting thereto member 29
which is correspondingly flanged on its ad-
joining edges for this purpose. Member 29
has two openings 30, 31 in its upper wall

which lead respectively into the lower open ¢

ends of rear breechings 82, 33 attached to
the upper surface of member 29 over these
openings. Breechings 32, 33 present prime
radiating surface to the fire at all times
and, as they open directly into the rear
end or extension of fire-hox 12, they are
self-cleaning, the soot falling down into
and being consumed in the fire-box 12.
The front end of fire-box 12 is formed by
a member 34 flanged on its rear edge for
bolting to the front edges of the foremost
fire-box sections 18 and 14 which are also
flanged for this purpose. Extending for-
wardly from the outer face of member 34
and secured thereto about the fuel-opening
35 is an extension of flange 36 which pro-
jects freely through the corresponding fuel
door opening 37 in the ornamental front 1.

Above front fire-box member 384 and the-
- foremost fire-hox sections 18 and 14, is

located the front breeching 38 which is

curved transversely to conform to and rest

on the top of the fire-box 12. The front
wall of breeching 38 has an opening 39
therein which is surrounded by an outstand-
ing flange or extension 40, similar to ex-
tension 87 on member 34, which projects
freely through an opening 41 provided
therefor in the upper part of ornamental
front 1, there also being provided a door
42 on ornamental front 1 which normally
closes this opening.

With the improved front construction just
described, it will be seen that the expansion
of the furnace may take place without in
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any wise disturbing ornamental fromt 1.
which, as stated, is set up. in masonry. Door

42 also p1ov1des for ready access to the

breeching 88 and its connected parts for
cleamnv purposes.
Each of rear breeching 32 and 33 and the

couespondmw side of front breeching 38 is

connected togethm by a group of Specmlly

designed horizontal radiator tubes or flues’

43, "Tubes 43 have, suitably attached there-
to or formed thereon longitudinally-spaced,
upsts anding casings 44 which are imperforate
except for Lhen Tower open-ends which regis-
ter with conespondlno openings 45 pr ovided

in. the upper portions of tubes 43. The,

upper ed(res of casings 44 are rounded to
avoid any angles w*lthm the members in
Whlch soot mlofht accumulate, thereby ren-
dering them " self- cleaning. = Members 44
form pockets or recesses in flues or tubes
43 which not only increase the heat-radiating
surface of the latter, but also tend to retar d‘
the flow of the. ploducts of combustion

through the fiues and thereby utilize more

efﬁclently the heat present therein.
A horizontal smoke pipe 46 leads centr ally
from. the front breeching or .smoke box 38

. between the two groups of radiator flues 4 43

to the uptake 47 at the rear of the furnace,
the rear.end of: the smoke pipe 46 bEan‘
closed by a plate 48 secured therein. A suit-
able bracket 50 located.on top of member
29 receives and suppmts the. rear end. of
smolge- plpe 46 in proper position.

The course of the products of combustion
during the operation of the furnace is clearly
indicated by the arrows in the several figures
of the drawings. The products pass from
the fire on grate 11 rearwardly into the rear
extension of the fire-box 12 and then up-
wardly through openings 30 and 31 in mem-
ber 29 into rear-breechings 82, 33. Thence
they move to the front breeching or smoke-
box 38 through the two groups of horizontal
radiator tubes or flues 43 in which latter, as
stated before, their flow 1s retarded some-
what due to the presence of the upstanding
pockets or recesses formed by casings 44 inlo

and out of which more or less of the prod-
ucts flow during their forward course to.

front breeching 38 thereby increasing the
heat radiation of the furnace. As the only
opening in front breeching 38 is that into
smoke-pipe 46, and as the Tatter at its vear
end leads to the uptake 47, the products of
combustion and gases will pass rapidly out
of breeching 38 and through smoke-pipe 46
to up-take a7,

In the construction described, efficient ga
and dust-proof joints are plowded at v.1tf11
points in the structure, the arrangement of
the various parts is simplified and ample
Erowsmn made for replacement of parts.

Kxpansion and contraction of the fire-box
and connected parts are provided for and

the maximum heat-radiating capamty of a,

furnace of this type tully and completelv
utilized.

What is claimed is;

1. In a furnace of the. Lhamcter described,
the comblnahon of a fire-box; a front b1eech-
ing located above the five- bO\ a rear breech-
mg located above and Lommumcatmo with

fh_e rear of the fire-box; heat- mdmtmgr flues .
connecting said front and rear breechings,
said flues beln(r provided with outwardly pro--
jecting poclxets opening into the flues for re-
t%rdlng the flow of products of combustion.

therethrough and increasing the heat-radia-
tion thereof; a smoke-pipe e\tendmg rear-
wardly of the furnace from said front

breeching; and an up-take for said smoke-

pipe.
2. Ina Iurlmce, the combination of a. fire-
box having a pair of openings in the rear

portion of its upper wall; a pair of rear

breechings mounted on the rear end of the

fire-box and having their lower open ends
in registry with said pair of openings in the
fire-box to provide unobstructed uprl(rht
passageways between the rear breechings and
the fire-box; a front breeching located “above
the fire-box; a pair of groups. of heat-radi-
ating tubes connecting the rear breechings
with the conespondlncr sides. of - the f[OIlt
breeching; a smoke-pipe extending rear-
wardly of the furnace from said front

breeching and between the pair of groups.of

heat-radiating tubes; and an up-fake: ex-
tending from the smoke- -pipe between. said
pair of rear breechings.

3. In a furnace, the combination of a fire-
box formed of sections, said sections being
provided on their abutting edges with con-
tinuous integral beads, civcular in cross-sec-
tion, and continuous, integral sockets to re-
ceive said beads; strips coextensive with said
beads for clamping the beads in their corre-
sponding sockets; means for detachably se-
curing said strips in place; a pair of rear
breechings located above the fire-box, said

breechings being open at their lower ends

and communicating with the rear of the fire-
box through corresponding  openings - pro-
vided in the upper wall thereof; a front
breeching located above the fire-hox; a pair
of groups of heat-radiating flues connecting
said pair of “breechings with the corre-
sponding sides of the front breeching, said

flues being provided with outwardly pro--

jecting pockets opening therein . for retard-
ing the flow of the products of combustion
through the flues to increase the heat-radia-
tion thereof; a smoke-pipe extending rear-
wardly of the furnace from the front
breeching; and an up-take connected to the
smoke-pipe between the pair of rear
breechings.

4, In a furnace, the combination of a fur
nace front having upper and lower openings
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therein; a fire-box having a fuel opening in
its ‘front wall; a tubular extension on the
fire-box about said fuel opening and pro-
jecting freely through said lower opening
1n the furnace front; a rear breeching open
at 1ts lower end and lecrlstellno with a cor-
responding opening in “the top of the rear
of the fire-box so as to provide an unob-
structed  upright passageway; . a front
breeching having an opening in its front
wall; a tubuhl extension on the front
bleechmg about said opening and project-
ing freely through said upper opening in
the furnace. fr ont heat-radiating flues con-
necting said front md rear breechlnos, said

flues bemg provided with outwardly pro- .

jecting pockets opening into the flues for
retarding the flow of products of combus-
tion thelethlough, a smoke-pipe extending
rearwardly of the furnace from the front
breeching; and an up-take for said smole-
pipe.

5. In a furnace, the combination of a fire
box open at the upper portion of its rear
end; a rear breeching mounted. on the rear
end of the fire box and having its lower open
end in registry with the open end of the
fire box to provide an unobstructed upright
passage way between the rear breeching and
the rear end of the fire box; a front breech-
ing; a pair of groups of heat radiating
tubes connecting the rear breeching with the
front. breeching; a smoke pipe- extendlng
rearwardly of the furnace from said front

1,497,082

breeching, between the pair of groups of

heat radiating tubes, and supported at its
rear end by the top of the fire box; and an
uptake extending from the rear end of the
furnace pipe.

6.-In a furnace, the combination of a one-
piece, metallic front having upper and lower
openings therein; a closure for said upper
opening; a closure for said lower opening;
an ash pit structure connected to said front;
a fire box supported by said ash pit struc.
ture and adapted for relative movement

" therewith to permit expansion and contrac-

tion of the parts, said fire box having a fuel
opening in its front wall; a tubular exten-
sion on the fire box about said fuel opening,
said extension projecting freely through the
lower opening in the front a rear br eechmg
supported by said fire box, a front breech-
ing having an opening in the front wall
thereof a tubular- extension on the front
bleechlng about said opening, said extension
projecting freely through the upper opening
in the front; heat radiating flues connect-
ing said front and rear bleechlng, a smoke
pipe extending rearwardly of the furnace
from the front breeching; and an uptake
connected to the rear end of the smoke pipe.

PATRICK H. MA GIRL, DDCEASFD,
By JAMES D. MA GIRL
IDA E. DALTON, -
GERTRUDE A. J OHNSTON
Ewecutors.
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