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To all whom 2t may concern:

Further objects of my mvention are to

Be it known that I, Gueorcr Fraxwoin | provide a five pot of improved construction ;

Liny. a citizen of the United States, residmg
at Wayneshoro, county of IFranklin, and
State of Pennsylvama, have mmvented cer-
tain new and useful Tmprovenrents in Heal-
ors, of which the following is a speaitivation,

My iuvention relates (o heaters and par-
Heularly to that elass thereof known as hot
alr furnaces.

an improved furnace whereby the maaxinmun
amount of beat may be obtained and utitized
from the amonnt of fnel consmuned.

A further object of my juveniion 1o pro-
vide a furnace equipped with improved and
reoulable means for admitting fresh wir to
the combustion chamber
coal to insuré a substantially pervect com-
bhustion ot the gases. ‘ |

A further object of my invention 1s {o
provide a furnace equipped with means for

adittiug sufficient air to the fire pot and

combustion chamber to Insure substantially

perfect combustion of the fuel and TRSEE, |
and so arranged that the air miay be sup-
plied in the desired quantities to the fire pot |

and combustion chiamber,
A further object of my invention is u
provide a furnace as meptioned Proviced

with means whereby conuninization may he

established hetween the ash pit and the coms
bustion chamber and flue while shaking tae

fire to avoid the ashes escaping from the

furnace. . |
A further object of my invention is to pro-

~ vide a furnace of small size with a maximum

45

45

Dl

radiating surface.

A still further object of my invention-1s

to provide a furnace of improved construc-
tion"whereby swirling or cycloning of the air
“betweén the drum and the jacket 1s pre-

vented. . ) .
Further objects of my invention are to
provide 'a furnace which may be easily and

Fs

sundry, that is which require no tooling

“after having been cast: to provide a hot air
- furnace with a fuel magazine, theveby form-
Cing a self feeding furnace; and to provide

a fiirnace having a removable front whereby

the fuel magazine, the fire pot, the grate and |

other part of the interior of the furnace are
readily accessible for the purpose of assem-
bling, removal or repair without disman-
tling the furnaece. |

A A " —

uickly set up from castings direct from the :

“groove to recelve the

| lower section of the

and to provide improved means for support-
mg and eperating the grate bars whereby
cither side of the fire may be shaken down
as desired or needed without disturbing the

opposite side,

A firther object of my invention 1s to
provide a furnace with an improved flue and

| - dumper for the same, said flue serving as a
The object of ury invention is te provide

smoke fine and as a ventilator for the fur-
NACe TO0IM.

A further object of my inventlon is to
provide a flue for a furnace whereby a

constant draft mav be mammtained in the

chiney and the draft of the furnace regu-

. Jated at will. _ |
directlv above the |

A further objeat of my inveniion 1s to
provide a flue for a furnace equipped with
a damper which shall automatically operate
to relieve the furnace of pressure in case of
explosion of gases within the same.

A farther object of my invention 1s to pro-
vide a combination het air and hot water
heater of improved construction. o

Other objects will appear hereinafter.

With these objects in view.my imvention
consists generally in a furnace comprising
a radiating drnm formed of a plarality of
similar superimposed sections and an upper
radiating drum head, a chamber supported
above said drum head, a flue extending from
said chamber, passage ways connecting the
interior of the radiating drum and said
chamber and a jacket surrounding the same
and provided with a cold air inlet and a
plurality of hot air pipes extending from the
upper end thereof. The front of the several

‘gections of the radiating drum arecut away
and secured to the edges of the cut away por-
tion is & front frame which: conneets the

drum and the casing at this point, said cas-
ing- being also cut away or ‘discontinued
across the front. of the furnace. To the
front frame is secured the front casting
which 1s det-achabl% held in position by a
plurality of bolts. Each section of the drum
is provided on its upper edge with an ample
' lower edge of the sec-
fion directly above and «ll of said sections,

with the exception of the lowermost, are pro-

vided with a plurality of radiating vanes or
plates formred integrally theréwith. The
rum is provided with a
plorality of inwardly.proj peting fuges upon

which rests-a fire.box Ting and resting-ypon
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‘apertures in the first said ring.

2.

the inner edge of said ring is the fire pot.
The fire pot 1s formed with substantially

vértical walls which are outwardly flared at |

the top and the outwardly flared portion is
provided with a plurality of apertures and
1s of such size as to leave a passage way be-
tween 1ts outer edge and the adjacent wall of
the drum. Resting upon the fire pot ring
and encircling the fire pot is a1 movable ring

having a pluralityof apertures which in one ,.

position are adapled to register with similar
r.  'The upper
head of the radiating drum is bell or dome
shape and formed with a plurality of ribs
to increase its radiating surface. The radi-
ating drum above the fire pot comprises the

‘combustion chamber, and within said cham-

ber is remcvably supported a fuel magazine
having a discharge opening diréctly above
the center of the fire pot. . Resting upon the

‘drum head are a plurality of flue castings

which support the flue or smoke chamber,
saxd head and the bottom wall of said cham-
ber being provided with suitable apertures
eommunicating therewith and said chamber
1s provided with an annular baffle plate to

maintain the hot products of combustion in .

contact with the lower radiating wall there-

. of. The flue leading from said chamber is

30
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b

sarrangements and combinations of parts all

b

provided with an aperture and equipped
with a damper which is.adapted when in one
position to close or partially close the flue
and In another position-to close said aper-
ture. R |
- My invention further consists in the fur-
nace as above mentioned and in the various

will be fully described hereinafter and

:xfp‘a..rticula.r]y*_ pointed out in the claims.

:\My invention will be more readily under-

stood by reference to the accompanying

drawings forming a part of this specifica-
tion. and 1n which—

Figure 1 is a vertical section of a furnace

embodying my invention in its preferred
form, Fig..2 1s a horizontal section of the
same taken on the line 2—=z of Fig. 1, Fig. 3
is a ' horizontal section taken on the line 2—a
of Fig. 1, Fig. 4 is a similar view taken on
the line y¥—vy of Fig. 1, Fig. 5§ is a detall

vertical section taken on substantially the
' hine u— of Fig. 2, Fig. 6 is a detail view -

llustrating the manner of supporting the
front ends of the grate bars and taken on
substantially the line »—» of Fig. 1, and
Iig. 7, is a similar view illustrating the man-

~ner of supporting the rear ends of the grate

60

~ upon a base ring 6 and supports the fire pot |
and the grate as will be fully described hdvre-

6o

bars and taken on the line w—w of Fig. 1.

Referring now to the drawings 1 indicates
the radiator. drum which consists of a plu-
rality of superimposed members or castings
2, 3, 4 and. 5. The lower member 2 rests

inafter. The members 3, 4 and 5 are of

987,382

* " » o - ! v
similar construction and any desired number

thercof may be employed, the height ‘of the

furnace depending upon the number of, sec-
tions or members used.” Usually three sec-
tions give the best.results and I have so illus-
trated it 1n the drawing. Izﬂach'-b‘ectiorh of

the drum is provided with a ‘dat ffice br seat

7 on 1ts upper edge upon which rests the

70

tower edge of the superimposed section and -

the outer-edge of said seat 15 provided with

| an upturned annular ftange 8 between which
and the walls of the sections 1s placed sand

dr cement to make a tight joint. »'The inner
edge of the seat on the sections 3, 4 and 5 1s
provided with an inner upturned flange.9,

‘the flanges 8 and 9 forming a groove to re-

celve the lower edge of the section next
above. Thelsections 8,4 and 5§ are also pro-
vided with a plurality of flat vertically dis-
posed radial vanes or wings 10, which are
preferably cast integrally therewith and in-
crease the radiating surface of the drum. "

The drug head ol'ydome comprises w, flat
annular portion:T1 and a bell shaped central
portion 12 preferably cast in.one piece, and

‘the portion 11 is providediwith- a depend-

ing annular. flange 13 which rests in the
groove formed by the flanges 8 and 9 on the
top section 5 of the drum. The portion 11
15 also formed with an upwardly éxtending

peripheral flange 14. ~ Extending froni'side

to side of the druin head, arg a- pair of vey-
tically disposed ribg or flanges 15 arranged
at right angles to each othernnd dividing
the upper face of the héad intoifour sections
or segments., The ribs or flanges. 15 also

|.serve to increase the:radiating area’of the
i drum as,-well:as to strengthen .the drum
Thead. - N o

TResting: upon_the:flat horizontal portion
11 of the drum-heat are a -plurality of flue
members or 'smoke<tubes~16 .each preferably
formed~of a“single ~casting. ' Fach smoke
tnbe 16 i1s formed -of an inner and outer
curved wall 17 and 18 respectively which
conform to the curvature of the portion 11,
and a pair of straight end walls 19, The
portion 11 of the drum head. is provided
with- apertures- 20 corresponding to the
smoke tubes and defined by upwardly ex-

The outer wall 18 of each tube is provided

with a plurality of radial vanes ‘or wings

92 similar to the wings 10. The upper ends
of the smoke tubes are formed with periph-
eral flanges 23 which extend horizontally
imwardly a shorvt distance forining seats o1
rests 24 to receive and support the smoke or
flue chamber.

The smoke or flue chamber is formed

of two castings, a lower casting 25 and

an upper casting 26. The lower casting

consists of a flat pervipheral portion 27,

corresponding to the portion 11 of 'the

80
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tending flanges 21 which extend- into the
lower end of said tubes to posttion the same.

120

125
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is preferably curved spwa raly to arch over

=niral portion of the @ run.
| passage way o be-
L ﬁ b iililﬁr' {}
Tier ~~'T1w member 27
ﬁ?:d pm*agalmf“ai annt 1_5 T
and prov ={3 with aperiures 'f-fa{}'
*:a{;a:t"i’%m} 97 to r*ﬂww@-mﬂ Hnper ends
“‘Iaﬂ!iﬂ% tubes which coustst of the upw
tendding flange 31 w-mm 1 the 1nne:
the seats or Treuts 24 npon which the pf)l"
[ vests, ine uj}'-’-‘}{;. rmember
COMPrises a fhdi fow el shepead szmlmr
lower edgeof which rests upon the tower
casting 25 ";:. st within the gwnghfwu Hanpe
29, and is pr M‘Mﬂa* with & borizontal annu-
lar baffle _plate 59 whiel intains the hot
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SINIOKE 111(}&*:15% in contset with the Jower
casting 25 45 they. issne from the smoke
Ctubes. The baffle plate is provided with a

30

and upper portions ot

“the plate 32

centrally disposed anerture 33 forming a

ween the lower
the smoke or fine
chamber. The side of the casting 26 %f-g-
provided with clean-out OpeNINg B4 has

g 2 closure 35, The
ranged }mmﬂlv above

means of commi nmhm‘n ek

and partially below:
in order to give access to the
Lilﬁmim both above and | )@i{}w the hafile.
Wxtending from one side of the %mﬂl{e oY
flue chamber and above the baffle plate is a
smoke e 36 whw'h 1S east mf@m"lelv there-
with,
in . Cross ﬂmmm anda 1¢

tatably mounted across said opening, and

- preferably at the side adjacent the furnace

40

- . ture or opening 37.
45

1S .9 md 35 having an arm

m 39 for operating
the same.

anehr mounied on sa1d rod 1a

.a plate or damper 40 which is adapted in

one position to substantialty close the flue
and in another position to close the aper-

a lug or tugs 41 which is adapted to engage
the p] ate or damper 40 when the arm 39 is
aised to raise said damper. 1t 15 -0hvious

that with this construction’ the dflmpe-i nay

be :nm'mdﬂ*v heldin ANy desired nosit1on anﬂ

ol)

'01‘ oases therein.

alve to relieve the pres-
the furnace in case of .Lﬁﬁ.plmmn
The damper is provided.
with a small opening 42 which permits suffi-

cient draft to carry off fmperﬂumm Fases
from the furnace even though fhe damper
is in closed position.  The opentng 37 in the

serves as n sately v
sire within

- flue serves to Veelmlaie the furnace roaN At

60

also to mamh 11T A (*{chdM draft .1n  the
chimney irrespective. of whetlier the dam-

per 40 is opened ot closed.

43 indieates the stove plpe lmdnw Ei 1‘{)&11
the end of the flue 36. g

- The fz‘mlt of the furnace is pxmfldeﬂ with

g front ﬂ‘ﬂ.lllﬂ formed of a singie casiing

65

and ww*@ gl a.he vertlcal s1cie me“nh g

O cast g

opening 54 15 ar-

The flue 36 13 prefrﬂmb}v recta nguiar
provided wﬁh an |

“opening 37 in its upper face or wall. Ro-

Pl‘{eﬂ to the rod 38 18
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of the ring 58 is the fire

&3

r 5r

144 a uﬂp mgﬂhw 4 9. bottom . member 46

and o horizontal ma,erm?dmic member 47.
fronc frame 18 mmsudntwlh co-exten-
iﬂ‘-hmg ¢ with the drum shell, that is,

the same he}gh‘i a3 Lhe mein-
;.3§ &g d :} The radiator drum sheli
members 2. Lo - mclnswe are preferably
DUt are not complete cyl-

1NAeTS, ﬁm..f;*mn{; portions being cut away

“oy-omitted Tor "h{* width of the front, tr ane,
Sa10l "m,mberf-} q1e ‘%GCUIE(I

Lo gaid frout frame. To facihitate attach-

ing the front frame to the drum shell mem-
bers the %1(:191,,; 44 of the frame are provided

with inturned flanges 48.. "I'he top 45 of the
TPAme 18 pmwﬂ{h:l on its inner edge with a
depending fiange 49, which, t{)gethel tvith
the flanges 48 and the portmm 46 and 47,

are” i '“Ld te complete the circular or cy-
lindrical shape of the radiator drum. The

sides 44 of the frame are preferably out-
wardly flared and to their outer edges, 1s
secured the jacket 50, the outer edges bemn'
flanged as at 51 for thlS PUrpose.
Detachably secured to- the front frame
is a removable front 52 which comrprises a
preie
f)@i E-‘I“{‘iilhdlnﬁ inwardly at right ang]e% there-
to ang pmvldcd at their inner edges with
55 which are'pu forated

to receive the attaching bolts 56,

+

readhly remioved 1o frlve acce% ’r{} the 11 -
ferior of the fuz TIACE. '

The lower member 2 of the mdmtor drum

cmuprjgﬂ% the ash pit of the furnace, and
is provided adjacent Jts upper edge with a

plurality of inwardly extending lugs 57.
Resting upon the lugs 57 is a fire pot ring
58 Whlch 18 pttm*u]ﬁd with a plorality of
apertures 59. Resting upon the inner. edge

pot 60. This is
formed with vertical walls 61 having verti-

By remov--
ing the nuts en the bolts the front may be

70

50)

90

rably flat vertical plate 53 having sides

100

105

| ¢cal angular corrugations 62 formed therein.. .

The walls 61 extend upwardly almost to the

top of the fire pot, are-then flared outwardly
and upwardlv as at 63 terminating In an
~upwardly “extending rim 64,
radially outswardly ﬁ'mn directly behind each
1 of the mlluff'aimm ﬂ_:. is a web or radiating

Extendmfr

vane 65, The fire ; is preferably cast
two. sections a ]ap m rest one upon the
other. - The 111}@ S }‘lldﬂﬂﬂ' the sections of |

110

115

the vanes i« in a.plane above: the line sepa- -

| rating the sections .of the wall 61 so that

the, upwardly prajecting ends 66° of the
lower portions of the vanes lock the sections
apainst relative. displacement: - The upper
Pdge or-rim 64..0f the fire pot 1s smaller 1n

120

diameter than the shell of the drnm leavmg_ 125

an. annular passage . wav .67 between them.

The outwardly: flared pm*tlon 63 ‘of the fire
pot is nrovided with a plurality of perfora-
1 tions 68 which admit fresh air to the fire

dlrﬂcﬂy ahove the coal and where necessary

f.._,.t
I}
o
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Tfor the cé)mpleté combustion of the
- The perforations 68 are arrang

ed directly
above the passages formed between the radi-
ating vanes 65 hence
it reaches the fire. . -

- .. Fresh air is admitted about the fire pot
. through the apertures 59 in the ring 58 and
-also through draft openings 69 in the front

- casting directly opposite the grate as shown

“In’ Fig. 1. The draft

openings 69 are con-

- trolled by a slide 70 by means of which the
- air therethrouglt may be regulated or en-

15

20

"front 52 of the furnace

tirely cut off. Air is admitted to the ash pit

71 beneath the ring 58 through the ash pit
door 72 and means are
ing the air in the ash

provided for direct-
| pit through the fire
pot or about the same. To this end a slid-
able ring 73 is provided which rests u on
the ring 58 and enci 7
the fire pot, the lower ends of the vanes

the same. The ring 73 is provided with a

 plurality of apertures 74 adapted in one
~position. to register with the apertures 59
‘and in another position to close the same.
formed on the ring
h a slot 76 in'the

715 indicates a handle
73 and projecting” throug _
and by means of
which the ring may be turned as desired.

A slide 77 is provided on said handle to close -
‘the slot 76. In starting the fire and when

-1t 1s desired to cause-the fuel to burn more

freely the ring is turned to close the aper-

tures 59, thereby causing all of the air tg

'35

pass through the firé pot. At other times

- the ring 1s turned. to open the apertures, ad-

45

- shown in-Figs. 6 and 7. The

ohy )
&1

60

1n the ring, the apertures

necessarv, To this end a
brackets 82 are formed on the ring 58, one |

mitting the air to the combustion chamber

78 above the fire pot where it is utilized to
-~ consume the products of combustion. The
40

air will pass freely through the apertures
68 and the passage

way 67 instead of through the fire as it will
follow the path of least resistance. . =

79 indicates the grate bars of which I
preferably employ four mounted in pairs as

of the grate bars are mounted in depending

lugs 80 preferably.’formed integrally with

the ring 58. The forward ends of the bars
are sypported by cdetachable members 81 to
tacilitate. readily removing the same when

being provided for each pair of grate bars
and the members 81 are detachably secured
thereto by bolts 83. The members 81 each
comprises a straight horizontal portion 84
and a. pair of bearings 85 formed at the ends

thereof as shown in Fig. 6. To maintain
the grate bars in the bearings 85 depending

L

fr

lugs 86 are formed on the ring 58 in front

of the brackets 82, See Figs. 1 and 8.  Fixed
to the grate bars and arranged between the
brackets 82 and lugs 86 are intermeshing

gears 87, that 1s the gears of each pair of '

the air is heated before

encircles the lower end of
_ . 65.
being cut away as shown to accommodate

rear ends’

gases. |

| fire on the other side.

?.

087,382

grate bars intermesh, but one pair is ar-

ranged slightly in advance of the other pair
| of gears in order that the

fire on one side
without disturbing the

may be shaken down
The two inner grate

70

bars are extended forwardly and squared as

at 88 to receive the shaker. When shaking
down the fire the ring 73 is turned until its
apertures 74 register  with the apertures 59.

‘The dust and ashes then pass upwardly
passage way 67,

through said apertures, the

the combustion chamber and the smoke tubes

16 to the smoke or flue chamber and flue. -
Removably supported within the. combus-
tion chamber 78 is a coal magazine 89 which

js formed preferably of a rectangular cast- -

Ing comprising a body portion 90 a feed ex-

upen. and within the inclined walls of the
bottom as shown ‘in Fig. 1. As the exten-

| slon is exposed to the intense heat of the
fire it 1s liable to become burned in time

and may be readily removed and replaced
by another.

tension 91 fits between the horizontal por-

tions 49 and 47 of the front frame and the

outer face of the top wall thereof is Pro-

shown clearly in Fig. 4. The lower wall

of the extension is provided with a lug 96

which bears

_ t. The lower end of the:
hopper bottom is provided with an extension
| 93 having a flared upper end adapted to rest .

The forward end of the ex-

80

tension 91 ‘and a hopper bottom 92 the dig- -
“charge opening in which is directly over the
center of the fire pot.

80

95

‘vided with a pair of lugs 95 which bear
against the outer face of the member 49 and.

_ 160
against the inner face of the -

member 47. By raising the inner end or -

‘body of the magazine until the lower edge-

of the extension 91 passes the member 47

the magazine may be readily removed. -
- The front of the furnace is provided with
~a feed door 97 directly in front of the feed

extenston 91 of the magazine and with a

door 98 below the same and above the level

of the top of the fire pot g1ving access there-
to for kindling. the fire and other obvious
purposes. . The door way 99 of the door 98
1s provided with a shield 100 which ex-

tends inwardly to overhang the adjacent

pair of depending |

portion of the fire pot and prevent fuel from

110

115

dropping between the fire pot and the front -

of the furnace. The shield is made to fit
the door opening
side walls 101 and
outer edges of the walls 101 are
with flanges 103

a bottom wall 102. The
provided

which engage the front of

and" comprises a pair of

120

the furnace at the side of the opening 99,

and the lower or hottom wall 102 is pro-
vided with a lug 104 adapted to _
against the innér face of the front beneath
the door opening. It is obvious that by rais-
Ing the member 100 until the lug 104 is
above the hottom of the opening 99 it may

be readily removed.

mpinge

125

- Arranged within the combustion chamber 130
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- and partially surrounding the fuel magazine

18 4 hollow casting 105 forming the boiler

. of a water heater when it is desired to use

10

‘the furnace ss a combination hot air and hot
water heater. 106 indicafes the pipes lead-

ing to and from the member 105. ~The mem-
ber 105 is substantially semi-cirenlar or

horse shoe shape and is arranged where it

wiil receive a great amount of heat from the

fire and yet is removed from the five pot so
. that cold water therein will not deaden the

15

The jacket 50 is provided with a cold air

~duct or inlet 107 and its upper end 18 Pro-
vided with the hot air pipes 108 leading to

_the several rooms of the building.

20

~The furnace above described is of great

heating capacity in proportion to its size and

the amount of fuel consumed. This is ob-

vious when the grest radiating surfaces of
the drum; the drum head, the smoke pipes

‘and the flue chamber are taken into consid-

- erution. The cold air entering the furnace

through the inlet 107 passes upwardly be-
tween the vanes 10 to the top of the drum
and there part of the air passes on upwardly

between the vanes 22 on the smoke tubes

while part of the air passes in between the

~~drum head and the bottom of the smoke or
30

flue chamber. . The large size of the combus-
tion chamber also,gives ample opportunity

- for comparatively all of the products of com-

- bustion to be consumed. before

“the fiue, thus obtaining a large percentage
of heat from the fuel. =~ o
.~ The simplicity of the furnace and the com-
paratively low cost at which the same may |

passing 1nto

be manufactured and set up should be noted.

The whole furnace is composed of castings
as they come direct from the foundry, no

- tooling or jointing being reguired with the

15

50

- and the entire interior is readily accessible

‘the front frame and the front in position.

exception of the holes for the hinge pins of
-the doors. It is asseinbled by merely build-
- 1ng or laying one part upon the other in or-

der and the only bolts or other fastenings
required are those for the members 81 which

"':'-'_suppﬂr_t the forward ends of the grate bars
~and -the bolts and fastenings for securin

b,

- The furnace may be readily kept clean

Patent iz’

plate, substantially as described. -
3. 1n & furnace a drum and a front frame,

—

out dismantling the furnace. |
Having described my invention what

cloim a8 new and desive {o secnre by Letfers

1l

1. In a furnace, a radiator drum open at

the front, a channel in the upper edge of

sald dram co-extensive with the length of
said upper edge, a drum head having a de-
pending continuous circular flange resting
in said channel, a front frame secured to the
iront edges of said drum, said front frame
naving a transverse member at the top

fiange between the ends of said channel, and

a Tront secured to sald frame, substantially

as deseribed,

2. In a furnace a radiator dram and o

head tor the same, in combination with a
piuraiity of smoke tubes resting on said head

and extending upwardly therefrom near the
periphery thereof, a smoke chamher resting

upon the upper ends of said tubes, said tubes
opening into said.chamber, an annular bafile
plate 1 saild chamber projecting across the
upper ends of said tubes, the side of said

chamber ‘being provided with a clean-out

opening extending above and below said

oaffle plate, a closure for said opening, and a

flue leading from said chamber

above said

saxd front frame being provided with a feed
opening, in combination with a coal maga-
zine arranged within .
a feed extension adapied 6 At within said

feed opening, a pair of lugs on the upper

D

face of said extension adapted to engage the
outer face of said frame above said opening

&F

fit-
ting against the portion of ssid dependine
: il ,;. . =

said drum and having

| by merely removing the front casting with-

il
'yl

60

3
o

70

50

G0 _

and 2 lug on.the under face of said exten- -

sion asdapted fo engage the inner fuce of

said frame below sald opening whereby said
magazine is detachably supported in posi-
tion, substantially as deseribed.. = |
In testimony whereof T have signed my-

name to this specifieation in the presence of
two subscribing witnesses, =~ -

o - GEORGE FRARNK. 1IDY.
- Waitnesges: - .
| rose L. P,
BRRTIE -Ln LaDy,
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