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This invention relates to boilers of a type

pertlculerly suitable for house heating and

tor use with fluxd fuel though many features

are capable of more general application.
One object is to pr oduce a boiler which may
utilize such fuel with marked eiliciency.

- To this end the metal walls through which

hot gases and the water are made of thin
hlo'hly conductive sheet material and are so
relatively disposed as to properly receive
heat from the hot combustion gasesand that
raciated from the combustion chamber
walls. Means are also provided by which
pre-heated air in regulatable quantities is
supplied to the burner, the heat for such pre-
heating being derived from the side walls
of the combustion chamber where the heat is
not too intense and where 1t does not decrease

the efliciency of heat interchange with the

boiler. Moreover, this air during its pre-

heating, acts as a heat insulating covering

for the side portion of the combustion cham-
ber, so that if desired the usual insulating
laggmw may be dispensed with at these por-
tions of the heater.

This application is a eontmuatmn in pert
of my application Serial No. 310,299 for
Fluid fuel burning heeter filed October 4,
1928.

For a more complete undexstandmcr of
this 1nvention, reference may be had to the
accompanying drawings in which |

Figure 1 1s a side elevation of a bmler
embodymﬂ‘ this mmvention.

Figures 2 and 3 are sections to a larger

scale on lines 2—2 and 3—3 Iespectwely,_

of Figure 1.

FIﬂ'Hle 415 g section on 1111e 4——4 of Fig-
ure 3

Figure 5 1s a view similar to Flgure 3,
but showing a modlﬁed construction.

Figures 6 and 7 are detail sections at the

.front and rear ends of the boiler shell, re-

spectively, showing further modlﬁcatlons
Referring first fo the construction shown

1n these ﬁouree a combustion chamber 1 is

formed by means of suitable heat resistant
bottom, front and side walls 2, 3, and 4,

8¢ lespectwely, and a brldge wall 5. The top

‘edges to the wall of the drum.
of ﬁre tubes 15 extends between the front

portion 12, and an upper set of

- bels 21, the

Selml No. 553 728.

T0 WILLIAM B.

SIMMONS’ SONS, OF NORTH

of the combustion chamber is formed b a

heating surface of the heat 111terchen0*e
member of the heater shown in these ﬁo'ures
as a fire tube boiler drum 10. This dmm 18
provided with a front flat tube sheet 11, and

a back tube sheet comprising upper and

lower vertical wall portions 12 and 13 and
an mtermediate horizontal portion 14.
These tube sheets may be welded about their

tube sheet 11 and the lower portion 13 of
the rear tube sheet which is inwar dly of the

fire tubes
16 extends from the front tube sheet 11 to

the upper portion of the rear tube sheet 12.

The portion 14 of the rear tube sheet forms
a top

sents a heat interchange surface as a roof for
the back connection back of the rear ends of
_the fire tubes 15, thus to provide heat inter-
cnange surfaces ior the boiler where the hot
oases fr om ‘the back connections are most
eﬁeetwe 1In transferring heat thereto. Heat
transfer surfaces are prowded 1t- will be

noted, for the entire top portion of both the

'cembustlen chamber and the back connec-
tion 1n the best possible position to receive
heat from the hot
from the interior Weﬂe of the combustion
chamber. The boller shell itself may be

- made of 1eht1ve1y thin sheet metal thh

permits relatively rapid heat tI eneiel to the
water in the boiler. |

The front and sides of the combustion
chamber and the sides and rear of the back
connecticn are formed with double walls

which act not only as a heat insulation to

prevent loss of heat through the side por-
tions of the heater, but also serve as pre-

heating passages for air which may be

wall of the back connection 17 of the
boiler, back of the bridge wall 5, and pre-

gases and that radiated

55

A lower set-gp

s ._

70

5

80

85

80

drawn. therethrough, as will later appear,

and be delivered mto the combustion eha,m-—
ber. “As shewn ‘these double walls are
formed of inner and outer plate members,
the side

nmner plete reember 22 ‘md an. outer plate

o
- Qv

walls being formed by the inner
‘plate members 20 and the outer plate mem-
front wall bemg formed by an
100 _
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plates, and a

member 23, and the rear wall being tormed
by an inner plate member 24 and an outer
plate member 25. These wall members are
connected together with these plates in suit-
ably dlspesed angular relation and as shown
this 1s accomphshed by the use of Z bars,

one pair of Z bars, as 26, being used for the_

connections between the s1de and front

used to connect the side and rear phtes

plate members 20 are fixed as by means of
cap bolts to the inner flanges 28 and 29 of
the £ bars 26 and 27. The imner front and

back plates 22 and 24 are fixed as by rivets,

welding or other permanent fastenings to

the webs 30 and 31 of these Z bars. dThe

outer front and back plates 23 and 25 have

riveted or otherwise permanently fixed to
their side margins, angles 32 and 33 by one
flange, the other ﬁfmoe of each of these
.:1_110‘16:: being turned to overlie the outer side
plates 21, these overlymo flanges and. the
side phte% being
34 and 35 of the Z bars 26 and 27 as bY
means of cap bolts. By this construction it
will be evident that the parts may be par-

tially fixed together at the factory in con-

dition to be remdﬂy assembled when the
heater is being erected. In Figure 3 the

 doubie side walls are shown as more widely

39

40

59

,deﬁned by the spaced wall members.

spaced at the lower ends than at their apper
ends but if desired they may be arranged in
parallel relation as shown in Ifigure 5.

The webs of the Z bars are per.‘romted 25
at 40 and 41 to form communicating pas-
sages from ome space to its ad]acen‘c space
The
space between these wall members is closed
off at its lower end by any suitable means,
as, for example,. by the cellar floor 42 on
which the heater is placed. The upper
edges of the side spaces are closed off as by
means of the horizontal legs of angle mem-

- bers 45, the facing substa,ntlally vertical

190*5 or. ﬂmﬂ'es of Wthh are secured to the
drum 10. The inner front plate 22 extends

to and confoxms with the outer face of an

extension 50 of the boiler drum 10 for-
wardly of the tube sheet 11.

the drum 10 and extends outwardly to form
w margin 51 about the upper portion of the
drum of a width substantially equal to the
thickness of the double side walls formed

by the plates 20 and 21, as shown best in

60

~outer wall plate 23 is shown as provided w
with an opening 56 opposite to and concen-
tric with the boiler drum 10 of sufficient size .

l*wure 3.  The side wa,lls 4 of the combus-

tion chamber taper, being thickest at their
lower ends and thinnest at their upper
edges where they are conformed to the con-

tour of the suies 0L the shell 10. The front

so that access may be had to the front ends

-similar pair of Z bars 27 being

ixed to the outel ﬂanoes"

The outer
{ront plate 23 extends across the end face of

1,908,547

of the fire tubes 15 and 16 ther ethrough, and

this opening is normally covered by a
dished plate 60 having a marginal flange 61

which may be fixed as by nuts on suitable
studs 52 fixed to the extension 50 of the

drum 10 and e*&tendmn through the front

wall plate 23. The inner rear plate 24 as

shown terminates at ifs upper end against

and is fixed to a dependmo flange 62 of
T bar 63, the upper
The front and rear edges of the inner side

ange of Wthh 18 fixed

to the lower edge of the portion 12 of the

end tube sheet as by welding thereto. The
web 64 of this T bar extends . outwardly and
forms the lower wall of a rearward exten-
sion of the drum 10 back of the rear tube
sheet 12 and 1t also extends to the outer
back plate 25 and acts as a top closure for
the spfwe therebetween. The outer plate 25
is of the same peripheral configuration as
the fmnt outer wall plate 93 and has an

opening therethrough to permit the rear end

of the drum to eXuend therethrough -and

“receive a suitable hood or thimble 70 COTL~
necting to the smoke pipe 71. It will thus

be geen that the wall members form a
jacket about the sides and rear of the heater
closed at its upper and lower ends. Pret-
erably this jacket is divided into a pair of
air passages by an angle or T bar 75 fixed

to the rear wall member 24 and projecting

to the wall member 25 and if desired by a
stunilar membel fixed to the inner front W“LH
22 and projecting to the outer front plate 23.

It 18 prefer able to position m the spaces

‘between the inner and outer wall members

(a4

80

39
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95

100

bailles such as 76 and 77, these belnﬂ’ shown

as anﬂle membel% the baﬂles (0 tetmmatlnﬂ

at Lhertr lower ends somewhat above the low-
er ends of their spaces and the baffles 77 ter-
minating at their lower ends somewhat be-
low the antﬂes 45 so as to produce a zigzag
course for the air through these spaces to

prevent the possibility of unev en heating of

the air.

The outer wall 25 is p1 omded with smt-
able openings on either side of the partition
75 through which air may be drawn into the
air passages. As shown in Figures 2 and
4 these openings as at 80 may be more or
less closed off by dampers 81 so as to control
the effective sizes of these openings inde-
pendently for each of the air passages, ther -
by to control not only the amount of -air
which may be drawn therethrough, but the
relative amounts which will pass on opposite
sides .of the combustion chamber. By this
means the rate of
heating of the air and the cooling of opposite
sides of the heater may be ad]usted as de-
sired and equalized. As shown the dampers

81 are mounted. between horlzonta,l oguide-

ways 82 so that adjustment of the sizes of the
openings may be made readily. A stop 83
may- be powtmned between these Slldes to

flumt theu movements toward ea,ch other.
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The front outer wall 23 is provided with
a discharge opeming 90 which communicates
with the space between the front walls 22

and 23 and if a partition is used between

these spaced walls this opening communi-
cates with the spaces on opposite sides there-
of. This opening 90 1s adapted to receive a
pipe connection 91 to the intake side 92 of
the blower 93 commonly employed as a part
of the o1l burner and by which the fuel 1s
broken up or vaporized so as to condition it
for combustion 1n the combustion chamber
of the heater. The heated air 1s thus sup-

plied to the burner in advance of condition-
1110' of the oil, uniformly mixing with the
oil and its heat alding matemally in the

vaporization and conchtmnmw of the o1l for
combustion. The pressure pipe of this blow-

er 1s directed through the burner nozzle 94

’ﬁthh extends thr oun'h a thimble 95 extend-
ing entirely thr ouoh the front wall of the
heater mcludmcr the wall members 23, 22 and
the combustmn chamber wall 3. The usual
sight tubes 100 may 1 e placed through one

of the side walls o:E the neeter 1ncludmcr the

combustion furnace wall 4.

The outer side walls 21 are shown as ex-
tending shightly above the top angles 45 and
these e"s:tensmns form retaining means be-
tween the outer front and back pletes 23 and
25 for the lower edges of a mass of heat 1n-
sulating material 110 extending over the top

of the b011e1 and between the outer front .

and back walls 23 and 25.

rected ma arginal flanges extend continuously

about the upper edcres of these outer plates

23 and 25, respectwely, bridge across any

cracks or spaces at the ends of this imsula-

tion 110 and present a good finished appear-
ance. Pr eferebly this mass of insulation is
pre-formed so as to engage as a single block
In proper position. The entire hea,ter is thus

enclosed in a non-conducting casing, the side
5 and end portions of which are formed by

the air passages between the spaced plate

members and the top of which is formed bv
the insulation 110.

Of course it will be undelstood that a

steam outlet as at 120, a return pipe 121
and the various attachments such as satfety
valves, gage glass, etc., which have not been
here illustrated will be employed, prefer-

ably, however, the cover plate 60 being inde-

pendent of any of these so that it may be
remaved at will without disturbing them.

Figure 6 shows a modified constr uetmn for

Refern mg
to this figure, it will be noted that the f01--
ward extlemlt of the boiler-shell 10 has
extended throucrh suitable holes therein an-

the front end of the boiler shell.

egle studs 200 h*wmo* securing nuts 201
threaded on their (mter ends on the outer
face of the shell 10. These angle studs have

their other legs extended forwerdly through

The marginal
angles 32 and 33 which form mwardly di-

Lr——_

3

holes 1n the plate 23 and thmuﬂ'h domed or

dished plate members 202 and 203 forward-

ly of which they are provided with orna-
mental cap nuts 204. Thus the plates 202
and 203 are secured in bridging relation over
the opening 56 of the front plate 23. These
caver plates 202 and 203 are shown as spaced
apart at their intermediate portions, provid-
ing a dead air space 205 which tends to pre-

vent the escape of heat to the outer air and %

to prevent the deposit of soot from sudden

.ceolmu' of the combustion gases on the m«-

ner face of the plate 203.

In Figure 7 a modified construction for
the rear end of the drum is tllustrated. The
extension 66 of the drum 10 rearwardly of

the upper portion 12 of the rear tube sheet

1s perforated for the reception of angle studs

9200 such as are shown in Figure 6 and like-

wise - the horizontal member 64 which ex-

tends rearwardly from the horizontal por-
tion 14 of the rear tube sheet 1s also pro-
vided with holes for similar angle studs 200.

These angle studs have nuts 201 threaded

on their outer ends outwerdly of the drum

l“a :

80

10 and the member 64. The horizontal legs

of these bolts extend thrmw'h the sec-'mental
shaped end plate 210 and have nuts 204
threaded on their outer ends to secure the

plate 210 against the rear extremity of the

drum 10 and the member 64. This plate 210

1s provided with a flanged hole at 211 to

1ece1ve the thimble 212 of the smoke pipe.

or scope of this invention as deﬁned by the
appended claims. o
I claim:

From the foregoing deseription of certain
embodiments of thi's “invention it should be
evident to those skilled in the art that va-
rious other changes and modifications might
be made without departing from the spirit

106

105

1. A heater compr:lsmo a drum for con-

taining water and having fire tubes there-
Ehrough means for supportmcr sald drum

~with 1ts tubes substantially horizontal, said

supporting means including a pair of spaced

110

end walls, “the inner of said walls having its

upper e dﬂ'e terminating at said drum, and

the outer_of said walls extendmg aeross the
‘end face of said drum and having an open-

ing through which access may be had to the

ends of said tubes, a cover for said opening

spaced irom said tube ends and having a

marginal flange removably secured to said
drum and outer wall around said opening,

and insulating material extending over said

drum and to the outer of said end. walls.
2. A heater comprising a drum for con-

taining water and having fire tubes there-
throufrh means for supportmo said drum

with its tubes substanti ally horizontal, said

115

120

125

SIIpportmg means ineluding a pair of spaced K

“end walls, the inner of se:td walls having 1its

upper edﬂ'e terminating at said drum, “and
the euter of seld walls. extendmg ACTOSS. the

130 -
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end face of said drum and having an open-
ing through which access may be had to the
ends of said tubes, a cover for said opening
spaced from said tube ends and comprising
a pair of plate members secured to said
outer wall around said opening and spaced

apart inwardly thereof, and insulating ma-
terial extending over said drum and to the |

outer of said end walls. .

3. A heater comprising a drum for con-
taining water and having fire tubes there-
through, means for supportmfr sald .drum

with its tubes substantially homzental sald

supporting means mcludmn* a pair of spaceJ

end walls, the inner of said walls havi ing its

upper edge terminating at said drum, “and

the outer of said walls extendmﬂ acmss the

end face of said drum and havmn' an open-

ing through which access may be hed to the

ends of said tubes, a cover for said opening
spaced from said tube ends, angle studs each

having one end extending Lhrou oh said drum
and the other e*ﬁs:tendmfr throuﬂh said outer

wall and cover, and nute on the encs of said
studs for ﬁmnfr sald cover, outer end wal.
and drum towether

4. A boiler comprising a boﬂer drum, an-

ole members each hevmg a flange secured to
‘3‘11(1 drum, said angle members extending
thmuehout the lencrth ol said drum, pairs

of epeced walls between which. eald drum
depends supporting the outer flanges of said
angle members which members “close the

space between sald walls, a combustion

chamber between said Walls and an insulat-
- Ing covering extending over said drum fmd _

supported on said EmOIe members.
5. A boiler comprising side WELHS each

comprising spaced wall membeIS an angle

having a horizontal flange brldgmfr the space

between said wall membere of each wall,

sald angles h:wmo their vertical ﬂzmoes fae-
ing eaeh other, a boﬂer drum e‘{tendmt‘r be-
tween sald walls and secured to said Vertwal
flanges, said horizontal ﬂanﬂes extending

the full leno th of said drum, and an msulet-_

ing covering over the top of said drum and
restmo* at its edﬂ‘es on szud horlzontal

ﬂancres - | -

6. A boiler cempmsmg w‘alls 11’10111(11110’
side walls each comprising Spaced.membere
forming air spaces therebetween, a combus-
tion chamber between said walls, a boiler
drum above said combustion chamber, ﬂanc"e
members secured to opposite sides of said
drum and supported on said side walls and

closing off the upper ends of said spaces, -
“and a heat insulating covering applied to the
top of said drum with its lower edges Sup-

ported on said flange members.
7. A boiler comprising walls 1110111C11110‘
side walls each comprising spaced member

forming air spaces therebetween, a combus-
tion chamber. between said Walls a boiler
drum above sa,ld combustion ehamber, ﬂancre

‘back walls each COMPrisIng

members seculed to opposite sides of said

drum supported on said side walls and clos-
ing off ‘the upper ends of said spaces, and

a heat nsulating covering applied to the top

of said drum with its lower ed ge supported
on 1its flange members, the outer of said
spaced members exteﬂdmg above said ﬂfmge
membele outwardly ‘of said covering.

8. A heater comprising a double sule wall

enclosure defining an air jacket, a combus-

tion chamber within said enc osure, & boiier
forming the top of said enclosure, and a non-
heat conductive cover ing for the tOp of said
boller having 1ts lower edo'es resting on .the
upper edges of said air ]ecliet the outer wall

of said jacket extending above the lower

ecdge of sald covering ‘md engaging the
outer face thercof. o _ |

9. A boiler comprising walls mehldlnn a
back wall comprising inner and outer spaced
plates, a boiler drum supported between said
walls, said drum having front and rear tube
eheets the rear tube sheet having upper and
lower vertical wall portions and an inter-
mediate horizontal portion, the inner of said
back wall plates bemﬂ Seeured at 1ts upper
edge to the horizontal portion of said rear
tube sheet, the outer of said back wall plates
extendmn upwardly beyond said drum, a
smoke connection to the rear end of said
drum above said horizontal tube sheet por-
tion and back of said outer wall plate, and
a heat insulating covering fel the top of said

drum forw fu'dly of the upward e\tenelon of

s.:ud outer back wall pl.:ute -
10 A boiler comprising - side front ancl
o spaced plate
members, elements bridging the space be-
tween said. side wall plate membele a boiler

drum supported on said elements, the 1nner

of said front and back wall plate members

-termmatmﬂ at said drum and the outer of

said front and back wall plate members ex-
tending across and beyond the ends of said

. drum a combustion chamber benea'th smd

drum and between said walls, and a heat in-
sulating covering for the tOp of said drum
supported at its side edges on said elements
and extending between the extended portions
of said outer h ont and back Wall plate mem-
bers.” - - - -

11.:A boﬂer' COMPrising . su:le front and
back walls” each comprising spaced plate
members, elements bridging the space be-
tween said side wall plate members a boiler
drum supported .on said elements, the inner
of said. front and back wall plate members

terminating at said drum and the outer of
said front and back wall plate members ex-
. tending :across and beyond the ends of said

drum, a combustlon chamber beneath . smd

*drum and between said walls, and a heat in-

sulating covering for the tOp of said drum
supported at its side edges on said elements

and extendme between the extended portions;
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of said outer front and back wall plate mem-
bers, the outer side wall plate members ex-
tending above said elements and outwardly
of the side edge portions of said covering.

12. A heater comprising a double side wall -
enclosure defining an air jacket, baffies 1n
said side walls de?:ining therewith a tortuous
air passage 1n sald jacket from back to front

of each side wall, a combustion chamber

within said enclosure communicating with
sald alr passages, a boiler forming the top
of said enclosure, and a non-heat conducting
covering for the top of said boiler having its
lower edges resting on the upper edges of
salcl jacket, the outer wall of said jacket ex-
tencding above the lower edge of said cover-

ing and engaging the outer face thereof.

In testimony whereof 1 have affixed my

siegnature.
WILLIAM B. SIMMONS. |
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