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To all whom tt may concern:
Be it known that I, JomN CoLLis, a cﬂuzen

'of the United States, remdmo* at Des Moines,

in the county of Polk and State of Towa, hz—we
invented certain new and useful Improvements
in -Boiler-Furnaces, of which the following is
a specification.

The objects of my invention are to prowde 9,
boiler-furnace of simple, durable, and inex-
pensive construction, in which the water is
contained between meta,l walls so arranged
as to provide a maximum of heatmcr—surface
and yet to provide a structure that will have
great strength in resistance of the internal
strains and all of ‘the parts of the heating-
surface will be readily a,nd quickly accessﬂ:ale

for purposes of cleaning or repairing.

My invention consmts in certain details in

the construction, arrangement, and combina-

tion of the various parts of the device where-
by the objects contemplated are attained, as
hereinafter more fully set forth, pointed out
In my claims, and illustrated in the accom-
panying drawings, in which—

Figure 1 shows a vertical central longitu-
dma,l section of the complete furnace w1th the
inclosing walls omitted. Fig. 2 shows a ver-
tical tmnsverse sectional view on the indi-
cated line 2 2 of Fig. 1 with the inclosing
walls in position. Fig. 8 shows a vertical
longitudinal sectional view of a slightly-modi-
ﬁed form of boiler through the indicated line
3 8 of Fig. 4. Fig. 4 shows a front elevation
of the modlﬁed form of boiler shown in Fig.
3. - Fig. 5 shows a vertical transverse sec-
tional view on the indicated line 5 5 of Fig.
3. Fig. 6 shows a vertical longitudinal cen-
tral sectmna,l view of another modlﬁcatlon

Fig. 7 shows a horizontal sectional view of |

the boiler - front detached, said view being
taken on the indicated line 7 7 of Fig. 6; a,nd
Fig. 8 shows an enlarged detall view 111us-
trac,{smo' the hand-hole covering for the boiler
ends

Referring to the accompanying drawings,
I shall ﬁrst describe the construction of the
shell forming the body portion of the boiler.
This shell is preferably made of boiler metal
The top sheet of it at 10 is semicircular in

50 cross-section and extends the full lentrth of

the boiler.
‘are vertical at 11. These sides are turned in-

by rivets or 0therw1se
- bracing the sheets relative to each othér by
-means of the partitions 16, which extend lon-
- gitudinally of the boiler and which are ar-
‘ranged at suitable distances apart and are

-of the sheets relative to each other.
| aware that this portion of my boiler-furnace

The sides of the outer portlon

wardly at 12 and then upwardly at 13, parallel
with the parts 11, and the top of the Interior

- of the boiler is substantmlly semicircular -at
- 14.  The ends of the boiler thus formed be- .
tween the inner and outer sheets are provided

with boiler-heads 15, securely held in place
I provide means for

perforated at 17, so that the circulation of
water through the boiler. is not impeded, and
In addition to this I provide a series of trans-

~verse bolts 18, extending through the parallel
parts of the boﬂer and between the sheets of
the boiler are tubular braces 19, the ends of
which engage the inner surfaces of the sheets,
‘and the S&ld tubes. surround the bolts 18,

thereby preventing expansion or contractlon
I am

1s not new,and I donot desire to be understood
QS clalmmﬁ'thls portion of the boiler by itself.
I shall next descrlbe the means whereby the

ends of the boiler are closed. The boiler ends

are substantially independent boiler-sections,

preferably made of cast metal and having an
exterior contour designed to fit inside of the
inner sheet of the boiler ends. These are of
a length, however, materially less than the
vertical dlmensmn of the body portion of the
boiler. The boiler-front is indicated by the
reference-numeral 20 and is hollow. At the
rear of the boiler is a correspondmg part 21.

I support these parts in position and at the
same time provide for circulation from the
boiler front and rear portions to the boiler
body portion as follows: The numeral 22 in-
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dicates a pipe communicating with the boiler-

front. 238indicatesa pipecommunicating with
the pipe 22 and extending vertical, and 24 in-
dicates a pipe commumca,tmw between the
pipe 23 and the body portion “of the boiler.

At the lower end of each of said front and rear

bmler-sectlons are two pipes 25, communicat-
Ing with the boiler-sections and also with the
| pipes 26, Wthh plpes incline downwardly and
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outwardly and communicate with the pipes
97. which open into the body portions of the

boiler, at the lower ends thereoi. By this

means the boiler-sections 20 and 21 are sup-
ported in position.
portion of the boiler may freely circulate
through the boiler portions 20 and 21, and a
contraction and expansion of the boiler parts
will have no disastrous effects, because the
communicating pipes are provided with el-

bows which may yield enough to permitsuch

contraction and expansion of the boiler-sec-
tions. |

" Tn addition to the . boiler-sections just de-
seribed I provide a hollow cast-metal bridge-
wall 28, shaped to fit the interior of the body
portion of the boiler. This hollow bridge-
wall is preferably of cast metal and is held in
position by means of the pipes 29, communi-
cating with its lower portion and extending
rearwardly and then outwardly and entering
the body portion of the boiler as near the
lower end thereof as is practicable, and in ad-
dition to this a pipe 30 communicates with the

upper central portion of the bridge-wall and

inclines upwardly and rearwardly and enters
the top portion of the boiler-body. Hence the
bridge-wall is firmly supported, and the con-
traction and expansion of the parts will not
operate to sever its fastening to the body por-

 tion of the boiler, and a circulation of the wa-
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ter through the bridge-wall is provided for.
Arranged on the exterior of the boiler-body
are the horizontal partitions 31, extending
from a point near the front of the boiler-body
to the wall 82, some distance in the rear of
boiler, and the partitions 31 extend outwardly
to the side walls 33. By this means the prod-
ucts of combustion are made to pass from the
orate upwardly and rearwardly over the
bridge-wall, then downwardly and rearwardly
through the rear end of the boiler, then out-
wardly, laterally, and forwardly under the
partitions 31 to a point near the furnace-front,
and then upwardly and rearwardly between
the partitions 31 and the top of the furnace to
a point of discharge. '

In the form shown in Figs. 1 and 2 I have
provided a number of partitions extending
both vertically and horizontally, said parti-
tions being indicated by the reference-nu-
meral 34, and the said partitions are provided
with openings 85, through which the water
may freely circulate. In the form shown in
Figs. 1 and 2 I use a comparatively low hol-

low bridge-wall, (indicated by the numeral |

36,) and this bridge-wall is connected with the
boiler-body by means of the pipes 37 and 38.

This low bridge-wall leaves a space above the
bridee-wall and between the boiler-heads for |

the tubes 39, and these tubes enter independ-
ent chambers in the boiler-heads formed by

the partitions 34¢. In each of the boiler-heads

I have provided an opening 40 in line with
each boiler-flue, and these openings are de-

The water in the body |

752,758

sioned to be closed by an inside plate 41, pro-
vided with a hook 42. 43 is a cross-piece to

extend across the opening 40 and rest on the

outer surface of the boiler-front 20, and 44 1s
a bolt passed through the cross-piece and de-
tachably connected with the hook 42. When
it is desired to remove the plate 41, the nut on
the bolt is loosened and the cross-piece 43 re-
moved far enough to permit the plates 41 to

' be drawn, so that access may be provided to
the interior of the boiler-front.

: This device
just described is simply an ordinary hand-hole

70
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covering, and I do not claim anything newin

‘ts construction. Tt is obvious that by this
arrangement of parts access may be had to the
boiler-tubesto clean them. Intheformshown
in Figs. 1 and 2 I have also provided a super-
heating dome 45, arranged above the boiler-
body and communicating therewith through
the pipes 46 and 47 and having the steam-
service pipe 48 communicating with its top.

In the modified form shown in Fig. 6 I have

30

provided means whereby the form of boiler

illustrated in Fig. 3 may be adapted for use
in connection with the boiler-tubes, as follows:
The boiler-front 20 is provided with a num-
ber of horizontal partitions 49 and boiler-
tubes 50, communicating between the boiler-
front 20 and the hollow bridge-wall 28. 1
provide openings 57 in the front of the boiler-
section 20 and in the rear of the hollow bridge-
wall 28 to provide access to the ends of the
hoiler-tubes. In other respects this modifi-
cation (shown in Fig. 6)is the same as that
shown in Fig. 3. -

In Fig. 7 of the drawings I have illustrated
in sections a slightly-modified form of the
hoiler-front in which the rear of the boiler-
front is corrugated at 52, so as to provide a
larger heating-surface. -

Tt is to be understood in this connection
that each of the several modifications of my
improved boiler is to-be used in connection

with the ordinary inclosing furnace-walls and
the horizontal partitions 81, so that the prod-

ucts of combustion from the grate will pass
first longitudinally through the interior of
the boiler and then in engagement with the
lower outer surface of the boiler, and finally
pass over theupper outer surface of the boiler
before discharging into the fiue. Further-

go
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more, a strong and compact boiler is pro-

vided in which provision is made for a con-

traction and expansion of parts, so that such
contraction and expansion will not tend to
break the boiler-sections apart or to discon-

nect the pipes that provide for the circulation
of the water between the various boi‘ler-sec-'

tions. B ,
Having thus described my invention, what
I claim, and desire to secure by United States

TLetters Patent therefor, is—

1. The combination with a double-walled,
boiler, body-section having the top and sides,
and end pieces for closing the space between
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the walls at the ends thereof, of a holloﬁ end |

boiler-section shaped to fit into one end of the
boiler-body, and pipes communicating be-

tween the end boiler - section and the body

boiler-section, one pipe projecting outwardly
from the top portion of the end boiler-section
then upwardly and then into the body boiler-
sectlon and two pipes extending outwardly
trom the lower end portion of the end section,
then downwardly and outwardly and then in-
wardly to the bottom portion of the body
portion, a hollow bridge-wall, a pipe commu-
nicating with the top portion of the hollow
bridge-wall projecting upwardly and rear-
wardly and communicating with the inner top
portion of the body boiler-section and two
pipes communicating with the lower end por-
tion of the hollow bridge-wall and projecting
rearwardly and communicating with the lower
portion of the body boiler-section.

2. The combination with a double-walled,

boiler, body-section having the top and sides,

and end pieces for closing the space between
the walls at the ends thereof, of a hollow end
boiler-section shaped to fit into one end of the

boiler - body, and pipes communicating be-

tween the end boiler-section and the body
boiler-section, said pipes extending first out-
wardly from the boiler-sections then sub-
stantially parallel with the boiler end, a hol-
low bridge-wall and pipes communicating
with the interior of the bridge-wall and pro-
jecting rearwardly and communicating with
the body portion, and boiler-tubes communi-
cating at their ends with the front end sec-
tlon and the bridge-wall, said front section
and bridge-wall having openings therein in

line with the tubes to provide access to the

tubes. _

3. The combination with a double-walled
boller body-section having top and sides, of a
hollow end boiler-section placed in the upper
portion of one end of the boiler, pipes at-
tached to the end section extended upwardly
and attached to the body portion and provid-

ing communication between said end and
body portions, and pipes extended from the
end section downwardly and attached to the

3

body portion and also providing communica-

tion between sald end and body portions, said
pipes supporting the end in its elevated po-
sition. -

4. The combination with a double-walled
boiler body-section having top and sides, of a
hollow end boiler-section placed in the upper
portion of one end of the boiler, pipes at-
tached to the end section ‘extended upwardly
and attached to the body portion and provid-
Ing communication between said end and
body portions and pipes extended from the

50
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end section downwardly and attached to the

body portion and also providing communica-
tion between said end and body portions, said
pipes supporting the end in its elevated po-
sition, a hollow bridge-wall and pipes com-

municating between 1t and the hollow body

and supporting the bridge-wall in position.
5. The combination with- a double-walled
boiler body-section having top and sides, and
end pieces for closing the space between the
walls at the ends thereof, of a hollow end
boiler-section shaped to fit into one end of the
boiler-body, and pipes communicating be-
tween the end boiler-section and the body
boiler-section, one pipe projecting outwardly
from the top portion of the end boiler-section

then upwardly and then into the body boiler-

section and two pipes extending outwardly
from the lower end portion of the end sec-
tion, then downwardly and outwardly and
then inwardly to the bottom portion of the

body portion, a hollow bridge-wall, and pipes

communicating between the bridge-wall and
hollow body portion and supporting the
bridge-wall in position. = |
- Des Moines, Iowa, March 7, 1902.

' JOHN COLLIS.
- Witnesses: - o

J. Rarpa Orwig,
W. R. LaNE.
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