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Application filed December 19,1903, Serial No. 185,781, (Nomodel.)

To wll whom it may concern:

Be it known that I, James M. McCLELLON,
a citizen of the United States, residing at Ever-
ett, county of Suffolk, and State of Massachu-

setts, have invented an Improvement in Boil- |

ers, of which the following description. in con-
nection with the accompanying drawings, is a
specification, like ficures on the drawings rep-
resenting like parts.

This invention has for its object the pro-
duction of a novel boiler in which all stayed
surtaces are absolutely eliminated, this object
being accomplished by making the boiler en-
tirely of water-tubes, certain of which are so
arranged as to form the side walls of the com-
bustion-chamber and others of which are ar-
ranged to form the top of the boiler.

~The invention can be embodied in boilers of

different types and that which [ have herein

chosen to illustrate is a stationary or marine
Inthe best form of my invention now known
to me two of the opposed sides of the hoiler
are formed by closely-arranged horizontally-
extending water-tubes, the other two opposed
sides by closely-arranged vertically-extending
water-tubes, and the top by still other water-
tubes, these latter tubes being spaced slightly
from each other, so as to afford between them
outlets for the escape of the products of com-
bustion. Extending across the interior of the
combustion-chamber are crossed inclined and
also horizontal water-tubes. With such a con-
struction all of the spacesin the boiler in which
water or steam 1s confined are in the form of
tubes, which it is well known can be made to
withstand a very high pressure without being
stayed. N -
Another feature of the invention relates to
the construction whereby any individual tube

can be readily removed and a new one inserted
In case such action is necessary.

Referring to the drawings, Figure 1 is a sec-
tional view of a stationary or marine boiler
embodying my invention,.taken on substan-
tially the line « #, Fig. 2. Fig. 21is a part
top plan view and part section of the boiler
shown in Fig. 1, this section being taken sub-
stantially on the line v; and Fig. 3 is a verti-

i

cal sectional view of a slightly-different form
of boiler embodying my invention.

In constructing the boiler illustrated in the

drawings I form two opposed sides of the
boiler by superimposed closely-arranged hori-
zontal water-tubes 3 and the other two op-
posed sides by closely-arranged vertical water-
tubes 4. For convenience in describing the in-
vention I will hereinafter refer to the sides of
the boiler which are formed by the horizontal

‘tubes 3 as the ""sides” and the sides formed by
the vertical tubes4 asthe ‘“ends?” of the boiler.

The tubes 3 at the sides of the boiler rest on
each other and will be connected in any suit-

able way. Herein I have illustrated them as

united by the dovetailed key-pieces 5, which

are preferably used at the ends of tubes only,

though any other convenient way of connect-"

ing them could be employed without departing
from my invention. The ends of the tubes
5 are connected to vertically-extending head-
ers or large tubes 6, one of which stands at
each corner of the boiler. The connection
between the tubes 8 and the vertical headers
6 may be made in any suitable way, but pret-
erably by means of suitable nipples 7, which
are expanded into the ends of the tubes and
into apertures in the side of the headers 6.
These headers are preferably square exte-
riorly, but may be either square or round in-
teriorly and are, in effect. large water-tubes.
The vertically-arranged tubes 4 are also pref-

erably flat-sided tubes, as shown best in Fig.

2, and the end tubes at each end of the boiler
abut against the adjacent vertical headers 6.
T'he lower ends of the tubes 4 are nippled or
otherwise secured to cross-tubes or headers
3, which extend across from one riser 6 to the
other and which are nippled or otherwise
secured to such risers. In the form of boiler
shown in Fig. 1 said tubes 8 are situated
somewhat above the bottom of the boiler and
form the top of the firing-doors. Below the
firing-door there may be another cross-tube
9, which is nippled into the vertical risers.
10 designates the usual grates. |

~ In the form. of the invention shown in Fig.
1 the top of the boiler is formed by two sets
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of tubes 11 and 12, which preferably stand
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at an angle of substantially forty-five degrees,

the tubes 11 being oppositely inclined tfrom

the tubes 12, as best seen in IFig. 1. 'The
lower _ends of the tubes 11 are expanded
into, nippled, or otherwise appropriately se-

. cured to the upper horizontal tube 3 at one
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side of the boiler and the lower ends of the
tubes 12 are similarly secured to the upper
horizontal tube 3 at the opposite side ot the
boiler. The upper horizontal tube 3 at each

side of the boiler thereby acts as a header for

the tubes 11 and 12. The upper ends of all
the tubes 11 and 12 are either expanded into,
nippled, or otherwise secured to a steam-
dome 13, which is in the nature of a drum
extendma the full length of the boiler. The
upper ends of all the tubes 4, except the cen-
tral tubes at each end of the boiler, are se-
cured to the corresponding end tubes 11 or
12, this preferably being done by bending
the tubes 4 slightly at their ends, so as to

make them Stdl’ld perpendicular to the tubes
11 or 12, and then expanding or nippling said
tubes 4 to the tubes 11 or 12. The upper

ends of the center tubes 4 of each series are -

suitably secured directly to the drum either
by nippling or expanding them, as shown 1n
Fig. 1. The end tubes 11 and 1‘2 are,in effect,
tubulm headers for the vertical tubes 4.
tubes 11 and 12 are spaced slightly from each
other, as best seen in FKig. 2, the space be-
tween them affording outlet for the products
of combustion. In the interior of the boiler
or combustion-chamber are crossed 1nclined
water-tubes 14 and 15, standing at an angle
of substantially forty-five degrees, said tubes
being preferably arranged in rows. The
tubes 14, constituting one row, extend from
one of -the. tubes 12 at the top of the boiler to
the various tubular headers 3 at the left-hand
side of the boiler, and the tubes 15, forming
the next adjacent row, extend from one ot
the tubular headers 11 to the tubes 3 at the
right-hand side of the boiler. It will thus be
seen that the tubes 11 and 12 at the top of
the boiler are headers for the tubes14 and 15

and are therefore headers as well as water-

tubes. These tubes 14 and 15 are secured to
the tubes or headers 3, 12, or 11 in any suit-
able way, either by expanding or nippling
them thereto. DBetween the tubes 14 and 15
are horizontally-extending tubes 16, which
extend from the tubes 4 at one end of the
boiler to those at the other end of the boiler
and are either nippled or expanded. to said
tubes 4. Said tubes 4 are therefore headers
for the horizontal tube 16. In this particu-
lar construction ot boiler the tubes 3, 4, 11,
and 12 have the function of headers, since
they serve to connect other tubes or headers
which are expanded into them. It will be
understood, however, that if the horizontal
tubes 16 were admitted from the boiler the
tubes 4 would not be header-tubes or tubular

65 headers, but would simply be water-tubes.

T he-

14 or 15.

922 opposl
headers 4.
provided with removable plugs 23 opposite

11 or 12.
movable plugs 24 opposite the ends of each
of the tubes or headers 3 and also with other
removable plugs 25 opposite the tubes 8 and
9. With this construction 1t 1s a simple mat--
ter to remove any one of the various tubes

771,657

In the specification and claims, theretore 1
have used the term ""headers?” tubu]a,r
headers” when referring toa Watertube Into
which other water-tubes or headers are ex-
panded. KFrom the above construction it will
be seen that all of the sides of the combus-
tion-chamber are formed by closely-arranged
water-tubes or headers, and the top is formed
by other water-tubes or headers, which are
spaced slightly from each other to permit of
the escape of the products of combustion,and
the interior of the boiler is filled by water-
tubes so arranged as to permit of the freest
1)0%‘%11)16 cuculatlon of water. The water
which rises in the inclined tubes 14 and 15
will pass into the tubes or headers 12 and 11,
and part of the water will pass down Sald
tubes or headers into the upper tube or header
3 and from the latter down the risers to other
of the horizontal tubes or headers 8 and also
through the tube 8 to the vertical tubes or
headers. Theboiler isso arranged,therefore,
as to permit very free cuc,u]a,tlon of water
and at the same time is so constructed as to
withstand a very high pressure without any
danger of leaks or explosions. Furthermore,
the water is all confined in comparatively
small bodies, and therefore it is possible to get
up steam in a minimum length of time.
order to facilitate the blllldlnﬂ’ or repair of the
boiler, T have provided each tube or header
with a plugged aperture directly opposite the
point where any other tube or headerisnippled
or expanded to such first-named tube. Forin-
stance, the tubes or headers 8 are provided with
apertures closed by removable plugs 20 oppo-
site the ends of each of the tubes 14 or 15.
The tubes or headers 11 and 12 are provided
with similar apertures closed by removable
plugs 21 opposite the ends of each of the tubes
The end tubes or headers 11 and
so provided with removable plugs
te the ends of each of the tubes or
The upper tubes or headers 3 are

19 are a.

the lower ends of each of the tubes or headers
The risers 6 are provided with re-

forming the boiler and to insert a new tube
in its pl‘me if necessary. Moreover, thiscan
be accomplished without disturbing particu-
larly any of the other tubes. The result of
this construction 1s a simple and easily-con-

structed boiler, one Whlch has a large heating-

surface and in which steam can be qulckly
made, one which will withstand an extremely
high pressure withoutany danger of any parts
giving away, and one 1In which any of the
tubes can be very easily and readily removed
and a new tube replaced without disturbing
the other tubes.
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In Fig. 31 have illustrated a shightly-dif-
ferent form of my invention, wherein the top
of the boiler is formed by sheets instead of
tubes. These sheets are designated by 30 and

31 and are riveted or otherwise secured at.

their lower edges to the sides of the upper
tube 3. The two sheets 81 may be formed
trom a single piece bent centrally to form the
two parts 31, which stand at right angles to

each otherand are riveted at their lower edges

to the tube 3. The outer sheets 30 are con-
nected at their upper ends to the steam dome
ordrum 13. In thisform of boiler the crossed
inclined tubes 14 and 15 are expanded at their
upper ends into the inner sheets 31, and the
outer sheets 30 will be provided with suitable

plugs 32 opposite each of said tubes, so that’

upon removing any plug the corresponding
tube may be reached for removal, 1f neces-
sary. 33 designates flues extending through
the water-space between the sheets 30 and 31
and through which the products of combus-
tion from the combustion-chamber escape.
In other respects the boiler shown in Fig. 3
1s 1dentical with that shown in Kigs. 1 and 2.
These flues also act as a means for staying
the outer sheets 30. 34 designates tie-rods
which extend through the upper tube of each
set of tubes 14 and 15 and serve to stay that
portion of each outer sheet which is acjacent,
the steam-dome. |
- Thereisanotheradvantage which this boiler
has over other types and which I will men-
tion and that is the ease with which boilers
of different sizes can be constructed. Tt will
be seen that by simply varying the length of
the side tubes or headers 3 the size of the
boiler can be varied, or the same thing can
be accomplished by employing a different
number of tubes or headers4 at the boiler ends.

While I have herein shown this invention
as embodied in a stationary or marine boiler,
I do not wish to be limited to its use with this
type of boiler, as it may be embodied in other
tormsof boiler. It will be obvious, therefore,

‘that many changes in the details of construc-

tion may be made without departing from the
spirit of the invention. |

‘Having fully described my invention, what
I claim asnew, and desire to secure by Letters
Patent, 1s— | |

1. In a steam-boiler, water-tubes forming
the sides and top of said boiler, the water-
tubes at two opposed sides extending hori-
zontally, and water-tubes in the interior of
the boilerconnecting said horizontally-extend-
Ing tubes at the sides of the boiler to the
tubes at the top of the boiler, said horizontal
tubes and tubes at the top of the boiler con-
stituting headers for the tubes in the interior
of the boiler. | |

2. Asteam-boiler having two of its opposed
sides formed by closely-arranged horizontal
tubular headers and its top formed by other
tubular headers, and water-tubes in the in-

terior of the boiler connecting the headers at
the top of the boiler with the horizontally-
arranged headers.

3. A steam-boiler having its sides formed
by closely-arranged water-tubes and its top
by other water-tubes which are spaced from
each other, the closely-arranged water-tubes
forming the walls of the combustion-chamber
and the spaces between the latter water-tubes
at the top of the boiler forming the ontlets for
the products of combustion. |

4. A steam-boiler having its sides formed

by closely - arranged horizontal water - tubes

which form the walls of a combustion-cham-
ber and its top by inclined water-tubes which
are separated from each other, the space be-
tween said inclined tubes affording an outlet
for the products of combustion.

9. A steam-boiler having its sides and ends

formed.by closely-arranged water-tubes, the

water-tubes at the sides extending horizon-
tally.

6. A steam-boiler having 1tssides and ends
formed by closely-arranged water-tubes, the
water-tubes at the sides extending horizon-
tally, and vertical risers or headers at the

cornersto which said horizontal tubes are con-

nected. |
7. In a steam-boiler, two rows of superim-
posed horizontally - extending water - tubes

forming the sides of the boiler, vertical risers
at the cornersof the boiler to which said hori-
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zontal tubes are connected, and closely-ar-

ranged vertical water-tubes between the risers
and forming the ends of the hoiler.

3. In a steam-boiler, two rows of superim-
posed horizontal extending water-tubes form-
ing the sides of the boiler, vertical risers at
the corners of the boiler to which said hori-
zontal tubes are connected, closely-arranged
vertical water-tubes between the risers and
torming the ends of the boiler, and still other
water-tubes forming the top of the boiler.

J. In a steam-boiler, two sets of superim-
posed horizontal water-tubes forming the sides
of the boiler, vertical water-tubes tforming the
ends of the boiler, and inclined water-tubes
torming the top of the boiler, said latter water-
tubes being spaced from each other to afford
outlets for the products of combustion.

10. A steam-boiler having its sides and ends
formed by closely-arranged water-tubes, and
its top by inclined water - tubes which are
spaced from each other, the water-tubes at
the sides of the boiler being horizontally ar-

-ranged.

11. In a steam-boiler, two sets of closely-
arranged horizontal water-tubes forming the
sides of the boiler, other closely-arranged wa-
ter-tubes forming the ends of the boiler. and
inclined water-tubes forming the top of the
boiler, said latter water-tubes being connected

to the upper tube of each set of horizontal

tubes. . | | .
12. Inasteam-boiler, closely-arranged hori-
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zontal water-tubes forming the sides of the
boiler, other closely-arranged horizontal tubes
forming the ends of the bmler inclined water-
tubes forming the top of the boiler, and a
steam-dome to which all of said latter tubes
are connected.

13. Inasteam-boiler, closely-arranged hori-
zontal water-tubes forming the sides of the
boiler, other closely-arranged water-tubes
forming the ends ot the boﬂer inclined water-
tubes connected to the upper horizontal tube

at each side of the boiler, and a steam-dome to |

which all of said inclined tubes are connected.

14. Inasteam-boiler, closely-arranged hori-
zontal tubular headers forming two opposed
sides of the Dboiler, closely-arranged water-
tubes forming the ends of the boiler, inclined
tubular headers forming the top of the boiler,
and inclined water-tubes in the interior of the
boiler and connecting the headers at the top

of the boiler with the hor izontally-disposed

headers.
15. Inasteam-boiler, closelv-ﬂwr.;mo ed hori-

zontal water-tubes forming the sides ther eoft,

other closely-arranged water-tubes forming
the ends thereof, and two rows of oppositely-
inclined water-tubes forming the top thereof,
the lower ends of the tubes ot each row being
connected to the upper horizontal tube at the
corresponding side of the boiler.

16. Inasteam-boiler, closely -arranged hori-
zontal tubular headers forming the sides there-
of, closely-arranged water -tubes for ming the
endq thereotf, two rows of 01’)1:1081tel§r-1n011ned
tubular he&dms forming the top thereof, the
lower ends of the tubular headersof efwh rOW
heing connected to the upper horizontal tubu-
lar headers at the corresponding sicde of the
boiler, and inclined tubes in the interior of the
boiler connecting each inclined tubular header
at the top of the boiler with the horizontal
tubular headers at the opposite side of the
boiler.

17. Ina water-tube boiler, closely-arranged
horizontal tubular headers forming the sides
of the boiler, closely-arranged vertical water-

tubes forming the ends of said boiler, means

forming a steam or water space at the top of
the boiler, and rows of inclined water-tubes
in the interior of the boiler connecting said
steam and water space with the horizontal tu-
bular headers at each side of the boiler.

18. Ina water-tube boiler, closely-arranged
horizontal tubular headers forming the sides
of the boiler, closely-arranged vertical tubu-
lar headers forming the ends of said boiler,
no a steam or water space at the

means formi
top of the boiler, rows of inclined water-tubes

771,657

in the interior of the boiler connecting said
steam and water space with the horizonta) tu-
bular headers at each side of the boiler, and
horizontal water-tubes also situated within the
boiler and connecting the vertical tubular
heaclers at opposite ends.

19. Inasteam-boiler,closely-arranged hori-
zontal water-tubes forming the sides of the
boiler, closely-arranged vertical water-tubes
forming the ends of the boiler and inclined
water-tubes forming the top of the boiler, the
vertical water-tubes at the ends of the boiler
being connected at their upper ends to the ad-
jacent inclined water-tubes.

20. A steam-boiler having its sides formed
by hovizontal mdwzldually-remova,ble water-
tubes and its top by inclined individually-re-
movable water-tubes which are spaced from

each other, the spaces between said latter
water—-tubes forming an outlet for the products
of combustion.

91. A steam-boiler having its sides formed
by horizontal water-tubes, its ends by vertical
water - tubes, and its top by inclined water-
tubes, sald water-tubes being individually re-
movable.

99. In a steam-boiler, horizontal tubular
headers forming two opposwe sides of the
boiler, water- tubes forming the ends of the
boiler, inclined tubular headers forming the
top of the boiler and inclined waber-tubes in
the interior of the boiler connecting the heacd-
ers at the top of the boiler with the horizontal
headers. |

93. In a steam-boiler, horizontal tubular
headers forming the sides of the boiler, 1n-
clined tubular headers forming the top of the
boiler. and inclined water-tubes connecting
the headers at the top with those at the sides.

24. A steam-boiler having its sides formed
by tubular headers and its top by other tubu-
lar headers and water-tubes in the interior of
the boiler connecting the headers at the top
to those at the sides, “said water-tubes extend-
ing substantially per pendlculax to both of said
headers.

25. In a steam -boiler, horizontal tubular
headers at the sides of the boiler, inclined tu-
bular headers at the top of the boiler, and
water-tubes connecting the headers at the top
with those at the sides.

In testimony whereof I have signed my name
to this specification in the presence of two sub-
scribing witnesses.

JAMES M. McCLELLON.

Witnesses:

Lours C. SMrTH,
KEpwarp F. ALLEN.
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