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UN1TED STATES PATENT OFFICE.

EDWARD KENDALL, OF CAMBRIDGE, MASSACHUSETTS.
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aedeler

To all whom it may concern.
Be it known that I, EDWARD KENDALL, of

Cambridge, in the county of Middlesex and
State of Massachusetts, have iInvented certain
new and useful Improvements in Horizontal
Tubular Steam-Boilers, of which the follow-
ing, taken in connection with the accompany-
ing drawings, 18 a specification.

My invention relates to horizontal tubular
steam-boilers, is designed especially for ma-
rine boilers, and has for its object the produc-

tion of a boiler capable of resisting very high
pressures with the employment of the mini-

mum of weight of material in its construction
and also to furnish great power while occupy-
ing the minimum of space; and 1t consists
in certain novel features of construction, ar-

rangement, and combination of parts, which |

will be readily understood by reference to
the description of the accompanying draw-
ings and to the claims hereto appended and
in which my invention is ¢learly pointed ouft.

Figure 1 of the drawings is a front eleva-
tion of a boilerembodying my invention with
about one-half of the uptake or smoke-box
cut in section. I'ig. 2isa vertical longitudi-
nal section on line x x on Fig. 1. Iig. 3 1s a

- transverse vertical section on line i ¢y on Fig.
-2, Tig. 4 is an inside elevation of a small
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portion of one of the side plates of the boiler-
shell and illustrating the manner in which
said plates are reinforeced to resist the heavy
pressure to which they may be subjected.
Fig. 5 is a sectional elevation of the same
parts, the cutting-plane being on line 2 2 on
Fig. 4. Fig. 61is a transverse section on line
ww on Fig. 4, and Fig. 7 is an elevation of
one of the stay-bolts. Figs. 4, 5, 6, and 7 are
drawn to an enlarged Scale

In the drawings, A represents the outside
shell or casing, which is substantmlly rectan-
gular and very nearly a cube in form, above
the ash-pit b.

C is the furnace or fire- pot provided with
the grate-bars D, and K is the bridge-wall, ex-
tendmﬂ' across the rear of the gr ate, as shown
in Hig. 9,

F is the ash-pit casing, and F' the ash-pit
doors, of any well-known -construction.
(Shown only in elevation in Figs. 1 and 2.)

The furnace C and rear combustion-cham-
ber C'are surrounded by the water-legs G, of
well-known construetion.

i

- H H are fire-tubes arranged horizontally
and set in the front wall of the shell A and
the Tear tube Sheet I, said tubes servmﬂ' as

known manner.

In order to permit the proper staying of the
side walls and the top plate of the outer shell
A and the crown-sheet J of the furnace, said
tubes are arranged in clusters, or, in other
words, said tubes are so set that a greater
space 18 left between two parallel rows of
tubes at suitable distances than between

other rows in the same direction to permit

the passage between said rows of tubes of
horizontal and vertical stay-rods ¢ and b, re-
spectively, of extra size.
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Above the tubes H and par allel therewith

are ingerted two rows of stay-rods ¢ ¢ to stay
the portions of the front and rear sheets of
the outer wall A which are above the upper
row of said tubes, as shown in Iigs. 2 and 3.
The stay-rods a, b, U', and ¢ are upset at

both ends to increase their diameters for a _

short distance from each end, the diameter
of said upset portion at one end of each rod
being greater than the diameter of the upset

portion at its other end, and said upset por--

tions have screw - threads formed thereon,
which serew into threaded holes in the oppos-
ing plates which they are to stay, as shown
in Fig. 7. That end of each stay-rod a, b, b,
and ¢ which has the largest diametfer has
formed thereon a fixed or integral head, and
the opposite end has fitted thereon a nut e,
which is screwed up against the outer sur-
face of the boiler-shell, as shown in Fws 1,
2, 3,5, and 7
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The two vertical side plates of the outer

shell that are parallel to the fire-tubes are re-
inforced by a series of pairs of rectangular
bars K K, each pair being connected together

by rivets d and thimbles d', as shown in Figs.
4 and 5, and are clamped to the inner surface
of said plates at suitable intervals by means
of the clamp-plates g and bolts £, said clamp-

plates ¢ being provided with lips ¢', which
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lock over and engage the outer surfaces of

said bars K K, as 5]10W11 in Figs. 2, 4, 5,

and 6. .
The top plate of the shell A has cut thr ough

it a circular opening coinciding with the d1—-

| ameter of the short section of a pipe L, firmly
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riveted to said plate and provided with the
inwardly-projecting annular shoulder 7, as
shown in Figs. 2 and o. |

M is a cup-like casting or forging provided
with the outwardly-projecting annular lip ¢
around its upper end, the under side of which
rests upon the shoulder 7, when said cup is
placed in position in the pipe L with its lower
end projecting into the chamber of the boiler,
as shown in Figs. 2 and 3. The vertical
walls of the cup M have formed therein a se-
ries of openings 7, through which steam may

“escape into the steam-pipe to be secured to

the short section I, but not shown. The ver-
tical stay-rods 0’ have their upper ends
screwed into the bottom of said cup, and have
nuts 0* screwed thereon, said rods 0" being
made somewhat shorter than the rods 0, as
shown in Figs. 2 and 3.

By the construction herein described and
arranging the fire-tubesin groups and employ-
ing stay-rods one and five-eighths of an inch
in diameter in their main bodies and enlarged
at their ends, asdescribed, in connection with
the reinforcing stiffening-bars on the insides
of the side plates of the shell that are parallel
to the said tubes a boiler may be produced
capable of sustaining a pressure of three hun-
dred pounds per square inch, thus rendering
it possible to obtain a given power for propel-
ling a ship from a boiler occupying less space,
weighing less, and costing ‘less money than
the boilers required to produce the same
power as heretofore constructed.

What I claim as new, and desire to secure !
by Letters Patent of the United States, is— |

617,510

1. In a steam-boiler having a rectangular
casing or shell, the combination with the flat
side walls of said casing or shell that are par-
allel to the fire-tubes, of a series of vertical
rectangular stiffening-bars arranged in pairs
and secured to the inner surfaces of satd flat
side walls by the clamp-plates g and bolts f;

“and a series of horizontal stay-rods connect-

ing said side walls at intervals between said
pairs of stiffening-bars.

2. In a steam-boiler of the kind described,
the combination with the rectangular shell
and the horizontal fire-tubes; of a steam-dis-
charge pipe-section provided with an in-
wardly-projecting annular shoulder; a cup-
like casting provided with an outwardly-pro-
jecting annular lipor rim at its npper end to
rest upon the shoulder in said pipe, and with
a series of openings through its vertical wall
for the passage of steam; a series of vertical
stay-rods screwed through the erown-sheet of
the furnace and the top plate of the boiler-
shell; and a plurality of similar but shorter
stay-rods secrewed through said crown-sheet
and through the bottom of said cup, each of
said stay-rods having a fixed or integral head
on one end and a nut screwed upon its other
end as set forth.

In testimony whereof I have signed my
name to this specifiecation, in the presence of
two subscribing witnesses, on this 12th day
of August, A. D. 1308,

EDWARD KENDAILL.

Witnesses:
N. C. LOMBARD,
DANIEL W. ITASKKINS.
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