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To all whom it may concermn:

Be it known that I, ROBERT D. KINNEY, of
Philadelphia, in the county of P]Jﬂadelphm
and State of Pennsylvania, have invented a
new and useful Improvement in Steam-Boil-
ers, of which the following is a full, clear,
and exact deser 1pt10n 1efel ence bemn* had to
the accompanying drawings, forming pmt of
this specification, in which—

Tigure 1 is a vertical transverse section,
and Fw 2 18 a longitudinal velmeal spetmn
of my lmploved boiler.

My invention relates to internal-fired wa-
ter-tube boilers and i1s designed to increase
their efficiency and simplify, cheapen, and
improve their construection.

- T'o that end it consists in an upper steam-.

and - water drum, a lower furnace - incasing
water-drum, a bank of heating-tubes directly
connecting these drums, and partition-walls
located across and between the tubes of the
bank and arranged so as to cause a trans-
verse pass of the furnace-gases across and
through said bank of tubes the tubes being
ﬂ'1011ped by means of said pa,1t1t10n-walls SO
that the gases from the furnace enter the
bank of tubes by first passing among and
across the group of tubes that are designed
to contain the circulating water of higher
temperature that is on its way to the steam-
and-water drum and leave the bank, last

passing among and across the group of tubes

designed to contmn the circulating water of
lowel temperature -on its Way to ‘uhe water-
drum for the purpose of an efficient abstrac-
tion of heat from the gases by the circulating
water within said tubes, as also to induce a
rapid circulation of said water while passing
through said tubes.

In the drawings, 3 represents the upper
steam-and-water drum, 4 the lower furnace-
incasing water-drum, and 5, 6, 7, and 8 the
bank of heating-tubes connecting the same.
In the space between two adjoining rows of
tubes, preferably between the two central lon-
gitudinal rows, is placed longitudinally the
vertical fire-brick partition 9, which extends

vertically from the lower to the nupper drum
the entire distance and longitudinally the
entire distance between the front and rear
inclosing walls of the boiler-setting.

This

| vertical partition is provided with an aper-

ture 10 in its upper part along the rear inclos-
ing wall underneath the end of drum 3 for

the passage of the fire-gases through it.

About the middle of the vertical distance be-
tween the drums 3 and 4 is placed on both

sides of sald vertical partition and trans-

versely to the heating-tubes the horizontal

fire-brick or tile partition 11, which extends'

to the inclosing walls of the boiler-setting on
all sides (excepting the aperture-spaces at
the front end of same) and to the vertical
partition 9. It is provided with apertures at
the front end on both sides of the vertical
partition 9, as shown in FKig. 2, for the pas-
sage of the fire-gases through it.

12 1s the furnace, from whence the gases
pass upwardly into and through the combus-
tion-chamber 13, thence horizontally toward
the front of the boiler, among and across the
part 6 of the group of tubes 5 6, thence up-
wardly through the aperture of the horizontal
partition 11 and horizontally toward the rear
of the boiller back among and across the part
5 of the group of tubes 5 6, thence through
the aperture 10 of the vertical partition 9 and
back horizontally again toward the front of
the boiler, traversing the part 7 of the group
of tubes 7 8, thence downwardly through the
aperture of the horizontal partition 11 and
horizontally back again toward the rear of
the boiler, traversing the part § of the group
of tubes 7 8, and thence through the outlet-
flue 14, as indicated by the arrows shown in
Fig. 2.

It 18 obvious that the partitions for direct-
ing the course of the gases among and across
the heating-tubes can be modified in their
arrangement from that just described, for

instance, omitting the part or whole of the-

horizontal partition 11, without departing
from the essence of my invention; but I pre-
fer the arrangement of the same as herein
shown and descrlbed

In the steam-and-water drum I provide a
vertical longitudinal partition-plate 15, which
is bolted or riveted to the inside of the drum-
shell by means of angle-brackets, for the pur-
pose of separating the openings of such of
the tubes as are preferred or desired to re-
ceive and convey the feed-water from the
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‘tition from mingling with the hotter
contained in said steam-and-water drum af-

o

~drum 3 to drum 4, and extends upwardly to
~apoint above the water-level.
ter is fed into the steam-and-water drum
106 on the side of

through the inlet-aperture
said pm‘ml(}ll which contains the tubes de-
signed to receive and convey said feed-water,
as befm e stated, and is prevented by said par-
water

ter 1ts passing through the heating-tubes of
the boiler. The shell of said steam-and-wa-

ter drum - is provided with the usual water-
level and pressure-indicating devices, asalso
~with appropriate manhole :m(l pipe openings
for steam-take-off, water- feed, and blow off

connections, |
In the lower furnace- 1110&8111{?‘ water' drum

I providea vertically-inclined lon gitudinally-

curved deflecting-plate 17, which isriveted or
bolted to the inside of the shell of said drum

- by means of angle-brackets, and which ex-
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tends downwardly to a point sufficiently low
and of suitable length as will effectually de-

Hleet the dmvnﬂow current of water from
those tubes whicl convey from drum 3 to

drum 4 the feed-water from impinging on

the exterior of the furnace-shell and deposit- |
Ing thereon impurities, if any, that it might
contam and that would adhere to its: surface |

and form into a scale, and thus impair its

heat-transmitting eapacl‘rv

The shell of 13]1@ lower furnace-incasing wa-

| tel‘ drum is also provided with the usual mud

and sediment blow-off openings and connec-

tions, as also hand-hole and manhole open-
1ngs, as may be de%ned for cleaning out, in-
-sneetlon &C.

"The fmnaee box 12 is constructed in & CY-
lindrical form or in any other desired and
appropriate shape, or it may be of any of the
types, whether corrugated or plain, known to
the art and adapted tothe construetion shown
in the drawings herewith.

The heatmn -tubes are attached to the
drums 3 and 4 in any suitable manner, but I

.prefer their being fastened by the process

known as “exp.:mdmﬂ ” them to the shells of
the respective drums, similar to the manner

usually employed for fastening the fire and
water tubes of present known boiler con-
struction, placing them in longitudinal and
tranwerse rows, the former bemn ‘“stag-
gered” with the latter to cause 1mp111frunent
thereon of the furnace-gases passing among
the same.

138 1s the inclosing walls of the boiler and
which may be constructed of brick or metal
or any other suitable material and embracing
1n its construction the usual clean-out doors
and openings according to present practice.

19 is bemns of the supporting structure of
the boilerand on which the sameissuspended,
as shown in Fig. 2. DBy the employment of
columns for suppormnﬂ' the ends of the beams

19 the support of said boiler is made inde- |

pendent of the inclosing walls 18.
The heat of the burning fuel is efficiently

The feed-wa-

575,118

absorbed by the water-jacket surrounding
gases -
passing from the furnace is efficiently extract-
ed by their being impinged against the heat-
ing-tubes interposed in its passage from the

the furnace, and the heat of the hot

furnace tothe outlet-flue of the boiler-setting.

It 1s obvious that for large units the drum
4 can be modified so as to receive two or more
furnaces, and that two or more steam-and-

water drums employed with a separate bank

o

75

of tubes for connecting the same to such

modified water-drum can be employed with-

out departing from the essence of myherem-

deseribed invention.

8.0 5

The advantages of my Siud 111\*‘(311L1011 are.

apparent, the m-mnnement of the parts being

simple, compact, and highly oﬁoc‘rwo for tha
purposes desig ned
I claim—

1. In a water-tube bm]er having a stemn-—- |
and-water drum provided with a pm‘tltmn- |

wall separating the water therein contained,

and directly connected to a separate water-

drum by a series of heating surface tubes, a

0o

flue-furnace surrounded by a water-chamber

ter from certain of the tubesthereto connected

and comprising saild separate water-drum,

and 1nclosing walls and partitions arranged
to convey the furnace-gases among and across
sald tubes; substantially as described.

2. A steam-boiler having a steam-and-wa-
ter drum provided inside with a vertical lon-

gitudinal partition - plate extending down-
-wardly to the shell of the drum and extend-

ing upwardly above the water-level, a fur-

nace-incasing water-drum, heating surface

tubes (3011116(31,11]“' said drums, fmd vertical
and horizontal partitions arranged to convey
the furnace-gases among and across said
tubes; substantially as described.

3. An internal-fired water-tube boiler hav-
ing a steam-and-water drum, and, a furnace-
incasing water-drum provided with a deflect-
ing pl‘l,te for deflecting the inflowing current
of wa,ter discharged by the tubes Wth‘h COIl-
vey the feed-water to said drum, heating sur-
face tubes connecting said drums, and parti-
tions arranged to convey the furnace-gases
among and across said tubes; substantially
as described.

4. A steam-boiler having a steam-and-wa-
ter drum provided inside with a vertical lon-
gitudinal partition - plate extending down-
wardly to the shell of the drum and extend-
ing upwardly above the water-level, a fur-
nace-incasing water-drum provided with a
deflecting plate for deflecting the inflowing
current of water from certmn of the tubes
tubesconnecting said drums and vertical and
horizontal partitions arranged to convey the
furnace-gases among and across said tubes;
substantially as shown and described.

5. In a water-tube boiler having a steam-
and-water drum directly connected to a sep-

| arate water-drum by a series of heating sur-

provided with a longitudinally-curved de-
flector deflecting the inflowing current of wa-
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face tubes, a flue-furnace surrounded by a
water-chamber provided on its inside with a

deflector for deflecting the inflowing current

of water from certain of said tubes and com-
prising sald separate “atel‘ drum; substan-
tially as described.

6. An internal-fired water-tube boiler hav-
ing a steam-and-water drum, and, a furnace-

incasing water-drum provided with a deflect-

ing-plate for deflecting the inflowing current
of water discharged by the tubes conveying
feed-water to said drum, and heating surface
tubes connecting said drums substantmlly
as described.

7. In a water-tube boiler, the combination,
with a steam-and-water drum directly con-
nected to a separate water-drum by a series

of heating surface tubes, of a furnace-flue
suspended to the walls of said water-drum;
substantially as shown and desecribed.

8. In a water-tube boiler, the combination,

with a steam-and-water drum directly con-
nected to a separate water-drum by a series
of heating surface tubes, of a furnace-flue
suspended to the walls of sald water-drum
and provided with a fire-grate; substantially

as shown and described.

In testimony whereof 1 have hereunto set
my hand.

ROBT. D. KINNEY.

YWitnesses:
~ ROBT. HEALEY,
JASPER W. LYNCH.
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