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UNITED STATES PATENT OFFICE.

WILLIAM WILSON SUTCLIFFE, OF NEW ORL LANS, LOUISIANA.

STEAM-BOILER.

SPECIFICATION forming part of Letters Patent No. 455,805, dated July 14,1891,
Application ﬁled.september 19,1890, Serial No. 365,473, (No model.)

To all whom it may concern:

Be it known that I, WILLIAM WILSON SUT-
CLIFFE, acitizen of the United Siates, residing
at New Orleans, in the State of Louisiana,
have invented certain new and useful Im-.
provements in Steam - Boilers; and I do de-
clare the following tobe & full, clear, and ex-
act description of the invention, such as will
enable others skilled in the art'to which it
appertains to make and use the same.

My present invention relates to boilers for
generating steam, and the primary object I
have in view is to utilize the heat resulting
from combustion to greater advantage than
has heretofore been accomplished. °

A further object is to so construct the builer

~ that steam will be rapidly generated ;and a
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Turther object is to protect by a body of wa-
ter the parts which are exposed to the direct
action of the heat, to provide for equal expan-

sion of the exposed parts, and insure greater

increased longevity to these parts as well as
greater safety in the use of the boiler, as a
high-pressure steam-generator.

With these and other ends in view my in-
vention consists in the combination and con-
struction of parts, as will be hereinafter fully

described, and specifically pointed out in the

claims; :

To enable others to understand my inven-
tiom, I bave illustrated the same in the ac-
companying drawings, in which—

Figure 1 is an elevation, partly in section,.

of a steam-boiler embodying my present im-
provements. Fig. 2 is an elevation of the
boiler, taken from the rear thereof.. Fig.3 is
a side elevation, with parts in section, of a
modified form of the steam-generator, show-
ing a single horizontal boiler. Fig. 4 is a
rear elevation of the same.

Like letters of reference denote correspond-
ing parts in all the figures of the drawings.

In carrying my invention into practice I
employ two horizontal fire-tube boilers A A,
as shown in Figs. 1 and 2, inclusive, or a sin-
gle fire-tubie boiler A, (shown in Figs. 3 and 4
of the drawings,) my improvements being
equally capable of use in connection with a
single or double horizontal boiler, in which
the fire-tubes open or extend through the
heads of the boilers. '

Below the horizontal tubular boiler or boil-

ers I employ the inclined water-circulation
tubes B B, which are arranged in gangs or
series one above theother. The ends of these
water - tubes are connected directly to the
headers, manifolds, or water-legs C D, as is
usnal, and the front header C receives the
forward end of the horizontal boiler or boil-
ers, and is in communication therewith in the
usual manner. ‘
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Between the rear header D of the water- -

tubes and each . horizontal boiler A, where
more than one is employed, is a vertical or
pendent tubular water-leg E, which connects
said rear header with its boiler, and which

65

pendent leg is of a size corresponding to the -

combined area of the water-tubes to insure
free circulation of the water through the
same. The pendent water-leg E communi-
cates centrally with the boiler, so as to pro-
vide the passages ¢ ¢ on opposite sides of the
leg and between the latter and the side walls

-of the furnace for the escape of the smoke
and products of combustion, and when two

boilers A A and the independent water-legs
E E are employed between said boilers and
the rear header the said water-legs are sepa-

_rated-a suitable distance from each other and

thus provide a smoke-space e¢ between the
same, as shown. Asisusual, the water-tubes
are subjected to the direct action of the heat,
smoke, &c., from the fire on the grate F of
ordinary form, and in the preferred embodi-
ment of my invention I secure rearward, up-
ward, and forward, and return of the smoke
and gases by means of the two partitions G
G’. These two partitions are arranged in
vertically-inclined positions parallel with the
water-tubes; the one G being situated imme-
diately above the grate and terminating in
rear of and above the bridge-wall fof said
grate, while the other partition G’is above
the water-tubes with its rearend in contect
or close juxtaposition to the rear header and
with its forward end considerably inadvance
of the rear end of ‘the lower.partition. To
insure deterioration of the” partitions from
the direct contact of the heat, &c., I prefer-
ably make the samie of asbestus or a mag-
nesia mixture.” :

By the described arrangement of the par-
titions”I am enabled to secure a circuitous
cotirse for the smoke, &c., between the water-
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4> horizontal boiler.
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tubes, as natural draft from the chimney or
stack causes the heat and smoke to first pass
rearward beneath the lower partition, then
upward and forward between the two parti-
5 tions and in contact with the water-tubes, and
thence rearward over the upper partition;
but I donot strictly confine myself to this ex-
act arrangement and use of the two horizon-
tal partitions, as I may adapt the arrange-

ro ment of bridge-walls shown in Fig. 4 or any

other arrangement of parts which secures the
cireuitous course or eirculation of heat and
smoke around and through the water-tubes.

In Fig. 3 of the drawings I employ twover-
15 tical walls H H,the one arranged in advance
of the other. The front wall H extends up-
ward from the bridge-wall f of the grate
nearly to the top of the water-tubes, and the
rear wall H’ extends from the lower side of
20 the elevated boiler or boilers nearly to the
bottom of the water-tubes, whereby thesmoke
and heat are caused to pass upward and over
the front wall T, then downward and under-
neath the rear partition, and upward again

25 between the rear header and the rear wall 2’

to the outlet-spaces e.

To provide a maximum heating-surface
and utilize to greater advantage all the heat
in the escaping products of combustion and
30 at the same time quicken the generation of
steam, I deem it important to pass ‘the pro-
duets of combustion in rear of the water-
tubes, the rear header, and the upper hori-
zontal boiler, and to provide for this passage
35 of the hot products of combustion I provide
a flue-chamber I in rear of the boiler and wa-
ter-tubes, and which receives the smoke, &c.,
from the spaces around said water-tubesand
delivers the same into the fire-tubes of the
This flue-chamber I is se-
cured by erecting a vertical wall J in rear of
the rear header and the boiler, and providing
the horizontal transverse floor or partition K
and the return-flue plate I.. This transverse

45 partition K extends between the rear header:

and the wall J, and it is on a plane substan-
tially flush with the upper side of the rear
header, and the return-flue plate L extends
over the space between the top of the wall J

so and theboiler or boilers A. Afterthe smoke

and other highly-heated products of combus-
tion leave the spaces between the water-tubes
and the flues provided by the partitions or
“walls hereinbefore described, the same passes
55 through the spaces e in contact with the
pendent legs E, and then enters the return-
flue chamber I, which conduects the same up-
ward and delivers them into the boiler or
boilers A A at the-rear thereof, said boiler or
60 boilers having the breeching or smoke-flue
M, leading from the front-thereof to the chim-
ney or stack, as is usual. -
In operation water is fed. to the boilers by
any approved appliances (not shown) and
65 thence to the water-tubes, and the “fire is
started in the combustion -chamber. The
nataral draft of the stack or chimney inducts
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the current of flame, smoke, and products o:
combustion to circulate around about and
through the spaces of the water-tubes, andthe
flames, &e., pursue the cireuitous course de-
seribed until they pass through the spaces ¢
between the pendent water-legs and. the sides
of the furnace, after which they enter the
back-flue connection I, when the hot currents
ave returned and delivered into the flues of
the upper cylindrical boiler or boilers A A.

Tt is evident that many slight changes in
the form, propoztion, and arrangement of
parts and in the minor details of construc-
tion of the devices herein shown and described
as an embodiment of my invention may be
made, and T therefore hold myself at liberty
to make such modificationsas fairly fall with-
in the scope and spirit of my invention. I
also provide cleaning-out doors P P in . the
return or back flue connection, the one above
the transverse partition and the other below
said partition, as is obvious.

T am aware of Patent No. 291,959, in- which
drums are used instead of water-legs, and
therefore do not claim such construction, as
when drums are used it is impossible to.take
out a tube or insert one, which is so desirable.

I have found by experience that a tube
cannot be removed or inserted through the
man-hole, as set forth in the patentreferred to.

Having thus described my invention, what]
claim as new, and desire to secure by Letters
Patent, is—

1. In asteam-generator, the combination of
a flue-boiler A, the. inclined water-tubes B,
the vertical rearwall J, the overhanging fiue-
plate L between the vertical rear watl J and
the boiler, and the transverse herizontal par-
tition K in front of the wall J and below the
flue-plate, the front and rear connections,
whereby communication is made with- boiler
A and tubes B, substantially:as deseribed.

9. In a steam-generator, the combination of
the flue-boiler A, the rear header or water-
leg D, the front header C, the water-tubes B,
communicating with said header, the water-
leg intermediate of the rear header and the
boiler and arranged to form the smoke-pas-
sages e, the vertical wall in rear of the header,
the transverse partition X between said ver-
tical wall and the header, and the flue-plate L

between the vertical wall and the boiler, for-

the purpose described, substantially as set
forth. : :

3. In a steam-generator, the combination of
the flue-boilers, the water- tubes, the rear
header with which the water-tubes communi-
cate, the front header C, the independent wa-
ter-legs E between the rear header and the
flue-boilers and separated to form the smoke-
spaces e, the return-flue connection I, situ-
ated in rear of the boilers, and the water-
tubes to return the smoke and gases received
from the spaces about the water-tubes.into
the flues of the boilers, substantially as de-
seribed.

~_ 4. In a steam-generator, the boiler A, com-
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posed of tubes or flues arranged as shown, in
combination with the water-tubes B, front
header C, back header D, adapted for the re-
moval and replacement of a tube or tubes,
; the intermediate connecting-legs K, and re-

turn back-connection chamber ¢, adapted for

the return and utilization of the products of
combustion from the spaces about the water-
tubes into and throngh the boiler tubes or

flues into the uptake or breeching-flue, sub- e
stantially as specified.

Intestimony whereof I affix mysignature in
presence of two witnesses.

WILLIAM WILSON SUTCLIFFE.

Witnesses:
Jas. M. WALSH,
JNO. S. MCDONALD,




