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To all whom it may concern:

Be it known that I, AMASA W ORTHINGTON,
a citizen of the United States,and a resident
of the city of Brooklyn, county of Kings, and
State of New York, haveinvented certain new
and useful Improvements in Sectional Steam-
Boilers, of which the following is a specifica-
tion. ‘

My invention, while relating to sectional
steam boilers generally, has reference more
particularly to that class of -such boilers in
which a series, or plarality of series,of water
tubes is or are combined with appropriate
steam and water drums and co-operate there-
with, ‘ '

In Letters Patent of the United States No.
424,528, which were granted to me April 1,
1890, T have shown and described a sectional
boiler of the class above mentioned in which
a plurality of series of water tubes, alternately
inelined in opposite directions and placed
side by side, are connected at their Jower ends
with the water drums through the interme-
diaries of headers and downflow pipes, and
atthe upperendsare connected with thesteam
and water drum through separate headers or
pipes in which theyare secured, the space be-
1ow the series of water tubes constituting the
fire box in which the grate bars are arranged,
and the firing or stoking of the boiler being
accomplished at the ends thereof where the

furnace doors arelocated. This construetion,

of parts, and arrangement of the doors in the
end of the fire box, while efficient and desir-
able in most instances, has been found in-
convenient in practice when a certain length
of boiler or number of series of water tubes
has been exceeded, principally because of the
fact that, as the firing or stoking is done at
the end of the fire box or furnace, it is found
impossible to properly supply the fuel to, and
distribute it over, the grate bars, when fhat

" tubes, has been exceeded, and, in consequence
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thereof, it becomes necessary, when a greater
amount of steam is required, to construct a
number of separate boilers, the use of which,

- -in somelocations, isinconvenient and imprac-

ticable. = . o B
- The object of my present invention is, there-

... - fore, to obviate this defect,and provide a con-
* -struction and -arrangement of parts which.

shall be more efficient in operation than those

heretofore in use, and which shall, at the same
time, permit of the length of the bailer,or the
number of series of water tubes employed be-
ing increased to any reasonable limit, with-
outin any way increasing the numberof steam
or water drums, the distancs from the doors
of the fire box to the rear of the furnace, or
the distance within which the firing or stok-
ing of the boiler will have. to be effected.

To these ends, the invention consists, first,
in the arrangement of the doors of the fire
box upon the side of the furnace, instead of
at its end, whereby the distance within which
the firing orstoking of the boiler will have to
be accomplished will only be that of the width
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of the boiler and furnace and the number of .

doors may. be increased to any practicable
number, dependent upon the length of the
boiler used, or the number of series of water
tubes employed, and, second, in the construec-
tion of the boiler whereby this change in the
arrangement of the doors in the fire box is
permitted and its efficiency increased, all as

‘will hereinafter more fully appear.

70

. Referring to the accompanying drawings,

ure 1. is- a vertical transverse section of a
boiler and furnace constructed in accordance
with my invention, taken in the plane x
of Fig. 2; Fig. 2, a vertical longitudinal sec-
tion of the same, taken in the plane v y of
Fig. 1; Fig. 3, a front elevation of the water

-whieh form a part of this specification, Fig- -
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arch, and Fig. 4, a vertical transverse section .

of such water arch, taken in the plane z 2z of
Fig. 3. ‘ : :
In all the figures, like letters of reference
are employed to designate corresponding
parts. ‘
A A’ indicate the water tubes, which, in
my preferred form of construction, are ar-

ranged in series with the individual tubes of -

each series disposed the one above the other,
and B B’ B*B? the water tube headers in
which the ends of the water tubes A A’ are
respectively secured by expanding the same
in suitably shaped orifices formed therein.

The series of water tubes A, with its headers -
B B’, are inclined to the horizon in one di- .
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rection, and are alternated with the series of -

water tubes A’; which, with its headers B*B?,
are similarly inelined in the opposite direc-
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tion. As thus disposed, the series of water
tubes lie side by side in a horizontal direc-
tion, and the length of the boiler depends
upon the number of series of water tubes ar-
ranged in that relation.

Connected with the upper ends of the
headers B B3, by tubes a, is the steam and
water draum C, which preferably extends
throughout the entire length of the boiler,
and is provided on its interior, over the ends
of the tubes a, with deflectors, b, by means

of which the cutrrents of water passing up--

ward through such tubes will be deflected
downward; while below the series of ater
tubes A A’, in positions substantially under
their respective lower ends, and connected
with the steam and water drum C, by down-

which, the druim D’, for instance, is connected
with the lower end of the headers B’ by
tubes, d.

Located under the water tubes A A’ and
steam and water drum C, is the fire box or
furnace ‘E, which is provided with “suitable
grate bars, e, that, as here showh, are sup-
ported at their ends by the water drums D
D’, which connected by pipes, f, preferably
extended throughout the length of the boiler
are, in turn, supported by suitable masonry
piers, F, or otherwise. ‘

The parts as thus far described, and the
manner in ‘which they are inclosed, are or

‘miay be the same as those of the corresponding

parts shown and described in the Letters Pat-

ent aforesaid, to which reference may be had,

and require no further description heréin.
‘In my present invention, the doors H of

thlie fire box or furnace E, instead of being lo-
cated at the end of the boiler, whereby the:

fuel is supplied under the tubes ina direc-
tion transversely of them, as is the case with

‘theconstruction shown in the aforementioned

Letters Patent, are arranged along the side
or sides thereof in such a manner as to per-
mit of the fuel beingsupplied longitudinally
of the tubes under their ends, whereby the

distanee back from the doors within which

the firing or stoking is effected will be the
same no matterhow many series of water tubes
A A’, arranged side by'side, may be employed,

-or what the consequent length of the boiler

may be—see Figs. 1and 2. To provide forthis

‘location of the doors of the fire box or furnace’

upon its side, whereby the stoking is effected
transversely of the boiler the tubes d’, by
means of which the lower ends of the headers
B?%are connected ‘with the water drum D, are
dispensed with at the points where the doors

are to be located, and water arches, I, of sub- -

stantially the form of the doorsorstoke holes,
employed in lieu thereof for making this con-
nection. These water arches arebest shown

“in Figs. 3 and 4, and consist of the body por-
tion g and the depending portions orlegs 2 2, -

the former of which is preferably made of a
rectangular form in cross section, while the
latter, in my preferred form of econstruction,

-of such length as to permit of the arches being

are made of a eircular form,and are provided
at theirlower ends with theoff set portions< ,
by means of which facility in securing them
to the water drum D is afforded, although,
as will be understood, the exact form of these
water arches, and the manner in which they
are secured to the water drum D, are not es-
sential, so long as the archies are of the proper
shape ‘to be secured to the headers B? and
drum D, and permit of the fuel being passed
in below them and above the water drum.
In some instances I construct these water
arches. with their body portions, g, of such
length that, wheén such arches are placed side
by side, these body portions will extend as a

practically continuous'chain throughout the -

series, in which event the intermediate tubes
d’ will be dispensed with, and the entire row
or séries of headers B? connected with the wa-
ter drum: D through water arches I asshown,
for instance, in Fig. 1. In otherinstances, I
make the body portion g of thearches of such
length, and so locate the arches, themselves,
as to permit of one or more of the headers B,
intermediate any two of the adjoiningarches,
being connected with the water ‘drum D
through tubes d’, and thisis theconstruction
and arrangement of parts-shown in Fig.2 of
the drawings. Again, in some instances, T
make the headers B?of such a length astore-
ceive and accommodate the lower ends of ‘all
the water tubes A’ of the series, and inthis case
the depending portions or legs h % are made

located entirely beneath all the water tubes,
while, in still other instdances, I make these
headers B? of a length to receive the lower
ends of all the water tubes A”of the series
but that of the lower one, and this is the form
I have also shown in'the drawings, and isthe
one I prefer in practice, as the water tubes
A’ of the series are thereby brought down
farther into the fire box or furnace and in
closer relation to the fire. But in whichever
of the ways mentioned these arches may be
constructed, they are provided in the upper
side of their body portions'g with a series of
orifices k, which register with ¢orresponding
shaped orifices, [, formed in the lower ends of
the headers B?and the waterarches and the
headeérs B?co-operating therewith; are'secured
together by a short sleeve or thimble m, which
isexpanded ineachpair of theseorifices &/, as -
shown. Thelowerendsof the depending por-
tionsorlegs hhof the waterairchesIare curved
out,orotherwise formed to fit the surface of the
water drum D, as shown ‘at n, and the under
wall 0 of the off set portions< is likewise pro-
vided with an-orifice p, which registers with -
a correspondingly shaped orifice formed in
the ‘water drum D, Wwhereby to afford means
for securing the lower ends of these depend-
ing portions or legs 7 h, to the drum D by a

short sleeve or thimble, s, which is expanded - -

in each co-opetating pair of orifices o, p,in the

Sanie manner as in the sleeve or thimble

in the orifices k1. By these means provision :
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is made for the free and uninterrupted cir-

culation of the water through the water tubes
and drums, without in any way interfering
with the stoking of the fire box of furnace
through the side thereof.

In addition to the orifices % o, the water
arches I, when made of a form to receive the
lower ends of the lowest water tubes of the
series A’, as shown in Fig.1,are likewise pro-
vided with a series of orifices %, which are
formed through the sides of the body por-
tions g, and receive the lower ends of such of
the water tubes A’ as are expanded therein.

To provide for easy access to the water
tubes and to the uniting sleeves or thimbles,
the headers and portions of the water arches
in line therewith, respectively, are provided
with-suitable orifices, w. These orifices are
made of the proper size and shape to suit
them for the purposes for which they are in-
tended, and are closed, when the boiler is in
use, by appropriately shaped covers v which
are held thereon by bolts w, extending there-
through and through clamps », with their
outer ends engaging with nuts, 7/, that are
screwed thereon, as shown.

The water drums D D’, being so located as
to receive all the sediment that may be de-
posited in the boiler, will of course be sup-
plied with the usual blow off cocks, whereby
to blow off the same when required to remove
such sediment; and the entira boiler may be
inelosed in masonry or otherwise, as is usual
with boilers as ordinarily constructed.

From the above, it will be seen that I pro-
vide .means. whereby steam boilers may be
extended to any reasonable length without in
any way increasing the distance within which

‘the firing or stoking must be accomplished,

which distance, in practice, will be seldom

greater than that of the width of the boiler.

itself. It will be likewise seen therefrom
that, as the series of water tubes are arranged
transversely of the boiler and its setting, with
one of their ends over the fire doors or stoke
holes, over which such tubes will have to be

"removed when required, no further or differ-
ent space is demanded for such removal than

what is actually necessary for the fireman or
stoker to fire or stoke the boiler, and that, in
consequence thereof, the additional space re-
quired for such removal at the side with the
boilers heretofore in use having their fire
doors or stoke holes at their end or ends,
amounting in some cases to four feet or more,
is obviated, and the space required for the
occupaney of the boiler and its getting re-
doeed to the minimum. )
Although in the foregoing, I have deseribed
certain of the’embodiments of my invention
which, on the whole, I consider the preferred
forms to be employed in practice, I wish it

[ distinetly understood that I do not limit my-
self strictly thereto, as it is obvious that the
same may be modified in various ways, with-
out departing from the spirit of my invention.

Having now described my invention and
shown certain ways in which the same is or
may be carried into practice, what I claim as
new, and desire to secure by Letters Patent
of the United States, is—

1. In a'sectional steam boiler, the.combi-
nation, with a plurality of series of oppositely
inclined water tubes, a steam and water drum,
and a water drum both of which drams are
extended longitudinally of such boilers, of a
water arch interposed between and connect-
ing one of such series of water tubes with the
water drum, whereby to form a door or stoke
hole, with the water arch extended above and
the water drum below the same, and a fire
box or furnace below such water tubes, sub-
stantially as deseribed.

2. In a sectional steam boiler, the combi-
nation, with a plurality of series of inclined
water tubes, a steam and water drum, and a
plurality of water drums extended longitudi-
nally of the boiler, of a water arch for eon-
necting one of the series of water tubes with
one of the water drums, whereby to form a
door or stoke hole with the water arch ex-
tended above and the water drum extended
below the same, means for connecting the
other series of water tubes with the other
water drum, and for connecting both series
of water tubes with the steam and water
drum, and a fire box or furnace located below
the water tubes, substantially as deseribed.

3. In a sectional steam boiler, the combi-
nation, with a plarality of series of oppositely
inclined water tubes, a steam and water drum,
a plurality of water drums extended longi-
tudinally of the boiler, and tubes for inde-
pendently connecting the steam and water
drum with the water drums and for connect-
.ing such water drums, of a water arch for
connecting one of the series of water tubes
to one of the water drums, whereby to form
a door or stoke hole with the water arch ex-
tended above and the water drum extended
below the sane, tubes and headers for con-
necting the other series of water tubes with
the other series of water drums and for con-
necting both series of water tubes with the
steam and water drum, and a fire box or fur-
nace located below the water tubes, substan-
tially as described.

In testimony whereof I have hereunto set
my hand this 22d day of May, 1893.

AMASA WORTHINGTON.

Witnesses:

SYLVANUS L. TRIPPE,
‘WM. E. TREFCER.
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