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HENRY R. SCOTT, OF KANSAS CITY, MISSOURI.

STEAM-GENERATOR.

SPECIFICATION forming part of Letters Patent No. 571,848, dated November 24, 1896.
Original application filed February 3, 1893, Serial No. 460,841, Divided and this application filed April 13, 1896, Serial No,

545,656,

To all whom it may conceri:

Be it known that I, HENRY R. Sco1T, of
Kansas City, in the county of Jackson, in the
State of Missouri, have invented certain new
and useful Improvements in Steam-Genera-
tors, of which the following is a clear, full,
and exact description, reference being had to
the accompanying drawings, which form a
part of this specification.

My invention relates to improvements in
steam-generators to be attached fo steam-
boilers; and the object of my invention is to
produce and generate steamn in the shortest
possible time and with the least possible con-
sumption of fuel; and my invention consists

-in certain features of novelty hereinafter de-

scribed, and pointed out in the claims, and
consists more partieularly of improvements
upon the steam-generator application for Let-
ters Patent for which were filed February 3,
18985, Serial No. 460,841, and this applieation
is filed as a division of said application.

Figure I represents a vertical longitudinal
section of a furnace-wall and showing there-
in a cylindrical boiler of the ordinary con-
struction, and showing also a generator with
water-boxes embodying my improvement at-
tached thereto, the same being a modified
form of arrangement of the devices shown in
said application, Serial No. 460,841, the fur-
nace and generator being shown in eross-sec-
tion in the line X X of Figs. ITand III. Fig.
II represents a front view of the same with
the smoke-box and breeching removed. Fig.
III represents a rear view of. the same with
the back wall removed.

Similar numerals refer to similar parts
throughout the several views.

1 represents a furnace of the ordinary con-
struction, provided with the grate 2. The
boiler 3, of the usual construction, isarranged
longitudinally of said furnace in the ordi-
nary manner and may be supported by means
of the ordinary side brackets (not shown)
or at its front end upon the front wall of the
furnace, said wall preferably being shown
as composed of the plate 4 and the front
water-box 5§, the boiler resting upon and be-
ing supported by said front water-box; and
at its rear end upon the stand 6, supported
upon the pier 7, said stand being mounted

(No model,)

upon the rollers 8, riding upon the plate 9
upon said pier, this provision being made to
permit the travel of said stand incident upon
the longitudinal expansion and contraction
of the boiler. The front plate 4 is provided
with the usualfurnace-doors 10 and 11, above
and below the grate.

Thegenerator consists of the front and rear
water-boxes 5 and 12 and the longitudinally-
extending tubes 13 and 14, the front water-
box being formed with its upper side concave
| to receive the boiler and adapted to form the
upper part of the front furnace-wall, the rear
water-box being of like form and occupying
a corresponding space in the furnace to the
rear of the boiler. The rear water-box is
supported upon the pier 15, and is provided
with the roller 16, riding upon the plate 17
upon said pier, such provision being made to
permit the travel of the generator incident
to expansion and contraction. Thisprovision
‘for travel of the stand 6 and water-box is
made to protect and prevent strain of the
front furnace-wall, and is a new and peculiar
construction which Ipropose to makethe sub-
jeet-matter of a future application for Let-
ters Patent. Said rear water-bDox may, how-
ever, be supported by and form a part of the
rear wall of the furnace, the pier 15 being
omitted, thus exposing its exterior face and
outside the furnace-wall.

form conforming to and at a slight distance
from the bottom of the boiler, and the tubes
14 are arranged in the angles upon the oppo-
site sides of the center of the furnaceinsuch
manner as to receive the greatest or maxi-
mum amount of heat from the fire. Said
tubes communicate at their opposite ends
with said water-boxes, said water-boxes being
provided with openingsin theiradjacentsides
for the admission of said tubes. Said water-
boxes are further provided on their exterior
sides with openings opposite the ends of the
tubes through whieh ‘tools may be introduced
to secure permanently the ends of the tubes
therein and also implements or tools where-
with scale or incrustation or other matter
may be .removed from the inner surface of
the tubes. Said exterior openings are closed
by plugs orhand-plates 18, making a perfectly
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The tubes 13 are arranged in a semicircular
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water-tight joint.  Accesstothetubesthrough
the front water-box is thus: gained from the
outside of the furnace.

19 represents the rear-wall of the furnace,
and 20the usual back-wall plate or other suit-
able means bridging the rear ends of the fur-
nace from the back wall to the Dboiler. ' De-
tween said back wall and the rear water-box
is provided sufficient space to obtain access
to the plugs or hand-plates 18 and to the tubes
through therearwater-box.  When,however,
said rear water-box forms a part of the rear
wall of the furnace, said plugsor hand-plates
are accessible from the outside of the furnace
the same as in the front water-box. Access
to the interior of : the water-boxes is also ob-
tained through the hand-holes 21 for the pur-
pose of securing in place the plugs.or hand-
plates 18, The water- boxes are conneeted
with.the boiler through the tubes 22 and 23,
whereby circulation is maintained. from the
botler  through the water-boxes and tubes.
As shown, the front water-box is connected
at a high point with a high point of the boiler
and the rear water-box at a low point with
the lower point:of the boiler, causing the cir-
culation from the boiler through the rear-wa-
ter-box, through the tubes and front water:
boxbackto the boiler. Thisecirculation, how-
ever, may be reversed by connecting the rear
water-box:at a high point with the higher
point andthe front water-box at a lower point
with the lower point.of the boiler without af-
fecting the principle or operation of the de-
vice: ' Said water-boxes: are also provided
with a suitable: blow-off :pipe 24 for removal
of sediment and other matter collecting there-
in, said rear water-box extending below the
entrance of said tubes 13 and 23, forming and
performing the fanetion of a mud-drum for
the collection of such sediment.

The operation of the generatoris as follows:
The fire being started, the heated products of
combustion first impinge upon and envelop
the generating-tubes and heat the water, the
tubes 14, located in the angle between the
boiler and the furnace-wall, presenting a
heating-surface, where in the usual construe-
tion the heat is wasted. The water is thus
lheated and steam generated in the pipes,
which heated water and steam will tend to
rise in the water-box, connected at its high
point with the higher point of the boiler, and
pass through the connceting tubes or pipes
into the boiler; and simultancously the colder
water will pass downward through the con-
necting-pipe to the water-box, connected at
its low pointwith the lower point of the boiler,
to replace the water displaced from the gen-
erator-tubes, thus causing a constant circula-
tion through the gencrator and the boiler and
by such circulation preventing the deposition
of sediment or other foreign clements upon

thie inner surface of the boiler. - The water

is fed in the usnal manneyr either direct to the. 6

boiler or to the front or rear water-box, pref-
erably to the water-Dbox: connected to the
lower point of the boiler.

Having -thus fully.desceribed my improve-
ments, what I claim as my invention, and de-
sire to secure by Letters Patent, is—

1. Thecombination witha hoiler of a steam-
generator attachment, comprising a pair of
water-boxes coneave as to their upper sides
and conforming :to the' configuration of the
furnace said frontwater-box being adapted to
formpartof the front wall of the furnace and
to receive and support the boiler; and each
having one continuous and uninterrupted
passage or compartment, a number of . tubes
or pipes communicating at their opposite ends
with said water-boxes, openings in the outer
sides of said water-boxes, removable plugs ov
hand-plates for closing said openings, an in-
let-pipe for: the boiler, pipes conneeting the
rear end. of the boiler with the continuous
passage or compartment of the rear water-
box, and pipes comnmunicating at their oppo-
site ends with the front water-box and iwith

-the boiler,

2. The:combination with a boiler-and fur-
nace of a rear water-box within the furnace
independent of the boiler and rear furnace-
wall, and having one continuous and unin-
terrupted: passage or compattment, « front
water-box concaveas toitsupper side adapted
to receive and support the front end of the
boiler and to form part of the frontiwall of
the furnace and having one continuous and
uninterrupted passage orcompartment, tubes
communicating at: their opposite ends with
said water-boxes, and tubes connecting said
water-boxes with the boiler, substantially as
set forth.

3. The combination with a boiler and fur-
nace of tubes extending longitudinally with
the boiler, a front water-box concave as to its
upper side adapted to receive and support
the front end of the boiler and to form part
of the front wall of the furnace and having
one continuous and uninterrupted passage or
compartment with which said tubes commu-
cate at one end, a rear water-box within the
furnace independent of the boiler and rear
furnace-wall having one continuous and un-
interrupted passage or compartment with
which said tubes communicate at the other
end and extending below said tubes forming
a mud-drum, a blow-off pipe connected with
said rear water-box and tubes connecting said
water-boxes with the boiler, substantially as
set forth.

HENRY R. SCOTT.

Witnesses:

WM. F. SCHRAGE,
T. S. BROWN.
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