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UNITED STATES

PATENT OFFICE.

JOHN DICKSON, OF NEW YORK, N. Y.

STEAM-BOILER.

SPECIFICATION forming part of Letters Patent No. 614,704, dated November 22, 1898,
“Application filed March 30, 1898, Serial No, 676,750, (No model,)

To all whom ¢ may concern:

Be 1t known that I, JOHN DICKSON, a citi-
zen of the United States, residing at New
York, in the county of New York and State
of New York, have invented certain new and
useful Improvements in Steam-Boilers; and

I do hereby declare the following to be a full,

clear, and exact description of the invention,
such as will enable others skilled in the art to
which itappertains to make and use the same.
This invention relates to steam-boilers, and
particularly to those designed fm high pres-
sures.
The ob;]eets of the invention are to con-

struct a boiler of this class in a manner such

that very little bracing will be necessary; also,

to plowde a large ﬂ*mte surface and so 10-“

cate the fire-box that the maximum efiect of
the heat therein may be available, and withal
to produce a boiler that shall be easily con-
structed, which shall have a high factor of
safety, and a high degree of durability.
YWith these ob;jects In view the invention

consistsin the construction, combmatwn and
arrangement of parts hereinafter fully de-

scribed, and set forth in the claims.

In the accompanying drawings, which form
a part of this specification, Figure 1 repre-
sents the improved boilerin longitudinal ver-
tical section, said section being taken in the
plane indicated by the line 1 1, Fig. 2. Fig.
2 represents a partially- sectionized end ele—

vation of the boiler.

The main portion of the boiler consists of
the cylindrical section 3, to the head 4 of
which are connected side by side two smaller
sections 5 and 6, said head being provided
with apertures conespondmc- to the internal
diameters of said smallersections. Thelower
porfion of the head 4 is connected to the
head 7 by means of the tubes 8, which are
expanded at their ends into each of said heads
in the usual manner. 'The heads 9 of the sec-
tions 6 and 6 are connected to the head 7 of
the section 3 by means of the tubes 10, which
are likewise expanded into said heads in the
usual manner. The only portions of the
boiler-heads unsupported by the tubes are
the upper portions of the heads 4 and 7, which
are above the levels of the sections 5 and 6.

These portions of said heads may be stayed |

lin the usual manner, as by bolts 11.

shell of section 3 is preferably extended be-
yvond the head 7 to form the back connection-
chamber 12, which serves as an uptake for
the produ ctsof combustion passingtrom tubes
§ into tubes 10. This chamber may for the

purpose of cleaning be provided with a suit-

able door, as indicated at 15 by dotted lines.

T'he fire-box, as shown, is located under the
sections 6 and 6 and is flanged thereto and
to section 8, the grates of said box being in-
dicated at le‘L ThIS box is lined with t1le or
fire-brick on all surfaces save that under the
grates and those presented by the head of
sections 3 and the under side of sections 5
and 6. These tiles are indicated at 15 and
are preferably secured in place by bolts 16,
which pass through them and the walls of the
fire-box. The back connection-chamber 12
is lined in a similar manner on all of its in-
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ner surface excepting that formed by the

head of section 3. DBefore putting these tiles

in place a layer of asbestos 15, preferablyin

the form of sheets, 1s placed against the sur-
faces to be covered by the tiles. This not
only acts as a non-conductor but provides
for more securely holding the tiles in place
and for preventing access of the fire or prod-
ucts of combustion to the metal of the fire-
box between the tiles.

To the front end or heads 9 of the sections
5 and 6 are secured the lower portions of the
smoke pipe or stack, as indicated at 17.
These portions of the stack are continued
into the Y-shaped connecting-section 18, from
the upper pormon of which the stack proper
continues.

To insure equal draft for each side of the
boiler, a partition, as indicated at 19, is in-
serted vertically through the middle of said
connection.

The capacity and ef

iciency of this boiler is

“materially increased bylocating in the cham-

ber 12 a coil of pipe, as 20, which shall serve
for heating the feed-water. This coil may
alsoserve as a means of maintaining circula-
tion in the boller and for that purpose is con-
nected at one end to the lower portion of sec-
tion 3, as indicated at 21, and at the other
end to said section at a higher elevation, as
indicated at 22,

By this connection also cir-
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culation may be maintained in the feed-wa- | made by substituting water-legs of the usual

ter coil at times when no feed-water is flow-
ing through it. The pipe for supplying wa-
ter to said coil is indicated at 23 and 1s con-
nected to the coil 20 at the lowest portion
thereof. Checlk-valves, as 24 and 25, may be
located in the extremities of the coil 20 to
regulate the flow of water through the coil.

In the ordinary operation of the boiler the
feed-water will enter the coil through pipe 23
and be prevented from going directly into the
boiler by the check-valve 24. It will, how-
ever, be admitted to the boiler after circulat-
ing throunh the coil 20 by passing the check-

valve 25. A check- valve, as 26, may also be
located in the pipe Ieadmw from the feed-
pump, so that should the pressure in the coil
20 exceed that of the pump the hot water may
not be forced back into the pump. Should
at any time the supply of feed-water to the
coll cease and the pressure 1n the coil exceed
that in the boiler, relief will be given to the
coil through the check-valve 25, and the wa-
ter from the lower portion of the boiler may
flow into the coil through the check-valve 24.

It will be noticed that tubes 8 are larger
than tubes 10, and sald tubes § may be made
still larger. Indeed, it is contemplated sub-
stituting flues therefor in adapting the boiler
to low-pressure service or for burning soft
coal. In either case it is necessary only that
the carrying capacity of the tubes or flues in
the lower portion of section 3 be properly pro-
portioned to that of tubes 10, carrying the
produets of combustion from chamber 12 to
the smoke-stack.

By the construction of boiler shown and
described it will be observed that a large
mnmmt of surface of the boiler—sections th em-
fire and that the products of combustion by
having 1t pass through only comparatively
short tubes in the lower portion of the boiler
still possess a high degree of heat as they en-
ter the longer tubes on their way to the smolke-
stack. Then, too, by locating the feed-water
heater as described the feed -water may be
raised nearly to the steam-point before it en-
ters the boiler, and because of this advantage

the size of Lhe boiler may be materi a,ll}‘f de- _-

creased.

The tiling and asbestos lining of the ﬁre-
box and the uptake-chamber also conserves
heat energy to a large degree and provides
for a higher efficiency in producing steam.

The usual appurtenances of the boiler are
employed in this as in other boilers-—such,
for instance, as the blow-off 27, the hand-
hole 28, and the manhole 29.

Many changes may be made intheform and
construction of parts herein shown and de-
seribed without departing from theinvention,
one such change residing simply in the mul-
tiplication of the number of small sections to
be attached to the large secfion. Another

construction and in the usual way for the
brick-lined walls of the fire-box and the back
connection.

No claim is herein made to the feed-water
heater, as it will be made the subject-matter
for a divisional application.

The Invention claimed 18—

1. In a boiler, the combination with one
section, of a series of smaller sections placed
side by side to lie within the cross-sectional
limits of said first-named section and con-
nected to the head of the larger section, the
interior of said sections communicating with
one another.

. In a boiler, the combination with one
Sectlon of a series of smaller sections placed
side by side to lie within the eross-sectional
limits of said first-named section and con-
nected to the head of the larger section, and
a fire-box built under the smaller sections
and against the head of the larger section.

3. In a boiler, the combination with ono
section, of a series of smaller sections placed
side by side to lie within the cross-sectional
limits of said first-named section and con-
nected to the head of the larger section, tubes
extending continuously through the smaller
sections and the larger section, and other
tubes extending through the larger section
below the 31111(,131011 of the f:.md smaller sec-
tions.

4. In a 5team boiler, the combination with
a section as 3, of a series of smaller sections
5 and G, secured to section 3, over openings
in the head thereof, flues extending through
the larger and the sm:;bller'sections, and other
tubes extending through the larger section
only, the back connection-chamber 12, and
the fire-box built under the smaller sections
and againgt the head of the larger section,
substantially as set forth.
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5. In a steam-boiler having comparatively -

short tubes or flues leading from the fire-box
and long tubes or flues leading to the smolke-
stack, a back connection-chamber for the pas-
sage of the products of combustion on their
way from the shorter to the longer tubes, and
a lining of asbestos and fire-brick secured to
the outer walls of said chamber said asbestos
lining extending continuously of the cham-
ber mld aACross the joints between sald fire-
brick.

6. The combination with the large sectlion
3, and the smaller sections 5 and 0, secured
to the head thereof, of the fire-box under the
smaller sections and attached thereto and to
the end of the larger section, of a lining of
fire-brick and asbestos bolted to the outside
walls of the fire-box, the asbestos lining ar-
ranged between the fire-brick and the cham-
ber’s walls and extending continuously across
the joints between the fire-brick as and for
the purpose set forth.

7. The combination with a Dboiler having

change in the constructwn shown may be | sections as 5 and 0, located side by side, of a

[IO

115

125

130




614,704 - o 3

smoke-head for each, a Y connection into
which said heads discharge, and a vertical
partition in said connection, substantially as
and for the purpose set forth.

8. In a steam-boiler, the combination with
a metallic fire-box, of a lining of fire-brick
and asbestos bolted to the 011t51de walls of the
fire-box, the asbestos lining being arranged
between the fire-brick and the metalhc walls

ro and extending continuously across the joints |

| between the fire-brick, as and for the purpose

set forth.
Signed at New York in the county of New

York and State of New York, t]tus 25th day
of Mawh ‘A, D. 1898.

JOHN DICKSON.
- Witnesses: |

Wu., H. CAPEL,
DELBERT H. DECKER.
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