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To all whom it may concer:

Be it known that I, DANIEL A. DICKINSON,
a citizen of the United States, residing in the
city of St. Paul, in the county of Ramsey and

5 State of Minnesota, have invented a new and

useful Steam-Boiler, of which the following is

a specification.
My invention consists of a sectional steam-
. boiler, with fuel-magazine, designed for the
10 purposes of steam:-heating, my object being,
by the means here specified, to secure rapid
and economical heatingof water and generation
of steam, facility of construction and manage-
ment, as well asof the adjustment of the parts
and of the substitution or addition of parts,
allowance for expansion and reduection of dan-
~ ger of breakage, perfect and free circulation,
strength, durability, and cheapness, and an im-
proved means of supplying fuel to the same.

This invention is illustrated by the accom-
panying drawings, in all the figures of which
- the same parts are designated by the same let-
ters.

Figure 1 is a vertical and partially sectional
view of the'boiler and magazine, shown as in-
closed 1n brick. Fig. 2 is a plan of one of
the smaller horizontal sections of the boiler, a
cut of which is shown in Fig. 1 at # #. TFig.
3 18 a plan of one of the larger horizontal see-
tions, showing also the brick inclosure, a cut
of which is shown in Fig. 1atyy. Figs. 4
and 5 are detailed perspective views of seg-
ments or parts of which ‘the horizontal sec-
tions are composed, and which, as combined
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Figs. 2 and 3. Tigs. 6 and 7 are detailed per-

- Spective views of two of the several sections
of which the fire-pot is composed. Fig. 8 is
an enlarged detailed view showing the man-
ner 1n which the adjacent segments or parts
of the composite sections are adjusted with
reference to each_other. - |
The fire-pot B, Fig. 1, and the horizontal
sectious above it (lettered C CC' ¢’ D D D' D)
-are each composed of several parts, preferably
four parts, and 1t is in contemplation of such
division Into four parts that these drawings
and specifications are made. The fire-pot B,
Fig. 1, is eylindrical in form, composed of four
50 independert sections, inclosing and forming
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to form such sections, are shown in plan in |

respectively, of two of these sections.

the fire-chamber. In Figs, 6and 7 are shown |
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1n perspective an exterior and interior view,
Hach
of these several sections is hollow and consti-
tutes a'thin water-chamber. = The upper parts s
of these sections curve inward, as shown in
Figs. 1, 6, and 7, and when in position inelose
the upper portion of the fire-chamber, save
the circular opening B’ in the top, of, say,
eleven inches diameter, through which the

‘products of combustion must pass. By giving

this crown form to the fire-pot two objects are

attained: first, a considerable. portion of the

fire-pot, with its inclosed water-chambers, is
brought directly over and near to the fire; and,
second, the heat as it leaves the fire-chamber
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1s directed through the cireular opening, B,

mentioned to the center of the section C C, so
that it is compelled to pass beneath and to act
most effectually upon the whole of the under 7o
surface of that section. The inner surfaces of
the fire-pot sections may be corrugated, so as
to present as large a surface as possible to the
Influence of the heat. The fire-pot is provided
with a fuel-door, B’. (See Figs. 6 and 7.)
CCOCCDDDI D, Fig. 1, are the same
horizontal sections, plan views of which are
shown in Figs. 2 and 3, Fig. 2 being a plan of
the sections C C C' C/, and 'Fig. 3 a plan of
the sections D D D’D’'. The cutshown of the 8o
two lower of these sections, C C D D, Fig. 1,
18 indieated in Figs. 2 and 3 by the dottedlines
m n and o p, respectively, while the lines of
view of the two upper sections, ¢ C' D' D/,
areln like mannershown in Iigs. 2and 3 by the &;
lines m ¢ + and o s 7, respectively. These sec-
tions are flat circular disks in horizontal
planes, each of which is composed of several
(here four) independent segments or parts.
Detailed views of these segments are shownin go
Figs. 4 and 5, and their relation to each other
and the manner in which they are combined
appear in Figs.2 and 3. TEach segment of
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i these horizontal disks is hollow and forms a

shallow water-chamber. These water-spaces g5
may bethree-eighths or one-halfofaninch thick

at the most shallow part, near the outer edge,
(see Fig. 4,) and increase in depth to oneinch

as the inclosed space narrows toward the apex

of the segments. Around the curved edges of 100
these segments the water-space is also enlarged

to one inch in thickness, to facilitate the sup-
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| ply and circulation of water (recmved throucrh

L

the pipes lettered G) to and through all pa1ts'

of the segments. Thesegments composingthe

sections C CC' U, Figs. 1, 2, and 4, are so much

smaller than those composing the sections D
D D' D', Figs. 1, 3, and 5, that when in posi-

tion, as in Kigs. 2 and 3, the former horizontal

disks (CC C' C") will be four inches less in
diameter than the latter, (D D D’ D’,) thus
leaving a space two inches wide, Figs. 1 and 2,
between the smaller disks and the inclosing
brick-work,through which the products of com-
bustion must pass. The apex or angle of each

. segment composing the larger disks is cut off,

L5

as shown in Fig. 5, so as to form, when in po-

-sition, the circular opening, of, say, ten inches

diameter, at the center of the disk, Fig. 3,

through which the products of combustion

- must pass. The brick inclosure of theboiler,
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or the metallic jacket which may be employed
in its stead, will form a perpendicnlar wall or
casing around and in close contact with the
outer edge of the larger horizontal disks. In
Fig. 3 this inclosure is shown in brick-work
surrounding one of thelarger horizontal disks.
Openings N, withadjustable stoppers N?, will
be left through this inclosure, opposite the
spaces between the horizontal sections, for

cleaning all the surfaces e*zposed totheaction of

the fire. |
The sections of the fire-pot and the Seg

ments of the horizontal disks may be strength-

ened (if made of cast-iron) by means of con-
necting-stays in the castings between the sides
inclosing the water-chambers in the same.

In Fig. 1 the parts lettered I, and the like
parts shown but not lettered, are pipes con-

‘necting each section of the fire-pot and each
seg menb of the horizontal disks with the one |
-&bove the same, and at last with the steam-

chamber A. The openings into which these
pipes enter are marked by the same letter, E,
on Figs. 2, 3, 4,5, 6,and 7. These pipesserve

to. convey Steam and boiling water {from the

fire-pot and the horizontal disks to the steam-
chamber, and each pipe should be larger than
the one immediately below it. "By these pipes

- the horizontal sections are separated not more
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than, say, two and a half or three inches. The

pipes are.cut with right and left screws, by

means of which the connections are made.
The sections of the fire-pot are not directly
connected with each other, but may be some-
what loosely bound in thell proper positions
by an iron band around the whole. Neither
are the segments composing the horizontal
sections to be connected with the other parts
of the same sections in the same horizontal
plane. These separate parts of the fire-pot
and of the horizontal sections are only con-
nected perpendicularly with each other and
to the  steam-chamber A by the pipes E, as
above stated, only one pipe uniting any two
of such segments or sections. The parts be-
ing thus independently arranged, the connect-

ing-pipes Iimay be screwed up until the joints

larity in the cutting of the threads or any
other mechanical imperfection in the making
of these connections. A thin space will be 70
left between the parts composing the several
sections, to allow for expansion from heat and
to facilitate the connecting of the parts, as
above stated. These spaces may then be
loosely closed by thin T-shaped strips of cast- 5
iron, W. These spaces and the manner 1n
which they are closed are shown in Figs. 2 and
3, and by the enlarged detail drawing, Fig. 8,
and also less dlstmet]y in Fig. 1.

F X, Fig. 1, (see also phn Figs. 3 and 4,) So
‘metwo ot the system of pipes, ({four in num-

‘ber,) one of which connects the steam-chamber

A below the water-line with each section of
the fire-pot, and (through the several smaller
connecting-pipes, designated by the letter Gz, 8¢

| see Figs. 1, 2, 3, 4, and b) with each Segment
of the “horizontal sectionS. By these pipes
- water 1s conveyed from the steam-chamber A
to all of the water-spaces within the fire-pot

and horizontal sections. The pipes I and G go
should be sufficiently large to freely supply .
these water-spaces. The point of connection

of a pipe, I, with the fire-pot 1s shown in Fin"

6 at F'. Connected with -each pipe I 1s
drip-pipe(shown at H H in Fig. 1) with Stop 05
cocks. By this means sediment in the boiler
may be drawn off or the boiler entlre]y emp-
tied.

The direction and action of the heat upon
the water-sections (indicated by arrows in Fig. 1co
1)is asfollows: The heat (without regard now -
toitsinfluence upon the perpendicular portion
ofthefire-chamber)is projected upward against
the spherical parts of the fire-chamber imme-

diately over the fire. IPassing through thecir- 105

cular opening in the top of The fire-chamber,
it strikes forcibly the under surface of the low-
est of the horizontal sections C C at its center;

- thence flowing outwardly in all directions,

and in close contact with that under surface ri1o
to the outer edge of the same, 1t rises again
perpendlcuhﬂy against the second and larger .
horizontal section D D at its outer edge and

on all sides; thence drawn again inw rer hug-
ging the surface of that section, 16 is plojected I15
through the opening in its center against the

central portion of the third section C' ¢, and

so on in the same manner it 1s directed against,
along, and over the whole area of all of these
horizontal sections or disks until it strikes the 120
bottom of the steam-chamber A, around which =
it passes on all sides to the smoLe -pipe J dl
rectly over its center.

For the purpose of providing a more duect |
and stronger draft, to be used to quicken a 125
low fire, a smoke-pipe provided with a close-
fitting damper may open into the boiler in-

closure on a level just ‘above the top of the

fire-chamber, and running thence directly to

the main smoke- -pipe. I30
The boiler will be p10V1ded Wlth the ordi- -

nary attachments—such as steam and water

gages, safety-valve, automatic draft and check

are tight, notmthstandmn* any slight irregu- | dampers, &e. 1t may be consbructed of cast-
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iron; but for all of the pipes mentioned ordi-
With slight j

nary steam-piping may be used.
modifications of form, to render construction

more easy, i1t may be constructed of boiler-.

iron. If made of boiler-iron, the subdivision
of the fire-pot and horizontal sections into
component parts may be dispensed with. It

may also be used for hot-water as well as for

steam heating by dispensing with large steam-

chamber A and using in its place one of the |

horizontal sections similar to C C, and by in-

creasing a little the depth of the W&ter -Spaces -
 and enlarging the pipes F and G, which will

be connected with the return-pipes.

By the invention above desecribed I claim to
have accomplished the following objects:

First. Improved means are afforded of rapid
and economical heating of water and convert-
1ing the same into steam To this end I avail
myself of and apply in an improved manner
the well-known principles that heat is most
effective whenin motion and foreibly projected
directly against the surfacesto be affected; that
1ts tendeney 1Isalways perpendicularlyup W&I’d
in which direction, therefore, its influence 1@
most efficiently exerted and that a small vol-
ume of water distrributed over a large area is
most rapldly heated and converted into steam.
I have therefore distributed a small quantity
of water in thin spaces over large areas, and,
arranging the same in horizontal planes, orin
planes opposed as far as possible to the direc-
tion ot the current of the heat, have thus ex-
posed the same 1mmediately over the fire, and,
in such a manner that the heat is pmJected
directly against and is compelled to aet most

effectively upon the whole surface of the wa-

ter-sections, as described, passing alternately
from center to circumference and from circum-
ference to center of the alternate seetions.
Second. Constant and rapid circulation is
provided and effected through all parts of the
boiler, rendering it practicable and safe to re-
duce, as 1ndicated, the thickness of the water-
spaces and the volume of water employed..
Third. The employment of the horizontal

sections, combined and connected in the man-

- ner shown, affords facility for increasing the

capaclity of the boiler to the extent of atiliz-
ing all of the heat produced by the simple ad-
dition of such sections. It renders easy, too,

the replacing of par ts 1f breakage should oc-
¢ur.

Fourth. By the division of the fire-pot and |
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the horizontal disks into component parts or 55
segments, and connecting the same in the
manner shown, aside from the advantages al-
ready set forth, greater strength is attained,
provision is made for the expansive power of
neat, and the whole structure is less rigid and 6o
yields, with less danger-of breakage, to thein-
fluence of-heat and cold. It facﬂltates the
putting together of the structure, as explained
above,

Fifth. Facility is afforded for cleaning all
parts without difficulty, thus eontubutmg to
the effectiveness of the fire.

What I claim as my invention, and as be-
ing new, useful, and patentable as parts of a
steam boﬂel is—

1. Ina steam generator, a series of alternat-
ing horizontal circular disks formed of sepa-
rate segmental sections C, and annular disks
formed of separate seg mental sections D, and
with an inclosing wall or casing, whereby the
heat and produets of combustion are caused
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to pass through and around said sections in a

zigzag course and come in contaet with all
parts of the surfaces of said sections, substan-
tially as and for the purpose hereinbefore seb
forth. | -

2. Inasteam-generator,aseries of altemate]y
horizoutal disks formed of separate segmental
sections C,and annular disks formed of separate
seg mental sections D, each set of perpendicular
sections connected by pipes E, and with anin-
closing wall or casing, whereby the heat and
products of combustion are caused to pass
through and around said sections in a zigzag
course and come in contact with all parts of go
the surfaces of said sections, and means pro-
vided for the circulation of the water in said
generator, substantially as and for the pur-
pose hereinbefore set forth. .

3. In a steam-generator, a hollow fire-pot gs
capable of holdmg water and steam formed of
separate segmental sections B, with converg-
ing upper ends, whereby the products of com-
bustmn are caused to converg e to the center
of said fire-pot before passing therefrom, sub- 100
stantially as and for the purpose hereinbefore
set forth.

Dated this 29th day of March, 1886.
DANIEL A. DICKINSON.
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Withesses:
H. 5. WEBSTER,
C. N. WOODWARD.
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