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UNITED STATES

PAaTENT OFFICE.

JOHN W. VAN DYKE, OF BROOKLYN, NEW YORK.

STEAM-GENERATOR.

SPECIFICATION forming part of Letters Patent No, 474,508, dated May 10, 1892.
Application filed August 11, 1882, Serial No, 69,089, (No model.)

To all whom it may concern:

Be it known that I, JOEN W. VAN DYKE, of
Brooklyn, in the county of Kings and State
of New York, have invented certain Improve-
ments in Steam-Generators, of which the fol-
lowing is a specification.

_Thisinvention comprises certain novel com-
binations of parts whereby is provided a sec-
tional steam-generator in which provision is
made not only for the efficient production of

steam, but for tlie equalization of the water

throughout the tubes, for the facile removal of
sediment, for the effective heating of the wa-
ter preparatory to its transmission to the
steam-drum or separating-chamber, for the
ready separation of the steam from the water,
and for the rapid and determinate circulation
of the water.

My said invention also secures the further
advantages of an effective application of the
flame and hot gaseous products of combustion
to the water-tubes; also, of a strong and se-
cure support to the front of the boiler, com-
bined with comparative immunity from
“burning out,” so termed, by the directaction
of the flame from the fire-box upon the adja-
cent portions of the apparatus.

Figure 1isafrontview and partial sectional
view of a steam-generator constructed accord-
ing to my said invention. ¥ig. 2 isa vertical
longitudinal sectional view thereof. Fig. 3is
a rear view thereof with certain portions re-
moved, the bétter to show the internal parts.
Fig. 4is asimilar detached sectional view rep-
resenting one part of the apparatus, and Fig.
5 is a detail view showing a feature not illus-
trated in the preceding figures.

Each end of the boiler is composed of ob-
long hollow castings A. Fach of these cast-
ings is divided by vertical partitions o into
compartments corresponding in number to
the number of vertical series of water-tubes
included in the apparatus. Each of these par-
titions o reaches nearly but not quite to the
bottom of the interior of the castings or cham-
ber, thereby leaving an opening b below said
partition. Each casting therefore is subdi-
vided into a number of internal compart-
ments, and all the said compartments of each
casting are connected at bottom by means of
the openings or passages b. Formed in the
outside of each casting A, opposite the upper

part of each of the internal compartments
aforesaid, is an opening or hand-hole ¢, and
formed at the opposite or inner side of each
of said compartments are two openings, one
above the other, and designed to receive the

ends of the water-tubes B. The openings or

hand-holes ¢ afford access to the ends of the
water-tubes BB when the said ends are thrust
into place, and thereby enable the said ends
to be securely fastened in position and at-
tached to the casting in direct communication
with the compartments. When the boiler is
in use and operation, each of these openings
or hand-holes is covered by a suitable plate,
as, for example, at d in Fig. 2.

It will be observed that the openings in
which are inserted the ends of the tubes B
are at the upper part of the compartments of
the castings A, thereby leaving the lower
part ¢/ of each compartment extended down-
ward considerably below the level of the ad-
jacent end of the lowermost tube B connected
with said casting. The tubes B are arranged
in zigzag fashion, as represented in Fig. 2,
two adjacent ends of two adjacent tubes be-
ing attached to one casting A and alternating,
so that water passing upward—as, for exam-
ple, from the lowermost of the tubes B—will
pass into the adjacent compartments of the
casting, thence upward to the adjacent end of
the tube next above, thence backward through
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said tube to the next casting at the rearmost

end of the apparatus, thence upward through
the adjacent compartment thereof to the tube
B next above, and so on from one tube to an-
other in the vertical series until it reaches the
uppermost of the said tubes, and thence into
the separating-chamber or steam-drum, as
hereinafter explained.

Inasmuchas the compartments of each cast-
ing A communicate with each other by means
of the openings or passages b, it follows that
as concerns the tubes of any-given level the
water therein will be at the same level as that
in all. Furthermore, inasmuch as the por-
tions o’ of the aforesaid compartments ex-
tend downward below the level of the lowest
of the tubes B connecting therewith, it fol-
lows that water-spaces are formed at the front
and back of the boiler, which by the impact
of the flame and hot gaseous products of eom-
bustion and by the heat otherwise communi-
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cated from the fire-box or furnace cause the
water in said spaces to be heated by heat
which would be lost if the ends of the pipes
were connected by simple bends instead of
by the compartments in the ends of the cast-
ing, as hereinbefore explained.

Provided horizontally between the tubes
toward the lower part of the generator is a
substantially horizontal partition C of fire-
brick or suitable material, behind which is
an opening A*  In like manner, provided
horizontally between the tubes B toward the
upper part of the apparatus, is another simi-
Iar partition D of like material, which hasin
front of it an opening B*. The apparatus is
in practice surrounded by the usual brick
shell or casing, which being well known in
connection with tubular boilers need not here
be specifically deseribed. As the flame and
hot gaseous products of combustion pass from
the fire-box B to a suitable uptake at F, they
are caused to traverse inazigzag direction by
means of the horizontal partitions ¢ and D
aforesaid, and are thereby kept in contact
with the tubes B along substantially the en-
tire length of said tubes and for a period suf-
ficient to enable them to give up the greatest
available portion of their heat to the said
tabes for the generation of stean.

G is what I term the “steam-drum” or
“separating-chamber,” which may be of cy-
lindrieal form and which is placed centrally
above that portion of the boiler composed of
the tubes B and which hasat its rearmost end
a transverse supplemental drun ‘G, which
forms a portion of the separating-chamber
aforesaid. Theuppermost of the tubes B have
their outermost or forward ends terminat-
ing in the casting I, which, while externally
resembling the castings A, is devoid of parti-

tions, although provided with openings or

hand-holes a’’, which correspond to the open-
ing or hand-holes ¢ in the castings A. This
casting, moreover, extends beyond the sides
of the tubular portions of the boiler, forming
shoulders I’, which rest upon the adjacent
brick-work walls of the shell of the boiler,
and thereby assist tosupport the steam drum
or chamber G. The interior of the casting H
communicates by a suitable opening J with
the forward end of the drum or separating-
chamber G, the opening of the said opening
J into the interior of the said drum or sepa-
rating-chamber being above the normal wa-
ter-line within the said drum or chamber.
Each end of the supplemental drum G’ at
the rear of the boiler has its interior con-
necting with the upper end of a vertical pipe

I, the lower end of which communicates with
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the interior of the ends of a hollow bottom
casting M, which. corresponds to the casting
H at the upper- part of the front end of the
boiler and which receives the lower or rear-
most end of the lowermost tube B in the same
manner that the casting H receives the upper
forward end of the uppermost of said tubes,
This casting M communiecates by suitable pas-
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sages or openings with a mud-drum L, placed
below the same. Thecasting M and the mud-
drum L may, however, be formed in one cast-
ing, the interior of the one communicating
with the interior of the other. The lower-
most of the castings A has its ends—that is
to say, the sides of the boiler—extended in
the same manner as the corresponding parts
of the casting I’ and embedded in the brick-
work sides of the shell of the boiler in such
manner as not only to assist in sustaining the
weight of the front end of the boiler, but also
to provide water-chambers b’’ at those por-
tions where the impact of the flame from the
fire-box is most severe.

In the operation of the boiler the water
bassed into the mud-drum L orintoany other
suitable portion of the boiler, as may be pre-
ferred, circulates from the lowest of the tubes
to the uppermost, and is thence injected into
the drum or separating-chamber G above the
normal water-line of the latter, and, plunging
downward from the opening of the pipe J to
the said water-level, affords a ready escape
for the'steam from the mass of water,thereby
insuring dry steam in the upper part of the
dram or separating-chamber G and its sup-
plemental dram G’, the water freed of steam
then descending to the vertical pipes K into
the casting M, thence into the lowermost of
the tubes B, and then upward again in a
contlinuous and substantially uniform cireu-
lation, the horizontal level of “the water-in
the tubes B being maintained by the sub-
stantial communieation between the tubes es-
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tablished by the openings b beneath each of -

the partitions @ in each of the castings, the
heat meanwhile communicated from the fire
in the fire-box and from the hot produets of
combustion circulating, as hereinbefore ex-
plained, being applied to the heating of the
tubes with substantial regularity throughout,
and avoiding any spaces where the gasescan
remain stationary, and thereby, so to speak,
become dead for all heating purposes. The
brick easing or shell of the boiler is so ex-
tended to the sides of the drum or separat-
ing-chamber G as to provide a-flue N under-
neath and along the sides of the drum G and
underneath the supplemental drnm G/ there-
by affording additional heat tothe watercon-
tained in the said drum and supplemental
drum.

In order that the boiler may be ‘properly
blown off at the front and back, respectively,
the hollow castings of each are connected. to-
gether in the manner indicated in Fig. 5—
that is to say,the interior of the topmost cast-
ing has its bottom connected with the hottom
of the casting next below by a pipe «, while
the said casting next below is.connected with
the one beneath it by a similar pipew. In
practice these pipes w should alternate at op-
posite ends of the castings. It will be ob-
served that the castings of the front are all
connected together and that by means of the
pipes w and the openings b a communication
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exists virtually throughout the interiorof the
whole of the front of the boiler, and in like
manner throughout the whole of the interior
of the rear of the boiler, so that when the
boiler is blown off at the front and rear, re-
spectively, the entire interior of the Doiler
may be blown out, whereas if each casting of
the front was not made to communicate with
all the others, as just described, the said front
could not be blown out complete, the same
remark applying to the rear of the boiler.

1t is to be observed that the parts whichI
have herein designated as “ castings,” al-
though intended to be ordinarily made of cast-
iron, may, if preferred, be made of wrought
sheet metal, although this will incur greater
expense and more difficulty in manufacture.
Further, when desired, any cast metal may
be substituted in place of the cast-iron.

One or more of the eastings whieh: consti-
tute, as hereinbefore explained, thefront and
rear ends of the boiler is provided with pas-
sages u’, the sides, bottom, and top of said
openings being of course closed, and said
openings being also provided with any suit-
able kind of cover or plate, the attachment of
said cover or plate being merely a matter of
mechanical judgment and requiring no spe-
cific description. These openings «’ afford
access to thetubes and also to the horizontal

‘partitions D and C in order that the tubes,

partitions, &c., may, when desired, be readily
cleaned. :
I do not claim a hollow wall or end séction

‘composed of separately-formed rectangular

chambers bolted together, as shown in the
patent of Smith and Stevens, dated August 3,
1869, No. 93,240. Neither do I claim such
chambers formed with openings in their sides
ata material distance from the bottoms there-
of and arranged to form passages by the plac-
ing in juxtaposition and bolting together of
such separate chambers, as shown in said pat-
enfs.

I do not claim the construction of steam-
generator represented and shown in the Let-
ters Patent No. 93,240, dated August 3, 1869,

Neither do I claim the construction of steam-

generator represented and shown in Letters
Patent of Great Britain and Ireland, No. 1,837,

of 1863, inasmuch as the same, both as to
character and operation, differ in essential
respects from the various combinations of
parts embraced in my said invention.

It is to be understood that for the purposes
of this present application I do not claim the
several combinations of parts set forth in the
claims of my separate application, filed March
12, A. D. 1883, serially numbered 87,965, in-
asmuch as the same are claimed in and de-
signed to be secured by Letters Patent to be

issued in pursuance of said separate applica-

tion; but—

What I herein claim as my invention is—

1. The combination, with the. boiler-tubes
B, of transversely-continuous castings hav-
ing the following features, viz: internal par-
titions dividing each casting into a series of
chambers, a series of openings or sockets co-
incident with the said chambers for receiv-
ing the ends of the boiler-tubes, and a series
of openings or hand-holes provided at the op-
posite sides of the chambers and substantially
coincident with the sockets aforesaid, all sub-
stantially as and for the purpose herein set
forth.

2. The eombination, with the boiler-tubes
B,of superposed transversely-continuous cast-
ings A, constructed with internal partitions
', which provide a series of chambers within
each of the said castings, whereby communi-
cation is established between the pipes to in-
sure cireulation of water from one to another
of said pipes, all substantially as and for the
purpose herein set forth.

3. The combination, when arranged in sub-
stantially the relation herein described, with
the boiler-tubes B, of the castings constructed
with the partitionsa,dividing each of said cast-
ings into a series of connected chambers, the
casting,devoid of partitions, the steam-drum
or separating-chamber G, and the opening J,
extended from the casting H and communi-
cating with the interior of the dram G, above
the normal water-level thereof, substantially
as and for the purpose herein set forth.

JOON W. VAN DYXKE.

Witnesses:

JAMES HARRIS BALSTON,
JoHN J. ROBERTS.

55

6o

65

70

75

8o

85

90

95




