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To all whom 1t may concern:

Be it known that I, Joax MERRITT CLARK,
o citizen of the United States, residing at
Whitestone, Long Island, in the county of
Queens and State of New York, have 1n-
vented new and useful Improvements in
Steam-Generators, of which the following 1s a
specification.

The invention relates to an improvément
particularly to a
construction adapted for the safe ceneration
of the maximum steam pressure and in which
are so arranged as to be conven-
jently and independently sep arable when
desired for removal. | |

The main object of the present invention
is the production of a generator or boiler
comprising a water coil and steam coil con-

nected for circulation, and an intermediate
series of coils arranged in connected pairs

and in open communication with the water

and steam coil, the respective coils of each
pair being disposed in the same relative re-
lation to the water and steam coils and to be
readily and independently connected to or
disconnected from said coils for removal.

The preferred embodiment of the details
of structure of the present invention will be
described in the following specification, ref-
erence being had to the accompanying draw-
ings, in which:— '

Figure 1 is a view in side elevation of &
cenerator constructed In accordance with
my invention, the casing therefor being
shown 1n section,
section through the same, Fig. 3 1s a section
on Jine 3—3 of Fig. 2, Fig. 4 is an elevation of
a slightly modified form of generator.

Referring particularly to the drawings,
wherein similar reference numerals indicate
like parts throughout the several views, my
improvement is directed primarily to a series
of independent generators comprising main
and auxiliary generators, each of sald gen-
erators comprising spaced coils one of which
forms a water coil and the other a steam coll,
the main generator coils being 1n respective
communication with the water supply and
steam service pipes, the respective coils of
each auxiliary generator being In communl-
cation with the similar coils of the main gen-
erator. _ |

Tn detail structure the main generator A

Fig. 2 is a vertical central

| comprises a coil 1, forming a water leg or

water coil, in communication with the water
supply pipe 2, and a steam coll 3, the termai-
nals of the respective coils 1 and 3 being in
communication through pipes 4 and 5,
whereby a complete circulation is maintained
between the coils 1 and 3. By preference
the coil 1 comprises & single convolution,
while the coil 3 comprises a series of convolu-
tions, preferably arranged in superimposed
order and approximately of the same diame-
ter. The pipes 4 and 5 are of such length
as to space the coils 2 and 3 a suflicient dis-
tance apart to include between them the de-
sired number of auxiliary generators, it being
understood that said auxiliary generators, s
far as the purposes of the present invention
are concerned may be in any number, limited
only by the purpose for which the boiler 1s
designed.

The auxiliary generators B are of identical
construction, each comprising a lower or
water coil 4’ and an upper or steam coil 5.
One terminal of each of the coils 4" and 5’ 1s
extended to form a pipe connection 6, which
Fipes are terminally joined by a right and
oft coupling 7, whereby to provide commu-
nication between the respective coils 4" and
5. The remaining terminal of each coil 1s
projected beyond the coil in the form of a
pipe section 8, said sections being respec-
tively connected through the medium of

unions 9 to nipples 10 leading to the coils 1

and 3 of the main generator. Each auxihary
generator thereby includes a water coil and a
steam coil arranged in open communication
with each other and also in open communi-
cation with the water and steam coils of the
main generator. The coil proper of each of
the auxiliary generators is of peculiar form,
as more particularly illustrated m Fig. 3.

From this figure it will be seen that each coil
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of the auxiliary generator is formed by pro-

jecting the pipe of said coil in a seriés of ap-
proximately concentric convolutions ar-
ranged in the same plane, so that one termi-
nal of the coil alines with the outermost con-
volution, while the other forms practically
the center of the coil.
in this connection that I do not desire to
limit myself specifically to this particular
method of forming the coils, the main essen-

tial for the purposes of the present invention

Tt is to be understood
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being that said coil must be arranged in a
horizontal plane, _
the thickness of the coil pipe only.

Another material feature of the present
invention is the relative disposition of the
respective auxiliary generators, so as to
maintain as nearly as possible an equal tem-
perature m each generator. For this pur-
pose the respective water and steam coils of
each auxiliary generator are disposed the
same distance from the respective coils of the
main generator, that is to say the water coil
4’ of one auxiliary generator will be disposed
immediately adjacent and above the water
coll 1 of the main generator, while the steam
coil 5’ of the same auxiliary generator will be
disposed immediately below and adjacent
the steam coil of the main generator. The
second auxiliary generator of the series will
have its water coil arranged 1mmediately
above the water coil of the first generator,
while its steam coil will be arranged immedi-
ately below the steam coil of the first
ator.
ment the temperature is more nearly equal-
1zed, as that auxiliary generator having its
water coll nearest the water inlet, and hence
of comparatively the lowest temperature
will have its steam coil disposed in the plane
of maximum heat, the intervening auxiliary
generators having their water coils further
removed irom the inlet and their steam coils

equally removed from the point of maximum

heat. The average of temperature of the
respective coils of the auxiliary generators is
thus maintained throughout the series.

The pipe connections 6 and 8 from the
respective auxiliary generators are arranged
beyond the planes of the coils of said gener-
ators, so that by proper operation of the
unions 9 and couplings 7 any auxiliary gen-
erator may be entirely removed from the
boiler structure without in any way inter-
fering with the remaining generator.

The respective generators are preferably
arranged in a casing 11, designed to confine
the heating medium, and a steam service
pipe 12 1s arranged to convey the steam from
the steam coil of the main cenerator to the
polint of use. - '

In Fig. 4 T have illustrated a shghtly modi-
fied form of boiler structure in which a series
of main and auxiliary generators are coupled.
In this instance the main generators com-
prise independent water coils 13 and 14 con-
nected through a coupling 15 particularly
constructed to provide for the connection of
the water service pipe thereto, said coils 13
and 14 projecting in opposite directions
trom the coupling. The main generator in-
cludes steam coils 16 and 17 disposed re-

-spectively above the coils 13 and 14, one ter- |

minal of each of the coils 16 and 17 being
connected through a coupling

gener-
By this construction and arrange-

881,057

I ranged to provide for the connection of the
S0 as to present practically

steam service pipe. The remaining ter-

minals of the coils 16 and 17 are In commu-

nication with the terminals of the cojls 13

- and 14 through pipe sections 19 and 20, each
of said sections preferably comprising two
pipe lengths connected by a coupling 21, to

provide for-convenient separation of the
coils. ' '
As thus constructed and arranged the
maln generator comprises a plurality of wa-
ter coils In communication with each other,
and a plurality of steam coils in communica-

tion with each other and with the water .

coils, the medium of communication provid-
ing for a complete circulation throughout the
colls. Two sets of auxiliary generators 22
and 23, each practically identical in construc-
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tion and arrangement with the auxiliary gen-

erators of the preferred form, are arranged
between the water coils and steam coils of
the main generator, each set of the auxiliary
generators being disposed between and in
communication with one water coil and one
steam coil of the main generator.

“T'he modified form provides in effect a se-
ries of generators each duplicating the uni-

tary form shown in Figs. 1 to 3 inclusive, the

main generators being connected in multiple,
and the auxiliary generators being without
connection other than through their ‘own

main generator. In thisconnection itis to be

understood that, while showing the coupling
of but two series of generators, any number

may be so connected to meet the require- .

ment of any particular service.

In the use of the improved boiler the wa-
ter level is to be maintained with due regard
to the auxiliary generators, that is so that
each water coil of said generators will Carry
a supply of water, the invention contemplaf-

ing the use of such auxihiary devices as may

be necessary for gaging purposes, such as
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steam pressure gages and water level gages,

and similar accessories, these parts not being
illustrated as their connection in the system
1s obvious and their use well understood.

In a generator constructed in accordance
with my invention, it will be found that a
reserved capacity is provided for the steam
owling to the large steam space, that a low wa-
ter level may be maintained owing to the

comparatively large water capacity, that an

excessive steam pressure can be safely car-
ried as the pipe construction practically pre-
vents rupture under such pressure, and that
by displacing the casing 11 any one or more
of the coils may be conveniently and expe-
ditiously removed for repair or renewal by

the simple manipulation of the couplings and

unions.

While preferring the detailed construction
and arrangement of parts described it is to be

18, also ar- | understood that various changes and modi-
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fications may be resorted to without ma-
terially affecting the function or advantages
of the present construction, and 1t is to be

understood, therefore, that 1 consider as,

within the spirit of the present invention all
changes and modifications as may fall within
the scope of the appended claims.

Having thus described the invention what
1s claimed as new, 1s:—

1. A boiler comprising a main generator
including spaced coils arranged 1n circulatory
communication, and an auxiliary generator
including spaced coils In communication
with each other and in communication with
the respective coils of the main generator,
the respective communication between the
coils comprising pipe sections and coupling
members connecting said sections, whereby

the auxiliary generator may be disconnected |

| from the main generator and the respective

coils of said generator disconnected from
each other.

2. A boiler comprising a main generator
including a water coil and a steam coil 1 cir-
culatory communication, and an auxiliary
oenerator comprising a steam coil and a wa-
ter coil in communication with each other and
respectively in communication with the
steam coil and water coil of the main gener-
ator, each coil of the auxiliary generator com-
prising a series of concentric pipe convolu-
tions disposed in the same plane.

In testimony whereof, 1 affix my signature

in presence of two witnesses.
JOHN MERRITT CLARK.
Witnesses
Crintox T. Rog,
' JOSEPH MALONE.
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