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To all whom 16 may conceri:

Beit known that I, Wrrtarp Irving Twom-
BLY, a citizen of the United States, residing in
Manhattan borough, New York city, in the
county of New York and State of New York,
haveinvented certain new and useful Improve-

ments 1n Multiple-Coil Flash-Boilers, of which

the following 1s a specification.

This 1nvention has reference to means
whereby water may be converted into steam
practically instantaneous with the admission
of the water to said means.

Such invention further comprehends such
“1nstrumentalities as will cause an equal dis-
tribution of water which will be automatically
cut off when steam has been created to a pres-
- sure beyond that of the pressure of the water
and the inflow of the water will be prevented

until the steam shall have been partially ex-

hausted.

It 1s further within the comprehension of
this invention to so assemble or
plurality of the aforesaid means that when
the action or process just referred to takes
place in what I will here call a *“unit” such

action may be repeated in the next succeed-

ing unit and carried on throughout the vari-
ous units, (if a combination of these he used, )
so that the process of forming steam may be
carried on intermittently or step by step trom
one to another of said means, it beinge under-
stood that by such an arrangement the water
will always flow to the unit or units offering
the least amount of resistance to the water
and that, as 1s obvious, this process will au-

tomatically be repeated back and forth—for

instance, from beginning to end—through the
various units of the means.

It 1s also further within the comprehension
of this invention and one of the primary ob-
jects thereof to so construet the units that a
plurality of them may be bunched together
or staggered together and that, 1f desired, ad-
ditional units can be added to increase the size
and capacity of the boiler.

It 1s also further intended to provide a con-
struction whereby the equal distribution of
the water to the various units may be effected
and maintained at will.

Specifically stated, the invention may com-
prehend what is known in the art as a " mul-

tiple-coil flash-boiler” adapted to convert wa-
ter 1into steam and to effect such conversion

arrange a

casing 1s designated by 6

quickly and practically instantaneously with

the introduction of the water.

It will be understood, of course, that any
sultable means for intensely heating the units
may be employed and that the heat will be
preferably constantly maintained, whereupon,
as 1s obvious, the steam may be super heated
prior to its f]l&th‘ll oe,

The art of quu,,ldv creating steam simulta-
neously with the intr oduction of the water into
a flash-botler may be accomplished in any suit-
able manner and by any organization of parts
which will give such results as are sought to
be obmmed by this invention and as hu e1n-
before broadly and generally set forth, and
for the purpose of a better and more intelli-
gent understanding of such an invention there
1s appended hereto a sheet of drawines where-
on an embocdiment of the invention is illus-
trated 1 Figure 1, which shows a plurality
of units assembled into wor king form within
a suitably-arranged casing or furnace, the
view being in sectional elevation. Iig. 2 illus-
trates in plan a unit such as I may prefer to
employ. Fig. 3 illustrates in plan a plurality
of such units so interlaced or assembled as to
give the greatest amount of efficiency. Fig.
4 shows a simple form of gravity-valve upon
which may operate both the water and the
steam. Iie. b shows a simple form of dis-
charge - nozzle. IKig. 6 represents in eleva-
tion a fragment of the unit, and Fig. 7 1s an
encl view of the nest of tubes.

In the various figures similar characters of
reference apply.

As has been heretofore intimated, the draw-
1ngs show an embodiment of the invention,

and the structure herein disclosed need not

necessarily be adhered to 1n the carrying out
of this invention, although 1t may be the pre-
ferred form, and in such form the furnace or
and which may be
provided with the usual fire-door 7, ash-door
8, vent 9, fire-pot 10, and grate 11.

It will be understood, of course, that ac-
cording to the method desir ed for 11(3%1110 the
coils or units the character of the device for
heating will be modified. Within a chamber
12 of the casing 6 issituated a plurality of units
13, whichin t the present mstance occupy a po-
sition parallel or substantially parallel with
the longitudinal axis of the furnace 6. These
units 18 may be embodied into any suitable
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form or configuration whereby to obtain the |

best results, and as the invention depends
largely upon these elements 1t may be neces-
sary to use other forms and constructions
than the one disclosed herein; butit is now be-
lieved that the construction shown in Kig. 2
on the drawings offers the most practical ar-
“erangment whereby to obtain the best results.
The unit 13, as shown, may comprise the
length of tubing or.pipe, as the case may be,
which may be so bent or formed as to pro-
duce in a single unit three lengths 14, 15,
and 16, the lengths 15 and 16 in the present
instance being located one beneath
other and so separated that the length 14 may
pass between the two. These lengths are
nnited by short bends or curved portions 17
and 18, respectively, and such lengths in the
pr esent instance cross each other at a point
pretel ably central between the said two bends
17 and 18, and in the present instance the unit
13 thus Formed is provided with means of con-
nection to the supply and exhaust, such means
for the sake of simplicity being continuations
19 and 20, respectively, of the lengths 15 and
16, respectively. As thus shown and de-
scribed, it will be noted that this unit when
placed with its lengths disposed 1n a horizon-
tal plane will afford a gravity-feed, because
the length 15 will gravitate toward the bend
18, and such gravitation will continue on
through the length 14 to the bend 17 and on
through the length 16, so that as the water 1s
introduced into such unit 1t will not be possi-
ble for the same to be retarded so as to form a
pocket. The retarding of the water can only
be accemplished, as hereinbefore stated, by
the pressure of the steam exceeding that of
the pressure of the water. Thus far a single
unit has been described, and 1t i1s obvious that
provided it is intended to buiild up a row of
these units the same process of formation may
be carried out either with an elongated piece
of stock or else by bending the portions 19
and 20 around the same form as the bends 17
and 18 and then uniting the various units. It
is contemplated for the purposes of increased

rality of these units in vertical rows, but also
to place a plurality of these rows sule by side
and stagger or interlace them together in some
suitable manner—such, for Instance, as 1s
clearly illustrated in Fig. 3. This may be
readily accomplished when 1t 1s borne in mind
that length 14 of the units serves to separate
the lencr‘ths 15 and 16, respectively, so that a
space 21 will be pr oduced between said lengths
15 and 16, and these spaces, as 1s obvious, will
occur, for instance, at 22 and 23, 1'espectively.
The manner of forming the unit will also
create spaces 24 and 25, respectively, some-
what elongated in a direction parallel to the
spaces 22 and 23 hereinbetfore referred to.
When it is desired to interlace or stagger to-

the

efficiency and capacity to not only unite a plu-

gether a plurality of thése units in a manner
such as shown in Fig. 3, the portion 26 of the

r unit 13 will be introduced into a space 22 of

a later allv——locate(_ unit, while the portion 52
will be inserted into a space 23 of an additional
unit located on. the opposite side of the unit
whose portion 26 has been inserted into the
unit mentioned, but not shown. It has been
thought best to so describe the operation of
mtellacmu these unite by reference to Kig. 2
as not to confuse Fig. 3, which shows the units
interlaced as a Iesult of the operation just ex-
plained. In the form shown and for the pur-
pose of causing the proper separation of these
various units suitable sets of separators or
rods 27 and 28 are so disposed in the inter-
meshed mass of units as to keep the various
units 13 a suita,ble distance apart, as seen, for
instance, in Fig. 3, and for the purpose ot belt-
ing or huggmu the plurality of units in place
there may be provided suitable stays 29 and
30, respectively, which separators and stays
may be held in any suitable manner—for 1n-
stance, as by brackets 31, 32, 33, 34, 35, and
36—suitable jam-nuts 38, 39, and 40 being em-
ployed to hold the stays in their places.

Thus far, as described, it will be observed
that a mass of intermingled elements or units
may be provided; that the mass may be in-
creased by adding units thereto; that the
oreater portion of the area of said units may
be subjected to direct action of heat, the only
portions receiving the indirect action being
those at the crossings 41, and that numerous
heating-spaces 42 are provided to lend i1n-
creased efficiency to the structure thus formed.

As seen in Fig. 3, each of the intermingled
units is provided with extensions 19 and 20,
the former serving in the present instance as
connections to a head 43, through which trav-
els the supply of water to be converted into
steam. This headin the presentinstanceis pro-
vided (according to the number of rows of coils)
with a plurality. of valves 44, which in the
present instance may comprise a simple grav-
ity -valve comprehending a seat 45 Wlth a
oravity-valve head 46—such, for instance, as
shown in Fig. 4. The Valve—-head may also
be provided with a cap 440, whereby to gain
access to the interior of the valve.

By arranging in the head the various valves
in the manner just described 1t will be noted
that I obtain an equal distribution of water
throughout all of the varions units.

The opposite set of extensions or connec-
tions 20 may, as shown in Fig. 1, be staggered
into a head 47, which 1in the present 1nstance

‘may be provided with an exhaust-leader 43.

These extensions, as shown, for instance, 1n
Hig. 5, may be pr 0v1ded with a nozzle 49, hav-
ing an orifice 50, whose area 1s SUlt&blV re-

duced with relation to the area 51 of the tub-
ing of the unit 13, it being contemplated in
| the pr esent mstance to reduice the area of the
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orifice 50 about one-half of the area 51 of the
tubing, so as to allow the steam to back up
1n the units. |

The process of quickly forming steam prac-

© tically Instantaneous with the admission of

the water with a structure or apparatus such
as has been delineated takes place substan-
trally as tollows:

The coils are suitably heated, and when the
water 1s admitted to the head 43 the pressure
of sard water 1s suflicient to elevate the first
valve-head 46, whereupon the water will flow
into the coll connected with that valve. 1t will
be remembered from the prior deseription
that the piping of the units 13 constantly
oravitate, so as to permit the water to readily
flow through the entire unit, and almost in-
stantaneously with the admission of the wa-
ter the steam is formed. Assoon asthe pres-
sure of the steam exceeds that of the pressure
of the water the valve 46 will be closed, where-
upon the water will continue to flow into the
unit which offers the least amount of resistance
and the How will continue intothis unit until the
pressure of the steam exceeds that of the pres-
sture of the water. This processwill be contin-

ued on through the various units of the boiler:

and during the interval the steam created in
some of the units will have been sufliciently
partially exhausted, whereby the pressure in
that particular unit W1ll be less than the pres-
sure of the water, when the latter will again flow
in and the operation be repeated, and this op-
eration may continue intermittently through
the various elements of the boiler as long as
the sameisdesired. During the operation also
the water will be equally distributed through-
out the system.

1t will now be observed that this invention
comprehends the construction of a novel unit
adapted to recelve and convert water into
steam and that such unit 1s so constructed as
to be reacdily intermingled or intermeshed with
other units of like character, so as to make up

a nest of such units and that such nest may -

be suitably heated for the purpose of produc-
1ng a volume of steam and to cause such pro-
duction to take place simultaneously, or prac-
tically simultaneously, with the introduction
of the water into such nest.

It will be further obhserved that this proe-
ess of forming steam by a strocture such as
desceribed may be preferably carried on in-
termittently, or step by step, thus further in-
creasing the efficiency of the device. Inas-
much as 1t 1s believed and 1t appears obvious
that by causing an intermittent introduction
and equal distribution of the water and an in-
termittent formation of the steam the com-
bined results of such a devwe will be more
readily obtained.

It will be observed that the unit compre-
hended in this invention, and .which may be

Tormed.

preferably as shown, if desired, will convey
the water from its source of supply in a di-
rection transverse to the inflow and thereafter
1n a direction parallel to the inflow and that
during certain periods of the travel of the wa-
ter such travel will be somewhat retarded by
the short turnsorbends 17 and 18, respectively,
so as to give the water a chance to be more
readily and efliciently converted into steam.

It will be noted that inasmuch as the noz-
zles which are secured to the steam-discharge
ends of the units are of smaller capacity than
the capacity. of the units the discharge of the

steam will not be so rapid as the inflow of

the water, and therefore the steam will not
be fully exhausted immediately upon its for-
mation, but rather that the steam will erad-
ually exhaunst as compared with the inflow of
the water and that more water may be Intro-
duced into the hoiler after such steam has
been partially exhausted.

As has been-heretofore remarked, i1t 18 not.
necessary in the interests of efficiency and
within the comprehension of this invention to
confine such 1nvention to the precise arrange-
ment of parts hereinbefore set forth and
shown, as such parts may be organized in any
snitable manner whereby to obtain the Ib&Ule
contmlplated by -this invention.

1t 1s also to be noted that by a constant ap-
plication of the heat to the units or coils the
steam created therein will be superheated, and
therefore rendered more eflicient, before its
use. | |

It will be noted as an important feature of
this invention that I provide a unit in which
steam may be formed, and which unit 1s so
constructed that 1t may be assembled with
other units to make a compound nest through
which the water may flow, and, further, that
the distribution of the water may be carried
on equally through the various units from a
single head and that, if desired, the nest of
units may be increased to any size, so as to
increase the capacity of the boiler by simply
stagoering additional units to the nest already
It 1s believed that I am the first to
make it possible to increase the size and ca-
pacity of aflash-boiler in this manner and also
to cause equal distribution of the flow to the
various units.

Having thus descr 1bed my 1nvention, 1
claim—

1. A fiash-boiler comprehending a plurality
of units, each of which comprisesa pair of par-
allel tubes united by a transverse tube, said
units being intermeshed by having certain
portions of one unit inserted between spaces
formed by the parallel tubes of another unit.

9. A flash-boiler comprehending a plurality
of units, each of which comprises a pair of par-
allel tubes united by a transverse tube, said
units being intermeshed by having certain




portions of one unit inserted between spaces
formed by the parallel tubes of another unit,

and connections proceeding from eacn unit.

3. A flash-boiler comprehending a plurality
of units, each of which comprises a pair of par-
allel tubes united by a transverse tube, said
units being intermeshed by having certain
portions of one unit inserted between spaces
formed by the parallel tubes of another unit,
connections proceeding from each unit, and
means for equidistantly disposing the units
relatively to each other.

4. A flash-boiler comprehending a plurality
of units, each of which comprises a pair of
parallel tubes united by a transverse tube,
said units being intermeshed by having cer-
tain portions of one unit inserted between
spaces formed by the parallel tubes of another
unit, connections proceeding from each unit,
means for equidistantly disposing the units
relatively to each other, and means to hug the
units together.

5. In a flash-boiler the combination with a
source of supply and an exhaust, of an inter-
mediate system of steam-forming units, said
system comprising a plurality of intermeshed
units, and a gravity-valve for each unit.

- 6. In a flash-boiler the combination with a
water-feed and an exhaust, of an intermediate
system of units, said units being intermeshed,
means for equidistantly separating said inter-
meshed units, means for hugging said units
in position, means for automatically deliver-
ing and cutting off the flow of water to said

|
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units, and discharge-nozzles for each unit
whose area is considerably less than the area
of the units. | -

7. In a flash-boiler the combination with a
feed provided with a- plurality of gravity-
valves, of removable heads for each valve, an
exhaust, an intermediate system of inter-
meshed steam-forming units each connected
with a valve in said feed, and means for equi-
distantly separating the intermeshed units.

8. In a flash-boiler the combination with a
feed provided with a plurality of gravity-
valves, of removable heads for each valve, an
exhaust, an intermediate system of 1nter-
meshed steam-forming units each connected
with a valve in said feed, means for equi-
distantly separating the intermeshed units,
and means for holding said units together and
1n place. -

9. In a flash-boiler the combination with a
water-feed and an exhaust, of anintermediate
system of units, said units being intermeshed,
means for equidistantly separating said inter-
meshed units, means for hugging said units
in position, means for causing an equal dis-
tribution of the flow of water to sald units,
and discharge-nozzles for each unit whose area
is considerably less than thearea of the units.

Signed at Nos. 9 to 15 Murray street, New
York, N. Y., this 24th day of December, 1904.

WILLARD IRVING TWOMBLY.

Witnesses:

Frep. W. BarNacCLO,
JouN . SEIFERT.
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