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SPECITICATION forming part of Letters Patent No. 7 19,439, dated February 3, 1903.
Application filed April 97,1900, Nerial No. 14,611, (No model.) |

To all whont it may concerw: |

Be it knownthatl, NELSON CURTIS, of 130s-
ton, in the county of Suffolkand Stateof Mas-
sachusetts, have invented cerfain new and

nsefulImprovementsin Boilers, of which the |

following is a specification. |
This invention relates to improvements in

boilers in which power is generated from the

combustion of inflammable material; and 1t
hasforitsobjecttoprovide means whereby the

entire products of the combustion will be con-

verted into power within the boiler, thus ob-
viating the usual wasting of such produects;
and it has also forits object to provide means
whereby water or other fluid may be quickly
converted into vapor or gas by the heat gen-
erated by the combustion of the inflammable
material, and thereby increase the efficlency
of the boiler. | .

The invention consists of a casing contain-
ing the generating-chamber, a supply of in-
flammable material carried into said casing
and chamber, being provided with suitable
burners located within the generating-cham-
ber and at which it is burned, the inflamma-
ble material supplied either being a combi-
nation of gases or other material which will
unite chemically when ignited at the burners
or being of such a nature that it will combine
chemically with the contents of the generat-
ing-chamber when ignited at the burners.

It consists also in the combination, with
the above generating-chamber, its contained
burners, and supply of infl
rial, of a series of either or both partitions
and tubes through which the products of the
combustion of the inflammable material are
conveyed from the burners and also in a
fluid-supply entering the generating-cham-
ber and brought into contact with the heat-
ing partitions and tubes in small quantities,
whereby it is quickly converted into vapor
or gas by the heat in the heating partitions
and tubes; and it consists, further,1n means
whereby there will be a constant circulation
of the fluid from the upper to the bottom part
of the boiler and then from the botiom 1o
the upper part of the boiler; also, in minor
details of construction, arrangement, and
combination of parts, fully described herein-
aftor and claimed.

ammable mate- |
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Cstruction.

The invention is carried out substantially
as illustrated on theaccompanying drawings,

forming an essential part of this specilica-

tion, and whereon—

Figure 1 represents a plan view of my im-
proved boiler, showing a portion of the cas-

ing broken away to discloseinternal construe-
tion. Fig. 2 represents a side elevation of
my improved boiler, also showing portions as
being broken away to disclose internal con-
Fig. 3 represents a detail longi-
tadinal section of the valves used to control
the supply of fluid to the boiler. IFig. 4 rep-
resents # detail longitudinal section of a por-
tion of the device used to cause the contin-
ned circulation of, the fluid in the boller.

- Fig. 5 represents diagrammatically a section

of a modified form of the interior-of the
boiler. ' ' T

Like characters of reference refer to like
parts wherever they occur on the different
parts of the drawings. o

The casing as shown is made with the cy-
lindrical central portion 1 and the respective
upper and lower dome-shaped portions 2 and
3: but it may be made in any other desired
and convenient shape. The entire interior
of the casing forms the power-generating
chamber 4. A pipe 5 leads from a supply of
inflammable material and enters the gener-
ating-chamber through the dome-shaped por-

| tion 3 of the casipg, where it issupplied with

a burner 6,-having any desired number of tips
7. and at which tips the inflammable material
is burned, it being ignited, preferably, by
means of an electric spark from a source of
electricity 8, conveyed to the burner-tip by
the electric cirenit consisting of the conduec-
tors 9 and 10 and a part of the pipe 5, or it
may be ignited by any other suitable means.
The inflammable material supplied through
the pipe 5 may be of such anature that it will
combine with the contents of the generating-
chamber when ignited, or it may be a proper
combination of materials which will them-
selves combine with each other when ignited
and produce heat. | | |

A supply-pipe 11 leads from a supply of
fluid and enters the upper part of the gener-
ating-chambers through the dome-shaped por-

' tion 2, which pipeis supplied with the neces-
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sary valves and fitting, as hereinafter de-
scribed. The fluid supplied to the boiler
through the pipe 11 may be water or any other
desired fluid; but I shall explain it in this
specification as being connected to a supply
of water. -
- Upon brackets 12 or other means of support
within the generating-chamber is placed the
perforated partition 13, which is preferably
upwardly dished, as shown, and which is of
such a size as to nearly extend to the walls of
the generating-chamber.” Within the perfo-
rations in this partition are attached the lower
ends of the heating-tubes 14 14 in such a man-
ner that the tubes project upward in the gen-
erating-chamber, and by having the partition
dished,asshown,and the tubes tightly secured
therein the dished partition may be kept filled
with water, any surplus overflowing into the
lower part of the generating-chamber. The
upper ends of the tubes 14 project loosely
through perforations in a second partition 15,
which is also preferably dished, as sh own,and
which is supported on suitable brackets 16 on

the casing or otherwise. This partition, like

the partition 13,nearly fills the cross-sectional

area of the generating-chamber, fora purpose
to be understood by a further desecription of
the device. The fluid from the pipe 11 is de-
livered into the dished partition 15, and it
flows through the perforations in said parti-
tion around the tubes 14, which pass loosely
through said perforation,and follows the tube
downward to the dished partition 13, from
which latter partition it overflows into the
lower part of the casing. Any surplus water
in the upper partition also overflows to the
lower partition or to the lower part of the
boiler. -

The tubes 14 are so arranged that they con-
vey the greater part of the products of com-
bustion of the inflammable material from the
burner to the upper part of the generating-
chamber, while the remainder of said prod-
ucts ascend through the space between the
partitions 13 and 15 and the walls of the cas-
ing. |

As the dished portion of the partitions is
shallow and the volume of the water which
passes from the upper partition downward
around the tubes is thin, it will be under-
stood that the effect of the heat generated by
burning of the inflammable material is to
quickly convert the greater part of the water
thus exposed to steam. Any water which is
not converted to steam fills the dished par-
tition 13 and then overflows into the bottom
of the boiler, where substantially a uniform
amount of water is maintained by means of
a float 17, attached to one end of a float-rod
13, which is fulerumed at 19 to the casing and
is connected at its opposite end to the valve-
stem 20 of the valve 21, which it controls by
the movements of said float and which is in-
troduced within the supply-pipe 11 and opens
or closes said supply-pipe.

719,439

arranged that it opens the valve 21 when the
water in the lower part of the boiler falls be-
low a certain level and closes said valve when
that level is reached. - |

The top of the boiler is provided with an
outlet or discharge pipe 22, by which the
power generated in the boiler is conveyed to
an engine or other motor or to any other place
where such power is to be used or is needed,

70
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and this discharge-pipe is provided with a

power through said pipe. The boiler is also

‘suitable valve 23 {0 control the flow of motive

supplied with a suitable safety or relief valve

24 of any desired construction.
- The fluid-supply pipe 11 is provided with
a valve 25, whereby the flow of fluid through

said pipe may be controlled by hand, if so de-

sired. Said pipe is also provided with a
check-valve 26 of any suitable construction
to prevent a flow in said pipe in a direction
away from the boiler. | |

Interposed within the fluid-supply pipe 11is
a T-fitting 27, which is also econnected to and

in open communication with the bottom of.

the boiler by means of the pipe 28. The dis-
charge-pipe 22 is connected to and in open
communication with the supply-pipe 11 on
the supply side of the fitting 27 by means of
the pipe 29, which is controlled by a valve
30.  Within the fitting 27 is placed a nozzle
51, substantially as shown in Fig. 4, and
which is so arranged that the flow of fluid

80

Qo

95

through the pipe 11 will pass through said

nozzie, and by its influence the water in the

pipe 28 into the pipe 11 and delivered from
the pipe 11 into the top of the boiler. It will
thus be seen that the flow of water through
the pipe 11 from the water-supply will act to
cause a circulation of the water from the bot-
tom of the boiler to the top of the boiler
through the pipes 28 and 11; but as there is

not a continual flow of water through the

pipe 11 I introduce a supply of motive fluid
from the discharge-pipe 22, through the
pipe 29 and into the pipe 11, so that this
motive fluid will pass through the nozzle in
place of the water from the water-supply and
act upon the waterin the bottom of the boiler

water-supply acts. This supply of motive
fluid through the pipe 29 may be controlled
by the valve 30.
temperature within the boiler, I provide the
same with a suitableregulating deviceacting

In order to regulate the

I20

‘bottom of the boiler is drawn through the

105

I10

I1§
In the same manner as the water from the |
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upon the supply of inflammable material in

order to increase or diminish it, as necessary.
This regulating device is perferably con-
structed substantially as follows and shown
on the drawings: A valve 32 is placed within
the supply-pipe 5 and has its operating-han-
dle 33 connected to the outer end of a lever
54 by means of a connecting-rod 35, which
connecting-rod is made adjustable in length

by means of a right and left threaded turn-
The float is so 2 buckle 36 for a purpose to be understood by

125 .
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a, further description of the device.
ver 34 is fulerumed at 37 to the exterior of
the boiler. *

Within the boiler and preferably at the bot-
tom of the same is placed a standard 38, the
upper end of which forms the fulerum for a
short lever 39. Two rods 40 and 41 extend
from this short lever up through perforations
in the partitions 13 and 15 to the top of the
hoiler, the upper end of the rod 40 being piv-
ntally attached to the inside of the top of the
boiler, while the rod 41 passes through a
stuffing-box 42 in the casing of the boiler and
is pivotally attached to the lever 34. The
rods 40 and 41 are made irom metal which
expands to a great degree when heated, as
does also the support 38. It will thus be
seen that as the heat within the boiler in-

creases the support 3% and rods 40 and 41

will be increased in length by the expansion
of the metal from which they are made. As
the rod 40 is held stationary at its upper end,
its expansion will cause the lever 39 to turn
upon its fulerum on the support 38; but as
the support 38 is also increased in length by
the heat it will cause a further turning of
the lever upon its fulerum, and therefore the
end of the lever supporting the rod 41 will be

raised. This raising of the end of the lever
39 will cause the rod 41 to be forced upward

through the stuffing-box in the boiler-casing
and turn the lever 34 uponitsfulernm, so as
to raise its outer end, and this movement of
the lever 34 will be increased by the expan-
sion of the rod 41. "T'he upward movement
of the ounter end of the lever 34, through the
connecting-rod attached thereto, will cause
the handle of the valve 32 to be moved and
to gradually shut off the supply of inflamma-
ble material through the pipe 5. The lower-
ing of the temperature within the boiler will
cause the support 38 and rods 40 and 41 to
oradually return to their normal condition or
length and allow a weight 42 to gradually
turn the outer end of the lever 34 downward,
so as to gradually increase the supply of in-
flammable material through the pipe 5. It
will thus be seen that by means of the regu-
lating device above described I am able to
automatically maintain substantially a uni-
form temperature within the boiler, and as
the turnbuckle 36 adjusts the length of the
connecting-rod, so as to cause the operation
of the valve by a greater or less expansion
of the rods 40 and 41, it will be seen that I
can adjust the degree of temperature which
is to be automatically maintained within the
boiler by the adjustment of the length of the
connecting-rod 39.

In order that the rods 40 and 41 should be
exposed to the general temperature within
the boiler and not be exposed to the increased
temperature of the products of the combus-
tion of the inflammable material while they
areconveyed through the heating-tubes, 1 dis-
pense with the tubes in connection with the

The le- |
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the rods pass, but supply said perforations
with short thimbles 43 43, tightly secured
within the perforations in the partitions and

projecting upward sufficiently to retain the

desired amount of water upon the partitions.

From the above description of myimproved

70

boiler it will be seen that the products of the

combustion are entirely contained within the

power-generating chamber, that a suitable

75

fluid supplied thereto and quickly expanded -

by the heat produced by the combustion of

theinflammable material may be used in order
to add to the efficiency of the boiler, and that
by having the partitions placed loosely with-
in the boiler and the tubes attached to one ot
the partitions I can easily remove the tubes
and partitions, when desired, to repair or to
clean said parts. |

In order to retain the entire heat produects
of the ecombustion and prevent radiation of
the same through the casing of the boiler, 1
may inclose the entire boiler within a jacket
of asbestos, felt, or other material which 1s
not a conductor of heat.

In Fig. 51 have iliustrated a modified ar-
rangement of the heating - surfaces upon
which the fluid from the fluid-supply pipe 1s
delivered and over which it travels on its path
to the bottom of the boiler. In this modified
form [ use a series of partitions or plates 4444,
which are inclined so as to cause the fluid to
flow from the center of the boiler, at which
place it is delivered from the supply-pipe to-
ward the outside of the boiler, which parti-
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tions have a space between their lower edge

and the casing of the boiler, allowing the flmid

to pass to the next partition or plate. With-
in the spaces between the partitions 44 I place

105

a second series of partitions or plates 45 495,

which are inclined from the outside of the

boiler toward the center of the boiler and so

that the fluid delivered from the partitions
44 upon the partitions 45, near the casing,

ITO

will flow toward the center of the boiler and

be discharged upon the next lower partition
44, Tt will thus be seen that the heat from
the burners has a zigzag path upward in the
boiler, and the fluid has a similar path down-
ward, and are brought into. close contact
while the fluid is flowing from one partition
to the next lower. It will thus be seen that
I do not wish to limit myself to the exact con-
struction of the interior of the boiler, that a
nnmber of partitions may be used, and that

&
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the heating-tubes may be dispensed with, if |

so desired, the object being to submit a thin
sheet of fluid to the action of the heat gener-
ated.

Having thus fully desceribed the nature,
construetion, and operation of my invention,

125

I wish tosecure by Letters Patentand claim—

1. In a boiler, a casing, a power-generat-
ing chamber therein, a supply-pipe for in-
flamnmable material earried into the generat-
ing-chamber, a burner on said supply-pipe
within the generating-chamber at which the

perforations in the partition through which | inflammable material is burned directly in
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contact with the vapor and gases under pres- | ing chamber within the casing, a heat-gener-

sure within said boiler, and a supply-pipe for
fluid carried into the generating-chamber and
expanded by the heat from the burners there-
in, for the purpose set forth.

2. In a Dboiler, a casing, a power-generat-

1ng chamber therein, a supply-pipe for in-

flammable material carried into the generat-

ing-chamber, a burner on said supply-pipe

within the generating-chamber at which the
inflammable material is burned with the va-
por and gases under pressure within said
boiler, a supply-pipe for fluid carried into the
generating-chamber,and partitions and tubes
detached from and loosely fitting the interior
of said casing placed within said generating-
chamber, leaving a space entirely surround-
Ing said partitions and tubes, whereby the
fluid from the fluid-supply is submitted in a
thin sheet to the action of the heat from the
burning of the inflammable material, for the
purpose set forth. |

3. In a boiler, a casing, two removable per-
forated partitions within the casing, heating-

tubes firmly secured to the perforation in the

lower partition and passing loosely through
the perforations in the other partition, and a
heat-generating device within the casing be-
low the lower partition, for the purpose set
forth. - )

4. In a boiler, a casing, dished and perfo-
rated partitions within the casing, heating-
tubes tightly secured within the perforations
in the lowest partition and passing loosely
through the perforations in the other parti-
tions, a heat-generating device within the
casing below the lowest partition and a sup-
ply-pipe for fluid entering the top of the cas-
ing and discharging upon the upper parti-
tion, for the purpose set forth.

5. In a boiler, a casing, a power-generat-

i

ating device within said chamber, a fluid-sup-
ply pipe entering said chamber, a valve con-
trolling said supply-pipe for fluid and a float
within said chamber controlling said valve,
whereby a given amount of fluid is main-
tained within the chamber, for the

set forth. -

6. In a boiler, a casing, a power-generat-
ing chamber within the casing, a heat-gener-
ating deviee within said chamber, a fluid-sup-
ply pipe opening into the upper part of said
chamber, a discharge-pipe from said chamber
for the power generated therein, a pipe con-

necting the discharge-pipe with the fluid-sup-

ply pipe, a pipe also connecting the lower
partof the generating-chamber with the fluid-
supply pipe, and an injector-nozzle within
the fluid-supply pipe, whereby a circulation
of the fluid in the generating-chamber is ob-
tained, for the purpose set forth.

7. In a boiler, a casing, a power-generat-
ing chamber within the casing, a heat-gener-
ating device within said chamber, a flunid-sup-

ply pipe opening into the upper part of said

chamber, a valve within the fluid-supply pipe
controlling the flow of fluid in said pipe and
controlled by the fluid in the generating-
chamber, a pipe connecting the lower end of
the boiler and the fluid-supply pipe, and an
injector-nozzle in the fluid-supply pipe so ar-
ranged that the flow of fluid through the sup-
ply-pipe will cause a circulation of the fluid
in the boiler, for the purpose set forth.

~In testimony whereof I have affixed my sig-
nature in presence of two witnesses.

'NELSON CURTIS.

- Witnesses: -
HENRY CHADBOURN,
ARTHUR C. JONES.
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