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To all whom it may concern:

Be 1t known that I, JoHN WEBSTER, of
Brooklyn, inthe county of Kings and State of
New York, haveinvented a new and Improved
Steam-Generator, of which the following is a
full, clear, and exact deseription.

My invention relates.to steam-generators of

-that class in which the feed-water is admitted

to the main steam-generating pipes or vessels
only so fast as it shall immediately make a
flash into steam; and the invention has for its
object to provide a simple, comparatively in-
expensive, economical, and readily-control-
lable steam-generator of this character, con-
structed to cause cut-off of the hot gases of the
furnace from the combustion-chamber should |
the feed-water supply fail orshould the steam-
pressure become excessive, and thereby pre-
vent burning or explosion of the generator.

The invention consists in certain novel fea-
tures of construction and combinations of
parts of the steam-generator,all as hereinafter
described and claimed.

Reference is to be had to the accompanying
drawings, forming a part of this specification,
in which similar letters and figures of refer-

ence indicate corresponding parts in all the

figures.
Figure 1 is alongitudinal vertical sectional

Fig. 2 isan enlarged detail sectional elevation
of the connections between the feed-waterand |
steam pipes of the generator. Fig. 8isan en-
larged detail sectional view of the damper-
regulating device counnected with the feed- |
water supply to the generator. Tig. 4 is an
enlarged detail view of the damper-regulator
operated by the stecam-pressure in the gener- |
ator, and Fig. b is a plan view of the gener-
ator with the furnace in horizontal section.
The combustion-chamber A of the generator

and the furnace C is arranged preferably at
one side of the combustion - chamber, with
which it connects by a passage or flue, D, in
and across which two dampers, I F, are ar-
ranged, so that either damper may be closed to
cxclude from the chamber A the products of
combustion from fuel in the furnace, and a
damper, G, operative by hand, may be set to
allow draft directly from the furnace to the l

|

stack (', should either or both dampers E I be
clogsed. The upper front part of the combus-
tion-chamber is connected by a fliie or passage,
¢, (shown in dotted lines in Fig. 5 of the draw-
ings,) with the stack C', to give draft from the
furnace through the flue D and combustion-
chamber A during the regular operation of
the generator.

I purpose making the farnace C as a self-
feeding furnace, having any approved con-
struction preventing suddeninflow of cold air
to the generator. The dampers E F have rods
or stems e f, respectively, which project above
the wall B for connection to feed - water and
steam - pressure devices, as hereinafter ex-
plained.

in the combustion-chamber A a horizontal
refractory division-wall, A’, is built and di-
vides the chamber into upper and lower com-
partments having communication past or at
the rear end of the wall A’. 1In the lower part
of the combustion-chamber a steam-pipe, H,
1s supported, said pipe being doubled on itself
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or having a return-bend coupling at its for- 73

ward part. The lower part of this pipe pro-
Jects rearward through the wall B, outside of
which it is connected to the feed-water pipe,
as presently deseribed, and the rear end of the
upper part of the pipe H is bent upward
through the passage «’ between the two com-
partments of the combustion chamber, and is
connected to a steam-drum, I, which is sup-
ported centrally in the upper compartment of
the combustion-chamber. A steam-pipe, J,
connected to the drum I, and provided with
any approved form of safety-valve, K, carries
steam to an engine or for use in heating or
otherwise. A suitable pyrometer or ther-
mometer, j, 18 connected to the steam-supply
pipe J to test the temperature of the steam
delivered from the generator.

On a suitable support a feed - water reser-
volr, L, is placed, said reservoir being prefer-
ably a cast-metal chamber, into which the feed-
water coming from a hot well or from a pump
or other source passes through a pipe-connec-
tion, . A Dblow-off cock, I', permits removal

of sedimentary deposits from the reservoir,
and a pipe, I!, provided with a weighted
valve, I’, allows overflow or discharge of water
from the reservoir should the water-pressure
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therein exceed a normal limit.

° ' . 368361

of the reservoir is fitted a suitably-packed ram
or float, M,which is connected at m to a lever,

. ‘N, fulerumed at n to the top of the reservoir,

and provided at its free end with a weight, N" |

“which normally forces the ram down onto the
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I5.

lever.

water filling the reservoir. A suitable guide,
7', isprovided on the reservoir for the weighted
The long arm of the lever N passes
through a slot, 0, in a coupling, O, the lower
end of which is connected to the stem ¢ of the
damper E, and to the other end of the coup-

ling 18 attached a chain or rope, I’,whicli runs

~over guide-pulleys » and carries a weight, Q,
sufficiently heavy to normally lift or open the

damper E and draw the lower end of the coup-

- ling-slot 0 up to the lever N, as most clearly
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shown in Figs. 1 and 3 of the drawings, thus
causing a falling of the lever to lower or close
the damper, and at the same time aliowing the
damper to be Opened or closed mdependently
of the lever, as 18 desirable at tlmes in control-
ling the dr aft.,

It is obvious that the ram M WIH normftlly
be held up by the water-pressure in the reser-
voir when the regular supply of water is fed

“to the generator; but should the supply for any

_30

reason be cut off from the reservoir, and con-

~sequently from the generator, the ram will

fall, and thereby allow the Welghted lever N
to fell and close the damper and cut off the
products of combustion from the chamber A

- of the generator, and thus prevent burning of
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the feed-water and steam pipes and drum

‘therein, and promote durability of the boiler.

The feed-water-outlet pipe {*, connected with
the reservoir 1, 18 prowded with a check-

_valve, °, of any approved construction,which

will prevent backflow of water to the reser-
voir, and to the case of the valve P’ is fitted a
pipe', R, which passes through the wall Binto
the combustion - chamber A, and preferably
below the steam-pipe H, and near the bottom
of the chamber, and thence through the rear
wall, B. (See Fig. 1 of the drawings.) -This
feed-water pipe R is preferably made double

~ orjacketed—thatis tosay, a somewhat smaller

~ trally by suitable spacing-lugs, 7.
50

pipe, 7, is fitted within it and Suetalned cen-
Theend of
the pipe » next the valve £ is plugged and
the opposite end of said pipe 18 closed by a

packing, 7°, on a cap or head, 7°, which is |

screwed onto the rear end of the main or outfer
pipe, R, and wherebya thin annular space, S,
is provided between the pipes R 7, through
which the feed- water will circulate, and 1n

- ~which the water will be quickly and highly
- heated in the combustion-chamber on its way

to the steam- plpe H, thmugh connectlone next

described.
A suitable coupllncr or umon T, on bhe rear

~ part of the pipe R is provided with a passage,

t, which communicates with the water- -passage

S between the pipes R 7, and alsowith a pipe,

U, which is bent around to connect with the

In the head | entering a cap, //, fixed to said pipe. The pipe

U has a globe-valve, 4, by which the flow of

feed- w‘mter may be controlled and a check-

valve, «/, preventing backflow of water or
steam from the pipe H. The interior of the
cap ' forms a
water-jet device, shown as a perforated plate,
h, through the fine apertures of which the hot

water entering the pipe H from the pipe U

will be Jetted or sprayed into the steam-pipe

formed traverses the pipe H through the com-

bustion - chamber to the drum I, and in 1its.
course is highly superheated, and escapes =

through the outlet J at a very high tempera-

‘tureand pressure for effeetwe nse in steam-en-

oines or otherwise.

To the steam-drum 1 a plpe v, 18 connected
and opens . into aeylinder, V, in whmh is fitted
a piston, ¢/, connected to a rod 2%, which passes
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chamber, in which is fitted a

~J
(N

to assure its instant and complete conversion
into steam within the pipe, and the steam thus

30

through a cap on the eylinder for a guide, and

1 is connected to a rod,w,which carries a weight,

W, and is connected at its other end with ene

_end of a lever, X, which is fulcrumed at 2 to

90

an upright on the wall B,connected at  with

the upp
F is attached. - A spring, Y, fitted in the cyl-
mder V normally expands to force the piston
v" downward therein.

weight W isabout ten tofifteen pounds lighter
than the pressure required to open thesafety-

valve K,and the tension of thespring Y about

or nearly equals this ten or fifteen pounds;
hence should the steam-pressure in the gener-

atm approach the maximum limit the piston
v will be raised in the cylinder V and the
spring Y will be gradually compressed as the
weighted lever X is tilted to partly close the
damper F, and should the pressure reach the

blowing- off point the damper will be entirely

closed £o exclude the products of combustion

from the chamber A, and whereby the gen-

erator will be cooled down to prevent further

making of Steam or increasein its temperature .
until the pressure lowers to or below the nor-

mal limit. The spring Y prevents spasmodic
operation of the damper; but its use 1s not es-
sential to the successful working of the damper
from or by the steam- ‘pressure 111 the gener-
ator.

A pyrometer or thermometer 7 may be fit-

ted to the pipe R for testing the temperature

of the water passing from the space S in said

pipe to-the flash-steam plpe H. |
- When the generator is first fired np, ‘ﬁﬂt@l

will be filled into the pipe H up to aline about
level with a pipe, !, which 18 passed through
the rear wall, B, and opens to the pipe H at ItS

.. | inner end, end at its outer end carries a cock,

2,ator by which the water-level may be tested.
This flooding of the pipe H allows heating of

er end of the rod f ,to which the damper
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The gravity of the
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the interior of the generator without burning

it while the fire is coming to a regular worlc-
ing heat, anid when this is assured and suffi-

1nter101 of the steam- plpe H, preferably by | cient stefun isin the drum I to start the engme
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and pump the water will be withdrawn from |

the steam-pipe H through a pipe, 3, connected
to the pipe preferably near its forward bend,
and having a valve, 4, which when open al-
lows discharge of the water into the hot well
intowhich the pipe 3is arranged to discharge,
and when the water is withdrawn and the
valve 4 is shut the water will be admitted to
the pipe H through the pipes U R only so fast
as 1t will be converted into steam, which will
be thoroughly superheated on its way to the
outiet J, as hereinbefore explained.

It will be noticed that I provide two draft-
dampers—one operated to prevent making of
steam and burning of the generator when the
feed-water supply fails and the other operated

Dy excessive steam-pressure in the generator— |

and whereby a twofold safeguard is provided

for making a steam-generator of this class |

practically safe even in unskilled hands,while
allowing the generator to be worked to its
maximum capacity. |

I show the steam-generator with a singl

~vertical ranging set of steam-generating and

superheating pipes or vessels H. I in the com-
bustion-chamber; but it is obvious that these
mmay be duplicated to any extent for construct-
Ing an effective steam-gencrator of an y re-
quired capacity.

Having thus deseribed myiuvention, what T

claim as new, and desire to secure by Letters
Patent, is—

1. The combination, in a steam-generator |

and with a combustion-chamber contalning
steam-generating pipes or vessels, a furnace,

and a flue connecting the furnace with the com-

bustion-chamber, of a damper fitted in said
flue, a feed-water reservoir connected to the
steam-generating pipes or vessels,a ram or
float fitted in said reservoir and adapted to
tall with the level of water therein, and a de-
vice connected to the ram or float and to the
damper, substantially as shown and described,
whereby should the feed-water supply fail the
damper will be closed automatically to pre-
vent burning of the generator, as herein set
forth.

2. In a steam generator, the combination,
with a combustion-chamber containing steam-
generating pipes or vessels, a furnace, and a
flue connecting said chamber and furnace, of

a damper, H, fitted in the flue, a feed-water |

reservoir, I,, a ram or float, M, therein, and a
welghted lever, N, connected to the ram and
to the damper, substantially as described, for
the purposes set forth.

5. In a steam-generator, the combination,
with a combustion-chamber contalning steam-
generating pipes or vessels, a furnace, and a
flue connecting said chamber and furnace, of
a damper, L, fitted in the flue, a feed-water
reservoir, I, a ram or float, M, fitted in the
reservolr, aweighted lever, N, connected to the
ram, a coupling, O, connected to the damper-

stem and provided with a slot, o, through |

whichthe lever N passes, and a weighted cord

7 4

P, connected to the coupling, substantially as
shown and described, whereby the damper will
be normally held open by the cord and will be
closed when the ram falls, and whereby, also,

the damper may be worked independently of

the lever,as and for the purposes herein set
forth.

4. In a steam-generator, the combination,
with a feed-water pipe leading to steam-gen-
erating pipes or vessels in the combustion-
chamber, of areservoir, I, having a feed-inlet
pipe, [, and a pressure-resisting overflow-pipe
and valve, I I, and provided with a ram or
float, M, connected to the stem of a damper
controlling a flue between the furnace and

combustion-chamber of the generator, substan-

tially as described, for the purposes set forth.

5. In a steam-generator, the combination,
with the combustion - chamber having steam-
generating pipes or vessels, as H I, of a feed-
water pipe leading from a supply at one end
of the furnace and extending through the com-
bustion-chamber, and connected to the steam-
generating vessels at the other end of the
chamber, and said feed-water pipe formed with
an interior pipe or core providing a continuons
thin annular water-circulating space next the
outer wall of the pipe where it ranges through
the combustion-chamber, substantially as de-
scribed, for the purposes set forth.

6. In a steam-generator, the combination,
with a flash-steam pipe, H, and a feed-water
pipe, R, both ranging through the combus-
tion - chamber, of a pipe, U, connecting the
pipes H R, and a jet or spray device, as 7,

Titted in the pipe H, substantially as described,

for the purpose set forth. | o
7. In a steam-generator, the combination,
with a flash - steam pipe, H, and feed - water

Ppipe R, both ranging through the combustion-

chamber, and a pipe, U, connecting the pipes
H R, of a supply-regulating valve, u, and a
check-valve, «/, fitted to pipe U, substantially
as described, for the purposesset forth.

3. In a steam-generator, the combination,
with a combustion-chamber containing steam
generating and superheating pipes or vessels,
a furndce, and a flue connecting the chamber
and furnace, of a damper, F, fitted in the flue,
a pipe and cylinder, v V, connected to the
steam-vessels, a weighted piston in said cylin-
der, and a lever connected to the piston and
to the damper I, substantially as shown and
described, whereby should the steam-pressure
be excessive the damper will be closed auto-
matically, as and for the purposes set forth.

9. In a steam-generator, the combination,
with a combustion-chamber containing steam
generating and superheating pipes or vessels,
a furnace, and a flue connecting the chamber
and furnace, of a damper, T, fisted in the flue,
a pipe and cylinder, v V,a piston, ¢/, a spring
forcing the piston inward, and a lever con-
nected to the piston and to the damper F, sub-

stantially as described, for the purposes set
forth.
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10. A steam-generator constructed with a | close it when the steam-pressure is excessive,
combustion - chamber, steam generating and | substantially as described, for the purposesset 10
superheating pipes or vessels therein, a far- | forth. - : | |
nace, a flne connecting the chamber and fur- | o JOHN WEBSTER

-5 nace, dampers L ¥, fitted in the flue, and said | |
damper E controlled by devices operating to Witnesses:
close it. when the water-supply fails, and said | HeNRrRY L. GOODWIN,
damper I controlled by devices operating to | C. SEDGWICK. |
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