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STEAM-GENERATOR.

SPECIFICATION forming part of Letters Patent No. 684,386, dated Gctober 8, 1901,

Application filed April 3, 1901,

To all whomny it may conceri:

Be it known that I, RICHARD M. SHAFFER,
a citizen of the United States, residing at Bal-
timore, in the State of Maryland, have in-
vented certain new and useful Improvements
in Steam-Generators, of which the following
is a specification.

Thisinventionis an improvement in steam-
generators of that class in whieh water is in-
jected in small quantities into the generator

-and converted or ‘*flashed ” into steam; and

one of its objects is to. provide an improved
device of this character in which the rapidity
of theinjections of water isautomatically gov-
erned by some movable partof the engine or
motordriven by the generated steam,whereby
the amount of steam generated will be in-
creased or diminished, according as it is re-
quired; and a further object of the invention
is to provide a construction of generator of
this eharacter which will quickly and effect-
ively convert the said small quantities of
water into dry live steam and which will su-
perheat the steam before it passes to the en-
gine steam-chest.

The invention consists in certain construe-
tions, arrangements, and combinations of the
parts hereinafter fully deseribed and claimed,
reference being had to the accompanying
drawings, in which—

Figure 1 is a side elevation of a water-sup-
ply tank, working parts of an engine, and
my improved steam -generator operatively
connected therewith, the eylindrical hood of
the latter being shown in section. Fig. 2 is
an enlarged vertical sectional view of the
steam-generating coil and its superheating
and steam-supply drum, and also a similar
view of a portion of the water-supply pipe
and injector-pump.

My improved steam-generator is provided
with a generating-coil «, formed of suitable
tubing or length of pipe closely coiled into
conical form. The lower end b of said pipe
extends outwardly in a horizontal direction
from said coil and is connected to one leg of
a water-injecting pump ¢, hereinafter de-
scribed, and the other (upper) end, d, of said
pipe, as shown in Fig. 2, extends down-
wardly, as at d’, within the coil and opens at
its Tower end into the top of a lower super-
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heating-drum e, which is located within the
coil, just above the bottom thereof, and is of
a diameter slightly less than the adjacent
convolution of the coil, so as to leave an an-
nular space e between it and the coil, around
which the heat-currents may ascend. Tothe
top of said lower superheating-drum is se-
cured one end of ashort vertically-extending
open pipe f, and to the other upper end of
said pipe is secured an upper superheating
and steam-supply drum ¢, whose bottom is
located a short distance above the upper-
most convolution of the coil and is of a larger
diameter than the same, so that it will spread
the heat-currents ascending within the coil.
The pipe f establishes communication be-
tween the lower and upper drums. To the
top of the upper drum ¢ is secured a steam-
feed pipe h, which leads the steam to the
steam-chest of theengine, asshownin Fig. 1.

A eylindrieal hood 5 envelops the upper

and of course the drum e within it, and is
provided at its top with openings k, which
forin a draft and allow the escape of the
products of combustion, and within said hood

generating and burning the vapor of hydro-
carbon oils or gas. It is obvious that any
form of burner may be used. ’

The engine, of which parts are shown in
the accompanying drawings and to which my
steam-generatoris applied, is of ordinary con-
stroction and is merely selected for the pur-
pose of illustrating the invention. Ifispro-
vided with a driving-shaft m, having a ecrank
7, to which one end of a pitman o is con-
nected. The otherend of said pitman iscon-
nected to a cross-head p, secured to the pis-
ton-rod », which works through the head of
a steam-cylinder s and is attached to the pis-
ton £ - The letter ¢ designates the steam-
chest, in which is an ordinary slide-valve ac-
tuated in the ordinary manner by means of
the eccentric-rod u, connected to the driving-
shaft .

Theletterv designatesa water-supply tank,
to which issecured an outlet-pipew, provided
with a needle-valve «, and the injector-pump
¢ has oneé leg ¢’ attached to said pipe and its
other leg attached to the lower outwardly-
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projecting end of the coila. Check-valvesy
are mounted in said pump-legs, and the pis-
ton-stem z of said pump is connected to a pro-
jecting arm p’ on the engine cross-head p.

In practical operation the vapor-burner!
is lighted, and the needle-valve x is adjusted
according to the gquantity of water it 'is de-
sired foinject intothe generatorat each stroke
of the pump. When the driving-shaft m is
turned, the reciprocating cross-head p will
operate the pump-piston, whose upstroke will
draw a small quantity of waterinto the pump-
barrel and whose downstroke will inject said
quantity of water into the lower end of the
coil a, and it is obvious that the speed of the
engine will antomatically govern the rapidity
with which the pump injects the successive
quantities of waterinto the coil. Justassoon
as a small quantity of water is injected into
the generating-coil ¢ the heat will “ flash” it
into steam, which steam will circulate up-
wardly through the coil, becoming ‘dryer at
every convolution, and will thence flow down-
wardly into the lower superheating-drum e,
just over the burner, and will also flow from
said lower drum to the upper superheating
and steam-supply drum g, from whence it
will be fed to the steam-chest <.

It isto be noted that the heat-currents from
the burner ! will ascend the inside of the coil
o and heat every portion of the latter and
will spread around the two drums e and g,
thereby insuring that the steam fed to the
engine is perfectly dry and “‘live.”

As the amount of waterinjected and steam
generated is automatically governed by the
engine, no water-glass is required.

Having thus described my invention, what
Iclaim as new, and desire to secure by Letters
Patent, is—

1. A steam-generator, having in combina-

tion a pipe formed into a conieal coil with its
smaller end uppermost and the upper end of
the pipe extending downwardly within the
coil; a superheating-drum secured tosaid pipe
end and located within the coil and spaced
from the latter;

a second superheating and
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steam-supply drum in communication with

thesaid first-named drum and loeated directly

above the smaller end of the coil and of adi- 50

ameter greater than said coil end; and a hood
enveloping said coil and steam-supply drum
and spaced from the sidesof the latter, where-
by the ascending heat-currents will be con-
centrated at the small upper end of the coil
and will then spread out over the bottom and
around the sides of the said steam-supply
drum.

2. The combination of a steam-generator
provided with a conical generating-coil of
pipe whose upper end extends downwardly
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within the coil; a superheating-drum within -

the base or larger end of said coil and con-
nected with the said downwardly-extending
pipe end; a second superheating-drum above
the said coil and connected with the first-
named drum; a pump provided with twoop-
positely-extending legs each provided witha
check-valve and one of which legs is con-
nected to the pipe at the base or larger end
of the eoil; and a water-supply tank provided

-with a water-pipe connected to the other leg

of said pump, as set forth.

3. The combination of a steam-generator
provided with a conical coil of pipe whose
upper end extends downwardly within the
coil; a superheating-drum within the baseor
larger end of the coil and.connected to said
downwardly-extending pipe end; a second-su-
perheating-drum above the coil and in com-
munication with said lower or first-named
drum; a water-pump connected to the pipeat
the base or larger end of the coil; and an en-
gine whose reciprocating cross-head is pro-
vided with a projecting arm eonnected tothe
pump-piston, and whose steam-chest has a
pipe eonnection with the superheatlnw-drnm
above the coil, as set forth.

In teamnony whereof I affix my signature
in the presence of two witnesses.

RICHARD M. SHAFFER.
" Witnesses:
I. 8. StIT7T,
CHARLES L. VIETSCH.
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