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To all whomny it nucty corneeri:
| if

zen of the United States, residing at Seattle,

in the county of King and State of Washing-
5 ton,haveinvented certainnewand useful Im-

provementsin Processesof GeneratingSteam;
and I do declare the following to be a full,
clear, and exact desceription of the invention,
such as will enable others skilled in the art
10 to which it appertains to wake and use the
same, reference being had to the accompany-
ing drawing, and to the letters of reference
marked thereon, which forms a part of this
specification.

My invention consists in a process of gen-
erating steam in a boiler by the actlon of
superheated steam or hot air injected into
direct contact with the water in the boiler
as contradistinguished from generating the
20 steam by radiated or conducted heat.

It also consists in the generation of the
steam by injecting the heating agent of high

IS5

temperature, either steam or hot air, into di-

rect contact with the water iIn conjunction

25 with a heating agent, such as steam or heated

products of combustwn passed through the
body of the water by means of pipesor tubes
so as to apply heat by conduction or radia-
tion to the body of the water.

It further consists in the process of gener-
ating steam by injecting into direct contact

30

with the water steam or hot air heated to a

high temperature, the steam or hot air at the
point of discharge into the water being pro-
tected against being chilled by the lower tem-
perature of the water.

In carrying out my invention the steam
may be taken from the boiler itself and super-
heated in suitable coils located in the fire-

35

40 box of the boiler and thence conducted into

the boiler below the water-line and there in-
jected info direct contact with the body ot
the water, or it may be taken from any other
source than the boiler and superheated 1n
A5 any other manner than that mentioned, and
if hot air is used instead of steam the air
may besuperheatedinsuitable coils arranged
in the fire-box of the boiler or superheated
elsewhere and conducted into the boiler and
so there injected into the body of the water be-
low the water-line of the boiler.
As a suitable means for carrying out my

process I have illustrated in the drawing a |

- 1 suitable apparatus, the drawing illustrat-
BeitknownthatI,SAMUEL M. TRAPP,a citi- |

ing a vertical longitudinal section throu'D'h
a b011e1 furnace adapted to carry out the
process.

In the drawing the lettel a remebents the
boiler, with steam dome b, stack ¢, flue or
flues d, and a furnace or ﬁre-pib e. Arranged

535
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in any convenient location in the fire-pitisa

superheater 7, connected at one end to an ex-
pansion-chamber g, which in turn 1s connect-
ed by pipes /i with some part ot the boiler
above the water-line—for instance, with the
steam-dome b—so as to draw steam there-
from. 'The other end of the superheater is
connected to a regulating delivery and dis-

tributing tube or devme ?, provided with a .

plumhty of outlets or nozzles 7, leading into
the water in the boiler. I preferto pla,c,e the
tube ¢ itself within the boiler, as shown, and
to surrcund it with an msul“ttmw coatlnﬂ' k,

superheated steam or the hot air which will
be delivered into the tube ¢ from becoming

7o

the inner part of which 1s ﬁreproof and the -
outer part waterproof, so as to prevent the %

chilled by the body of water in the boiler

about the tube, thus maintaining the heat-
ingagent at the point where 1t will be injected
into the bodyof water at a high temperature.
All of the outlets or mnozzles 7 are provided

with regulating valve devices or gates m,

adapted to opela,te in unison and be con-
nected for this purpose to a common oper-
ating-rod 7, having a handle or operating-

livery-apertures of all the Ilozzles can be si-

| multaneously adjusted tocorrespond to there-

quirements at any particular time. At suit-
able places in the superheater connections—-
for example, at p in the intake-pipe and at
g in ‘the delivery-pipe—are arranged check-
valves which permit passage of ste‘mm only
in one direction—namely, toward the deliv-
ery end, as indicated by the arrows. The
reﬂ‘ula,tmﬂ‘ and delivery tube 2 contains a
sm&llel tube r, extending almost its entire

' length and opening at an end into the outer
‘tube 4 and at its otherend to the atmosphere,

so that when a valve s in said tube r 18 open
steam will pass from the superheater the
whole length of tube 7 and thence through in-
ner tube 7 to the outer air. A hand- valvef
is provided in the intake-pipe /.

The process is worked as follows: Steam is

o

level o outside of the boiler, so that the de-
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raised in the boiler in the usual manner, the

valves /' and s are opened, and the gates or

valves m are closed, and the steam which is
conducted from the steam-spaceof the boiler
18 passed through and superheated within the

colls in the fire-box and passes from the coils

and allowed to blow throughsaid superheater
and through the delivery-tube 7z and out into
the atmosphere until the tube 2 will be made
so het that there will be no chilling of the

1Incoming superheated steam from the super-
After thetube:
¢ has thus been preliminarily heated and the

heating-coil or other source.

steam coming from the superheater is ‘¢ red-

hot,” or substantially so, the tube 7 is closed |

by the valve s, so that the steam will not

pass out into the atmosphere, and the hand-

lever o is operated to open the gates m, and

the superheated steam is then forced by its

own expansive tendencyinto and through the
water in the boiler, thus imparting to the
latter the heat which it has received in the
superheater.
liminarily heated, as mentioned, the steam
from the superheater entering the tube 7 is

‘1njected into the body of the water withous
having its temperature lowered, the prelimi-
nary heating of the tube 7 to a temperature
above thatof the water preventing the water.
from chilling the steam received into the tube
The steam thus be-
Ing injected into .the Dody of water while
‘red-hot-will cut or evaporate its way into

© from the superheater.

the water, and by the gravitating action of
the water the steam will be forced upwardly
through the same.

element "in -the boiler. This injection of

the steam into the body of the water also
supplements the heating action of the ordi-

nary heating-tubes extending through the

boiler, and thus the action of one of said
heating means is supplemented by that of
the other, and the evaporative capacity of
the boiler will thus be materially increased.

Instead of admitting steam and injecting
1t into the body of water, as described, I may

employ highly-heated air instead of steam,

said air being employed in the same manner
asthatdeseribed for the steam, exceptthatthe

heated air may be taken from any suitable

source instead of taking steam fromthe boiler,
and said air may be impelled through the su-

perheater in the fire-box by means of a pump
suitably connected with the pipes orcoils, and
this highly-heated air after being applied to
heatthe tube, as previously described for the
steam, will subsequently be injected into the
body of the boiler-water in the same manner
as before described for the steam, the prelimi-
nary heating of the tube ¢ preventing the hot
alr being chilled by the water in the boiler.

‘Whi_le I bave illustrated and described an |

tus that may be employed.

The tube 2 having been pre-

This injection of the
red - hot steam into the boiler - water pro-
duces a most powerful heating effect and

. will constitute the main steam - producing
40

677,292

apparatus suitable for ecarrying out my proc-
ess, 1t must be understood that the process is
not confired in its working to the employ-
ment of such an apparatus, as the process is
entirely independent of the form of appara-
It is to be fur-

ther understood thattheapparatusillustrated

13 not claimed in this application, but will

form the subject of a separate application

therefor. It is also to be noted that in work-
ing the process herein described the super-
heated steam from the superheater is caused
by its own expansive pressure to move for-
ward 1n the direction of the point of injec-
tion into the body of the water, the check-
valves in the steam-supply pipe preventing
backward pressure andthe preliminary heat-
ing of the tube 2 causing the steam to be in-
jected under its full expansive pressure into
the body of the water.

80

ITaving described my invention and set

forth its merits, what I claim is—

1. The process of generating steam which

consists in foreing, by its own expansive pres-
sure, a current of steam heated to ahigh tem-
perature into the water to be evaporated, the
steam being protected-against reduction of its

QO

temperature at the point of discharge into the

water by beingrecelved intc a delivery-cham-
ber preliminarily heated and maintained.at a
temperature above. the temperature of the
water.

2. The process of generating .steam which

consists in-appiving heat by radiation or con-
duction to the body of the water and sup-
plementing the same by injecting directly
into the body of water a heat-producing agent
at a high temperature,thetemperature of said
heating agent being maintained against the
lowering of its temperature at the wnoint of
discharge inte the water. R
8. The process of generating.steam which
consists in injecting into the body of the wa-

' ter a heating agent at a high temperature,

said agent being superheated previous to its
injection into the water, and preventing chill-
ing of said superheated agent by the body of
the water at the point of its injection into the
water. -
4. The process of generating steam which

95

JOO

103
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115

consists 1n heating to a high temperature a

heat-imparting agent, delivering said agent
into a chamber or channel under the body of

water to be heated, said chamber or channel

being heated to and maintained at a temper-
ature higher than that of the water above it
so as to prevent the heating agent being
chilled, and injecting said heating agent di-
rectly into the body of the water.

In testimony whereof I affix my signature

1n presence of two witnesses.
+ SAMUEL M. TRAPP.
Witnesses: | |
W. H. REMINGTON,
SIDNEY PLUMMER. "

120

125




	Drawings
	Front Page
	Specification
	Claims

