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, ""To all whom it mag Y CONCErn :

10

-generator and superheater ;
ments‘ consist in mounting in the fire-place of
the boiler a superheating or generating cylin-

Be it known that I, JOHN B WARD of the

_city and county of San Fr ancisco, and State of

California, hiave invented an Improved Steam .
Generator and Superheater; and I hereby de-
clare the following to be a full clear, end eX-

act description thereof.

My invention relates to an 1mprevea steam
and my improve-

~ der or chamber so constructed as to answer

either the purpose of generating or superheat-

 ingsteam, as desired. This chamber is so con-
. _15.

nected with the interior of the boiler by pipes

thet at each stroke of the piston of the engine
. a supply of steam is admitted to the super-
heating-chamber, in which 1t spreadsin a thin:

annular sheet in sueh a manner as to admit of.

. 20
-~ verted into dry elastic steam; but before be-

3¢

all the watery particles being immediately con-

ing so highly heated as to 111]111‘6 the valves.
by burning out the lubricants it is discharged
into the engine-cylinder. The chamber is of

~a proper size to hold about as much steam as
the engine-cylinder will take for each stroke,
and at each stroke of the plston afresh Supply:

of wet steam fills the space in the chamber
vacated by the dry steam which has entered
This arrangemeut also prevents

the cv]mder

B .pumlng

35

' 'etmg—chember when the superheated steam 1S

Itfurther eensmts Inan errangement of plpes

by which a circalation may be established.
between the boiler and superheater when the. |
engine is not running, and by which the super-

heating-chamber may be utilized as a gener-

not desired.

It also consists in a chamber erra,nged in.
- 40 rear of and forming a continuation of the main
* boiler, and heated by the same flues extending
into sald chamber, in combination with a com-

municating pipe provlded with a valve, and -
~supply and discharge pipes, whereby bteam 1S
admitted into said chamber, and also into

which exhaust-steam from a high-pressure cyl-

- inder may be discharged, so as to be utilized
- in a low-pressure cylinder. -
- this supplemental chamber it is subjected to :
. 5o addltmnel heet but remains dry and is en- | through the check- valve,whlch opens inward. Ioo |

By being led into

useful in the low- -pressure cylinder.

In the aeeompfmymg drawmﬂ‘s, Figure 1 18
a perspective view. Fig. 2 lengltudmel
section. Ifig. 3 18 a transverse swhon

having a fire-box, B, and ash-box U, made 1n

a common steam-drum, D, as shown. Inside
the fire-box of the boﬂer, and above the orates,

ing-chamber consisting
B, having inside it a _smeller cylinder or pipe,

these eyhnders for the steem, as heremefter
described.
A pipe, F, leads from the steam- (hum 111130

with a check-valve, a, and eoeks b b’ on each
side of said check- va,lve so it may be removed

inder of the engine, supplying said cylinder
with steam. Amnother pipe, H, with. a valve,

', leads from the top of the boiler to the space ',

between the pipes or cylinders K B/, to estab-
lish a ecirculation when the engine 15 not run-
ning, as hereinafter described.

A. pipe, I, provided with a valve, %, leads
from the lower side of the boiler into the super-
heating-chamber, so that water may be let into

drawing off the Weter when sufficient pressure
of steam is raised.

Let A represent an ordinary steam-boiler

in any desired position, 1 mount a superheat-
of a closed cylinder,

E’, one end of which is open into thie main .
eyhndel as shown, a space being left between 6

the inner eyhnder or pipe, E’, and is provided

the superheater while steam 1s being raised..
Another pipe,dJ, provided with a cock, j, is for

' livened or made more elastm, S0 a8 to be more

55
the usnal way, the b01ler being prewded with

6o

when desired. On the seme side of the super-
heater, connecting with the outer eylinder or .
Jacket E, is a pipe, (+, which leads to the cyl-

s

30 -

The operation of my device is as fellows -

.When the boiler 1s filled with water the cock -
| 90 .

i1in the pipe I is opened, and water allowed to

‘flow into the superheetmg chamber, so that it

will not be injured by the heat.

the pipe F may be kept open at all times, and
when the engine is ready to run the steam from
the steam- drum over the bhoiler can then pass
through the said pipe into the superheater

|

As soon as
the desired pressure is raised this cock ¢ is
closed, and the water drfm n off from the super- -
- heeter through the pipe J. The cocks b ¥ in
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By baving the cocks b & on each side of the
check-valve, it may be removed at any time,
even when steam 1s up, by closing said cocks.
The superheating-chamber is made of a size
in proportion to that of the cylinderof the en-
gine so that the expanded or superheated
steam 1n sald superheater will fill the c¢ylinder
at each stroke, and the superheater will be
about emptied at each stroke of the piston.
The steam entering the superheating-cham-
ber through the pipe F enters the smaller in-
terior cylinder or pipe, B, passes clear across
the width of the fire-box, and then out of the

~ end of said pipe into the main outside pipe or

cylinder, K, in which it spreads in a thin an-
nular sheet. As this superheating-cylinder is
In the flame of the fire in the fire-box, the steam
entering 1t 1s immediately and suddenly ex-
panded, and at the same time all the particles

of water carried in the steam are converted:

mto steam. As it forms a thin annular sheet
around the interior of this pipe or cylinder,
every atom 1s subject to the direct heat of the
fire, and all the watery particles are converted
into steam. The steam is thus dried by the

additional heat; but before it can become so .
much superheated as to ‘be injurious to the

valves 1t 1s drawn out of the cylinder E at the
opposite end from which it is delivered and
taken into the cylinder of the engine. Asthe
steam 1n the superheater is expanded by the

-access of heat, and the conversion of the wa-

tery particles into steam is acecomplished, an

accession of pressure is gained which forces

back the check-valves in the pipe If, shutting
off the supply of wet steam from the boiler.
As'soon as the superheater is emptied by the

stroke of the piston this pressure is relieved,

and steam isagain admitted from the boiler to
the superheater, furnishing a supply of super-
The boiler
may therefore be reduced to a minimum size,
since each charge of steam for the engine is
brought to the required state of perfection in
the superheater, and it is not necessary to

‘maintain so large a supply of steam or water.

A difficulty in the use of superheated steam

‘has been that it is so highly heated usually as

to burn up or destroy any lubricants with

-which 1t comes in contact, and the valves and

seats are then rapidly worn out.
By superheating the steam in a thin annu-
lar sheet suddenly, and then withdrawing it

quickly from the superheater at the moment

1t becomes thoroughly vaporized, but before
too great an accession of heat is gained, I pro-

~ cure dry steam which is not of too high a tem-
‘perature.

A steam-drum is not an essential feature\in
a boiler provided with this superheater, as the

pipe F mmay lead into the crown of the boiler

and draw its supply from there, since it will
be thoroughly dried and all the watery parti-
cles turned into vapor in the superheater.
The supply of steam for the engine while
being drawn from the boiler passes through
the superheater at each stroke of the piston

|

and comes intothe
elastic condition. .

When the engine is not running a circula-
tion may be established between the super-
heating-chamber and boiler by means of the
pipe H. By opening the valve & in said pipe

engine-cylinderin a highly-

70

H when the throttle is closed the steam ex- '

panded in the superheater goes from it back
up said pipe H into the boiler. The steam

‘therefore circulates between the superheater

and boiler through the pipes H and F.
When it is desired to use the steam in a
low-pressure cylinder after having used it su-

perheated in a high-pressure one, I provide an

attachment or supplemental heating-chamber
to my~boiler, into which the exhaust-steam
from the high-pressure cylinder may be dis-
charged. In order to do this I form a dia-
phragm, L, near the rear end of the boiler,
which divides off the water-space around the
tubes fron the main boiler; but the tubes or

flues M connect with the flues of the main

boiler. The heat, flame, and products of com-
bustion may then pass through the rear cham-

ber, N; but the water in the boiler is sepa-

rated from said chamber. Steam may be ad-
mitted to the supplemental chamber N through
the pipe O on getting up steam, so as to keep
it from injury. When the engine is put to

work the valve in the pipe O is closed and the

steam 1n the chamber drawn off into the large
cylinder. |

By means of the supplemental chamber a
locomotive may be operated with high-pressure
steam 1n one cylinder and low pressure in the
other, the exhaust from a small eylinder being

led through the chamber and then into a larger

one. The exhaust-pipe S then admits the ex-
haust-steam from the high-pressure eylinder to
the chamber N, formed by the diaphragm L.
Here this exhaust-steam receives an accession
of heat,all of which is waste-heat from the boil-
er, and is stored to be admitted, through the
pipe P, into the low-pressure cylinder.

The superheating-chamber answers also for
the purpose of generating steam rapidly, a
small body of water at a time being subjected

to the greatest heat of the fire when desired.

To do this, all that is necessary is to open the

-valve L in the pipe H and open the valve 4 in

the pipe I. Some of the water in the boiler
will then flow throngh the pipe I into the su-
perheating-cylinder E, and the steam gener-
ated will rise through the pipe H into the
boller. In this way the superheater may be

utilized as a steam-generator in getting up

steam. |
The arrangement of the chamber composed
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of the pipes E E’ between the boiler and the

throttle of the engine is a preventive of prim-
ing. The priming is the result of water being
carried over from the boiler with the steam
into the engine-cylinder. The theory of the

cause of this 1s that the rapid action of the
~piston in the cylinder causes a partial vacuum
at that point in the boiler from which the cyl-
inder supply-pipe draws the steam, causes a

130




~uum in any part of the boiler.

15 supplied with steam from the superheating-
- I0

to fill the space, part of this water coming into

the cylinder with the steam. This I obviate
by the intervention between the cylinder and
‘boiler of the superheating-chamber, with its
pipe F, carrying the check-valve. The piston |

action, no matter how rapid, can form no vac-
The cylinder

chamber. A small amount of superheated
elastic steam is left in the superheating-cham-

~ ber, and as soon as the pressure is less in the

“superheater than in the boiler, from the dry

steam escaping into the engine-cylinder, wet
steam will flow into the superheater, not in a,

- sudden jump, but, coming in against the al-
~ready elastic steam in the superheater, will
- Hlow in more gradually, so to speak. Thus

20

no partial vacunm will be formed in the boiler,

~and steam only will rush to the exit of the

pipe F, the action not being sudden enough

- to draw water there also.” Still, should any

watery particles come through the pipe F,

not go into the engine-cylinder,
The etfect produced by the use of this super-

. they are vaporized in the superheater, and do
25 |

- heating-chamber in the fire-place, arranged as

| 20

deseribed, is to utilize all the heat of the fuel

in generating and superheating the steam, re-
sulting in’ a great saving of fuel. The steam
1s superheated by the same fire that generates

- 1t, so that the steam is thoroughly dried with-
~~ out the need of additional fuel. @~ .

- T'his superheating apparatus can be applied
toany form of boiler, and it may be used in
~counnection with or separate from the supple-

mental chamber N, as desired. - | .
The number of pipe-connections with boiler

- - and superheater may be reduced by connect-
40,

ing with the other pipes by means of T’s. I

-~ do not, therefore, confine ‘myself strictly to
~ the position of the pipes as shown in the draw-
ings, as these positions may be altered or
~changed in several ways, and the same result
produced. | o .
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- Having thus described my invention, I do
. hot claim, broadly, the employment of a super-

 sudden rush of steam and water to that point | heater extending through,_ag?ross, or behind

thefurnace ; but

What I do claim as new, and desire to se- .5:5 |

cure by Letters Patent, is— o .
1. The interior cylinder, E/, connected with
the ingress-pipe ¥, with its check-valve a and
cocks b 0, said cylinder having its opposite
end open, so as to discharge into a surround- ¢x
ing cylinder, E, through which the steam is re-
turned around the inner eylinder, in combina-
tion with the furnace B of the boiler A and
the supply-pipe G of the engine-cylinder, sub-

stantially as and for the purpose herein de- 6o . '

scribed. - - -- o _
2. The double cylinder E E/, extending
across the furnace and construected as shown,

‘In combination with the boiler A and pipes I,
J, and H, with their cocks 7 j, whereby wa- 65

ter may be admitted from the boiler to said
cylinders for their protection while steam is
being raised, and discharged when desired,
substantially as and for the purpose herein de-
sceribed. | | o
3. The concentric cylinders E ¥/, extending
across thefurnace B, and constructed asshown,
in combination with the boiler A and pipes F
H, with their check-valvea, cocksd b’,and valve
h, whereby a circulation of steam may be main- 43

tained between the boiler and superheater in-

dependent of the motion of the engine, sub-
stantially as herein described. . o
4. The chamber N, so placed as to form a

continuation of the boiler A, and heated by 8o

the flues M, in combination with the pipe O,
provided with a valve for admitting steam
from boiler A into said chamber, and supply
and discharge pipes S P, whereby steam from
a high-pressure cylinder may be discharged 8z
into the chamber and rebeated for usein a
low-pressure cylinder, substantially as herein
described. - -_ | o
In witness whereof I have hereunto set my

hand. | N
I JOHN B. WARD.
Witnesses: | - |
FRANK A. BROOXKS,
S. H. NOURRE. |
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