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UNITED STATES

PATENT OFFICE.

CHARLES WILLIAM SIDDLE AND ROBERT FIELD, OF HUDDERSFIELD,
ENGLAND. -

'STEAM-GENERATOR.

SPECIFICATION forming part of Letters Patent No, 587,373, dated August 3, 189%.
Application filed April 5, 1897, Serial No. 630,717, (No model)

To all whom it may concermns |
Be it known that we, CHARLES WILLIAM
SIpDLE and ROBERT FIELD, citizens of Great
Britain, residing at Huddersfield, in the
county of York, England, have invented cer-
tain new and useful Improvements in the
Method of and Means for Generating or Pro-
ducing Steam and for Heating Water, Air, or

~ other Liquids, Fluids, or Gases; and we do
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hereby declare thefollowing tobeatull, clear,
and exact deseription of the invention, such
as will enable others skilled in the art to
which it appertains tomake and use the same,

This invention has reference to a new or
improved method of and means for generat-
ing or producing steam for motive-power
purposes and for heating water, air, or other
liquids, fluids, or gases, the object of our im-
provements being to generate steam or to
heat liquid or fluid bodies without the aid of
a furnace or fire or burner.

Our sald invention consists in bringing
into direct contact with the water or body to
be heated the products of combustion result-
ing from an explosion or successive explo-
sions or firing in a chamber or confined area

- of an explosive mixture or substance—such
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as, for instance, vaporized oil or other suita-
ble explosive and air, or gas and air, or gun-
powder, dynamite, oberite, or like explosive
substance, which may be found to -answer.
This we accomplish by employingin conjunc-
tion or combination with the boiler or vessel
containing the water, air, or body to be
heated a suitable form of explosion-chamber,
within which an explosive mixture or sub-
stance can be fired or exploded. |

- The mixture of vaporized oil and ailr or
oas and air is either drawn or forced into the
vaporizer or explosion-chamber by pump or
other suitable means and is fired or exploded
by an ignition-tube heated by a lamp- or
burner or by electricity, the compression of
the mixture to the degree desired being ob-
tained by the action of the pump or meansem-
ployed to draw or force the mixture into the
chamber or by an additional pump or piston.
- The vaporizer or explosion-chamber com-
municates with the boiler through a pipe or

so thoroughfare wherein is situated, if required,

a non-return valve or valves of any suitable
construction, which is or are maintained nor-
mally against the seating by a strong spring
or springs apart from the resistance which
the internal pressure in the boiler or vessel
exerts upon the valve or valves. The force
of each explosion expels the resulting prod-
ucts through or past the valve or valves into
the water, which they enter at the highest
temperature and therefore rapidly heat the
water or other body therein and generate
steam or raise.the temperature to the point
desired. | |
In order that our said invention may be
fully understood, reference is hereinafter had
to the annexed drawings, in which—
Figure 1 is a sectional elevation of a steam
boiler or vessel and means for supplying and
firing charges of explosive mixture or sub-
stance into the boiler according to our inven-

tion, and Fig. 2 is a plan of same taken on
lines 1 2.

Referring to the drawings, letter A repre-
sents a steam-boiler or other liquid or fluid
heating vessel which is of any ordinary or
suitable construction and can be fitted with

the usual appendages or accessories, as water

and steam pressure gages, safety-valve, and
water-inlet and steam-outlet, these being left
to individual or special requirements and
forming no part of our invention.

In the water-space of the boiler, preferably
near to the bottom thereof, is placed an ex-
plosion-chamber B, having at its inner end a
valve-casing C, in which isavalve D, adapted
to be held againstits seating to close the out-
let end of the chamber by a strong spring K,
confined between a collar on the valve-spin-
dle and a washer or collar F on the end of a
short spindle F’, located in a barrel or casing
F?, screwed into the valve-casing C. A short
space intervenes between the spindle I’ and
valve-spindle, which allows the valve D to
open to the extent required, this space being
adjusted and the tension of the spring varied
by means of a setting-up screw G, whose posi-
tion, after adjustment, is secured by a lock-

nut G'. -

The spring I is strong enmigh to keep the

valve closed against the compression of an
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explosive
open to the force of explosion of sueh mix-
ture and allow of the produets of combustion
escaping through said valve to the boiler.
The valve D being a non-return valve no
steam, water, or gases can pass from the
boiler into the explosion-chamber. As an
additional safeguard against the entrance of
water or steam into the explosion-chamber,
but also, more particularly, to slightly delay
the expulsion of the products of combustion
into the boiler, so that the highest tempera-
ture 1s attained at the instant theyenter the
water or steam space, we employ a second

valve I, working in a casing ', serewed di- |.

rectly into the valve-casing C or to a short
chamber or pipe HZ, COUpled to said casing C,
as shown, the outlet-ori ice from said Valve
being in the water-space, or it may be in the
steam-slmce, of the boiler.
normally holds the valve H to its seating.
The said valve may be an equilibrium valve,
so that the internal pressure of the boiler will

press with equal force against two opposing |
faces and enable the valve to open easily to

the pressure of the exploded mixture no mat-
ter what pressure there may be in the boiler.
The explosion-chamber I3 is bolted to or

formed integral with a valve-box I on the

outside of and bolted to the shell of the boiler
A, sald valve-box having cast on or secured
to its outer side a cylinder J, wherein works
& piston or plunger K, coupled by connect-
ing-rod Ltoacrank-shaft, (not shown,) which
1s driven from any suitable or convenient
source of motion. The said piston or plun-
ger acts as a pump and at every outward
stroke draws a charge of gas and airinto the
chamber M in the valve- box, which is open
to the cylinder, the gas.su pphed through pipe
N being drawn past the inlet-valve O ] by the

vacuum created in the cylinder, which like-

wise draws a proportionate supply of air

through fine holes or perforations P in the

cap or nut P’, the mixture of gasand air also
being drawn past a second valve Q, interme-
diate of the inlet-valve O and chamber M,

‘which closes immediately the piston arrives

at the end of its outward stroke and con-
fines the mixture in the chamber M and cyl-
1ndler.

On the return or inward stroke of the piston
the mixture of gas and airis forced out of the

cylinder and ehmnber M, past the valve R,

into the explosion-chamber B, and com-

- pressed, the spindle of said valve bemﬂ' three-

6o

sided or having flats thereon to allow the mix-
ture to pass up between the sides of same and
the surrounding wall. While charging the
explouon-chamber the upper end of the spin-
dle of valve R, which forms a second valve R’,

is held agmnst a seating S and prevents com-

munication with an 10'111‘510[1 tube T, screwed

into the upper end of the valve-box. Imme-
diately the piston reaches the end of its in-

ward stroke the pressure of the explosive mix-

ture forces down and closes valve R, thereby

mixture in the chamber B, but will |

A small spring

of the expulsion of all

‘tion as oil or

simultaneously opening

fired, the force of the explosion or pressure
generated thereby forcing the products of
combustion past the valve D and then past
the second valve II into the water-space of
the boller, the water wherein is rapidly heated

“and steam generated.

It may be desirable or preferable to have
the outlet for the products of combustion in
the steam-space of the boiler, where the elas-
ticity of the gases or steam will more readily

‘admit of the compression which the rapid sue-

cessive addition of other gases requires.
The 1gnition-tube T is surrounded by an
asbestos-lined chimney 1" and is heated by ¢

gas-jet Iin the same way asin gas-engines, the

gas being supplied through pipeT? At each

explosion a small quantity of the products

of combustion remains in the ignition-tube,

which, if no provision is made to allow of es-

cape, will interfere with the efficient action

-of the engine or machine.

To insure the escape.of &nysuch oases left
in this ignition-tube, we bend the upper end
of the tube over the top of the chimney, as

‘shown, and make an opening therein which

18 normally closed by a flat spring U or an
equivalent valve adapted to be forced away
from its seating at every explosion and admit
gases from the tube.

T'he valve-box I is water-jacketed to keep
it cool, and the water circulated therethrough
may be that for feeding the boiler.

If vaporized oil and air be used as the ex-

plosive mixture, a.vaporizer heated by lamp
would be added to the box, the admission or
inlet valve or valves being altered tosuit the
changed conditions and the ignition-tube in-
serted insaid vaporizer somewhat on the same
lines as in oil-engines. Although not perhaps
so well adapted for the purposes.of ourinven-
gas and air, an explosive sub-
stance or compound could be used and charged
into an explosion-chamber and fired or ex-

ploded. ,
- In order to shutoff or reduce the supply of
gas or oil when the maximum pressure is at-

mmed in the boiler, a loaded or safety valve
may be coupled by suitable connections tothe

inlet-valve, so that at a certain pressure or
pressures the movement of the loaded valve
outward or upward will control the opening

of the valve and thus reduce or shut off com-
pletely the supply of gas or oil to the cham-
ber.

If water or other liquids or fluids.are to be
heated for warming or like purposes only, for
which a lower tempemture 18 required, Fewer

explosions are given than when generating

steam.,
By the method and means set forth the

_.Whole of the heat obtained by the firing of

an inexpensive explosive mixture is commu-
nicated or driven at once tothe water or other

liquid or fluid, which absorbsit, and is there-

fore rapidly raised to a high temperature and

alve R/, whereupon
the mixture enters the ignition-tube T and is
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steam generated, there being no lass from ra-
diation and not the least waste of fue!l or loss
of heat such astakes placein furnacesor fires.

We claim as our invention—

1. The combination, with a boiler, of an
explosion - chamber projecting within the
boiler and provided with a spring-pressed
outlet-valve D, a short chamber arranged
beyond the said valve, and a second spring-
pressed outlet-valve it} closing the said short
chamber, the pressure of the valve D on 1ts
seat bemg creater than that of the valve H,
substantially as set forth.

9. The combination, with an explosion-
chamber, and means for compressing an in-
ﬂamm&ble oaseous charge within the said
chamber; of an ignition-tube, and a double

valve R R’ operating to close alternately the-

inlet to the explosion-chamber and the pas-

3. The combination, with an explosion-
chamber, and an 10*111131011 tube connected
thereto and p10v1ded with an outlet-hole
connecting with the atmosphere; of a spring

secured at one end to a stationary support

with its free end portion normally closing the

said outlet-hole and permitting a portion of

the products of combustion to pass out of the
ignition-tube, substantially as set forth.

In teshmonv whereof we affix our signa-
tures in presence of two witnesses.

CHARLES WILLIAM SIDDLE
ROBER T FIELD.

Witnesses: | '
ARTHUR B. CROSSLEY,
THOMAS H. BARRON.

| sage nefween the said ig nition-tube and the zo
explosion-chamber, substantially as set forth.
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