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To all whom b ma,y concern.:
Be it known that I, HERBERT AKROYD STU-

'ART, a subject of the Queen of Great Britain,

res1d1ng at Bletchley, England, have invented
new and useful Improvementsin or Connected
with Engines Operated by the Explosion of

Mixtures of Combustible Vapor or Gas and

Air, (for which I have received Letters Patent
in Germany, No. 59,882, dated December 7,
1890, and by patent of addltlon, No. 64, 696
dated September 17, 1891; in France Septem-
ber 4, 1891, No. 215, 920 in Belgium Septem-
ber 5 1891 No. 96, 282 in Kngland Oectober

1890 No. 15,994; in Smtzerla,nd December
4 1891 No. 4226 in Cape Colony December
29 1891 No. 729 'in Italy December 31, 1891,
XXVI 30 879, and LXT,73; in Vietoria B anu-
ary 9, 1892 No. 9,371; in South Australia Jan-
uary 13, 1892 No. 2151 in Transvaal Jan-
uary 13, 1892, No. 313 in Spain January 21,
1892, No. 12, 814 in New Zealand January 23
1892 No. 5, 395 in Brazil January 30, 1892
No. 1 389; in Straits Settlements March 25

42, 619 and No. 15,302, and in Canada, Ma,y 22,
1892 No. 38 934) of which the following i is &
spec1ﬁca,t1on

My invention relates to engines operated by~

the explosion of mixtures of gas or hydroea,r-;'
| tion of a liquid hydrocarbon engine having

bon vapor and air.
In the specification filed with my applica-

tlon for Letters Patent on or about December

29, 1890, Serial No. 376,112, T have desecribed

means for preventing the premature or pre-

ignition of an explosive charge of combusti-
ble vapor or gas and air when a permanent
ignitor (such as a continuous electric spark
or a highly heated igniting chamber) is in
communication with the interior of the eyl-
inder, by first of all compressing the necessary
quantity of air for the charge, and then in-

troducing into this quantity of compressed

air the necessary supply of combustible lig-

{

drawn into the cylinder.

uid, vapor or gas to produee the explosive

mmture
The chief object of my present mventlon
is to provide means, whereby the necessary

45

quant1tles of combustlble vaporor gas and of =

‘air may be drawn in during the suction or

outstroke of the piston, when a permanent

50

ignitor is employed, without liability of pre-

ignition, and for this purpose I attach to one
end of the cylinder an explosion chamber
(which chamber in a liquid hydro-carbon en-
gine also serves as the vaporizer) of sufficient
capacity to contain the combustible charge;

the opening or passage which establishes com-

55

munication between the cylinder and the ex- =

plosion chamber being contracted in area,
that is to say, of much less diameter or area

than the cylinder or the explosion chamber
1n transverse section; and I form the inlet for

the air in the walls of the cylinder and that

for the hydrocarbon liguid or other combus-
‘tible vapor or gas in the walls of the explo-
sion chamber, so that air can only enter the

1892; in Austma,-Hungary May 8, 1892, No. |
the contracted passage.

explosion chamber from the cylmder through

To enable my invention to be fully under-

stood I will deseribe the same with reference
to the accompanying drawings, in which—

Figure 1 1s a longitudinal section of a por-

my improvements applied thereto; and Fig.

218 a section on the line x #, Fig. 1.

6o

‘o Indicates the engme cylinder, and b the

piston or trunk. -
~ cisthe explosion chamber, which, as shown,
is formed integral with the cylmder—cover d

and e is the contracted passage which esta,b-
lishes communication between the exploswn
chamber and the cylinder.”

fis a nozzle through which liquid-hydro-
carbon is injected into the explosion cham-
ber, and g is the passage through which air is
This passage com-
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proper times to allow the produets of combus-
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 charge of air is being drawn into the ¢ylinder
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municates with a chamber 5 containing two | contact of the p

valves %, j, the former of which may either
open automatically under the action of the
suction or be actuated to admit air during the
outstroke of the piston, while the latter 1s
operated by a cam through the medium of a
lever & or by other suitable means at the

tion to be exhausted from the cylinder.
The engine shown in the drawings 1s de-

signed to have liquid hydrocarbon injected

into the explosion chamber and formed into
spray before impinging upon the heated walls
of the said chamber; it will be obvious, how-

ever, that where the explosive mixture is to

be composed of gas and air, the gas-inlet to
the explosion chamber can be provided with

a valve adapted to admit gas by suction orin -

any other suitable manner. |
When liquid hydro-carbon is employed the
injections may be so timed as to occur at the

beginning or at any portion of the suction |

stroke or during the compression stroke. I
prefer, however, to give sufficient time for
complete vaporization in order to obtain the
maximum economy of combustible liguid, and
this can be accomplished by injecting the
hydrocarbon during the suction stroke when
the combustible liquid after coming in con-
tact with the hot walls of the explosion cham-
ber vaporizes very completely and occupies
the combustion space displacing a small por-
tion of its contents (air or the burned gases
of the previous explosion) through the con-
tracted passage e. The piston b is in the
meantime performing its outstroke and a

through the valve? and the passage ¢, and al-
though a small portion of inflammable vapor
may pass from the explosion chamber into
the air in the cylinder, yet no mixing suffi-

cient to cause an explosion will take place
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owing to the contracted area of the communi-
cating passage until on the return or com-
pression stroke of the piston sufficient air is

forced from the eylinder into the explosion

chamber to produce a mixture capable of ex-
plosion. The cubical contents of the engine
cylinder and the explosion chamber are so
proportioned that the mixture in the explo-
sion chamber during compression 1s rendered
explosive in time to secure the ignition ator
near the end of the compression stroke.
In practice I prefer to make a relatively
large clearance space [, as shown, whereby a
layer of air remains between the piston and
the charge in the explosion chamber. I have

found that when no clearance space or only

the usual very small clearance space 1s left,
the back of the piston and walls of the ¢ylin-
der become rapidly fouled with deposit and
that, when a clearance space of, say, a quar-
ter of a diameter is left, this deposit is obvi-
ated. I believe the layer of air in the clear-
ance space has the effect of preventing the
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roduects of combustion with
the piston and the walls of the cylinder and
thereby obviating the deposit thereon. The
volume of relatively pure compressed air also

supplies an excess of oxygen to complete the
combustion originated in the explosion cham-

ber and thereby burn up the earbon, which
might otherwise form deposit.

When the explosion chamber is used as a
vaporizer the internal surface thereof may be

ribbed (as deseribed in the specification be-

fore referred to) or corrugated; and instead
of injectingthelignid hydro-carbon by means

of a pump it may be drawn into the cylinder.

by the partial vacuum produced 1in the cylin-
der during the suction stroke, suitable ar-
rangements being made to measure the liquid
charges and prevent admission of air in any
prejudicial quantity. - o -
" When the engine is used as a gasengine or
as an oil engine, using aliquidfuel vaporizer
outside the combustion chamber, the inflam-

‘mable gas or vapor may also be drawn or

forced into the explosion chamber. In such
cases the explosion chamber may or may nob
be highly heated, and it may or may not be
used to fire the explosive charge when formed

by the compression of air (from the cylinder).

into the chamber. 'When thechamber 1s not
highly heated,ignition of the explosive charge
may be effected by an incandescent tube, by
continuous electric sparks or by other known
means of igniting. Ipreferably, however,use

‘the highly heated explosion chamber for ig-

niting the charges, and I heat it by a lamp

or other means when starting the engine, the

successive explosions serving to maintain the
explosion chamber at the requisite tempera-

ture for igniting the charges, as described in

the specification before referred to.

Having now particularly described and as-
certained the nature of my said invention and
in what manner the same is to be performed, I
declare that what I claim 18— N

1. In an engine operated by the explosion

of a gaseous mixture such as deseribed, a
chamber at the rear of the cylinder adapted

to be highly heated for vaporizing and ignit-
ing the explosive mixture, said chamber be-
ing combined with and communicating di-
rectly with the working ¢ylinder by a con-
tracted passage always open to the said cyl-

inder, a hydro-carbon inlet for said chamber

and an air-inlet valve located at the end of the
cylinder, whereby the air on entering is pre-
vented from passing into the vaporizing cham-
ber until compressed by the return stroke ot
the piston, by which arrangements premature
ignition is rendered almost impossible, sub-
stantially as and for the purposes specified.
2. An engine of the kind above deseribed
having an explosive chamber communicating
with the working cylinder through a con-
tracted passage at all times freely open and
in which the combustible liquid, vapor, or gas
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and the air are introduced separately, name- | and the chamber h provided with valves «.

ly, the one into the combustion chamber and

the other into the cylinder as set forth, the |

explosive chamber serving by means of its hot
surfaces, to ignite an explosne charge, sub-
stantlally as descrlbed |

3. In combination,the explosion chambere. |

formed integral with the cylinder cover d. and
having a, nozzle /, and free passage e., the cyl-

1o inder ¢. having the air passage ¢., piston b., |

2

and 4., the combination being and operating
substantla,lly as set forth.
HERBERT AKROYD STUART.
Witnesses:
G. F. REDFERN,
JOHN E. BOUSFIELD |
Of the firm of G. F. Redfem & Co., Patent
“Agents, 4 South Streetl, Hinsbury, London,

E’ngland
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