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To all whom it moy concern:.

Be it known that I, Joun H. STRINGHAM,
a citizen of the Dnited States, residing in
Jersey QCity, in the county of Hudson and
State of New Jersey, have invented certain
new and useful Improvements in Methods
of Ignition in Explosive-Engines, of which
the following is a specification.

My inverition provides a new method for
ignition in explosive engines. The diffi-
culties conmected with faulty ignition in
such engines are: well known and various
different expedients have been suggested for
securing satisfactory ignition. I have found

that it 1s practicable to accomplish the ob--

ject by making-use of the products of com-

_bustion of one explosion in the eylinder to

* trapping - d--port
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ignite. the succeeding explosion therein by
ioit of such, products and
thereafter releasing them to ignite the next
succeeding charge. According to my raethod,
after the Arst explosion (which is-ignited
by the use of the usual spark plug or other
convenient device) ignition is effected by the
use of the combustion products. I have

- $ound my method to: be remarkably efficient
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'in practice and if does away with many of

the - difficilties” now experienced and with
many expensive devices now used.

Tn carrying out my method it is desirable
to trap some of the combustion products at
the time of the explosion Wwhen they are
very hot and under high pressure, this pres-
sure making the more certain their subse-
quent return to the” cylinder to ignite the
next charge. (which will thus be under less
pressure) and’ the heat—in practice the
trapped products appear as flame—insuring
the ignition. It is desirable, too, to provide
an inclosed space of proper character to hold
the trapped combustion products until they

- are released. . Only a small amount need be
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trapped and the space may be :constructed
and arranged in vdrieus ways according to
the particular circmmstances under whiclt
the method is applied. I prefer to use 2

passage entering the cylinder and Jeading to

a chamber from which another passage leads

to the main exhaust or the outside air, as-

may be most convenient. Preferably, the
passages and chamber are lined with a heat
resisting material, such as asbestos, and cool-
ing means, as a water jacket, may also be
employed if desired. Any convenient means
may be used for opening and closing the

space within which the combustion products

Spscifcation of Zetters Patent. Patenited Aug. 15, 1911,
Application filed July 29, 1910, Serial No. 574,436, '

are trapped. I have found that it is desir-
able to effect the opening and closing of the’
trap on the cylinder side by a valve at the,
entrance to the cylinder, this being prefer-:
able- because. it avoids any space or pocket
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in which gases or products of combustion -

might collect and produce premature ex-
plosion of the charge. All the other walls
of the trap miight be made solid, but it is
decidedly better to have an opening therein

41 which a valve is seated in order to secure

cireulation through the trap and thus keep
it properly clean and in the best working
ordler. 'The means for opening and closing
the trap. may be.of various kinds, an.ar-
rangement ‘of cams.connected with the shaft

‘heing very satisfictory because admitting of

accnrate’ timing. I find that ‘particularly
when the precautions thus indicated are ob-
served the method i entirely reliablé and’

ignition is effected more certainly and more

economically than by any other method of
which I am aware. . : '

The method is applicable o all kinds of
explosive engines, whatever the construction

“or number of cylinders, but for purposes of

exposition T select’ and show in_the accom-
anying drawing an illustrative application

‘of the method to a two:cylinder engine "of
‘a usual type.. It will be. undérstood that

the drawing is illustrative only and de-
sighed merely . to make: plain & preferred
way of practicing my “invention, which ad-
mifs of wide variation without départing
from its scope. : ‘

In the accompanying drawing, Figure 1
is an elevation, partly 1n section, of a two-
cylinder engine with cne form of méchanism
which may be used in practicing the method
shown, and Fig. 2 is a top view of the same.

A and B indicate the cylinders, C the pis-
ton, D the main exhaust, E the electric spark
plug, and F-an electric timer, which is
shown to indicate how the invention may be
applied’ withoit interfering’ with constric-
tions now in use. ' '
@ ndicates a_passage entering. the, cylin-,
der and opened and closed by the trapping
valve H. . ‘

T indicates a chamber connected with the
cylinder by the passage G- :

@’ indicates a passage connecting the
chamber I with the main exhaust or outside
air, :
J indicates the valve located in the pas-
sage G, ' :
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‘the main exhaust
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The’ trap"-shbxvn in. the drawing is ac-
cordingly made "up of the chamber I and
the passage G and G, which are closed re-
spectively by the valves H and J. -

K and L are cams mounted on the hollow
cam-shaft O, the cams being so shaped and
arranged on the shaft that the opening and
closing of the valves are properly timed.

P 1s a cam-rod extending through the
cam-shaft O and - adjustably . connected
therewith by the slots and pinsQ, the eccen-
tric R and the actuating mechanism S en-

abling the ignition to be advanced or re--

tarded. The cam-rod P is operatively eon-
nected with the shaft T, which is connected
with the main shaft of the engine. o
~In this form of application of my method
the first explosion is ignited by an electric
spark from the spark plug E. "At the time
the valve H. is held open by the cam K until
after the valve J has been opened by the cam
L and shut by its spring, the opening of the
valve J being merely for the purpose of per-
mitting some circulation through the trap.

The trapping valve H is closed by its spring

after the valve J has closed and just before
valve opens. There are

_ thus trapped hot combustion products of

30

35

40

45

50

_ atthe combustion

high temperature and. high pressure which
are held in the trap provided until the next

charge of gas is compressed and ready for |

ignition in the cylinder, when the valve I
is opened by the cam K, the hot products of
combustion ignite the charge in the cylinder,
and the operation is repeated. The drawing
shows also a like trap and operating devices
for the application of my method to the sec-
ond cylinder, the tivo being so connected
that the explosions are properly timed with
reference to each other, and it is obvious
that the method may be applied to an engine
having any number of cylinders. ;

It will be understood that various modi-
fications may be made in the apparatus illus-
trated without departing from the scope of
my invention. ' The forms of explosive en-
gines are numerous and in applying the

.method. it will be desirable to adjust it to

the particular engine and the particular pur-

poses for which it is used.,

. Iclaim:— 4 :
< LA method of securing ignition in ex-

plosive engines comprising taking a portion

holding the

products of an explosion,

1,000,454

holding them separated from the cylinder
during the compression of the next charge,
and returning them to the cylinder to ignite
said charge. :
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2. A method of secﬁring ignition in ex- .

Plosive engines comprising taking a portion

of the combustion products from the cylin-
der before the opening of the main exhaust
valve therein, holding the same under high
pressure, and returning the same to the cyl-
inder. to ignite the-succeeding charge.

8. A method of securing ignition in ex-

plosive engines comprising taking a portion

of-the combustion products of the explosion
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while under high pressure, holding the same .

separated from the cylinder during the com- .
‘pression of the next charge, and returning

the same to the cylinder to ignite said
charge; : , : s
4. A method of securing ignition in ex-
plosive engines comprising taking a portion
of the conﬁ)ustion products of the explosion,
holding the same in a receptacle, returning

-said: products from the receptacle to the cyl-

inder, passing a current of gas through the
receptacle to cleanse the same, taking and
holding in the receptacle the combustion
products of the succeeding explosion and
returning them from the receptacle to the
cylinder. - .

5. A method of securing ignition in X~
Ing a portion - -
the explosion.

plosive engines comprising ta
of the combustion products of
before they are exhausted from the cylinder,
same separated from the cylin-
der during
charge, returning them to the cylinder to
ignite said charge, passing a current of gas
through the instrimentality used to hold
said products apart from the cylinder- to
cleanse thesame, taking a portion of the com.-
bustion products of the explosion of said
charge, holding the same separated from the
cylinder during the compression of the next
succeeding charge, and returning said prod-
ucts to the cylinder to ignite said sucoeeding
charge. - ‘ :

Signed at New York city, in the county
of New York and State of New York, this
28th day of July, 1910. A

JOHN. H. STRINGHAM.
Witnesses: o ‘
- Herman Gusrow,

. Kararyny M. Kirey.
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