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To all whom it may cOncern’

Be it known that I, Joux J. CoxyoLLY, 8
citizen of the United States, and residing in
the city of Pittsburgh, in the county of Alle-
gheny and State of Pennsylvania, have in-
vented or discovered new and useful Im-
provements in Internal- Combustion En-
gines, of which the following is a specifica-
tion. ‘ .o

My invention consists in certain new and
useful improvements in internal combustion
engines and it particularly relates to means
for igniting the fuel charges in the engine
cylinders. ‘

The object in view is the provision of auto-

matic inter-cylinder firing means whereby
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“inder in which

the products

ignite in turn the next cylinder in progres-

sion, thus doing away with the use of a mag-

neto or other exterior igniting and timing
apparatus which is costly to install, -adds
materially to the weight, and requires fre-
quent and skilled attention to maintain it in
efficient operation. . = ‘

‘I effect these objects by connectin ‘each
cylinder by means of a passage With the cyl-
the next céharge is to be ex-
ploded in such a manner that the products
of the explosion in the first named cylinder
will in turn ignite the charge in the last
named .cylinder. The result 18 the progres-
sive explosion of all the cylinders in their
proper. sequence, means being provided to
prevent back firing through sald passages.
‘In the accompanying drawings, Figure 1
is a.longitudinal, vertical section of a six
cylinder internal combustion engine em-
bodying my invention; Fig. 2.is a side eleva-
tion of the same, reversed from the position
shown in Fig: 1, and Fig. 3 is an enlarged
detail in section along the line IXT—III in

Fl'% 2. - ‘
he following is a detailed description of
the drawings.

A3, A% A%, A4 AT, and AS, represent the
cylinders of the internal combustion engine
which; for the sake of illustration are as-
sumed to be ignited in. the following se~
quence A, A3, A%, A, A*and A%

1 represents the water jackets.

B, B2, B%, B¢, B® and B are the pistons
reciprocating in cylinders A, A% A3 A% A°

and A®, respectively, connected by means of

piston *ods @ with the crank shaft C. 3 rep-

of combustion in a cylinder.

.action. "~

resents the fuel inlet valve and 4 the exhaust’

valve of each cylinder. :

In the lower wall of each
port 3 which is exposed by the piston as the
same approaches its outermost position

while: 6 is a port in the upper wall of each ¢

above the innermost position of the
The port 5 of each cylinder is con-
6 of the cylinder next to
of a suitable passage, 4s

cvlinder
piston.
nected to the port
be fired by means
for instance the copper tube 7. 8 is a check
valve in the tube 7 adjacent to the port 6 to
prevent back firing through the passage.
TWhere the cylinder charges are to be ig-
nited in the order above, indicated, the port
5 of cylinder A is connected to the port 6
of cylinder A®; the port 5 of cylinder A® is

connected to the port 6 of the cylinder A*3’

port 5 of cylinder AS is ‘connected to the
port 6 of the cylinder A®; the port' 5 of the
cylinder A° is connected to the port 6 of the
cvlinder A*; the port 5 of the cylinder A* is
connected to the port 6 of the cylinder A%,
and the port 3 of the cylinder A? is con-
nected to the port 6 of the cylinder A*. The
length of the passages or pipes 7 should be
equal. ‘

9 represents an électrie spark plug pro-
vided for one or more of the cylinders for
starting purposes.. But one of said spark

lugs is required, but I prefer to provide
additional spark plugs to insure positive

“The operation of the invention is as fol-
lows, when the engine is working: Begin-
ning with the cylinder A?, for the sake of
illustration, its piston B? has uncovered the
port 5 on its explosion stroke permitting 2
portion of the ignited fuel to pass through
the pipe 7, past the valve 8 enterin
per end of the cylinder A* through its. port
¢ and igniting the compressed fuel charge in
said cylinder. Back firing through the pipe
7 is prevented by the valve 8 so that no
power  escapes into the cylinder A% The
port 5.of each cylinder is positioned to be
exposed before the exhaust valve 4 is opened
for the scavenging stroke of the piston,
while the pressure in the succeeding cylin

der holds the valve 8 in place during .such’

scavenging stroke in the preceding cylinder,
so that there is no admission of the products
of combustion from the preceding cylinder
at that time. .

cylinder is &
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During the compression stroke of the pis-
‘on a certain amount of fuel is driven into
the pipe 7 and sealed therein by the ascend-
ing piston, so that when the ignited fuel is
adimitted to the port & by the piston de-
scending on the explosi-n stroke, the light
charge in pipe 5 will be fired and assist in
shooting an 1gniting flame inte the succeed-
iné‘: cylinder. )

Vhen the piston B! of cylinder A' ap-
proaches its outermost position on the ex-
plosion stroke, the port 5 of said cylinder
will be exposed. permitting the flame to pass
through to the head of cylinder A3, in which
a fuel charge is now compressed, and fires
the said charge.

In like manner each cylinder as its pis-
ton approaches the outer limit of its explo-
sion stroke will ignite the compressed charge
in the cylinder next fired, and such progres-
sive firing will contirue as long as fuel is
admitted to the cylinders and the quantity
or richness of the fuel mixture will govern
the rapidity of progressive ignition.

To start the engine I prefer to use a bat-
tery or other electric circuit sparking plug
which will ignite the initial charge in one of
the cylinders and establish the progressive
ignition above described.

It is evident that the operation of my en-
gine when once started is automatic.

My invention. which for the sake of illus-
tration, T have shown applied to a six cylin-
der engine, may be applied to any internal
combustion engine with more than one cylin-
der.

The advantages of my invention are mani-
fold. The saving in weight is very sub-
stantial and. this together with the absence of
any electrical mechanism likely to become
disarranged by jarring or rough usage espe-
cially recommends the invention for auto-
mobtile and aeroplane use. The use of com-
plicated and expensive mechanism is avoid-
ed, and no technical skill is required to main-
tain the engine in perfect order. The cost
of applying my invention to an internal com-
bustion engine is very small while the ad-
vantages over the present ignition system
are, as has been explained, very substantial.

Although for the sake of ¢learness, Ihave
minutely described the embodiment of my

leading from the

1,313,387

invention shown in the drawings, I do not
wish to limit myself thereby but claim
broadly :—

1. In an internal combustion engine com-
prising a plurality of horizontally arranged
cylinders, pistons working in said cylinders
and an inlet and a scavenging port for each
of said cylinders, means for firing said cylin-
ders progmssive]{ consisting 0% W passage

ower end of each cylinder
at a point within the outermost position of
the piston thereof to a point in the compies-
sion chamber of the cylinder next in-turn to
be fired, all of said passages being of a uni-
form length, the entrance to said passage
from said first namgd cylinder being open
and being exposed by the outward stroke of
the piston previously to the opening of the
scavenging port of said cylinder, substan-
tially as and for the purpose set forth.

2. In an internal combustion engine com-
prising a plurality of horizontally arranged
cvlinders having inlet and exhaust ports
therein, pistons working in said cylinders
and means for progressively firing said ¢yl-
inders consisting of passages of equal
lengths leading from the lower end of each
cylinder at a point within the outermost
position of the piston thereof to a point in
the compression chamber of the cylinder next
in turn to be fired. K )

3. In an. internal combustivn engine, the
combination of a plurality of horizontally
arranged cylinders connected together by
passages of equal lengths leading from a
point within the outermost position of the
piston in each cylinder to a point in the cou.
pression chamber of the next cylinder in
turn to be fired.

4. In an internal combustion engine the
combination of a plurality of horizontally
arranged cylinders connected together by
passages of equal lengths leading from a
point within the outermost position in each
cylinder to a point in the compression cham-
ber of the next cylinder in turn to be fired
and means for preventing a back fire in sair
passages.

Signed at Pittsburgh, Pa., this 22nd day
of July, 1915,

JOHN J. CONNOLLY.
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