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s useful Improvements

in - alignment
pistons each

“are adapted to be shut by their

ENGINE.

Appilic étion

Be 1t known that 1, ATFREDO GUMTA; ‘9,
subject of the Xing of Ttaly, and resident of
Turin, Ltaly, have : vented certain new and

the following 1s a specification.

The present :nvention relates to two
internal combustion
object an engine which comprises omne.or
more pairs of concentric cylinders arT anged

nd connected by pairs,
2lso to control inlet and exhaust ports pro-
vided in the walls of said cylinders. .
The figure of the annexed drawing shows
by way of example an embodiment
present invention in central vertical section.
In said embodiment 1 and 2 are concen-
tric cylinders supported by a frame O In
alignment with. and spaced apart to -some
extent from each
connected by a sleeve 8 which
the adjacent opposite
opens into the respective CY
The upper cylinder 18 closed by a top. cOV!
01 while the lower one Opens into a closed
chamber 11 which 1 this embodiment 18
provided by the crank case. U
Within the cylinders 1 and 2 aré located

[
1 -

is fastened to0
and

the respective pistons 5 gnd 6 which are

hollow and bell shaped with their transverse _
h. 928 are open for ~dmission of mixture or air

walls or bottoms arranged towards eac
other and connected by 2 hollow rod 4 which
reciprocates gas-pressum-tight_ through the
sleeve 3. | B o
The cylinders 1 and 2 aré prwided with
ports 23—23 respectively, which are located
at points spaced to equal distances from the
ends of the respective cylinders located ad-
jacent to each other and said ports 23—23°
cooperating
semain clear therefrom on
these pistons reaching one end of the stroke;
other ports 24—24 are provided in the cyl-
inders which are similarly
$pective pistons and 6 and are arranged o
y the pistons reach-
ing the opposite end of their stroke. - |
In the middle portion of the hollow rod 4
:s located & transverse partition ]
provides 1n <aid rod two chambers 5, ©
opening in the respective pistons 5—6 at the
two sides of said partition said hollow rod 4
05—95" hereinaiter described.
The ports 23—23" open in annular cham-

pistons and to

in Engines, of which
stroke
engines and has for its
with each other, and driving
located in one of said cylinders

of the

These cylinders are '

~ tive cylinders

shut by their re-.

38 with a crank

Ht‘he chamber

fled May 8, 1922 Serial Mo. 555,129,

bers 27—27’ having a connection 31 for 1n-
let of a combustible charge or of an air
charge, the ports 94—24" open respectively
_;1ln nnular chambers 28—28° having an out-
et 32. | .

60

The intermediate sleeve 3 and the adj acent

working chambers of the cylinders 1 and 2
are preferably provided with &
water jacket 29. R
" Rach cylinder is provided with igniting
means which are shown by way ot example
in the form ot sparkingf--plugs.SO, o
The lower piston 9 1is connected by a rod
_ chaft 34 journalled in the
frame O, as ‘usual. .
The operation s as follows: assuming the
reciprocating pistons 5 and 6 to be in the
position shown by the diagram is at
their lower dead centre, the ports
cylinder 1 are cleared and the combustion
gases of & previous operation are discharged
hrough 23 and 32, while the ports 25 admit
- to the same cylinder 1 an amount of fresh
charge which ‘has been compressed ,
casing 11 during the downward stroke of
the piston 5, this piston 5
seribed and putting 1n communication the
casing 11 with the chamber 5’ of the hollow

rod 4, as described.

At this time in the cylinder 2 is being _'com-

pleted the compression stroke during which
while the ports -

the ports 24’ 25" are closed,

into the space 2. .
Then the pistons 5—06 rise in their respec-
1 and 2: in the first one the

cooling

65

70

75
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being hollow as de- -

85

90

ports 25 are losed as soon as the lower por-

tion of the _
3 and the ports 24 are closed by the piston.
Then in the cylinder 1 1s made the compres-
sion of the charge .nd at the same time 2
vacuum is produced 1n the space 1’ and 1n
11, - |
Near the end of thl stroke the piston o
clears the ports 29 and then the charge sup-
plied through the supply duct 31 may enter
fhe chamber 11 in which & vacuum h
produced as described. )
is promoted’ the ignition and
0y d in the

presses in the spaceé 1’ and

the charge intended. to enter the cylinder 1

through the ports 29
been completed.

hollow rod 4 has entered the sleeve -
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shown on the drawing and the Sale opera- - said pistons, - a partition in sald rod, this
tion is repeated. | o ‘rod having passages at the two sides of said
The operation in the cylinder 2 is similar partition leading from the hollo of each
5 to the above described one and more: partic- piston to-the. chamber of the respective cyl- 70

ularly when the piston 6 is moved upwardly inder, means connecting. said’ pistons and

Then the‘engine is again in the position in each cyli'nd,er, a hollow rod connecting

inder 2, it compresses the charge in the top * pistons and hollow rod cooperating to con-
portion 2 of the cylinder ; at the end of this trol the admission and exhaust to and from °
10 stroke the exhaust port 24’ and the supply the engine cylinders. , R 7
- one 257 are clear from -the piston so as to 3. In an engine, 3 pair of cylinders ar-
produce an injection of the charge into the ranged in alignment with each other, inlet
cylinder and the exhaust of the combustion and exhaust ports in each cylinder inter-
gases therefrom. Thep the piston is again - mediate its ends, a sleeve connecting said cyl-
15 moved down by the operation of the engine inders; a hollow piston in each cylinder, a 8¢
- %o compress the charge in the cylinder'2 and hollow rod siding through said sleeve and
to draw a further amount of charge mto the connecting said pistons, said rod. having -
- space 2" and so on, _ -  ports adapted to open 1nto said cylinders, -
In each of the cylinders is thus obtained a and ineans- connecting gaid pistons. and
20 two stroke cycle and the operations of the hollow rod to the engine crank shaft, said 85
cylinders are so timed as to produce two: pistons and rod cooperating to control the
driving actions with each revolution of the admission and exhaust to and from the ep.
crank shaft, this making very even the run- gine cylinders. .
ning of the engine which -Operates like a 4. In ap engine, a pair of cylinders in
25 double acting engine. - ~ alignment with each other, inlet and exhaust 90
The described arrangement makes possible ports.in each cylinder Intermediate its ends,
- to provide the inlet and exhauyst ports at two a sleeve connecting said cylinders, a piston
opposite ends of each cylinder ang thus the in each cylinder, this piston being hollow
~ combustion gases may be fully exhausted, and having such an extension as to close one N
30 without any loss of fresh mixture. - 0f said ports and clegr the other one when 95

Further ‘al] the admission and exhaust it is at one end qf—ii‘ts stroke, 2 hOHO-V_V rod - -

ports are controlled directly by the driving connecting salql pistons and havmg an inter-
pistons and by parts solid therewith, with. mediate partition, ports at the two sides of

3o The engine may be operated by means of as to open into the cylinder when the piston 100

Ing a jet of liquid fuel into. ap. alr charge Cooperating to control the admission and ex-
40" compressed within the cylinder, or finally’a haust to and from sald cylinders, 105
gaseous fuel may be used R - engi , inders
- ' ay be arranged in differ-  alignment with each other, inlet and exhaust
ent positions than that iHustrated, say they ports in each cylinder intermediate its ends,
may be horizontal or ‘inclined, and many a sleeve connecting said cylinders, a piston in
45 other modifications may be introduced in tha each cylinder, this piston being hollow and 110
- construction described and illustrated, with- having stuch an extension ge to close one of
. out departing from the spirit of this in- said ports and to clear the other one when
. .vention which ' It is a ,
_ pended claims, S _ er-
90 " What T claim g my invention and desire mediate partition, and ports at the two sides 115
to secure by United States Letters Patent of this partition, these ports being seo located -
18 1— - I ' - asto open into the cylinder when the piston
L In ap engine, a pair of cylinders ar- is closing said inlet Ports and clearing the
ranged in alignment with egch other, inlet exhaust ones, and means connecting said pis- -
00 and exhaust ports in each cylinder inter- tons and hollow rod with the engine crank 120
mediate itg ends, a hollow piston in each shaft, said pistons and ports -'cooperating to
cylinder, a hollow rod connecting said pis- control the admission and exhayst to and
- tons, and meang connecting said pistons and from said cylinders, : | o
hollow rod with the engine crank shaft, said 6. In ap eLgine, a pair of cylinders in
60 pistons and hollow rod cooperating to con- ‘alignment with each other, inlet spd exhaust 125
~ trol the admission and exhaust to and from ports in each cylinder intermediate its ends,
sald cylinders, S " a sleeve connecting said cylinders, a piston
2. 1In an engine, a pair of cylinders ar- in each cylinder, this piston being hollow
_ ranged-in alignment with each other, inlet and having such ap extension as to cloge
65 and exhaust ports in each cylinder, a piston one of satd ports and to clear the other one 130
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when it is at one end of its stroke, a hollow of this partition, the ports of said rod being

rod connecting said pistons in such a re- SO located as to open into the cylinder when
“gpective positlon as one of them clears the the piston is closing aid inlet ports and 10
inlet ports of 1ts cylinder at the time the clearing the exhaust one. | '
« other one clears the exhaust ports of 1ts own  Signed at Turin, Italy, this 7th day of
cylinder, sald hollow rod having an Inter- April A. D. 1922.
mediate partition and ports at the two sides | ALFREDO GUAITA.
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