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UNITED STATES PATENT OFFICE.

SAMUEL PEARSON, OF KEli.RVILIaE, TEXAS.

INTERNAL-COMBUSTION ENGINE.

A

speciﬁcafion of Létters Patent.

Patented Jan. 16,1912.

To all whom it may concern: ,
Be it known that I, SAMUEL PrarsoN, a
subject of the King of Great Britain, and a
in the county of Kerr
and State of Texas, have invented a new and
Improved Tnternal-Combustion Engine, of
which the following is a full, clear, and ex-
act description. ) '
Among the principal objects which the

present invention has in view are:-to pro-

vide means for compounding the expansion
effect to obtain the highest: possible: effi-
ciency; to provide means for automatically
operating the exhaust valve from the low
pressure cylinder; to provide-a plurality of
high pressure cylinders united for delivery
to a single low pressure cylinder and ar-
ranged to deliver the partially expanded

gases on opposite sides of the low pressure
piston; to provide means for manually and’

at will reversing the operation of the pis-

" tons and the crank shaft connected there-
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with; and to provide-a plurality of high
pressure 2-cycle engine cylinders operatively
connected to exhaust into a low pressure
cylinder and to :the opposite sides of the
piston therein. o )

One embodiment of the present invention
ig disclosed in the
the accompanying drawings, in-which -like
characters of reference denote corresponding
parts in all the views, and in which—

Figure 1 is a vertical longitudinal section
of a reversible 3-cylinder 2-cycle type of en-
gine, constructed and arranged in accordance
with the present invention, the section being
taken on the line 1-—1 in Fig. 2; Fig. 21is a
vertical cross section taken on the line 2—2
in Fig. 1; Fig. 8 is a horizontal séction taken
on the line 3—3 in Figs. 1 and 4; Fig. 4 isa
side view of an engine constructed and ar-
ranged in accordance with the present in-
vention, showing the reversing lever and
parts connected therewith.

A preferred form of the invention is illus-
trated in the drawings, wherein the two high
pressure cylinders 9 and 10 are each pro-
vided.with an approximately centrally dis-

. posed exhaust port 11, 11. The exhaust ports

50

55

open into vertical channels 12, 12, which are
extended the full length of the low pressure
cylinder 18, and with which the said chan-
nels are in open communication through
ports 14, 14 at both ends of the said chan-
nels. The low pressure cylinder 13 is formed
to a diameter to provide a surface area of

tion by stuffing boxes 21, 21,

stryucture illustrated in |

 trated in the drawings in

“Applecation filed December 14, 1910. Serial No. 597,210§

the piston 16 proportioned to the areas of
the pistons 15, 15 in the high pressure cylin-
ders 9 and 10. : : :

The upper and lower extensions of the
channels 12, 12 are separated by rotary
valves 17, 17. The valves 17, 17 are par-
tially cut away at 18, 18 to form passages
for the delivery of the partially expanded
gases from the cylinders 9 and 10 to the
cylinder 13. The valves 17, 17 are suitably
mounted in the casing, and are connected to
arms 19,,19 fixedly mounted on the shafts
20, 20. The shafts'20, 20 are held in posi-
which are dis-
posed In the frame substantially as shown in
Fig. 8 of the drawings.

The arms 19, 19 are connected by a link

bar 22, a stud 28 mounted thereon being ex-
tended through a slot 24 in the lever 25.

The lever 25.is suitably mounted at 26 in

‘the frame of the machine, as shown best in

Fig. 4 of the drawings. A detent quadrant
97 is provided to hold the lever 25 in ad-
justed position, the said lever being held by
a detent rod 28 mounted on. the lever 25 and
operatively controlled by a grip lever -29.
The rod 28 is arranged to extend within the
nicks 80, 30 provided- on the quadrant 27 to
hold the lever 25 in adjusted position. ..
By rotating the shafts 20, 20 and the valves
17, 17  connected ‘therewith, thé said- valves
are rocked within the'channels 12 to reverse

the, npper .and lower extension of ‘the chan-
nels 12 with thé ¢ylinders 9 and 10. For ex-
ample, when the lever 25 and shafts 20, 20

" connected. therewith and carrying the valves

17, 17, are thrown to the position shown in

‘Tig:'4 of the drawings, the valves 17 are in

the position-shown in Fig. 1. If the lever

| 95. be now moved to the extreme right, as

seen in said Fig. 4, the shafts 20 and valves

17 cennected therewith will be rotated one-.

quarter of a revolution, which will dispose
the solid portions of ‘the valves 17 on the
left of Fig. 1 between the port 11 and the
lower extension of the channel -12; and dis-
pose the solid portion of the valve.at the
right of Fig. 1 between the port 11 and the
upper extension of the channel 12. In this
described position the delivery of the gases
from the cylinders 9 and 10 to the cylinder
18 would exactly reverse %1@ delivery illus-

ig. 1. ’

In the preferred form of adaptation of
the present invention the 2-cycle type of
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engine is employed in the high pressure cyl-
inders.
drawings, the lower or crank ends of the
cylinders 9 .and 10 are closed to form air
compression .chambers below the pistons. 15,
15 for clearing the cylinder of burned gas
and for supplying air for the explosive mix-
ture as and in the manner usual to this type

o of engine. Thelopenings 31, 81 at the crank

10.
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' mechanism, may be constructed and ar- .
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ends of said cylinders deliver into duects

32, 82, which ducts are each in open commu-

nication with a/valve chamber 33, which is
closed by a’valve 34. At the lower end of
each of the cylinders:is provided an air
intake valve 35, constructed to open inward

and to seat by the pressure of a spring 36. {

The ¥alves 34 dre seated by springs 87, and
are lifted ffom their seat by the pressure
of the fuel in the ducts 32, when the same
overbalahces the pressure of the expanding

-gases in the ¢ylinders 9 and 10.

Suitable fuel supply mechanism and ig-
nition mechanism are provided to operate
in the upper end of the cylinders 9'and 10.
The admission valves, and:timing mecha-
nism for the operation” of the ignition

ranged in accordance with any approved
type. ' . N
In the operation of the engine, the cranks

50, 51 and 52-are disposed in such manner
that each of.the cranks 50 and. 52 is- dis-

posed at an:.angle of 120° in advance of the
crank 51, the piston 16 of the low pressure
cylinder 13 being connected with the said
crank 51. Thevalves 17, 17 are arranged
with reference to the lead of.the cranks 50
and 52 to deliver the partially expanded
gases from the leading cylinder behind
the piston 16 in the low pressure cylinder.
In this manner the expansion of the low
pressure cylinder follows the expansion of

-~ one of the high pressure cylinders on the
- outward power stroke of the piston in the

45
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said high— pressure cylinder, and reaches,
~the dead center on the outer stroke as the

expansion occurs in the other or second high
pressure cylinder. The partially expanded
gas is transferred from the second high

pressure cylinder to the low pressure cylin-.
~der on the under or crank side of the piston
'16 while the said piston is lifting, the said

gases expanding to 1ift the crank 51 as the
second explosion occurs in the former high
pressure cylinder. Thus the partially ex-
panded gases delivered from each of the
two high pressure cylinders codperate with
the newly expanding gases at the moment of
explosion in the opposite high pressure cyl-
inder.. The totally expanded gases are ex-
hausted from the cylinder 13 by way of
ports 53, 53. The ports 53, 53 open into
the valve chamber 54, which is provided
with an exhaust pipe 55. The exhaust pipe
55 is provided with a bolting flange 56 to

As shown in the 'accompanying

| 1,014,668

receive a duct for carrying away the gases
to the open air or through a muffler, as the
case may be. The ports 53, 53 are controlled

by spool valves 57, 57 which are mounted

at each end of a single valve stem 58. 7

.The stem 58 is dispésed in sliding relation

to a bridge 59, and between said bridge and

-the heads of said spool valves are disposed °

spiral springs 60, 60, the operation whereof
normally disposes the valves 57, 57, over the
ports 53, 53. :

- At each end of the cylinder 13 and the
chamber 54 is provided a passage 61, which
passage is constantly open. In the opera-
tion of the engine, when the gas is delivered
from -either of the cylinders 9 or 10 to the
cylinder 13, the same is admitted through
one or other of the passages 61 behind the
valve 57 disposed adjacent to the portion
of the .cylinder 18 receiving the charge.
The pressure of the expanding gas thus
admitted to the chamber 54 moves the
spool valve 57, 57 out of alinement with the
port 53, opening communication between the
said port and the exhaust pipe 55. . Tt will
be seen that the port 53 thus oper is on what -
may be termed the dead side of the piston,
16, and in the cylinder 13 where the said

(o]

| gases have been fully expanded. The bar-

rel or side wall 6f the piston 16 covers the
other of said ports 53 during the expansion -
of the gases in the end of the cylinder to
which they have just been admitted. In -
this manner when and as the piston 16 ‘is
moved by a fresh charge -of ‘expanding.
gases, the escape for the-old or dead charge
1s provided. In the reciprocation of the
piston 16 sufficient of the" dead charge is

trapped to form a cushion at the far.end to'

cushion the stroke of the piston, thereby: re-
lieving the crank from the strain, as in -
ordinary constructions. I
When in the-operation of an engine con-
structed and a-vanged in’accordance with _

the present invention . as disclosed. in the. 10

accompanying - drawings “and “hereir. - de-
scribed;- it is desired to reverse the engine;.
it is only necessary that the lever 25 'sha-lf ,

be thrown to the otie. or other extreme - po-

sition on the quadrant-27, thereby rotating 115.
-one-quarter of a revolution the valves 17, 17,

and disposing the passages 18, 18 to deliver -
the partially expanded gases from the two . ‘
high pressure cylinders 9 and 10 in direc--

tions relative to the cylinder 13 the reverse ‘12¢

of that previously followed, and this with
reference to the direction in which the en-
gine has been previously moving. -

~ While I have herein described a type of
engine which may be reversed in the man-

.ner as set forth, a form of construction may

be employed, wherein the engine is not re-

versed. In such construction one or other -
of the upper or lower sections of the chan--
nel 12 is omitted, and the said channel 12 is 130
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constantly open between each of the cylin-
ders 9 or 10 and the cylinder 13, and at
the upper or lower end or port 14, 14 thereof.

It will be .understood that the non-re-
versible type of engine operates in all par-
ticulars, as far as the explosion of the fuel
charge and the transference of the expand-
ing gases from the high pressure cylinders
to the low pressure cylinder are concerned,
as the engine above described.

Having thus described my invention, what
T claim as new and .desire to secure by Let-
ters Patent is:— SRS

1. An internal combustion engine, com-
prising a low pressure cylinder having ex-
haust ports formed in the side wall thereof
near the ends thereof; an exhaust chamber
mounted on said cylinder and in communi-
cation therewith through said ports; a valve
mounted in said chamber arranged to close
said ports alternately; a piston mounted in
said cylinder adapted to closé said ports;
a plurality of explosion cylinders connected
with said low pressure cylinder to exhaust
into said low pressure cylinder and at the
opposite ends thereof, sa1d cylinders having
exhaust ports disposed in the wall thereof
about midway the length thereof ; a plural-
ity of pistons, one mounted in each of said
explosion cylinders, adapted to close the
exhaust ports formed therein ; a crank shaft
having a plurality of cranks disposed at an-
gles of near 120°; and a plurality of piston
rods connecting said cranks and said pistons.

9. An internal combustion engine, coin-
prising a low pressure cylinder having ex-
haust ports formed in the side wall thereof
near the ends thereof; an exhaust chamber
mounted on said cylinder and in communi-
cation therewith through said ports; a valve
mounted in said chamber arranged to close
said ports. alternately; a piston mounted in
said cylinder adapted to close said ports; a
plurality of explosion cylinders connected

‘with said low pressure cylinder to exhaust

into said low pressure cylinder and at the
opposite ends thereof, said cylinders having
exhanst ports disposed in the wall thereof
about midway the length thereof; a plural-
ity-of pistons, one mounted in each of said
explosion cylinders, adapted to close the
exhaust ports formed therein; a crank shaft
baving a plurality of cranks disposed at an-
gles of near 120°; a plurality of piston rods
connecting said cranks ang said pistons;
and means for shifting said valve in said
exhaust chamber in timed relation with the
movement of the pistons in $aid explosion
cylinders. - ‘

3. An internal combustion engine, com-
prising a low pressure cylinder having ex-
haust ports formed in the side wall thereof
near the ends thereof; an exhaust chamber
mounted on said cylinder, being in commu-
nication therewith through said ports and

a

cylinder and said chamber. to-admit the:-ex-
panding gas from said- cylinder to said
chamber; a slide valve mounted - in said
chamber arranged to-close said ports-alter-
nately; a plurality of springs arranged to
normally maintain the said valve in closed
relation to said ports; a piston mounted in

said cylinder adapted to close said ports; a-

| plurality of explosion cylinders connected

wvith said low pressure cylinder to exhaust

“into said low pressure cylinder and at the

opposite ends thereof, said cylinders having
exhaust ports disposed in ‘the wall thereof
about midway the length thereof; a plural-
ity of pistons, one mounted in each of said

explosion cylinders, adapted to close the ex-
haust ports formed therein; a crank shaft
having a plurality of cranks disposed at an-
gles of near 120°; and a plurality of piston
rods connecting said cranks and said pistons.

4. An internal combustion engine, com-

prising a low pressure cylinder having ex- -

haust ports formed in the side wall thereof

‘pear the ends thereof and iutake ports dis-

posed at the ends of said cylinder; ar ex-
haust chamber mounted on said cylinder
and in communication therewith through
said ports; a valve mounted in said cham-

ber arranged to close said-ports alternately ;-

mieans for shifting said valve in said ex-
haust chamber in timed relation with the
movement of the pistons in the explosion
cylinders of said engine; a piston mounted
in said low pressure cylinder adapted to

close said ports; a plurality of explosion

cylinders connected with said low pressure’

cylinder to exhaust into said low.pressure
cylinder through said intake ports; a plu-
rality of pistons one mounted in each of
said explosion cylinders, adapted to close
‘the exhaust ports formed therein; a crank
shaft having a plurality of cranks disposed
at angles of near 120°; and a plurality of
piston rods connecting said cranks and said
pistons. :

5. An internal combustion engine, com-
prising a low pressure cylinder having ex-
haust ports formed in the side wall thereof
near the erids thereof and intake ports dis-
posed at the ends of said cylinder; an
exhaust chamber mounted on said cylinder

.and in communication therewith through

said ports; a valve mounted in said cham-
ber arranged to close said ports alternately ;
a piston mounted in said cylinder adapted
to close said ports; a plurality of explosion
cylinders, each connected with said low pres-
sure cylinder through an exhaust port dis-
posed midway the length of each explosion
cylinder and through the intake ports at

the opposite ends of said low pressure cylin-

der; deflecting valves disposed in the pas-

sage connecting the exhaust ports in said
explosion cylinders and the intake ports in

through passages formed at the ends of said
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sald low pressure cylinder, a plurality of
pistons, one mounted in each of said explo-
sion cylinders, adapted to close the exhaust
ports formed therein; a crank shaft having

a plurality of cranks disposed at angles of

near 120°;. and a’plurality of piston. rods
connecting said cranks and said pistons.

6. An internal combustion engine, com-
prising a low pressure cylinder having ex-
haust ports formed in the side wall thereof
near the ends thereof; an exhaust chamber
mounted on said cylinder and in commu-
nication therewith through said ports; a

valve mounted in said chamber arranged t6-

close said ports alternatély; a piston

.mounted in said cylinder adapted to close

said ports; a plurality of explosion cylin-
ders having exhaust ports formed in the side
wall thereof about midway the length there-
of; a plarality of pistons, one mounted in
each of said explosion cylinders, adapted to
close the exhaust ports formed therein; a
crank shaft baving a plurality of cranks dis-
posed at angles of near 120°+ a plurality of
piston rods connecting said cranks and said
pistons; means for shifting said valve in
said exhaust chamber in timed relation with
the movement of the pistons in said explo-
sion cylinders; a connecting structure inter-

posed between said explosion cylinders and |

low pressure cylinder, having formed there-
In passages for the gases exhausted  from
said explosion cylinders, said passages-being
extended lengthwise of said low pressure
cylinder; a plurality of valves arranged to
deliver alternately the said gases to the one

end and to the other end of said low pressure-
cylinder; and means for shifting the said

valves to control the passage of said gases.

7. An internal ccmbustion engine, com-
prising a low pressure cylinder having ex-
haust ports formed in the side wall thereof
rear the ends thereof; an exhaust chamber
mounted on said cylinder, being in commu-
nication therewith through said ports and
through passages formed at the ends of said
cylinder and said chamber to admit the ex-

panding gas from said cylinder to said

chamber; a slide valve mounted in said
chamber to close said ports alternately; a
plurality of springs arranged to normally
maintain the said valve in closed relation to
said ports; a piston mounted in said cylin-
der adapted to close said ports; a plurality

of explosion cylinders connected with said.

low pressure cylinder to exhaust into said
low pressure cylinder and at the opposite
ends thereof, said cylinders having exhaust
ports disposed in the wall thereof midway
the length thereof; a ‘plurality of pistons,

1,014,668

ders, adapted to close the exhaust ports
formed therein; a crank shaft having a
plurality of cranks disposed at angles” of
near 120°; a plurality of piston rods con- 65
necting said cranks and said pistons; a con-
necting structure interposed between: said
explosion cylinders and low pressure cylin-
der, having formed therein passages for the
gases exhausted from said explosion cylin- 70
ders, said passages being extended length-
wise of said low pressure cylinder; a plu-
rality of valves:arranged to deliver alter-
nately the said gases to the one end and to
the other end of said low pressure cylinder; 75
and means for shifting the said valves to
control the passage of said gases. \

8. An internal combustion engine, com-
prising a low pressure cylinder having ex-
haust ports formed in the side wall thereof 80
near the ends thereof and intike ports dis-
posed at the ends of said cylinder; an ex-.
haust chamber mounted on said'cylinder and
In communication therewith through said
exhaust ports; a valve mounted in ’‘said 85
chamber arranged to close said exhaust ports
alternately; means for shifting said valve
in said exhaust chamber in timed relation
with the movement of the pistons in the ex-
plosion cylinders of said engine; a piston 90.
mounted in said low pressure cylinder
adapted to close said exhaust ports; a plu-:
rality of explosion cylinders connected with

one mounted in each of said explosion cylin-

said low, pressure cylinder to exhaust into

said low pressure cylinder through said in- 95

-take ports; a plurality of pistons one mount-

ed in each of said explosion’ cylinders,
adapted to close the exhaust ports formed
therein; a crank shaft having a plurality of

ccranks disposed at angles of near 120%; a 100

plurality of piston rods connecting said
cranks and said pistons; a connecting struc-
ture interposed between said explosion cyl-
inders_and low pressure. cylinder, having

formed therein passages for the gases ex. 105

hausted from said explosion cylinders, said
passages being extended lengthwise of said
low pressure cylinder; a plurality of valves
arranged to deliver alternately the said gases -
to the one end and to the other end of said 110
low pressure cylinder; and means for shift-
ing the said valves to control the passage of
said gases. _

In testimony whereof I have signed this:
specification 1n the presence of two subscrib- 115

ing witnesses. ‘
o . SAMUEL PEARSON.
Witnesses: .
A. C. ScHREINER,
A. W. Hexge,"



