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UNITED STATES
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PATENT OFFICE.

EVERETT R. BURTNETT, OF LOS ANGELES,

CALIFORNIA, ASSIGNOR OF ONE-HALF TO

HOMER A. BRUNELL, OF LOS ANGELES, CALIFORNIA.

INTERNAL-COMBUSTION ENGINE.

Application filed April 4,

To all whom it may concern:

Be it known that I, Evererr R. BURTNETT,
a citizen of the United States, residing at
Los Angeles, in the county of Los Angeles
and State of California, have invented cer-
tain new and useful Improvements in In-
ternal-Combustion Engines, of which the
following is a specification. '

My invention relates to internal combus-
tion engines, and has for its principal ob-
ject the provision of a two combustion unit
two stroke cycle internal combustion en-
gine in which two pairs of combustion cylin-
ders are combined with two gaseous fuel.
charge pumping cylinders inh such a manner
as to produce balanced reciprocatory masses
and correct pump piston timing for. the
fuel charge induction to the combustion
chambers.

To produce these desirable and advan-
tageous results, I have provided a two throw
crank shaft which functions as a shaft com-
mon to the six cylinders of the engine, and
arranged the six cylinders in two sets, each
set, comprising a pair of connected combus-
tion cylinders and a gaseous fuel pumping
cylinder, and arranged the six cylinders
forming the two sets 1n a row with the pairs
of combustion. cylinders adjacent to the ends
of the cylinder block and with the pump-
ing cylinders disposed adjacent to each
other between said pairs of combustion
cylinders.

In the type of internal combustion engine
to which my invention relates, it is desir-
able to so ratio the displacement of the
pump cylinder, to the combined displace-
ment of the two combustion cylinders
formed by a common compression clearance
and forming one combustion unit so that,
at full load and open throttle, the atmos-
pheric value of fresh fuel charge inducted
to the combustion chamber will be less than
the combined dual cylinder combustion
chamber displacement. Hence, the weight
of the pump piston is less, in relation to
the combined weight of the two pistons
of the dual cylinders forming the combus-
tion unit, and since the crank to which the
pumping piston is connected must be oppo-
sitely arranged, in respect to degrees of crank
rotation, to the crank to which the com-
bustion pistons are connected, to which the
said pump cylinder provides the fuel in-
duction function. Since there is o differ-
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ence in weight owing to the difference in size
between the pump and the combustion pis-
tons, the:pump crank if located adjacent the
combustion cylinder unit erank of the crank
shaft and with the two cranks arranged
180° apart results in a variation in the in-
ert forces and causes undue and undesirable
vibration.

Therefore, it is a further object of this in-
vention to arrange two way twin fuel
charge transfer ducts, so as to provide a
duct from the pump cylinder furthermost
from one of the combustion cylinder units
to one of the respective pair of combustion
cylinders. : _

This permits the use of a two throw crank
shaft with the two pistons of one pair of com-
bustion cylinders, and the one piston of the
adjacent pump cylinder directly connected to
one of the twocrank throws. Asaresultof
this arrangement, the inertia forces are bal-
anced since they are divided into two recipro-
catory elements that are practically equal in
weight, each element consisting of three pis-
tons and connecting rods and connected to
one crank throw which is 180° in relation
to the other of the two cranks of the crank
shaft to which the other element of three
pistons and connecting rods are so connected.

With the foregoing and other objects in
view, my invention consists in the features
of construction and combination and ar-
rangement of parts hereinafter more fully
described and claimed, reference being had
to the accompanying drawings, in which—

Figure 1 is a top plan view of a two stroke
cycle internal combustion engine constructed
in accordance with my invention;

Figure 2 is a vertical section taken on
the line 2—2 of Figure 1;

Figure 3 is a vertical section taken ap-
proximately on the line 3—3 of Figure 2.

Referring by numerals to the accompany-
ing drawings, which illustrate a practical
embodiment of my invention, 10 designates
a cylinder block in which are formed six
piston chambers, the same being arranged
in two sets, and each set comprising a pair
of combustion chambers and a gaseous fuel
pumping chamber. I prefer to arrange
these chambers as illustrated in Figure 2,
with a pair of the combustion chambers at
each end of the cylinder block and with
the gaseous fuel pumping chambers immedi-
ately adjacent to the center of the black.
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The numerals 11 and 12 designate the com-
bustion chambers at one end of the block
and 13 the adjacent pumping chamber,
these three chambers taking up practically
half of the cylinder block and the other set
comprising combustion chambers 14 and 15,
and a gasesus fuel pumping chamber 16.
Block 10 is arranged above a suitably
formed crank case 17 in which is arranged
suitably located bearings 18 for a crank
shaft 19 having two throws or cranks 20 and
21. These cranks are disposed diametri-
cally opposite to each other or 180° apart,
and crank 20 is positioned beneath the cham-
bers 11, 12 and 13, while crank 21 is posi-
tioned helow chambers 14, 15 and 16,
Arranged for rotation in suitable bearings
n the upper portion of the crank case is a
piston valve actuating erank shaft 22 hav-
ing formed near its center a pair of cranks,

- such ag 23, the same being diametrically op-
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posite to each other or 180° apart. Shaft 22
is driven from crank shaft 19 and at the
same speed therewith, preferably by means
of a sprocket chain 24 that passes around

sprocket wheels that are lecated on said-

shafts 19 and 22.

Formed on one side of the cylinder block
and directly opposite to the pumping cham-
bers 18 and 16 is a secondary block structure
10%, in which is formed a pair of piston
valve chambers 25 and 26, the valve cham-
ber 25 being in direct transverse alinement
with pumping chamber 18 and valve cham-
ber 26 being in transverse alinement with
pumping chamber 16. Formed through the
wall that surrounds the upper portions of
the valve chambers 25 and 26 is a gascous
fuel inlet duct 27, the inner portion of which
branches and communicates directly with
said valve chambers 25 and 26.

Arranged for  reciprocatory movement
within the valve chambers 25 and 26 are
piston valves, such as 28, the same being
connected, respectively, to the cranks 23 of
shaft 22 by connecting rods, such as 29.
Thus as shaft 26 is rotated, the piston valves
28 are reciprocated within their respective
valve chambers to alternately uncover and
cover the gascous fuel inlet duct 27, which
latter is connected to a suitable source of
gaseous Tuel supply, for instance, a car-
bureter, . :

Arranged for reciprocatory movement
within the pairs of combustion chambers 11
and 12 and 14 and 15 are pistons, such as 30,
and the pistons within the chambers 11 and
12 are connected by suitable connecting rods
31 to crank 20, and the pistons within cham-
bers 14 and 15 are connected to crank 21 by
connecting rods 32. A piston 33 is arranged
for reciprocatory movement within pamping
chamber 18, and said piston is connected to
crank 20 by a connecting rod 34. A piston
35 that is arranged for reciprocatory move-
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ment in pumping chamber 16 is connected

to crank 21 by a connecting rod 36.
Formed through the walls of block 10
that surround the combustion chambers 11
and 14, which last mentioned chambers are
located at the ends of the block, are exhaust

- ports 87 that are located so that they are

wholly uncovered and open only when the
pistons 30 within said chambers are at the
lower or outer ends of their travel. Formed
through the walls of the block that sur-
rounds combustion chambers 12 and 15 are
gaseous fuel inlet ports 88 that are located

‘s0 that they are wholly uncovered and open

only when the pistons that operate within
said chambers are at the lower or outer ends
of their travel.

Secured in any suitable manner on top of
the cylinder block 10 is a head block 89 that
closes all of the chambers, including piston
valve chambers 25 and 26, in said cylinder
block 10, and formed in the under side of
said head block adjacent to its ends are lon-
gitudinally disposed shallow recesses 40 that
establish communication between the upper
or head ends of the combustion cylinders 11
and 12, and the other pair of combustion
cylinders 14 and 15. These chambers 40
constitute combined clearance, compression
and combustion chambers. ‘

meated in the upper portion of block 39
and preferably at points in line with the
axes of combustion cylinders 11, 12, 14 and
15 are sparl plugs 41, the terminals of the
electrodes of which project into the cham-
bers 40. Formed in the under side of a head
block 39 directly above the pumping cham-
bers 13 and 16 are shallow recesses, such as
42, and the recess above pumping chamber
13 communicates by means of a duct 43
with the upper end of piston valve chamber
25. while the other recess 42 communicates
by means of a similar duct with the upper
end of piston valve chamber 26.

Leading through the side of head block 390
from therecesses 42 are ducts 44 and leading
from the duct 44 that is above pumping
chamber 13 to the inlet port 38 into com-
bustion eylinder 5 is a precompressed gase-
ous fuel transfer duct 45 and a similar pre-
compressed gaseous fuel. transfer duct 46
extends from the duct 44 that is above
pumping chamber 16 to the inlet port 38
that enters combustion eylinder 19.

Inasmuch as the cranls 20 and 21 of the
crank.shaft of my improved engine are ar-
ranged diveetly opposite to each other. the
two sets of pistons will work or travel simul
taneously in opposite directions, thereby pro-
ducing a counterbalancing effect that will
tend to eliminate vibration and increase the
efficiency of the engine. As the pair of pis-

tons in each palr of combustion chambers

approach and pass high center; the gaseous
fuel charge previously drawn into the com-
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bustion chambers and precompressed within
the . corresponding clearance chamber 40
will be ignited by sparks produced between
the ends of the electrodes of the correspond-
ing spark plugs and the expansion following
combustion of the ignited fuel charge will
drive the corresponding working pistons 30,
as well as the corresponding pumping piston
33, downward or outward, and as such action
takes place the opposite three pistons are
travelling inwardly or upwardly within their
respective chambers. As each pumping pis-
ton travels downward or outward, the cor-
responding piston valve 28 is moved down-
ward, there ¥ uncovering the correspond-
ing gaseous fuel inlet port 27, and as the
result a charge of gaseous fuel is drawn
through the uncovered port or duct 27 and
this gaseous fuel passes through the upper

. portion of the corresponding piston valve

chamber, the duct 43 and, through the cor-
responding chamber 42. As the power pis-
tons 30 approach low center the exhaust port
37 will be uncovered or opened slightly in
advance of the uncovering of the inlet port
38 to the adjacent combustion chamber, due
to the fact that the exhaust ports are slightly
wider than the inlet ports and as the ex-
haust ports are thus opened a material re-
duction in pressure within the combustion
chambers takes place; and as.soon as the inlet
port in the adjacent combustion cylinder is
uncovered and open a charge of gaseous fuel
which was precompréssed in the pumping
chamber of the other set of cylinders will
enter said inlet port and pass upwardly
through the corresponding combustion cham-
ber through the corresponding clearance
chamber 40 and thence downwardly through -
the combustion chamber that is provided
with the exhaust port, and this in-rush of
precompressed gaseous fuel will drive before
it the products of combustion resulting from
ited charge within the

combustion will be forced out through the
corresponding exhaust port.

As the pistons start on their upward or
inward strokes, the inlet and exhaust valves
will be covered and closed, and the charge
of precompressed gaseous fuel drawn into
the combustion chambers will, as the pistons
therein continue to_travel upwardly or in-
wardly, be compressed within the common
clearance chamber 40, and as the correspond-
ing (Emm ing piston moves upwardly or in-
wardly the charge of gaseous fuel drawn
into tiZe chamber in which said piston oper--
inlet duct 27
was open will be compresse in the corre-
gponding recess 42 end trensfer duct 45
therefrom, end thus this . precom-
proszed goseous fuel will be trensferred to

- the combustion chamber of the other set of

cylinders and admitied to the combustion .

8

chamber having the inlet port 38 when
the corresponding power piston 30 ap-
proaches the outer end of its stroke and un-
covers and opens said inlet port. ‘

. Thus, it will be seen that I have provided

(i

a two stroke cycle internal combustion en-

gine having two sets of cylinders, each set
comprising a pair of combustion cylinders
and a gaseous fuel pumping cylinder, the
pistons that operate within sald cylinders
being connected to the two throws of a
crank shaft so as to provide balanced -re-

ciprocating masses which in operation min-

imize - and - practically eliminate vibration,
and materially increases the effectiveness
and smooth running qualities of the engine.

Obviously minor changes in the size, form
and construction of my improved internal
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combustion engine may be made without"

departing from the spirit of the invention,
the scope of which is set forth in the ap-
pended claims. 4

I claim as my invention: o

1. The combination, in a two stroke cycle
internal combustion engine, of six cylinders
arranged in a row, a piston within each of
the 'six cylinders, a crank shaft having two
crank throws, three of the six pistons within
the six cylinders being connected separately
to each of the two crank throws of the said
crank shaft, four of the six cylinders funec-
tioning as combustion chambers; the remain-
ing two of the six cylinders functioning ‘as

.gaseous fuel charge pumping precompres-

sion chambers, the four cylinders adapted to
combustion formed as two combustion units,

_the two pairs of combustion cylinders being.

joined at the head ends by 2 compression
clearance common to the members of each
pair of combustion cylinders, the two pistons
within one pair o
joined by the said common compression
clearance, being connected to one of the two

crank throws of the said crank shaft, the. '

piston of the pump cylinder adjacent the
said pair of combustion cylinders being con-

“nected to the same crank throw to which the

adjacent combustion cylinder .pistons are

also connected, ports formed in the walls of -

each pair of combustion cylinders, valvular
means for controlling the fuel charge admis-
sion to the two pumping cylinders, the two
cylinders on each end of the row of six cyl-
inders being adapted to combustion and the
two center cylinders of the row of six cylin-
ders being adapted to the pumping function
of the fuel charge, a precompressed fuel
charge transfer duct leading from one of the
two pump chambers to the second cylinder
of the end pair of cylinders adapted to com-
bustion furthest from the said pump cham-

ber, & fuel charge transfer duct leading from

combustion - cylinders .
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second eylinder of the other end pair of
cylinders adapted to combustion, and said
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fuel charge transfer ducts crossing each
other, each with an offset of thé same duct
capacity as the other.

2. In a two stroke cycle internal combus-
tion engine, two sets of cylinders, each set
comprising a pair of combustion cylinders
and a gaseous fuel precompression cylinder,
a crank shaft having two cranks that are
disposed diametrically opposite each other,
pistons arranged for operation within all of
the cylinders, the pistons in one set of cylin-
ders being connected to one of the cranks
of said crank shaft and the pistons within
the other set of cylinders being connected to
the other one of the two cranks of said crank
shaft.

3. In a two stroke cycle internal combus-
tion engine, two sets of cylinders, each set
comprising a pair of combustion cylinders
and a gaseous fuel precompression cylinder,
a crank shaft having twé cranks that are
disposed diametrically opposite each other,

pistons arranged for operation within all of

the cylinders, the pistons in one set of cylin-
ders being connected to one of the cranks
of said crank shaft, the pistons within the

- other set of cylinders being connected to the

other one of the two cranks of said erank

. ‘shaft, and piston valves arranged for opera-
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tion in proper time relation to the move-
ment of the pistons within' the pumping
cylinders for controlling the admission of
gaseous fuel charges to said pumping
cylinders.
" 4, In a two stroke cycle internal combus-
tion engine, two sets of cylinders, each set
comprising a pair of combustion cylinders
and a gaseous fuel precompression cylinder,
a crank shaft having two cranks that are
disposed diametrically opposite each other,
pistons arranged for operation within all of

the cylinders, the pistons in one set of cylin- .

ders being connected to one of the cranks of
said crank shaft, the pistons within the other
set of cylinders being connected to the other
one of the two cranks of said crank shaft,
piston valves arranged for operation in
proper time relation to the movement of the
pistons within the pumping cylinders for
controlling the admission of gaseous fuel
charges to said pumping cylinders, and a
precompressed gaseous fuel duct leading
from ‘the pumping chamber of each set of
cylinders to one of the combustion chambers
of the other set of cylinders.

- 5. In a two stroke cycle internal com-
bustion engine, a series of six cylinders ar-
ranged in a row, the six cylinders being di-
vided into two sets, each set comprising a
gaseous fuel pumping cylinder and a pair
of connected combustion cylinders, a crank
shaft having two cranks disposed diametri-
cally opposite each other, pistons arranged
for operation within the chambers of one
set of cylinders and commnected to one of
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the cranks of said crank shaft and pistons
arranged for operation within the chambers
of the other set of cylinders, which last men-
tioned pistons are connected to the other
crank of said crank shaft.

6. In a two stroke cycle internal combus-
tion engine, a series of six cylinders ar-
ranged in a row, the six cylinders being di-
vided into two sets, each set comprising a
gaseous fuel pumping cylinder and a. pair of
connected combustion . cylinders, a crank
shaft having two cranks disposed diametri-
cally opposite each other, pistons arranged
for operation within the chambers of one
set of cylinders and connected to one of the
cranks of said crank shaft, pistons arranged
for operation within the chambers of the
other set of cylinders, which last mentioned
pistons are connected to the other crank of
said crank shaft, and piston valves operat-
ing in proper time relation to the movements
of the pistons in the pumping cylinders for
controlling the admission of gaseous fuel
into said pumping cylinders.

7. In a two stroke cycle internal combus-
tion engine, a series of six cylinders ar-
ranged in a row, the six cylinders being di-
vided into two sets, each set comprising a
gaseous fuel pumping cylinder and a pair
of connected combustion cylinders, a crank
shaft having two cranks disposed diametri-
cally opposite each other, pistons arranged
for operation within the chambers of one

‘set of cylinders and connected to one of the

cranks of said crank shaft, pistons ar-
ranged .for operation within the chambers
of the other set of cylinders, which last men-
tioned pistons are conmnected to the other
crank of-said crank shaft, pistons valves
operating in proper time rvelation to the
movements of the pistons in the pumping
cylinders for controlling the admission of
gaseous fuel into said pumping cylinders,
and a precompressed. gaseous fuel transfer
duct leading from the pumping cylinder of
each set to one of the combustion cylinders
in the other sat. ‘

8. In a two stroke cycle internal com-
bustion engine, a series of six cylinders ar-
ranged in a row, the six cylinders being di-
vided into two sets, each set comprising
a gaseous fuel pumping cylinder and a pair
of connected combustion cylinders, the first
and second cylinders from each end forming
the pair of connected combustion cylinders
of each set, the two center cylinders being the
pumping cylinders for the two ssts of con-
nected combustion eylinders, the pumping
cylinder third from each end being the
pumping cylinder for the connected com-
bustion cylinders first and sscond from the

opposite end, a precompressed gassous fuel

transfer duct leading from the compression
clearancs of the said third cylinder from
the end to the sscond cylinder of the twa
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connected combustion cylinders from the
opposite end, a crank shaft having but two
crank throws disposed diametrically oppo-
site to each other, the pistons of the first,
second and third cylinders from either end,
being connected to, one of the said cranks of
the two throw crank shaft, piston valves op-
erating in proper time relation to the move-
ments of the pistons in the pumping cylin-
10 ders for controlling the admission of gase-

>

ous fuel into the said pumping cylinders
and ignition means located in the clearance
chainber of each pair of combustion cham-
bers directly over the precompressed gase-

ous fuel inlet ports into said combustion 15

cylinders.

In testimony whereof I affix my signa-
ture.

EVERETT R. BURTNETT.



