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To all whom it may concern:

De 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 new
and useful Improvements in Internal-Com-
bustion Engines, of which the following is a
specification. ‘

My invention relates to internal combus-
tion engines and consists of the novel fea-
tures herein shown, described and claimed.

A leading feature of my invention is the
provision of means for producing a six-
stroke or three-revolution cycle, the extra
two strokes or one revolution being de-
voted to pumping fresh air through the
cylinder for internally cooling the cylinder.

Another leading feature of my invention
is the elimination of the usual valves and
the provision of a single valve mechanism
for controlling the eight cylinders of the
engine, said valve mechanism being rotatably
mounted in line with the drive shaft and
rotatably mounted for support in the cas-
ing or frame rigid with the extension frame
carrying the eight cylinders, said cylinders
being arranged parallel with the drive shaft
and in a concentric plane around the valve
mechanism and concentric to the drive shaft,
and there being an angular crank and stroke
plate transmission between the pistons and
drive shaft.

Another important feature of my inven-
tion is the arrangement of parts by which
the center of gravity is substantlally on
a horizontal plane with the drive shaft.

Figure 1 is an irregular sectional detail
of an internal combustion engine embodying
the principles of my invention, the parts
being shown in position as at the comple-
tion of the exhanst of fresh air from one of

" the A series of cylinders, the point in the

45

50

eycle being indicated by the line 1-—1 in Fig.
12, and said point being the finish of the
cycle ready to begin a new cycle.

Fig. 2 1s a fragmentary sectional detail
analogous to Fig. 1 and showing the parts
in position at the end of the exhaust stroke
of one of the B series of cylinders, the point
in the cycle being shown by the line 2—2
in Fig. 6.

Fig. 8 is a diagram showing the trans-
mission from the eight concentric cylinders
to the drive shaft around which the cvlin-

12, and

ders are arranged, said drive shaft being
parallel with the strokes of the pistons and
said transmission being adapted for chang-
ing the rectilinear motion of the pistons in
planes parallel with the drive shaft to a
rotatory motion of the drive shaft, by an
angular crank and stroke plate.

Fig. 4 is a diagram in end elevation or
cross section showing the drive shaft, the
valve rotating in line with the drive shaft
and geared to the drive shaft and the eight
cylinders arranged concentric to the valve
and drive shaft.

Fig. 5 is a diagram showing the circula-
tion back and forth across the line between
the periphery of the valve and the inner
face of the valve casing at the beginning of
a cycle of a cyclinder as indicated by the
line 5—5 in Fig. 6.

Fig. 6 is a diagram longitudinally of the
diagram shown in Fig. 4 and showing the
same registration as Fig. 5, Fig. 6 being
constructed by splitting the diagram of Fig.
4 on the line 6—86 and spreading it out flat
with the diagram of the inner face of the
valve casing as a back ground and the dia-
gram of the valve against the back ground,
it being understood that the back ground is
the rigid engine frame and valve seat
standing still and that the valve is moving
in the direction indicated by the arrow, the
stationary parts being shown in heavy lines
and the moving parts being shown in light
lines.

Figs. 5 and 6 show the operation of taking
in fuel on the out stroke of a piston, the
first stroke of the cycle, and the beginning
of the first revolution of the drive shaft.

Fig. 7 is a view analogous to Fig. 5 and
taken on the line 7—7 of Fig. 8.

Fig. 8 is a view analogous to Fig. 6.

Figs. 7 and 8 show the operation of com-
pressing the gas on the in-stroke of the pis-
ton, the second stroke of the cycle and the
end of the first revolution of the drive shaft.

Fig. 9 is taken on the line 9—9 of Fig. 10,
and Figs. 9 and 10 show the position of parts
at the time of the gas explosion, the out-
stroke of the piston, the third stroke of the
cycle and the beginning of the second revo-
lution of the drive shaft. )

Fig. 11 is taken on the line 11—11 of Fig.

nd Figs. 11 and 12 show the position
of parts at the time of the burnt gas ex-
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haust, and in-stroke of the piston, the fourth
stroke of the cycle and the end of the sec-
ond revolution of the drive shaft..

Fig. 13 is taken on the line 13—13 of Fig.
14, and Figs. 13 and 14 show the position
of the parts at the time of the fresh air in-
take and out-stroke of the piston, the fifth
stroke of the cycle and the beginning of
the third revolution of the drive shaft,

Fig. 15 is taken on the line 15—15 of Fig.
16, and Figs. 15 and 16 show the position
of the parts at the time of the fresh air ex-
haust, and in-stroke ef the piston, the sixth
stroke of the cycle, and the last part of the
third revolution of the drive shaft, and
ready to begin a new cycle.

Tigs. 5 to 16 show the operation of a com-
plete eycle of the cylinder A?, said eyele com-
prising six strokes of the piston in the eylin-
der A%, and three revolutions of the drive
shaft.

Figs. 5 und 6 show the out-stroke for tak-
ing in gas; Figs. T and 8 show the in-stroke
for compressing the gas; Figs. 9 and 10
show the out-stroke caused by the gas ex-
plosion; Figs. 11 and 12 show the in-stroke
producing the burnt gas exhaust; Figs. 13
and 14 show the out-stroke taking in fresh
air for cooling the cylinder; and Figs., 15
and 16 show the in-stroke for exhausting
the fresh air ready to start a mew cyele.

Tig. 17 is a vertical longitudinal central
section of the valve casing with the valve
and one piston cylinder in place and all the
other parts removed.

Fig. 18 is a vertical longitudinal central
section of the cylinder casing with ene ¢yl-
inder in place and all the other parts re-
moved.

Fig. 19 is a vertical longitudinal central
section of the air distributing head.

Fig. 20 is an end elevation of the ¢ylinder
casing as seen looking in the direction indi-
cated by the arrow 20 in Fig. 18,

Tigs. 17, 18, 19 and 20 show the three main
parts of the engine frame eonsisting of a
valve casing, a cylinder casing and an air
distributing head adapted to be rigidly eon-
nected together. -

Fig. 21 is a perspective of the valve.

Fig. 22 is a side elevation of the complete
engine on a plane parallel with Fig. 1.

Fig. 28 is a side elevation of an automo-
bile, parts being broken away te show the
location of the engine shown 1n Fig. 22, the
view being drawn especially to show the low
center of gravity, the center of the engine
being the drive shaft. .

The engine end or front end of the drive

.shaft 1 1s mounted in bearings 2 and 3 and

the extreme fromt end of the shaft 1 has
a socket 4 in which the valve shaft § is slid-
ingly mnon-rotatably mounted, said wvalve
shaft 5 being an extension of the drive shaft.
The valve 6 has a central sleeve 7 loosely re-
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volving around the extension shaft 5. The
valve 6 hus a straight cylindrical periphery
8 fitting closely in the valve casing 9. The
valve casing 9 is a part of the main frame of
the engine and is held rigid against rotation
and reciprocation. The valve 6 rotates
freely in the casing 9, there being a gear 10
upon the front end of the extension shaft 5,
an idler 11 meshing with the gear 10 and
an internal gear 12 rigid with the valve 6
and meshing with the idler 11.

The ratio of speed between the gear 10
and the gear 12 is three to one, so that the
valve shaft 5 and the drive shaft 1 make
three revolutions to one revolution of the
valve 6. A head 13 extends outwardly from
the front end of the slecve 7, an annular rim
14 extends forwardly from the head 13 and
the mternal gear 12 extends inwardly from
the annular rim 14. A ball bearing con-
struction 15 is mounied betwern the rim 14
and the valve casing 9. A head 16 is fixed
against the forward end of the valve casing
9 and has a central bearing 17 through which
the valve shaft 5 extends, and o stud 18
extends backwardly from the head 16 to
support the idler 11.

Eight combustion chambers 19 are formed
in the valve casing 9, said chanmbers being
evenly spaced radially and concentrieally
around the valve shaft 5 and there being a
spark plug 20 for each combustion chamber.

One-half of the combustion chambers 19
have ports leading from their front sides to
the valve 6, as shown in Fig. 1, and the other
half of the combustion chambers 19 have
ports leading from their rear sides as shown
in Fig. 2, and in order to distinguish the two
sets of ports I have called the first set the A
series and the second set the B series. There
is an engine cylinder conununicating with
each explosion chamber 19, and I have desig-
nated the cylinders connecting with the A
series of ports as A*; A2, A3 and A4 and the
series of cylinders connecting with the B
series of ports are designated as B?, B2, B3,.
and B+, ]izach of the eight cylinders is pro-
vided with a piston 21 and a piston red 22,
the strokes of the pistons being parallel with
the drive shaft 1.

The drive shaft 1 is provided with an

“angular crank 23 between the bearings 2

and 8. By angular crank I mean a crank
having an axis diagonal to the axis of the
shaft. A eircular crank plate 24 is fixed
ufon the angular crank 23, the periphery
of the crank plate 24 being concentrie to
the crank 23 and inclined to the drive shaft
1, and a circular stroke plate 25 is mounted
in the same plane as the plate 24; said
stroke plate 25 having a eentral opening 26
larger than the periphery 27 of the crank
plate 24. Ball bearings 28 connect the
stroke plate 25 to the crank plate 24. The

angular crapk 23 is made in two pieces and
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consists of the socket 23* having a squared
opening and a squared shank 23* fitting
in the squared opening so that the parts
may be separated for applying or remov-
ing the ball bearing 28. Arms 29 ex-
tend radially from the stroke plate 25
and the outer ends of the piston rods 22
are connected to the outer ends of these
arms 29, so that as the pistons recipro-
cate, the shaft 1 will rotate. A bevel gear
30 is formed upon the periphery of the stroke
plate 25 and meshes with the bevel gear
rack 31 fixed upon the engine frame at the
rear end of the cylinder casing, said gear
30 serving to hold the stroke plate 25 from
rotating. The transmission gear 32 is con-
nected to the shaft 1 for communicating
power thereto.

The valve seat 33 is the inner face of the
valve casing 9. A cylinder casing 34* is
secured to the rear end of the valve casing
9 by bolts 35%. An air distributing head 34
is secured to the rear end of the cylinder
casing 34* by bolts 35, said head covering
the transmission from the piston rods 22 to
the shaft 1 and said head supporting the
bearing 3. A fan casing 36 extends back-
wardly from the head 34 around the bear-
ing 3, and a fan 37 is mounted upon the
shaft 1 within this fan casing 36. A heavy
rim 37* is formed integral with the outer
ends of the blades of the fan 37, so that the
fan and rim serve as a fly-wheel. The fan
draws fresh air around the valve casing 9,
through the cylinder casing 34* around the
cylinders A!' to A* and B! to B* and
through the outer chamber 34* within the
outer shell of the head 34, to externally cool
the engine.

A force feed oil system 38 is connected to
the pipe 38 and the pipe 38 is connected to
deliver oil through the parts wherever oil
is needed and this oil drains into the inner
chamber 39 within the inner shell 39 of the
head and from the chamber 39 into the
sump chamber 40 from which it may return
through the pipe 41 to the oil feed system
882 A fresh air piped opening 42 is formed
through the inner and outer shells of the
head 34 at the upper side, and this opening
is covered by a screen 43. The air passes
through the screen 43, through the open-
ing 42 to the chamber 389 and around the

bearing 2 to the chamber 44 in the rear end

of the valve 6. A ball bearing 45 is in-
serted between the head 45* of the valve 6
and the casing 9. From the chamber 44
an air intake passage 46 leads through the
valve 6 for the A series of ports, and a sec-
ond intake passage 47 leads through the
valve to the B series of ports, said intake
passages being arranged diametrically op-
posite each other, and for internally cooling
the cylinders.

The air intaké passage 46 terminates at

the port 48 in the periphery of the valve
6, and the air intake passage 47 terminates
at the port 49. In the same plane with the
port 48 is an air exhaust 50, a gas intake
port 51, a blank compression and expan-
sion space 52 and a gas exhaust port 53, and
in the same plane with port 49 is an air
exhaust port 54, a gas intake port 55, a
blank compression and expansion space 56
and a gas exhaust port 57. The ports 48,
50, 51, the blank space 52 and the port 53
all register successively with the B series of

orts in the valve seat 33 and through this

series of ports communicate with the cyl-
inders B, B2, B% and B4 and in a like
manner the ports 49, 54, 55, the‘blank space
56 and the port 57 register successively
with the A series of ports in the valve seat
33 and through these ports communicate
with the cylinders A, A2 A3 and A+
The spark plugs 20 are timed to ignite the
charges at the end of the compression
stroke and in the diagrams the spark plugs
are located at the centers of the blanks 52
and 56. An exhaust chamber 58 is formed
in the casing 9 and an exhaust pipe 59
leads from this chamber.” In the same man-
ner a fuel mixture chamber 60’ having a
port 60 is formed in the casing 9 and the
carbureter pipe 61 leads to this chamber.
The ports 53 and 54 lead from the periphery
of the valve 6 inwardly through the pas-
sages 62 and 63 to the port 64 and from
said port 64 to the exhaust chamber 358,
and in a like manner the port 50 leads to
the port 65 and the port 57 leads to the port
66, and said ports 65 and 66 lead to the ex-
haust chamber 58. The ports 67 and 67’
lead inwardly through the passages 68 and
68" to the ports 51 and 55.

The valve 6 makes one revolution to a
cycle of a cylinder, and the eight cycles of
the eight cylinders overlap and are going
on continuously, each of the eight cycles
being controlled by the single valve 6. If
the cylinders are numbered 1, 2, 3, 4, 5, 6,
7, and 8, the order of the cycles will be 1,
4,7,2,5,8,3, 6,1, and so on.

In Fig. 4 the cylinders are numbered A?,
Be, Az, B®, A® B4, A4, BY, in order to desig-
nate that alternate cylinders have ports A
and the other cylinders have ports B. Then
the cylinders are chronologically numbered
17,2, 8, 4,5, 6,7, and 8. Then the
sequence of cycles, beginning with the cylin-
der A® are numbered, 1%, 2% 32, 42 5 68,
72, 8%, and 9", so that on the chronologica,l
numbers the cycles read 5, 2/, 7, 4, 1/,
6’, 8’, 8%, 5°, and so on.

In the diagram in Figs. 3 to 16 I have
followed the cycle of the cylinder A3, 1In
Fig. 8 the piston in the cylinder A% is at the
bottom of the compression instroke and fired,
and the stroke plate 25 has passed the dead
center ready for the out-stroke. In Figs. 5
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and 6 the port A leading to the cylinder A®
is in registration with ﬁqe port 55 and the

ort 67 1s in registration with the fuel mix-
imng chamber 60 and continued operation
moving the valve in the direction indicated
by the arrow 70 takes in fuel to the cylinder
A3 InFigs. 7 and 8the valve has moved un-
til the port of the cylinder A® has passed out
of registration with the port 55 and the gas
is being compressed. In Figs. 9 and 10 the
compression is complete and the spark plug
20 will ignite the charge. In Figs. 11 and
12 the port of the cylinder A?® is in registra-
tion with the port 57 and the cylinder is be-
ing exhausted. In Figs. 13 and 14 the port
of the cylinder A® is passing into registra-
tion with the port 49 and fresh air is being
taken through the passage 47 into the cylin-
der for internally cooling the cylinder. In
Figs. 15 and 16 the port of the cylinder A®
has moved into registration with the port
54 and the fresh aiv is passing through the
passage 63 and the port G4 to the exhaust
chamber 58, thus completing the cycle, and
returning the parts to position to start a
new cycle for that cylinder.

In a like mauner the cycles of the other cyl-
inders start as the ports A or B of the cylin-
ders are passed by the gas in-take ports 50
and 51, said cycles starting in their turn one
after the other and continuing as required
to produce a continuous operation of the
drive shaft 1.

Referring especially to Fig. 17, the valve
casing 9 has an annular flange 71 extending
outwardly around the combustion chambers
19 to receive the bolts 852, and supporting
ribs 72 extend from the extreme forward end
of the casing backwardly and outwardly to
the onter edge of the flange 71 so as to brace
the flange. Radiating ribs 73 extend out-
wardly ietween the ribs 72 from the for-
ward half of the casing 9 to cool the mate-
rial around the intake and exhaust ports.
The material forming the combustion cham-
bers 19 is located between the supporting ribs
72 and radiating ribs 74 extend outwardly
from this material to cool the combustion
chamber. The seats 75 are formed at the
rear ends of the combustion chambers 19 to
receive the forward ends of the cylinders,
there being passages 76 through the flange
71 around the seats 75 for the in-take of
fresh air under the influence of the fan.

Referring to Figs. 18 and 20, the details
for the cylinder casing 34* are as follows:

An annular flange 77 extends outwardly
all the way around to match with the flange
71 and receive the bolts 35%. A series of
eight chambers 78 is formed within the an-
nular shell or casing 34%, within the flange
77 and the cylinders fit loosely in these
chambers; said cylinders having radiating
ribs 79 so that the air passing in through
the passage 76 will pass through the cham-

1,315,838

bers 78 and along the radiating ribs 79, there
being out-let openings 80 at the rear ends
of the chambers. An inner shell 81 is
formed concentric to the eylinder casing 34
mnside of the chambers 78 and fitting over
the head 82 extending backwardly from the
valve casin%1 9. An outer bearing housing
83 is centrally located im the inner shell 81
and connected to the shell by ribs 84. An
enlargement extends all the way around
from the rear end of the cylinder casing 34°
to form an annular chamber into which the
out-let openings 80 lead the fresh air. The
bearing 2 is mounted within the outer bear-
ing housing 83. Suspension brackets 86 and
87 extend outwardly from the sides of the
cylinder casing 34* the lower faces of the
brackets being on a line with the axial cen-
ter of the drive shaft 1.

Referring to Fig. 19 the details of the air
distributing head 34, are as follows:

_The front edge of the outer shell of the
alr distributing head 34 fits against the rear
edge of the enlargement 85, there being
pockets 88 around the shell to receive the
nuts 89 upon the bolts 35 inserted longitu-
dinally through the enlargement 85 so as to
connect the head rigidly to the cylinder cas-
ing. Passages 91 lead the fresh air from the
enlargement 85 to the outer chamber 34°.
The inner shell 39* is concentric to the outer
shell, the outer chamber 34" being between
the two shells. A plate 92 forms a head for
the inner shell 39* and supports the bearing
3. Referring to Fig. 22 suspension brackets
93 extend outwardly from the fan casing 36
and in line with the suspension brackets 86
and 87.

Referring to Fig. 21 the valve 6 has a
smooth straight periphery 94 fitting the
valve seat 33, and the valve has a neck 95
through which the chamber 44 extends and
the ball hearing 45 fits around this neck 95
within the head 82 of the valve casing.

Thus I have produced in a single compact
organization an eight cylinder engine, each
cylinder having a six stroke or three revolu-
tion cycle.

Various changes may be made without de-
parting from the spirit of my invention as
claimed.

I claim:

1. In an internal combustion engine, a
single multiple function rotary valve, a plu-
rality of cyﬁnders, said cylinders being ar-
ranged in two serles, each cylinder having
a port for communication with the plurality
of passages within said valve, said cylinder
ports extending to the inner face of the
valve casing and located in a separate path
of valve travel, corresponding in series with
that of the cylinder of which it is a part.

2. In an internal combustion engine, a
valve casing mounted horizontally and hav-
ing intake and exhaust chambers in its front

70

75

80

86

90

100

105

115

120

125

180



10

16

1,315,538

end and eombustion chambers in its rear end

and having a central valve seat, a valve
mounted in the valve seat, eylinders extend-
ing backwardly from the combustion cham-
bers, pistons in the cylinders, a drive shaft
extending backwardly from the axis of the
valve and connections between the pistons
and the drive shafts so that the operation of
the piston operates the drive sha?t.

3. In an internal combustion engine, a
valve casing having a central valve seat and
having combustion chambers arranged
around one end of the valve seat, and an
exhaust chamber and an intake chamber ar-
ranged around the other end of the valve
seat, a valve rotatably mounted in the valve
seat and having passages for leading fresh
air to the com%ustion chambers, a passage
for leading fuel mixture from the intake

chamber to the combustion chamber, and a
passage for leading exhaust from the com-
bustion chamber to the exhaust chamber.

4. In an internal combustion engine, a
valve casing mounted horizontally and hav-
ing intake and exhaust chambers in its front
end and combustion chambers in its rear end
and having a central valve, a valve mounted
in the valve seat, cylinders extending back-
wardly from the combustion chambers, pis-
tons in the cylinders, a drive shaft extend-
ing backwardly from the axis of the valve
and connections between the pistons and the
drive shaft so that the operation of the pis-
tons operates the drive shaft, the hot ends
of the pistons being at the front.

In testimony whereof I have signed my
name to this specification.

EVERETT R. BURTNETT.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
‘Washington, D. ¢.”
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