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UNITED STATES PATENT OFFICE

ADOLPHE C. PETERSON, OF MINNEAPOLIS, MINNESOTA

FOUR-CYCLE BALANCED-VALVE ENGINE

Application filed March 14, 1928. Serial No. 261,682,

My invention relates to internal combus-
tion engines and particularly to a form of
four cycle engine having certain balanced
valve features wherefore it is called four

8 cycle balanced valve engine. .

The principal objects of my invention are
to provide an internal combustion engine
utilizing a rotary valve which engine shall
be simple in construction, durable in use, and

10 cheap in manufacture and which shall have
the advantages inherent in a rotary valve
while obviating certain of the difficulties of
such rotary valve engines. A particular ob-
jectisto provide a form of rotary valve which

15 <hall under all conditions of operation, as for
instance under all pressures be closely seated
upon its valve seat without thereby present-

- ing difficulty in use or unreasonable wear.
An object is to provide a rotary valve means

20 which shall have a special pressure applying
means which seats it properly upon its seat
during rotation. An object is to provide a
rotary valve means which shall be constantly
adjusted to its seat so that always a close
union and gas tight union is provided under
rotation. - An object is to provide a rotary
valve means which has a particular pressure
distributing means for varying the pressure
for seating of the valve according to the pres-

30 sure in the engine cylinder to which the valve
is related. - An object is to provide a par-
ticular form-of pressure distributing means
for balancing valves upon their seats. In
general the object isto provide an improved

8% valved engine particularly of the four cycle
internal combustion engine variety, it being
noted that the valve means may be applied
to two cycle engines or any form of engine.

In the accompanying drawings which illus-

0 {yate my invention like characters refer to

like parts throughout the several views. The

principal devices and combinations of devices
comprising my invention are as hereinafter
described and as defined in the claims.

Referring to the drawings:

Figure 1 is a view chiefly in vertical sec-
tion through the axis of the crank shaft of
an engine embodying my invention, some
parts being shown in full side elevation.

Figure 2 is a view chiefly in vertical section

at right angles to the section of Figure 1 on
the line II—IT of Figure 1.

Figure 8 is a view chiefly in vertical section
at right angles to the section of Figure 1 on
the line ITI—IIT of Figure 1. ’

Figure 4 is a view in side elevation show-
ing diagrammatically the sprocket chain 35
and its relation to its sprockets.

A section on the line IV—IV of Figure 1

would be substantially the same as that of -

Figure 2, with exception that in the one
section, that on line IV—IV, the clutch shaft
37 would appear and in the other it would
not. The Fig. 2 shows the relation of the

valve passages 41 to ports 42 and 43 particu- -

larly and is not intended to show the rela-

tion of the shafts.

Referring again to the drawings, the nu-
meral 1 indicates a crank case, 2 the engine

cylinders, 3 the crank shaft, 4 the connecting 7

rods, 5 the engine pistons, 6 the cylinder head
of a four cycle two cylinder engine embody-
ing my invention. The cylinder head 6 has
a valve space 7 horizontally bored through it
above each cylinder 2, these valve spaces be-
ing bored on the same axis horizontally.
The valve spaces 7 are bored sc that their
lower half is substantially one half or a little
less of a true circle the diameter of the valves
hereinafter described. The space of each
valve space 7 above its lower half is bored or
formed somewhat larger in its diameter for
the purpose hereinafter described. Fach
valve space T has at its central portion an en-
larged space 8 surrounding the valve space
transversely of the latter and formed in the
cylinder head. There is algo an open space 9
between the two portions of the cylinder head
wherein the valve spaces are bored for the

accommodation of the sprocket wheel herein- &

after described.

Each valve space 7 accommodates one cy-
lindrical valve 10 related to its cylinder 2.
Each cylindrical valve, 10 is substantially
as long axially as its cylinder 2 related to it
is wide in its diameter. - Each valve 10 at its
central portion, that is mid-way of its length
1s machined as shown so that it forms the
central bearing of two rows of ball bearings

11, 12, respectively.

The two rows of ball
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bearings,11,12, of each valve have related ex-
terior races formed of two parts 13,14 one of
which is screwed into the other as shown to
form a complete race for the double row ball
5 bearing constituted by the balls 11, 12, and
parts 13, 14. The exterior race 13, 14 has
formed integrally with one of its parts or se-
cured thereto a semi-spherical bearing 13
which is socketed in a counterpart semi-
10 spherical part 16, the latter formed integral-
ly in a so-called pressure-piston 17. Kach
valve 10 has its ball bearing and semi-spheri-
cal bearing 15 and pressure piston 17. The
two pressure pistons 17 are respectively re-
16 ciprocable within pressure-cylinders 18, each
‘of which is formed integrally with or secured
to its related part of the cylinder head 6.

" The two pressure pistons 17.each forms:

- with its related pressure cylinder 18 a com-
- 20 pletely enclosed space 19 which has no com-

munication exteriorly of it except through a.

related ‘conduit 20. ‘The two- conduits 20
form independent :communication ‘of its

spaoé 19-with twe ports 21, and 22 respective-.

. 26 ly, as to the:one space 19 and with two ports

- 93, 24 respectively as to the other space 19.-

* Thus the enclosed space of each pressure cyl-

inder" 18 has -communication only with its

. velated two ports.- The ports are formed
30 in a distributor easing 25 which is divided
-into two chambers, A and B, respectively, by

a rotatable cylindrical distributor valve 26.
The distributor:valve 26: on one side of the

in the related valve 10 whereby the clutch
shaft is clutched with the valves 10 so that
the valves 10 are rotated with the clutch shaft
37 but so that the clutch shaft may have some
universal jointed action relatively to the g
valves 10.

The relation of the sprocket wheels de-
scribed is such that the distributor valve 26
is revolved at one half the speed of the crank
shaft 3 and so that the clutch shaft and 715
valves 10 are revolved at one sixth the speed
of the crank shaft 3. Each valve 10 is re-
lated to one cylinder and has on each side of
its central portion three depressions or gas
passages 41 each of which is of such a length go
cireumferentially of the valve as:to provide
the inlet and exhaust:communication herein-
after-described. - The three solid portiens of
the valve. 10 between the gas passages 4ir are
of such length ¢hat they-elose the cylindes 85
ports during the compression, and exhaust
strokes which occur during each: of. those pe-
riods when the solid portiens: pass.over)the
cylinder ports.
- The éylinder head has'formed n the transes 90

~verse plane of each set of depressions.am ex-
- haust port:42 and an inlet port 48, thus each

~cylinder 2 has two inlet and two>exhaust

_ports, one pair;, an inlet gnd-an exhaust port in

‘the transverse plane of its-related:gas:passt 96

-sages 41 of the related valve 10" The cross sec-

‘tional area of the inlet and exhaust ports is

such shatthey are relatively long in the direc-

central wall 27 whereby it divides the casing

35 has one distributor port 28 and on the other
side in its cylindrical ‘wall has-one distribu-

tor port 29. ‘The ports 28, 29 are located at-

substantially -diametrical opposite portions
of the distributor valve 26 but they need not

“40 be of the same length, their length being ac-

cording to the timing and particularly ac-

cording to the need for pressure distribution:
.~ ably of good  flowmg ‘quality; or-any tiquid
'The distributor valve 26 is-secured to-and - oo fid W Y e

45 rotates with a sprocket shaft 30 which is-ro-:-
tatably mounted on a horizontal axis nearly -
“on-the level of the cylinder head 6.: The -
.- driven by crank shaft 3.: The pump 46 is

as hereinafter described.

The sprocket shaft 3¢ has secured thereto a
~sprocket 'wheel 31 whereby it is turned by a
50 chain 32 and sprocket wheel 33 upon the

erank shaft 3. The sprocket shaft:-30 has at -

its opposite end a sprocket wheel 34 where-

by through the chain 85 it drives a sprocket.

wheel 36 which: latter is formed. integrally

65 with a so-called clutch-shaft 37.. The cluteh:

tior of the axis of the valve 10 at the point of

_contact -with: the: valve 10.: The:inlet: portdf 100

shaft 37 has its sprocket wheel 36 and at its -

ends spur clutches 38, 39 formed integrally
therewith. The spur-clutches 38, 9. respec-
tively are located one in each valve 10in an in-
€9.«terior bore. . The end of the clutch shaft 37 in

‘may 'have an:inlet. manifold attached from
whichigas is drawn drom a related: carburetor

~but the manifold and carburetor is not-shown

-for the sakd of simplicity in-the drawang:and

-as they are not other than as commonly. usedt+ 106

. The chamber A of thé distributor casing
‘may Teceive an oil as lubricating oil, prefer-

from a conduit: 44 which: in: turn may receive
liquid from = receiver:4 and from an oit of? 110
liquid-pump 46. The pump 46 is driven-by
eccentric Tod 47 and eccentric 48 the latter

-adapted to deliver liquid under a pressure of
say five hundred: pounds; more- or lesd-de:*115
pending on the construction and on the rela-
tive size of the parts.. Preferably a large

“pressure of more than: five hundred pounds
-say seven or eight hundred pounds may be
-used in order that the pressure parts may bé*120

smaller.
- The pump 46 receives lignid from the tank

49 which latter contains a surplus of liquid

each valve 10 abuts against the interior trans-.

verse wall 40 of the valve as shown whereby »

the clutch shaft 37 is maintained in its loca--

- tion longitudinally. The spur-clutches 38, 59

653 eoact with counter interiorspur gear clutches -

and : also - receives - liquid -as. it - overflows
through a spring:controlled. valve 50 from’125

.conduit 51 from chamber B of the distributor

easing. 'The spring 52 is such as te prevent
release of liquid from chamber B except. when
the pressure of liquid in chamber B:exceeds
say fifty or one hundred pounds.- .The:two*330
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pressure pistons 17 should be so fitted or have
such leather or other packing that there may
be substantially no leakage or very little leak-
age past the pressure pistons. Any means
oi delivering Iubrication to the valves 10 may
be provided, it being contemplated that any
pressure means for positively delivering lu-
brication thereto will be provided as com-
monly done in such rotary valve engines.

In the use of my engine the crank shaft is
given initial rotation in any way and when so
rotated the liquid is delivered under pressure
to the chamber A and under rotation the in-
let ports will receive carburetted air or gas,
or air. As the distributor valve 26 rotates,
first one conduit 20 will be connected with
chamber A and then the other, and con-
duits 20 will alternately be connected with
chamber A and also will be alternately con-
nected with chamber B. Thus spaces 19 will
be alternately connected with chambers A and
B. The connection with chamber A will be
during the compression and expansion
strokes of the related working cylinder and
thus during the time that the valve 10 closes
the related inlet and exhaust ports of the
cylinder 2. The connection with chamber B
will be during the exhaust and inlet strokes
and thereby there will be only the low pres-
sure of say fifty or one hundred pounds in the
pressure cylinder related to the valve 10 dur-
ing that period when there is low pressure in
the related cylinder 2. Thus there will be
the high pressure of say five hundred or more
pounds, or eight hundred pounds as necessary
during the working and compression strokes
when the pressure in the cylinder 2 is great.
The ports of the distributor valve may be of
such form that the pressure is gradually re-
leased into the related pressure cylinder dur-
ing the compression stroke of the related cyl-
inder 2 whereby the pressure of the pressure
piston 17 upon its valve 10 will be gradually
increased according to the increase of the
pressure in the cylinder 2. The pressure pis-
tons 17 have substantially no movement ex-
cept that necessary to make up for the closer
contact of the valve 10 or the exudation of the
lubricating fluid under the greater pressure.
But it is to be noted that the device should be
so constructed and proportioned that the
pressure of the pressure piston is always bal-
anced except for a certain amount of pressure
by the pressure in the cylinder 2, that is the

5 1ncrease of pressure in the cylinder balances

the increase of the pressure in the pressure
cylinder 18 whereby the pressure of contact
of the valve 10 with its seat does not increase
except to a minor extent during the compres-
sion and working strokes. The pressure is
thus alternated upon its valve 10 by the dis-
tributor valve 26 and the pressure is taken by
the double row ball bearing so that no great
increase of the friction occurs, and so likewise
no great increase of the friction between the

'3

valve 10 and its seat occurs because the in-
creased pressure is somewhat balanced.

‘My device may be used for two cycle en-
gines or other than internal combustion en-
gines and it may be constructed in various
forms. While I have shown particular de-
vices and combinations of devices in the illus-
tration of my invention I contemplate that
other detailed devices and combinations of
devices may be used in the realization of my
invention without departing from the spirit
and intent of my invention.

What I claim is:—

. 1. Inan engine, a cylinder and cooperating
piston, a port in the cylinder wall, a valve ro-
tatable adjacent to the wall of the port and
adapted to effect periodic opening and clos-
ing of the port, a bearing part, in combination
with a fluid pressure chamber and related
piston movable relative to the fluid pressure
chamber, a ball and socket joint between the
piston and the bearing part holding the valve
in conjunction with the wall of the port, and
means whereby fluid under pressure is deliv-
ered to the fluid pressure chamber.

2. In an engine, a cylinder and cooperating
piston, a port in the cylinder wall, a valve ro-
tatable adjacent to the wall of the port and
adapted to effect periodic opening and clos-
ing of the port, a bearing part, in combina-

-1
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tion with a fluid pressure chamber and re- .

lated piston movable relative to the fluid
pressure chamber, a ball and socket joint be-

tween the piston and the bearing part hold-

ing the valve in conjunction with the wall of
the port, and means whereby pressure of fluid
in the fluid pressure chamber is high during
periods of high pressure in the cylinder and

is low during periods of low pressure in the

cylinder. ,

3. In an engine, a cylinder and cooperating
piston, a port in the cylinder wall, a valve
rotatable adjacent to the wall of the port and
adapted to effect periodic opening and clos-
ing of the port, rolling bearing members in
contact with a race on the valve and an exte-
rior race on the rolling bearing members, in
combination with a fluid pressure chamber
and related piston movable relative to the
fluid pressure chamber, and adapted to im-
part pressure of the piston of the fluid pres-
sure chamber by the exterior race to the valve,
and means whereby pressure is maintained in
the fluid pressure chamber.

4. In an engine, a cylinder and cooperating
piston, a port in the cylinder wall, a valve
rotatable adjacent to the wall of the port and
adapted to effect periodic opening and clos-
ing of the port, rolling bearing members in
contact with a race on the valve and an exte-
rior race on the rolling bearing members, in
combination with a fluid pressure chamber
and related pressure piston movable relative
to the fluid pressure chamber, and adapted to
impart pressure of the pressure piston to the

100
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_cvalve threugh the exterior race and means
whereby pressure of fluid in the fluid pressure
., ehamber 1s high during periods of high pres-
. sure in the cylinder and 1s low during periods
5,0f ow pressure in the cylinder.
- 5: A plurality of cylinders and cooperat-
-ing pistons, each cylinder having a port, a
. rotatable -valve on its seat related- to each
.cylinder and its port, roiling bearing mem-
19, bers in coptact with a race related severally to
each.valve and an exterior race related to
each valve’s rolling: bearing. members, pres-
sure means imparting pressure to each exte-
-..niops.pace and to the valve -on its seat, and
15,valve driving means -having universal driv-
. ing eernection ;with each valve.
. Im witness whereof I have hereunto set my
-hand this 28th day of August, 1927.
ADOLPHE C. PETERSON.
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