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12 Claims,

This invention relates to internal combustion
engines, and particularly to an internal combus-
tion engine having two sets of cam shafts and
means for selectively rendering the cam shafts
effective for operating the valves to change from
normal engine operation.

The engine, which may be of the Otto or Diesel
type, has a set of rocker arms operated from one
cam shaft for moving the valves of the engine
in a predetermined sequence for normal engine
operation and a second set of rocker arms oper-
ated by a second camshaft for operating the
valves when the first rocker arms are rendered
ineffective for operating the engine as a com-
pressor or otherwise. Means are provided for
changing the valve operation from one set of
rocker arms to the other. When an injector
nozzle is operated directly by the rocker arm
the movement of some of the arms out of con-
tact with the valve moves the arms out of con-
tact with the nozzle and cuts off the supply of
fuel when operating the engine as a compressor.

It is within the purview of the invention to
operate a valve by the sequence of shifting from
one set of rocker arms to the other to interrupt
or initiate the flow of the fuel, as the case may
be, when changing from normal engine opera-
tion to operation as a compressor in the first in-
stance, and changing from compressor operation
to normal motor operation in the second instance.

The same method may be utilized for shifting

the valve sequence and spark timing to operate
the engine with clockwise or counter-clockwise
rotation. A multi-cylinder engine may have one
or more of the cylinders operate as a compres-
sor through the shifting of the valve operating
means from onhe sequence to another while the
remainder of the cylinders continue to operate as
an engine which drives the piston in the first-
mentioned cylinders as a compressor. The
change-over from an engine to a compressor op-

of a Dlesel engine when changing to a compres-
sor to thereby interrupt the injection of the fuel

. into the cylinders; to provide two sets of rocker
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arms for the valves of an engine for changing
the sequence of operation of the valves for driv-
ing the engine in a clockwise direction when em-
ploying one series and in a counter-clockwise
direction when employing the other; to operate
one or more cylinders of & multi-cylinder engine
as a compressor while the remaining cylinders
operate as an engine by changing the valve ac-
tuating arms on the cylinder or cylinders which
function as a compressor; and in general, to
change the operating characteristics of an en-
gine by shifting one or the other set of rocker
arms for shifting the va.lves into and out of op-
erating position.. ‘

Other objects and features of novelty of the
invention will be either specifically pointed out
or will become apparent when referring, for a
better understanding of my invention, to.the
following description taken in conjunction with
the accompanying drawings, wherein:

Pigure 1 is a broken sectional view of a Diesel

25 type engine having valve cperating means which
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eration is effected by moving one set of rocker

arms out of operating position with the valves

while moving another set into operation posi-
tion therewith, This may be effected manually
or by automatic means, and through the manip-
ulation of a lever the engine may be changed
to. a compressor or from a compressor. to an en-
gine,

Accordingly, the main objects of my invention
are; to provide two sets of valve operating ele-
ments for an engine along with means for ren-
dering one or the other sets of elements effec-
tive for producing valve actuation in different
series; to move the arm from the injector nozzle
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embodies features of my invention;

Fig. 2 is a broken view of structure similar to
that illustrated in Fig. 1, showing a further form
which my invention may assume;

Fig. 3 is a broken plan view of the valve arm
and. operating mechamsm of the engine illus-
trated in Fig. 1

Fig. 4 is a sectmnal view of structure 1llus-
trated in Fig. 3, taken on the line 4—4 thereof;

Fig. 5 is a view of structure similar to that
illustrated in Figs. 1 to 4, with the exception that
the rocker arms, employed for controlling the
position of the valves during normal operation,
are maintained in operating position while the
fuel delivered to the injector nozzle is cut off;

-Fig. 6 is a plan view of the valve control mech-
anism illustrated in Fig. 5, as viewed from line
6——6 thereof;

Pig. 7 illustrates the application of the valve
control mechanism of Figs. 1 to 5 inclusive ap-
plied to an autocycle engine for changing from-

. engine to compressor operation;
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Fig. 8 is a view of the operating mechanism
‘employed on the structure of Fig. 7, as viewed
from line 8—8 thereof;

Fig. 9 illustrates the valve operating mecha-
nisms which are shiftable into and out of op-
erating position to time the valves for either
clockwise or counter-clockwise rotation of the
engine crankshaft
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Fig. 10:is a plan view of the valve operating
mechanism of the engine illusrated in Fig. 9;
Fig. 11 is a broken sectional view in side eleva-
tion of a three-cylinder Diesel engine, in which
one cylinder may be changed over to operate as
a compressor driven by the remaining cylinders.
Fig, 12 is a plan view of the valve operating
mechanism of the engine illustrated in Fig. 11,
as viewed from the line {2 thereof;
Fig, 13 is g sectional view of the structure illus-
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trated in Fig. 12, taken on the line 13—I3 there-

of; and
Fig. 14 is a sectiona] view of the structure illus-
trated in Fig. 12, taken on the line 14—14 thereof.
Referring to Figs. 1 to 4 inclusive, I have illus-
trated a two-cycle Diesel engine {5, having a

cylinder 16 in which a piston 17 operates a con-

necting rod 18 which joins the piston to & crank-
shaft. A blower 19 is employed for scavenging
the gas in the crankcase which escapes through
apertures 21 into an annular chamber 22 at the
end of the stroke of the piston. Each cylinder
has g pair of valves 28 between which an injector
nozzle 24 is mounted. A set of three rocker arms
25, 26, and 27 is employed for operating the two
valves and the injector nozzle in a predetermined
sequence controlled by the cem shaft 28 which is
operated in timed relation to the rotation of the
crankshaft in the conventional manner. This
portion of the engine just described is of conven-
tional form and will not be deseribed further.
A second set of crankarms 29 and 31 is mounted
on o shaft 32 on eccentrics 38 provided on the
shaft. The shaft 33 is supported on spaced
brackets 34 and has provided on the end thereof
a gear 35. Similarly, the sets of arms 25, 26,
and 27 are supported on eccentrics 36 on the shaft
37 which is supported on brackets 38 and which
has on the forward end thereof a gear 39 in mesh
with the gear 36 on the shaft 32. The eccentrics
86 are disposed 180 degrees from the position of
the eccentrics 33 which raises the set of arms 25,
26, and 21 while the other set 29 and 31 are low-
ered into operating position with the valves 28.

The gear 89 is in mesh with the rack 41 which -

is supported on brackets 42 and 43. The rack
rotates the gear 39 which in turn rotates the gear
35 and is of sufficient length to produce 180 de-
gree rotation to the gears which reverses the posi-
tions of the cams 33 and 36. While the rack 41
may be manually operated I have illustrated, in
Fig. 2, a cylinder 44 having a piston rod 45 con-
nected to the rack and operated by a fluid from
a reversing valve 46 to have one or the other sets
of rocker arms effective for controlling the se-
quential operation of the valves. o

In Fig. 1, I have illustrated a sector 47 which
is in mesh with the gear 39 and which has con-
nected therewith a smaller sector 48 which is
operated by the rack 4 from the cylinder 44.
The length of the stroke of the rack 41 is reduced
when the sector 48 is made smaller than the
- sector 41. '

It will be noted in Fig. 4 that the rocker arm
26 is in engagement with the injector 24 and that
the two arms 25 and 27 are in engagement with
the intake valves 23. The arm 26 operates the
injector nozzle 24 in timed relation to the opera-
tion of the valves by the arms 25 and 21. Dur-
ing normal operation the gears 35 and 39 are so
positioned as to have the cams 36 reversed from
the position illustrated in Fig. 1 so that the arms
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25, 26, and 27 are lowered for operating the valves

" 23 and the injector nozzle 24. The arms 29 and

75
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8§ are moved upward in positfon by the eccen-
trics 38 out of contact with the valves 23. Whan-
it is desired to have the engine operate as a com-
pressor such as for braking the wheels of a truck
or bus when on a long grade, the valve 46 is
shifted to rotate the gears 39 and 36 to move the
eccentrics to the position illustrated in Fig. 1 to
raise the sets of rocker arms 25, 26 and 27 out of
engagement with the valves 23 and injector
nozzle 24,

At the same time the arms 29 and 31 are low-
ered into engagement with the valves 28 to op-
erate them at a predetermined point in the cycle
of operation, ¢ontrolled by the cams 50 on a sec-
ond cam shaft 61. No fuel will be delivered to
the cylinder and the valves 23 will be closed dur-
ing the greater part of the upstroke of the piston,
as in a compressor, which will load the piston and -
produce a brake load on the wheels of the vehicle.
Before topping center the valves 23 are opened
by the cam 50 to relieve the pressure in the'cyl--
After the vehicle has reached the bottom
of the grade the operation of the piston within
the cylinder 44 will lower the crankarms 25, 26,
and 271 and raise the crankarms 29 and 3f to
cause the valves 23 and the injector nozzle 24 to
function on the Diesel cycle in the conventional
manner.

" In Fig. 5, I have illustrated similar structure to
that illustrated in Fig. 1, with the exception that

.the shaft 81 on. which the arms 25, 26, and 27

operate in a normal manner, is not provided with
the eccentrics and the arms are not shifted. The
arms 29 and 30 are operated in the same manner
as the arms provided on the structure of Fig. 1,

to be raised and lowered relative to the valves, '

The piston in the cylinder 44 operates a rack 44
to directly rotate the gear 35 to move the arms 28
and 31 into and out of engagement with the tap-
pets of the valves 23. To render the engine cycle
of the device inoperative, I have provided a valve
52 disposed in the circuit 53 of the ejector nozzle
24, The valve 82 is operated by an arm 56 which
is actuated by a finger b6 carried by the shaft 32
which engages the arm 8§86 when the shaft is
rotated through 180 degrees. Power is entirely
cut off from the engine when the shaft 32 is
rotated to move the arms 29 and 31 into contact
with the valves by cutting off the flow of fluid to
the injector nozzle. The engine will then operate
8§ 8 Compressor. v

In Figs. 7 and 8, I have shown similar structure
applied to a four-stroke otto cycle engine. In this
arrangement the shaft 37 carries a pair of arms 58
and §9, the former of which operates the intake
valve while the latter operates the exhaust valve.
A rocker arm 64 is mounted on a shaft 82 for op-
erating the exhaust valve when the shaft 37 is
rotated with the shaft 32 for moving the arms §8
and §9 out of engagement with the valves. The
four-stroke cycle engine will require a double cam
62 on the cam shafts 68 for operating the grm 61
for each cycle of reciprocation of the piston. Fuel
will not be drawn into the cylinder as the intake
valve is not operated when the arm 58 is moved:
out of engagement therewith.

Referring to Figs. 9 and 10, I have illustrated a
still further form of my invention as applied to
otto-cycle engines. In this arrangement the cam
shaft 65 functions to operate the crankarms 58
and §9 in the normal manner for operating both
the intake and exhaust valves in a timed relation.
The valves are also actuatable by crankarms 66
and 871 which are mounted on a shaft 32 to be
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moved into engagement with the valve when the
arms B8 and 89 are raised out of engagement
therewith. The cam 88 has the cams thereof so
positioned as to operate the crankarms $8 and §7
in a sequence to produce operation of the engine
in a reverse direction. By manipulating the valve
48 the gears 39 and 38 are rotated to have on or
the other sets of arms 58 and 89 or 66 and 87
moved into position to operate the valves. The
electric distributing mechanism (not illustrated)
is also changed to have the firing sequence follow
the sequence of operation of the piston and valves
in either direction. By having one set of crank-
arms to-operate the valves with the proper dis-
tribution of the electric current, the engine will be
driven in a clockwise direction. When the other
set of ‘crankarms operate the valves, with the
change of the electric distributing mechanism, the
engine will be run in a counterclockwise direction.
Accordingly, by merely shifting valve 48 and the
distributing mechanism the engine may be op-
erated in one or the other directions.

Referring to Figs. 11 o 14 inclusive, I have illus-
trated a three-cylinder Diesel type engine having
a shaft 37 on which a single set of arms 28, 28,
and 27 are mounted in the same manner as that
illustrated in Fig. 3 for operating the two valves
and the injector nozzle of the one cylinder of the
engine,

Two additional sets of arms 25, 28, and 27 are
mounted on the shaft 37 to rock thereon. The
two sets of arms are employed for operating the
valves and injector nozzle of the remaining two
cylinders. The shaft 32 carries arms 29 and 34
which operate the valves of the first cylinder when
moved into engagement therewith in the same
manner as the arms operate on the valves illus-
trated in Fig. 3.

In this particular arrangement the engine will
normally operate as & Diesel' engine when the
shaft 31 is positioned to have all of the sets of
arms 28, 28, and 27 engage and operate the valves
and the injector nozzles. When the valve 48 is
operated to shift the gears 35 and 39, the shaft
37 will be rotated to raise the one set of arms 28,
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A simple mechanism is employed for producing
the change in position of the rocker arms so that
the operating characteristic of an engine may be
quickly changed. This embodies a piston for op-
erating a pair of meshing gears which rotate the
shaft on which the sets of arms are mounted.
The shafts are mounted in eccentric bearings
which raise one set of arms while lowering an-
other to render one set inoperative while moving
another set into operating position.

I claim as my invention:

1, In an internal combustion engine, a cylinder,
& piston in said cylinder, a valve, a rocker arm
for operating said valve, means for operating said
rocker arm and valve as in an internal combus-
tion engine, a shaft having an eccentric upon

- which said rocker arm operates, a second rocker
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28, and 27 while the shaft 32 will lower arms 28

and 3| into position to engage and operate the one
set of valves 23. The two cylinders of the engine
will continue to operate in the normal manner to
drive the piston in the first cylinder. The first
cylinder will have the valves actuated by the arms
29 and 3{ and will then operate as'a compressor.
This may be employed for applying a braking load
to the vehicle or for producing compressed air for
operating air- hammers or similar devices. By
moving the valve 46 to its original position ‘the
arms 29 and 3{ are moved out of engagement with
the valves 23 while the one set of arms 25, 28, and
27 will be moved into operating position so that
all three cylinders will then operate on the Diesel
cycle for driving the engine.

It will therefore be seen that I am able to
change the driving and driven characteristics of
an engine or compressor by manipulating the
rocker arms which contrel movement of the
valves for timing the intake and exhaust of the
gases in accordance with the position of the
piston. The engine may be operated in a clock~
wise or counterclockwise direction, or may be
changed to a compressor to be driven by other
means such as by a vehicle which is travelling
down grade. The change over may be made on
one of a plurality of cylinders of an engine, the
remaining cylinders functioning as an engine for

70

arm, means for operating said second rocker arm
and said valve as in a compressor, a second shaft,
an eccentric on said shaft on which the rocker
arm operates, and meang for rotating said shafts .
to have the eccentric. on one shaft move the
rocker arm out of engagement with said valve
as the eccentric on the second shaft moves the
other rocker arm into engagement therewith to
have the arms operate the valve at one time while
the cylinder is functioning 'as an engine and
operate it at another time while the cylinder is
operating &S 8 COmpressor.

2. In an internal combustion engine operating
on a Diesel cycle, & cylinder, a piston in said
cylinder, a valve, an injector nozzle, a pair of
rocker. arms for operating sald valve and said
injector nozzle respectively, means for operating
said rocker arm, nozzle and valve as in a Diesel
engine, and an additional rocker arm movable
into engagement with said valve, mesans for oper-
ating said additional rocker arm to operate said
valve as in s compressor, means for moving the
rocker arms out of engagement with said valve
and nozzle when said additional rocker arm is
moved into engagement with said valve, and
meang for simultaneously operating said shafts
to have the arms operate the valve at one time
while the cylinder is functioning as an engine
and operate it at another time while the cylinder
is operating as a compressor.

3. In an internal combustion engine, & cylinder,
& piston in said cylinder, a valve, a rocker arm -
for operating said valve, means for operating said
rocker arm and valve as in an internal com-
bustion engine, a shaft having an eccentric upon
which said rocker arm operates and which raises
and lowers said arm when rotated, a second

rocker arm, means for operating said second

rocker arm to operate said second rocker arm
to operate said valve ag in a compresser, a
second shaft having an”eccentric by which said
second rocker arm is moved into and out of
engagement with said valve, a pair of meshing
gears connected to said shafts, toothed elements
in engagement with one of said gears, and means
for operating said toothed elements for operat-
ing said gears and shafts through 180 degrees to
have the arms operate the valve at one time
while the cylinder is functioning as an engine
and operate it at another time while the cylinder
is operating as a compressor. .

4.'In an internal combustion engine having a
cylinder, a piston, and intake and exhgust
valves, rocker arms for operating said valves,
means for moving said rocker arms and valves
as in an internal combustion engine, a shaft hav-
ing eccentrics upon which said rocker arms oper-

driving the piston in the changed over cylinder. 78 ate, an additional rocker arm movable into en-
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gagement with said exhaust valve, means for
operating said additional rocker arm to operate

said exhaust valve as in a compressor, a shaft -

having an eccentric upon which said arm rocks,
and means for rotating said shafts for mm(ing
the first sald rocker arms out of engagement with
both of the valves when the additional rocker
arm is moved into engagement with the exhaust
valve to have the arms operate the valve at one
time while the cylinder is functioning as an en-
gine and operate it at-another time while the
cylinder is operating as a compressor.

5. In an internal combustion engine having a
-cylinder, a piston, and intake and exhaust valves,
rocker arms for operating said valves, means for
operating said rocker arms and valves as in an
internal combustion engine, & shaft having ec-
centrics upon ‘which said rocker arms operate,
an additional rocker arm movable into engage-
ment with said exhaust valve, means for operat-
ing said additional rocker arm and the exhaust
valve as in a compressor, 2 shaft having an ec-
centric upon which said additional arm rocks, a
pair of meshing gears secured to said shafts, and
means for rotating said gears through 180 degrees
for moving the first said rocker arms out of en-
gagement with both valves as the additional
rocker arm is moved into engagement with the
 exhaust valve to have the arms operate the valve
at one time while the cylinder is functioning as
an engine and operate it at another time while
the cylinder is operating as a compressor.

6. In an internal combustion engine of the
Diesel type having a piston movable in a cylinder,
a pair of exhaust valves and an injector nozzle,
a rocker arm shaft containing eccentrics, rocker
arms mounted on said eccentrics in engagement
with’ said two exhaust valves and said ‘nozzle,
means for operating said rocker arms, exhaust
valves and nozzle as in a Diesel engine, a second
shaft having eccentrics, additional rocker arms
mounted on the eccentrics of said second shaft

" movable into engagement with said valves, means

for operating said additional rocker arms and the
exhaust valves 'as in a compressor, and means
for rotating said shafts for moving said first
rocker arms out of engagement with the valves
and nozzle and moving the additional rocker
"arms into engagement with the valves to have
the arms operate the valve at one time while the
cylinder is functioning as an engine and operate
it at another time while the cylinder is operating
as & compressor.

7. In an internal combustion engine of the
Diesel type having a piston movable in a cylinder,
a pair of exhaust valves and an injector nozzle, &
rocker arm shaft containing eccentrics, rocker
arms mounted on said eccentrics in engagement
with said two exhaust valves and said nozzle,
means for operating said rocker arms to actuate
said valves and nozzle as in a Diesel engine: cyl-
inder, a second shaft having eccentrics, rocker
arms mounted on said eccentrics movable -into
engagement with said valves, means for rotating
said shafts for moving the first said rocker arms
out of engagement with the valves and nozzle and
moving the rocker arms on the second said shaft
into engagement with the valves, and means for
operating said last-named rocker arms in the
sequence to have the cylinder operate as a com-
pressor when the valves are operated thereby
and as an engine when the valves are operated
by said other rocker arms. i

8. In an internal combustion engine of the Die-
sel type having & cylinder in which a piston oper-
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ates, a pair of exhaust valves and injector nozzle,
a rocker arm shaft, & plurality of rocker arms on -
said shaft in engagement with said valves and -
injector nozzle, means for operating said rocker
arms to actuate said valves and nozzle as In a
Diesel engine cylinder, a second shsft having
eccentrics thereon, rocker arms on said eccen-
trics, means for actuating the rocker arm on
said second shaft to operate the exhaust valves
as in_a cylinder of a compressor, means for ro-
tating said last shaft for moving the rocker arms
thereon into and out of engagement with said-
valves, & fuel supply line to said injector nozzle,
a valve in said line, and means for closing said
valve when said arms are moved by the eccen-
trics into engagement with said valves for cut-
ting off the supply of fuel to said cylinder where-~
by the arms operate the valves at one time while
the cylinder is functioning as an engine and
operate them at another time while the cylinder
is operating as a compressor. .

9, In an internal combustion engine, having a
piston operating in a cylinder and an intake
and exhaust valve, a pair of rocker arms for -
operating said valves, a shaft having eccentrics
on which said arms rock, a second set of arms
movable into engagement with said valves, a
shaft having eccentrics on which said second set
of arms rock, cam shafts for operating said arms
in different sequences for operating the engine
in either direction of rotation when one or the
other set of arms engages said valves, and means
for moving one set of rocker arms into operating
position when the other set of arms is moved into
inoperative position for reversing the direction of
rotation of the engine. :

10. In an internal combustion engine, having
a piston operating in a cylinder and an intake
and exhaust valve, a pair of rocker arms for
operating said valves, & shaft having eccentrics
on. which said-arms rock, & second set of arms

‘movable into engagement with said valves, a shaft -

having eccentrics on which said second set of
arms rock, cam shafts for operating said arms
in different sequences for operating the engine
in either direction of rotation when one or the
other set of arms engages said valves, & pair
of meshing gears mounted on said shaft, and
means for operating said gears through 180 de-
grees to move one set of rocker arms into-en-
gagement with said valves while moving the other
set out of engagement therewith to have the arms
operate the valves at one time while the engine
js functioning in the normal operation and oper-
ate them at another time while operating as a
compressor. :

11, In an internal combustion engine having a
plurality of cylinders in which pistons are mov-
able and which are provided with valves, a rocker
arm shaft, a rocker arm for operating some of
the valves mounted on said shaft, an eccentric
on said shaft, additional rocker arms on said ec-
centric for operating other of said valves, means
for operating all of said rocker arms and valves
as in an internal combustion engine, an addi-
tional shaft having eccentrics, & rocker arm
mounted on said eccentrics engageable with one
of the valves with which the arms on the ec-
centrics of the other shaft engage, means for
operating said last rocker arm and valve with
which it engages as in a compressor, means for.
moving certain of said rocker arms out of en-
gagement with said valves while said last rocker
arm is moved into engagement with said valve,
whereby the arms operate the valves af one time
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while certain of the cylinders are functioning as
an internal combustion engine and another cyl-
inder is operating as a compressor and operate
the valves at another time while all of the cylin-
ders are functioning as an internal combustion
engine. . :

12. In an internal combustion engine having a
plurality of eylinders in which pistons are mov-
able and which are provided with valves, a rocker
arm shaft, a rocker arm for operating some of
the valves mounted on said shaft, an eccentric
on said shaft, additional rocker arms on said
eccentric for operating other of said wvalves;
means for operating all of sald rocker arms and
valves as in an internal combustion engine, an
additional shaft having eccentrics, a rocker arm
mounted on said eccentrics engageable with one

<
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of the valves with which the additional arms on
the eccentrics of the other shaft engage, means
for operating said last rocker arm and said valve
as In & compressor, means for rotating said shafts
and eccentrics to move said additional rocker
arms out of engagement with the valves of one
cylinder and moving said last rocker arm into
engagement with said one valve while the rocker
arms on the other cylinders continue to function
in the normal manner to have the pistons oper-
ate as an internal combustion engine driving
the piston in the other cylinder as a compressor
in one position of operation of the valves by the

arms while in the other position of ‘operation of

the valves by the arms all of the cylinders func-
tioning as an internal combustion engine.
CLINTON L. WALKER.



