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AUTOMOTIVE CONTROL MECHANISM

Albert H. Winkler, Elmira, N, Y., assignor to Bendix
Aviation Corporation, South Bend, Ind., a corporation
of Delaware

Application July 17, 1950, Serial No. 174,289
8 Claims., (Cl. 74—472)

The present invention relates to internal combustion
engines, and more particularly to a multiple cylinder in-
ternal combustion engine in which less than the full
number of cylinders may be used to deliver power during
certain stages of engine operation.

One of the principal objects of the present invention is
to provide in a multiple cylinder internal combustion en-
gine a mechanism for rendering a portion of the cylinders
inoperable during certain stages of engine operation and
for rendering said cylinders operable for other stages of
engine operation.

Another object of the invention is to provide a multiple
cylinder internal combustion engine wherein less than
the full number of cylinders may be employed during
idling and cruising and the full number of cylinders em-
ployed for starting and high power output, and during
the warming-up period of the engine.

Another object of the invention is to provide a control
mechanism for a vehicle engine of the aforesaid type which
may render a portion of the cylinders inoperative during
idling and cruising and which provides the full number
of cylinders for starting, warm-up, and high power out-
put and while the vehicle is in any of the lower gears.

Another object of the invention is to provide an internal
combustion engine which gives high economy for low
power engine output.

Additional objects and advantages will appear from the
following description and accompanying drawings, where-
in one specific embodiment of my invention is disclosed.
The control mechanism comprising the subject matter of
the present invention is not limited to the embodiment
disclosed herein nor to any particular type of internal
combustion engine, but is understood to be generally
adaptable to vehicles having multiple cylinder engines and
a gear selecting mechanism, whether manual or automatic.
The invention contemplates a control which will render
the valves for a portion of the cylinders inoperable and
consequently render said cylinders inoperable, except dur-
ing starting, warm-up, and high power output and while
the vehicle is operating in certain gear selections, such
as in first and second gears at part and wide open throttle
operations.

In the drawings, Figure 1 is a side elevation of a multi-
ple cylinder internal combustion engine showing sche-
matically the several elemenis comprising the present in-
vention, the position of some of said elements being re-
arranged to more advantageously show the functional
relationship thereof;

Figure 2 is a diagram of the electrical control system
of the present invention; and

Figure 3 is an enlarged view of a portion of the gear
shift mechanism of a vehicle showing a control switch
actuated thereby.

The present invention may be readily understood by
eferring to the accompanying drawings in which Figure
1 shows a multiple cylinder internal combustion engine
in combination with the present engine control mecha-
nism wherein numeral 10 designates a conventional spark
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distributor, 12 a carburetor, 14 a spark advance mecha-
nism, 16 a vacuum actuated switch for the split engire
control, 18 an accelerating pedal actuated switch for said
control, 2 a speed responsive switch for said control,
21 a thermostatic switch, 22 a switch assembly actuated
by the gear shift mechanism, and 24 a solenoid mecha-
nism for controlling the operation of a portion of the
cylinders in response to the aforementioned control
switches. The several switches are connected by leads
to relays in box 25 which in turn controls solenoid mech-
anism 24. With the exception of the mechanism for ren-
dering a portion of the cylinders inoperable and the con-
trol system for said mechanism, the present engine is a
conventional multiple cylinder internal combustion en-
gine. The one shown in Figure 1 is a standard six cylin-
der L head motor with poppet-type valves. Of the six
cylinders, three are part time operating cylinders.

For convenience in description throughout the specifi-
cation and in the appended claims, the cylinders which
remain in operation the entire time that the engine is run-
ning will be referred to as the “normal” cylinders and the
cylinders which are operable only during starting, warm-
up, and high power output will be referred to as the
“power” cylinders. In the engine shown in the drawings,
the normal cylinders are the front three and the power
cylinders are the rear three, although any other suitable
arrangement of the power and the normal cylinders may
be used, as for example the cylinders of the two sets may
be alternated. The running of the engine on all six cylin-
ders will be referred to as “standard engine operation”
and the running of the engine on only the three front cyl-
inders will be referred to as “split engine operation.”

The tappets or valve lifters, the carburetor, and the
spark advance mechanism are shown and described in
detail and claimed either alone or in combination with the
engine and control mechanism in my copending applica-
tion Serial No. 751,282 filed on May 29, 1947, now Patent
No. 2,652,038, dated September ‘15, 1953. These ele-
ments therefore will not be described in detail herein.

The tappet mechanism of the power cylinders is di-
rectly controlled by two solenoids 36 and 32 shown sche-
matically in Figure 2, arranged diametrically opposite to
one another and connected by a reciprocable rod 34. The
central portion of rod 34 is connected to the tappet mech-
anism by a linkage partially shown as numeral 36; fur-
ther details of the linkage are shown in my above men-
tioned copending application. Movement of the rod 34
downwardly by solenoid 32 renders a portion of the cylin-
ders inoperative for split engine operation and movement
of the rod upwardly by solenoid 30 returns the engine to
standard operation.

Figure 2 shows a circuit plan of an arrangement for
shifting the operation between split and standard engine
throughout the operating range of the engine. The main
circuit for energizing the two solenoids 30 and 32 of the
tappet control mechanism (not shown) includes a
grounded storage battery 50 from which the current flows
through lead 52 to ignition switch 54, thence through lead
56 to the winding of relay 58 to ground 60. Completion
of this circuit by closing the ignition switch in the conven-
tional manner energizes relay 58 which closes switch 62
and completes a second circuit consisting of battery 50,
lead 64, switch 62, lead 66, double switch 68, thence either
lead 70 or 72, solenoid 30 or 32, and the respective
grounds therefor 74 and 76. The particular solenoid en-
ergized depends upon the energization of one or more of
the cooperating control circuits to be presently described.

In the control circuit for the main solenoid actnating
circuit there are seven separate control elements which
cooperate with one or more of the remaining control ele-
ments to shift the engine between standard and split engine
operation. The mechanism for shifting the operation
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between standard and split engine may be manually con-
trolled by the operation of switch 8¢ which when in the
position shown is open and renders the remaining control
elements inoperative and -prevents the solenoids from
shifting to split engine or if on split engine, causes said
mechanism to shift to standard engine. When the upper
contact of switch 86 is closed, the engine is at all times
in split operation and when lower contact is closed, the
operation is automatically controlled and will shift be-
tween split and standard, as required.

In order to prevent the engine from shifting to split
operation before the motor has reached normal operat-
ing temperatures, a thermostatically controlled switch 21
is placed in lead 84 through which the current flows to
the remaining control elements for shifting the engine to
split operation. As the engine becomes warm, switch 21
closes and remains closed as long as the temperature of
the engine remains above a predetermined point. The
thermostatically controlled switch 21 is preferably located
on the cylinder head or in a conduit carrying water from
the jacket around the combustion chambers and is of the
snap-acting type which has a differential between off and
on positions, i. . for example, a temperature of 130° F.
is required to close the switch and a-temperature of 120°
is required to open the switch. - It is seen that this thermo-
statically controlled switch prevents the engine from shift-
ing to split engine operation while the engine is cold and
thus prevents an undue load from being placed on the
normal cylinders.

While the engine is idling, i. e. when the throttle valve
is in closed or substantially closed position, it is preferable
to operate on split engine unless the engine is cold, as
explained in the preceding paragraph. A switch 86 is
actuated by the closing movement of the throtile valve to
close the circuit consisting of battery 56, switches 54 and
80, lead 84, switch 21, lead 92, relay 94, lead 96 and
ground 98. When this circuit is closed, relay 94 becomes
energized and closes switch 100 so that the current flows
through leads 102 and 204, switch 166, lead 108 and relay
110 to ground 112, energizes relay 110, and completes
the main circuit to solenoid 32, thus shifting the engine
to split operation. While the throttle valve is closed or
nearly closed, the intake manifold vacuum is relatively
high. This lower pressure is transmitted through conduit
120 to chamber 122 of unit 16 and moves diaphragm 124
downwardly in opposition to spring 126, closing switch
128. The closing of switch 128 completes the circuit con-
sisting of battery .50, switches 54 and 89, lead 84, switch
21, lead 92, relay 94, lead 130, switch 128, lead 132,
relay 134, lead 136, relay 1106, and ground 112, though
preferably this circuit alone cannot energize relay 110 to
cause split engine operation. One way of accomplishing
this is to provide relays at 94, 110 and 134 which have
electrical characteristics such that the voltage required to
operate two or more in series would be greater than the
maximum line potential of the circuit. By this arrange-
ment, switch 128 would be unable to energize the circuit
for split engine operation unless either the speed or
throttle controlled switches were also closed.

The operation of the solenoids 30 and 32 is also con-
trolled by vehicle or engine speed. The speed controlled
switch device 28 for sensing vehicle speed is preferably
regulated by a fly-ball governor driven from the drive
shaft through the speedometer cable. During operation,
when the vehicle reaches a predetermined speed, switch
152 closes, thus closing the circuit beginning with the
connection 150 and consisting of lead 126, relay 134,
lead 132, switches 151, 152 and ground 153. This circuit
will not energize relay 134, however, unless the circuit
controlled by switch 86 or the circuit controlled by
switch 128 is first closed since the current for the circuit
controlled by switch 152 flows from the circuit for ener-
gizing relay 136. After switch 152 has been closed by
the governor while either switch 86 or 128 is closed,
relay 110 for maintaining the engine on split operation
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remains cnergized until switches 86 and 152 have been
opened or until switch 106 has been opened, the latter
switch being opened by overtravel of the throttle valve
lever. The circuit for energizing relay 110 thereafter
remains open and the engine remains on standard opera-
tion until the throttle valve is moved to closed position,
closing switch 86, or until the manifold vacuum becomes
sufficiently high to close switch 128 after a predeter-
mined speed has been reached closing switch 152. When
the engine is on split operation with the throttle valve
open, though not in the overtravel position, the engine
remains on split operation as long as the vehicle speed
remains above a certain predetermined value independent
of manifold vacuum. When the speed decreases to a
point below the predetermined rate, switch 152 is opened
and relay 110 is de-energized and the engine shifted to
standard operation. The return of the speed to a point
above a predetermined rate, however, does not again en-
ergize relay 110 unless either switch 86 or 128 has been
closed.

Switch assembly 22 includes switch element 151, which
is controlled by the gear shift mechanism of the vehicle,
prevents the control mechanism from shifting the opera-
ticn to split engine regardless of speed attained by the
engine during certain gear selections, such as low and
second gear. This switch is mounted on a bracket 160
(Figure 3) and is provided with a stem 162 which is actu-
ated by an arm 164 of the gear shift mechanism, said
arm being shown in the position occupied when the ve-
hicle is operating in one of the lower gears. The broken
line indicates the position of said arm when the vehicle
is operating in high gear. Arm 164 is connected to
manually actuated shaft 166 which is mounted in the
conventional manner on the steering column 168 of the
vehicle. Opening of switch 151 by arm 164 (downward
movement of said arm) as the vehicle is shifted into one
of the lower gears prevents split engine operation, except
during idling, since, as pointed out previously, the voltage
required to operate relays 94, 110 and 134 in series, ‘as
shown, is greater than the maximum line potential of the
circuit controlled by the vacuum actuated switch so that
without the circuit controlled by the speed controlled
switch 152 the vacuum actuated switch cannot operate the
split engine control.

Some of the controls included in the present system
are optional and may be omitted in some installations
without seriously affecting the operation and control of
the engine. -For example, the speed controlled switch
152 could be omitted and the lead connecting lead 132
to said switch merely grounded. With this arrange-
ment, closing of either switch-86 or 128 would shift the
engine to split operation unless switch 151 were open.
Further modifications of the control system are possible
wtihout causing any substantial overall change in the
operation of the present engine.

Although only one embodiment of the invention has
been illustrated and described, various changes in the
form and relative arrangements of the parts may be made
to suit requirements.

I claim:

1. For use in connection with an internal combustion
engine having a plurality of cylinders and a gear selecting
mechanism: a control mechanism for rendering a portion
of said cylinders inoperative comprising means responsive
to speed for activating said control mechanism and means
operatively connected with said first named means and
responsive to movement of said gear selecting mechanism
to a predetermined position for rendering said speed re-
sponsive means ineffective.

2. For use in connection with an internal combustion
engine having a plurality of cylinders and a gear select-
ing mechanism movable to select at least low and second
gear operation: a control mechanism for rendering a
portion of said cylinders inoperative comprising means
responsive to speed for activating said control mechanism
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and means operatively connected to said first named
means actuable by movement of said gear selecting posi-
tion to low and second gear positions for rendering said
speed responsive means ineffective.

3. For use in connection with an internal combustion
engine having a plurality of cylinders and a gear select-
ing mechanism: an electrical control mechanism for
rendering a portiorn of said cylinders inoperative com-
prising a circuit for said control mechanism, means for
energizing said circuit and a switch in said circuit actuable
by movement of said gear selecting mechanism to certain
predetermined positions to render said means ineffective,

4. For use in connection with an internal combustion
engine having a plurality of cylinders and a gear select-
ing mechanism: an electrical control mechanism for
rendering a portion of said cylinders inoperative compris-
ing a circuit for said control mechanism, a switch in said
circuit adapted to be closed in response to a predeter-
mined manifold vacuum, and a second switch in said cir-
cuit adapted to be selectively opened and closed in re-
sponse to movement of said gear selecting mechanism
to certain predetermined positions, said circuit adapted
to be energized when both of said switches are closed.

5. For use in connection with an internal combustion
engine having a plurality of cylinders, a throttle and a
gear selecting mechanism: a contrcl mechanism for ren-
dering a portion of said cylinders inoperative comprising
first means responsive to manifold vacuum; second means
operatively connected to said first means and responsive
to throttle movement; and third means operatively con-
nected to said first and second means and responsive to
movement of said gear selecting mechanism, said first
means adapted to coact alternatively with said second
and third means to activate said control mechanism.

6. For use in connection with a vehicle mounted inter-
nal combustion engine having a plorality of cylinders
and a gear selecting mechanism: a control mechanism
for rendering a portion of said cylinders inoperative com-
prising first means responsive to manifold vacuum; sec-
ond means operatively connected to said first means and
responsive to vehicle speed, said first and second means
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adapted to coact to actuate said control mechanism; and
third means operatively connected to one of said pre-
viously mentioned means and actuable by movement of
said gear selecting mechanism to certain predetermined
positions to render said means ineffective to actuate said
control mechanism.

7. In a system for controlling a vehicle mounted in-
ternal combustion engine having a plurality of cylinders
and a gear selecting mechanism: a control mechanism
actuable to render a portion of said cylinders inopera-
tive; means responsive to vehicle speed for actuating
said mechanism; and means operatively connected to
said first named means and responsive to movement of
said gear selecting mechanism to certain predetermined
positions for rendering said first named means ineffective
to actuate said mechanism.

8. A system for controlling a vehicle mounted internal
combustion engine having a plurality of cylinders and a
gear selecting mechanism comprising: an electrical con-
trol energizable to render a portion of said cylinders in-
operative; a circuit for said control mechanism; a first
switch in said circuit responsive to engine temperature;
a second switch in said circuit responsive to throttle move-
ment; a third switch in said circuit responsive to vehicle
speed; and a fourth switch in said circuit responsive to
movement of said gear selecting mechanism to certain
predetermined positions, said first switch adapted to co-
act with either said second switch or said third and
fourth switches to energize said control mechanism.
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