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[57] ABSTRACT

A mixture control device is disclosed that is used to test
internal combustion engines. The device is usually tem-
porarily installed on an engine to test catalytic convert-
ers, to clean internal engine parts, or to determine spe-
cific operating problems with an engine. The device can
also be used as a teaching aid to show different operat-
ing conditions without making permanent or difficult
adjustments. The device can also be used in racing ap-
plications to allow a driver to adjust the mixture of an
engine, while on the course, to ensure peak efficiency
under varying race conditions. The device consists of a
housing that has a plenum formed within its center. The
plenum runs the entire length of the housing. A ventun
port is also formed on the housing and it feeds fuel and
air into the plenum for injection into an engine. Fuel 1s
supplied through an internal tank and is supplied to the
venturi port through a small hose and a needle valve
assembly. The fuel tank has a two different outlet ports
to allow convenient placement of the device dunng use.
Two valves control the amount of air and air-fuel mix-
ture that are injected into the engine. An outlet port 1s
fastened to one end of the device to allow the user to
inject the supplemental mixture into any convenient
port on a vehicle.

17 Claims, 4 Drawing Sheets
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1
REMOTE MIXTURE CONTROL TOOL

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

This invention is related to remote fuel mixture con-
trol devices used in engine testing, cleaning and perfor-
mance evaluation.

BACKGROUND OF THE INVENTION

Since the mid 1970’s, automobiles and other vehicles
have had environmental controls installed to reduce the
Jevels of pollutants released into the air. Many states
now monitor the levels of emissions from vehicles to
ensure that environmental standards are being met.
Although testing devices, such as the type disclosed in
U.S. Pat. No. 4,175,427 to Blanke, are helpful in moni-
toring pollutants, one important device, the catalytic
convertier can not readily be tested, although an ac-
cepted test has been developed. This test uses four out-
put gasses to determine the effectiveness of the engine
and the pollution controls.

The Blanke Patent discusses the primary reason that
catalytic converter tests aren’t done: in order to per-
form the test, the vehicles’s engine must be adjusted and
then reset. Although the Blanke patent discussed this
problem, it states that it is beyond the scope of his dis-
closure.

To understand the procedure for testing a catalytic
converter, it is necessary to discuss what a typical en-
gine does. Theoretically, if gasoline is burned com-
pletely with oxygen (O2) in an internal combustion
engine, the products produced by the combustion are
water vapor and carbon dioxide (CO3). In fact, the
theoretical products are never fully produced because
engines do not usually run at their peak efficiency. Typ-
ically, an engine usually produces a mix of carbon mon-
oxide (CO), CO;, O3, various hydrocarbon gases, and
water vapor. Depending on the operating performance
of any given engines, the percentage output of the four
gases (CO, CO,, O3, and hydrocarbons) can vary con-
siderably. Under ideal conditions, however, an engine
operating at peak efficiency with a working catalytic
converter will reduce O3 and CO output because these
gases will be combined into additional CO». Co; output
will be maximized and residual hydrocarbon output
should be near zero. If CO; output is maximized, O2
output is minimized and hydrocarbons are eliminated, a
catalytic converter passing gretaer than 0.5% Co 1s
defective. This test will show proper results only if
CO; production exceeds 13.6% and Oz output is slightly
above 1.0% (typically 1.2-1.6%). At this level of per-
formance, residual hydrocarbons are reduced to a mini-
‘mum. A complete discussion of this theory and applica-
tion can be found in the report MGA-90 by Sun Electric
Corporation; The California Burean of Automotive
Repair memorandum dated June 10, 1985; and Catalytic
Convertor Test Proposal, Municipality of Anchorage,
Vehicle Inspection Program.

In order to achieve the output levels needed to ensure
a proper test, the fuel air mixture feeding an engine must
be adjusted to either lean or rich, as needed, until the
output of the engine matches the test criteria. In all late
model vehicles, this cannot be done without adjusting
the carburetor or injection system. Recent car models
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have factory sealed adjustment screws making these
adjustment difficult and problematic. Once these adjust-
ment screws are adjusted, they must be precisely reset
in order to ensure proper engine performance. Because
this is a time consuming and skillful procedure, 1t is not
practical to use this method to test catalytic converters
with present day equipment.

BRIEF DESCRIPTION OF THE INVENTION

The present invention is designed to eliminate the
difficulty in testing catalytic converters as well as pro-
viding additional testing and engine cleaning jobs. The
invention consists of a remote mixture control tool that
can be used to insert either additional fuel, air, or a
mixture of fuel and air into the manifold of an engine.
The device is able to quickly adjust the mixture of fuel
or air or both with adjustment knobs. Use of this tool
enables tests of catalytic converters to be compieted in
a matter of minutes.

The tool consists of a generally rectangular housing.
The housing has a small fuel tank formed within the
base of the tool. The tank has outlet plugs and back
pressure plugs to enable it to be used in either an upright
or inverted position. The center portion of the housing
is hollow and forms a plenum for additional air. One end
of the plenum is capped with a ball and spring assembly
to prevent backfires. The cap also forms an outlet plug
and is also hollow to allow air to flow as needed. The air
flow is adjusted by a valve inserted in the plenum. This
valve is controlled by a large knob and enables the user
to allow a range of air flow from full flow to completely
shut off. At the top of the housing is a fuel injection
nozzle that extends into the air plenum. This nozzle
forms a venturi. A needle valve is positioned within the
nozzle. The needle valve is connected to the fuel tank
by a small hose. The fuel flow is controlled by a second
valve placed within the nozzle. The second valve 1s also
controlled by a knob and allows the user to adjust the
amount of fuel flowing into the plenum over a range
extending from no fuel flow at all, to the maximum fuel
flow allowed by the setting of the needle valve. The
needle valve can be adjusted as needed to increase or
decrease the amount of fuel available at the nozzle.

By inserting either fuel or air into the manifold, a
mechanic can change the performance characteristics
of an engine without making permanent changes to the
engine. This device can be used, as will be discussed
below, to adjust the mixture of an engine until the de-
sired output is reached. The device can also be used to
adjust the mixture of a racing engine while it is running
on the trackto maximize engine efficiency. The device
can also be used as a teaching tool because it can be used
to change an engine’s performance to simulate poor
performance as well as diagnose engine problems. The
device can also be used to clean the interior of an engine
by substituting a cleaning fluid in the tank and forcing it
into the engine.

It is an object of this invention to produce a remote
mixture control tool to enable simple tests of catalytic
converters. It is another object of this invention 10 pro-
duce a remote mixture control tool that can be used to
diagnose engine problems. Another object of this inven-
tion is to produce an educational tool that can be used to
simulate engine difficulties in a safe, convenient and non
intrusive manner. It is yet another object of this inven-
tion to produce an engine cleaning device that is safe
and easy 1o use.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded top view of the invention.

FIG. 2 is a left side view of the invention showing
details of the fuel outlet and fuel tank.

F1G. 3 is a right side view of the invention with the
control knobs in place.

FIG. 4 is a front exploded view of the invention.

DETAILED DESCRIPTION OF THE
INVENTION

Referring now to the drawings, and particularly to
FI1GS. 1 and 2, the device consists of a housing 1. The
housing 1 has a flat bottom and a sculpted top as shown.
The housing 1 is divided into three main parts, which
are integral within the housing 1. The first part 1s the
top section 2. The top section 2 is shaped as shown and
has a sculpted portion 3 that is formed to fit comfortably
in the palm of a hand. The top section 2 also contains an
atomizing venturi and fue] volume needle assembly 4,
which will be described 1n detail below.

The second section 5§ is a plenum that extends the
entire length of the tool. The inlet end 6 is completely
open and the outlet end 7 is fitted with a spark arrester-
anti backfire assembly 8. This assembly will also be
discussed below in greater detail.

Within the third section of the device is an integral
fuel tank 9. This tank can be filled with gasoline for
mixture adjustments or with cleaning solvents, when
using the tool as an engine cleaner. The tank 9 is fitted
with two outlet nipples 10 and 11 two nipples are pro-
vided to allow the device to be used in an inverted
position. When one nipple is in use, the other nipple is
securely capped to prevent spillage. The tank 9 also has
two back pressure vents 12 and 13 as shown in F1G. 4.
Vent 12 is plugged with a plug 14 and vent 13 is opened
when the device is used in an upright manner. In the
inverted position, vent 12 is opened and vent 13 is
plugged with a plug 14. Fuel or solvent is placed within
the tank 9 through a fill spout 18§, which is sealed with
cap 16. The cap 16 is threaded and will engage the
female threads 17 that are cut into the plenum 5§ of
housing 1.

Fuel or solvent (depending on the use of the device)
is injected into the plenum S as desired through the
atomizer venturi 4 as shown. The ventun 4 is formed as
part of the housing 1. The venturi 4 1s hollow to allow
enough air flow through the venturi to ensure that the
fuel or solvent is properly atomized. Fuel 1s injected
into the venturi through a needle valve assembly 21,
which runs perpendicularly to, and is installed within
the venturi 4. The needle valve assembly 21 is a stan-
dard valve having a needle portion 22, an outlet barrel
portion 23, lock nuts 24 and 25, and washers 27. The
needle valve assembly 21 is place into the ventun 4 as
shown. A hose 26 is place at the inlet end of the outlet
barrel 23 at nut 25. The hose 26 is then connected to
either nipple 10 or 11 on the fuel tank 9 as needed.

A control knob 30 is inserted below the ventur 4 as
shown. The control knob 30 is generally cylindrical in
shape and has a groove 31 cut into the cylinder as
shown. An outlet hole 32 is provided in the cylinder as
shown. The outlet hole 32 passes through the cylinder
and is used as a control valve for the fuel injection into
the plenum 5. The control knob 30 controls the air flow
through the venturi 4. When the outlet hole 32 is
aligned with the venturi 4, maximum air flow and thus
the maximum fuel flow into the plenum 5§ will occur. As
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the outlet hole 32 is turned perpendicular to the ventun
4, less air and less fuel will flow into the plenum 5 until
ultimately, the flow is stopped entirely. In this manner,
fuel or solvent can be injected into the plenum § in any
amount by simply adjusting the position of the control
knob 30. The control knob 30 is held 1n place by a plug
33 as shown. The plug 33 is wedged into the groove 31
and is passed through the housing 1. In this manner, the
control knob 30 is free to turn, but cannot be pulled out
of the housing 1 accidentally. Use of the control knob
30 eliminates the need to constantly adjust the needle
valve 21 to obtain the best results. The device can be set
up with the control knob 30 fully open and the needle
valve 21 can then be set to allow whatever flow of fuel
or solvent is desired. Once the needle valve 21 is set 1n
this manner, it need not be adjusted further; all of the
necessary fuel control is done with the control knob 30.

The spark arrester-backfire protector assembly 8 1s
shown in FIG. 2. This assembly consists of a spark
arrester ball 40, a retaining spring 41, and a nozzle 42.
The nozzle 42 has male threads 43 which engage the
female threads 46, which are inscribed in the walls of
the plenum 5 as shown. The nozzle 42 also has a tighten-
ing nut 44 and an outlet conduit 45 as shown. The spark
arrester-backfire protector assembly 8 is installed 1n the
plenum 5 by placing the spark arrester ball 40 into the
plenum 5. Two retaining ribs 48 will retain the ball 40
within the outlet and prevent the ball 40 from entering
the plenum 5. The retaining spring 41 further acts to
restrain the ball 40 and allows the spark arrester ball 40
to be pulled from the restraining ribs 48 when the de-
vice is under vacuum on the engine. The nozzle 42 is
then screwed into the plenum § to secure the spark
arrester-backfire protector assembly 8 in place.

Air flow through the plenum § is controlled by a
second control knob S0 which is installed within the
plenum cavity as shown. The control knob 50 has a
groove 51 and a port 52 similar to those found in the
first control knob 30. The second control knob 30 1s
restrained by pin 53, which is inserted through the hous-
ing 1 and wedged into the groove 51 in the same manner
as control knob 30 is restrained. Like the atomizer ven-
turi 4, air flow through the plenum 5 can be controlled
to allow for the maximum air flow through the plenum
5 to having no air flow through the plenum 5 at all.

The housing 1 and the control knobs 30 and 50 are
constructed of non-fuel susceptible plastic. The needle
valve assembly 21 is constructed of brass or other suit-
able material.

The intended purpose of the device is to adjust the
fuel air mixture by remote control, rather than by ad-
justing the carburetor or the fuel injection system. Mix-
ture adjustments can be used to test catalytic convert-
ers, which will be discussed in greater detail below, as
well as teach auto mechanics, for example. Students can
see and hear the effects of different engine settings
under controlled conditions.

The device is used by connecting the nozzle to a
vacuum port on an engine. Typically, this can be done
at either the PCV system or the power brake system, for
example. Once a port is selected and the nozzle is in-
stalled, the mechanic can then adjust the fuel control
knob 30 or the air control knob 50 to change the fuel-air
mixture of the engine for whatever purpose. It is possi-
ble to install the device in the dashboard of a race car,
for example, with this installation, the driver can adjust
the air-fuel mixture to the engine while driving in a
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race. In this manner, the engine can be maintained at
optimum efficiency through the race.

Testing catalytic converters can be done using the
device by first ensuring that the engine 1s tuned prop-
erly and is operating within normal operating limits.
The four output gasses are then measured to determine
the base ocutput of the engine. For example a 1984 Plym-
outh 2.2 liter engine produced initial values of:

CO: 0.00%

HC: 9 ppm

CO1: 12.4%

O7: 2.0%

The device was installed and the mixture was leaned
to achieve the following results:

CO: 0.00%

HC: 161 ppm

CQO3: 9.8% O3 5.1%

The device was then used to make the mixture rich to
enable the catalytic converter test. The fuel knob was
adjusted until the optimum outputs of COz, Oz and HC
were reached. The CO reading was then established:

CO: 0.06% (less than 0.5% indicates good)

HC: 0 ppm (must ensure minimum HC)

CO3: 14.7% (maximum CO»)

012 1.2% (1.0% <02 <1.5%)

Other tests can be performed in a similar manner.

It is intended that the present disclosure should not be
construed in any limited sense other than that hmited by
the scope of the claims having regard to the teachings
herein and the prior art being apparent with the pre-
ferred form of the invention disclosed herein and which
reveals details of structure of a preferred form neces-
sary for a better understanding of the invention and may
be subiect to change by skilled persons within the scope
of the invention without departing from the concept
thereof.

I claim:

1. A remote mixture control device for testing and
adjusting internal combustion engines comprising:

(a) a housing being generally rectangular and having

a front, a back, a top, and a bottom, said housing
also having a plenum cavity extending from the
front of said housing to the back of said housing,
forming an open channel through the [latitudinal ]
longitudinal center of the housing, said housing also
having a venturi port extending from the top of
said housing into the plenum, at an oblique angle
thereto:

(b) a holding tank integrally formed within said hous-
ing, said holding tank also having an inlet port for
filling, at least one ventilation port, and at least one
outlet port;

(c) a [liquid} fuel that is stored in said holding tank
for delivery from the remote mixture device into
the engine;

(d) a first control valve means within said venturi
port to control the flow of [liquids] fuels from
said holding tank through said venturi port;

(¢) a hose removably connected to said tank and said
valve means to enable [liquids} fuels stored in said
holding tank to be transported into said venturi
port;

(f) a second control valve means rotatably mounted in
said housing to control the [latitudinal [ longitudi-
nal flow of air through the plenum;

(g) a third control valve means rotatably mounted
within said housing, below said venturn port, down-
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stream of said first valve means to control the flow
of air through said venturi port; and

(h) nozzle means removably attached to the front of
said housing such that said nozzle means covers the
plenum and acts to direct the [liquid-air] fuel-air
mixture from the housing.

2. The remote mixture control device of claim 1
wherein the first control valve means comprises a nee-
dle valve assembly.

3. The remote mixture control device of claim 1
wherein the second control valve means comprises:

(a) a cylinder having walls, a length greater than its
width and having a hole, passing through the cylin-
der, perpendicular to the longitudinal axis of said
cylinder, said cylinder being rotatably installed
within said housing such that said cylinder s
placed perpendicularly within the plenum of said
housing with respect to the direction of an air flow
through said plenum and such that the hole within
said cylinder is aligned with said air flow when said
control valve is open, and such that said hole In
said cylinder is perpendicular to said plenum when
the cylinder is turned one quarter turn such that the
wall of said cylinder is aligned with said plenum,
thereby preventing the air flow through said ple-
num when said control valve 1s closed;

(b) handle means fixedly attached to said cylinder to
permit free rotation of said cylinder; and

(c) locking means to restrain said cylinder within said
housing.

4. The remote mixture control device of claim 1

wherein the third control valve means comprises:

(a) a cylinder having walls, a length greater than its
width and having ahole, passing through the cylin-
der perpendicular to the longitudinal axis of said
cylinder, said cylinder being rotatably installed
within said housing such that said cylinder is
placed perpendicularly within the plenum of said
housing with respect to the venturi port of said
housing and such that the hole within said cylinder
is aligned with said venturi port when said control
valve is open, and such that said hole in said cylin-
der is perpendicular to said venturi port when the
cylinder is turned one quarter turn such that the
wall of said cylinder is aligned with said ventun
port, thereby preventing the air flow through said
venturi port when said control valve is closed;

(b) handle means fixedly attached to said cylinder to
permit free rotation of said cylinder; and

(c) locking means to restrain said cylinder within said
housing.

5. The remote mixture device of claim 1 wherein said

nozzle means comprise:

(a) an outlet having & generally cylindrical shape and
having a front portion and a rear portion, said out-
let being tapered in the front portion and being
threaded in the rear portion.

(b) restraining means fixedly installed within the front
portion of said plenum,;

(c) a ball slidably placed within said plenum such than
said restraining means prevent the free movement
of the ball into the rear portion of said plenum;

(d) a spring removably placed in contact with said
ball and further being held by said outlet and com-
pressed by said outlet when said outlet 1s screwed
into said housing.

6. The remote mixture control device of claim 1

wherein said [liquid} fue/ comprises gasoline.
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[7. The remote mixture device of claim 1 wherein
said liquid comprises a solvent cleaning fluid for use in
internal combustion engines. }

8 A portable and detachable remote mixture control
device for adjusting internal combustion engines by adjust-
ably varying the amount of air and fuel to the engine,
comprising:

a. a portable housing having a plenum cavity which has
an inlet and an outlet, the housing further having a
venturi port in fluid communication with the cavity;

b. a fuel container supportably connected to said hous-
ing,

c. first control valve means communicating with the
venturi port and the fuel container to adjustably vary
the flow of fuel from the container into the venturi
port,

d. second control valve means in fluid communication
with inlet to the plenum cavity for adjustbly varying
the flow of air through the cavity; and

e. third control valve means communicating with the
venturi port and the plenum cavity to controllably vary
the flow of fuel through the plenum inlet and the
plenum cavity. '

9. A device as defined in claim 8, further comprising:

fluid connection means for communicating fluid from
the outlet of the plenum cavity to a manifold vacuum
port on the internal combustion engine, the fluid con-
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connecting the device to the manifold vacuum port of

the internal combustion engine.

10. A device as defined in claim 9, further comprising:

spark arrester-backfire protector means for protecting

the device from backfire pressure and sparks from the
engine.

11. A portable and detachable remote mixture controf
device for adjusting internal combustion engines by con-
trollably varying the amount of air and fuel to the engine,
comprising:
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a. a portable housing having a plenum cavity with an
inlet and an outlet, the housing further having a fuel
inlet port in fluid communication with the cavity;

b. a fuel container connected to said housing;

c. a first contro! valve communicating with the fuel inlet
port and being in further fluid communication with
the fuel container and the atmosphere, the first valve
being manually adjustable to adjustably vary the
amount of fuel provided to the fuel inlet port;

d. a second control valve in fluid communication with
the inlet to the plenum cavity and the atmosphere, the
second valve being manually adjustable to adjustably
vary the flow of air through the cavity; and

e. a third control valve in fluid communication with the
first control valve and the plenum cavity through the
fuel inlet port to the plenum cavity, the third valve
being manually adjustable to adjustably vary the flow
of fuel into the plenum cavity through the fuel inlet
port.

12. A device as defined in claim 11, further comprising:

a fluid connection having a first end in fluid communi-
cation with the outlet of the plenum cavity down-
stream of the first, second, and third valves, and hav-
ing a second end that is adapted for removable con-
nection to a manifold vacuum port on the internal
combustion engine.

13. A device as defined in claim 12, further comprising:

a check valve located between the plenum cavity and the
first end of the fluid connection.

14. A device as defined in claim 11, further comprising:

means for directing the contents of the plenum away
from the housing.

15. A device as defined in claim 11, wherein the first

control valve comprises a needle valve.

16. A device as defined in claim 11, wherein the third
control valve is located downstream of the first control
valve.

17. A device as defined in claim 11, further comprising

a spark arrestor-backfire protector.
¥ » % 3 &
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