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Test probes include a test connector for serial connec-
tion in high voltage ignition lines and a test sensor for
detecting the external electric field on the high voltage
ignition leads.

8 Claims, 8 Drawing Figures
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1
ENGINE IGNITION TEST DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention
This invention is directed to an engme ignition test
device, particularly for testing the high voltage compo-
nents thereof.
2. Description of the Prior Art
As spark ignition engines become more highly re-
fined, and especially as it becomes desirable to reduce
undesirable gaseous discharges from such engines,
much new equipment has been developed for the diag-
nostic analysis of spark ignition engines. Perhaps the
most highly refined and most universal piece of equip-
ment for testing the electrical ignition components and
system of a spark ignition engine is the oscilloscope,
" when properly equipped with suitable auxiliaries. Oscil-
loscopes specially fitted out for spark ignition diagnos-
tics are presently known in the art. When equipped in
this way, they can be connected to both the low and
high voltage portions of the spark ignition system for
analysis of point gap dwell and point resistance on the
low voltage side, as well as coil voltage and spark con-
dition in each of the spark plugs. These devices are
complex and expensive. Certain high voltage diagnos-
tics can be accomplished without resort to such expen-
sive equipment.

High voltage spark gaps in parallel to the spark plugs
in an internal combustion engine have been known. For
example, Kovac U.S. Pat. No. 2,564,764 teaches the
permanent installation of a fixed high voltage spark gap
in parallel to the main high voltage coil lead to indicate
to the driver existence of excessive voltage conditions,
upon such a malfunction. Strauss U.S. Pat. No.

- 2,496,823 teaches an adjustable spark gap for use in
ignition system testing on the high voltage side of the
ignition coil. However, neither of these devices pro-
vides the information nor is sufficiently flexible or con-
venient to use as the engine ignition test device of this
invention.

SUMMARY OF THE INVENTION

In order to aid in the understanding of this invention,
it can be stated in essentially summary form that it is
directed to an engine ignition test device which com-
prises a circuit including an adjustable high voltage
spark gap serially connected to a lamp, the circuit
being connectable in parallel to a portion of the high

voltage section of a spark ignition engine ignition sys-

tem.

It is an object of this invention to provxde an engine
ignition test device which is of economic construction
and which is convenient and reliable to use in the test-
- ing of the high voltage portion of a spark ignition en-
gine. It is a further object to provide a test device which
includes an adjustable spark gap connectable in paral-
lel to a portion of the high voltage system of a spark
ignition engine. It is another object to provide a lamp
in series with an adjustable spark gap so that, as the gap
is adjusted, arcing thereacross can be observed in the
series-connected lamp. It is a further object to provide
- an engine ignition test device which is convenient to

use in a plurality of different tests in various portions:

of the high voltage system of an engine ignition. It is a
further object to provide a test device which is easy to
use in a plurality of different tests in determining the
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voltage condition by means of the adjustable gap which
is adjusted to permit an arc to ground.

The features of the present invention which are be-
lieved to be novel are set forth with particularity in the
appended claims. The present invention, both as to its
organization and manner of operation, together with
further objects and advantages thereof, may be under-
stood best by reference to the following description,
taken in conjunction with the accompanying drawings.

BRIEF DESCRIP’TION OF THE DRAWINGS

FIG. 1 is an isometric view of the engine test device
of this invention, with part of the electric leads thereof
broken away to indicate longer length thereof.

FIG. 2 is a rear elevational view of the main housing
thereof, with a portion of the back cover broken away
to show internal construction.

FIG. 3 is a section taken generally along the lme 3-3
of FIG. 2,

FIG. 4 is a section taken generally along the line 4—4
of FIG. 2.

FIG. § is a side view, with parts broken away and
parts taken in section, of the test connector structure
which forms a portion of the engine ignition test device
of this invention.

FIG. 6 is a side elevational view of an ignition coil,
with the test connector applied thereto.

FIG. 7 is a side elevational view of a portion of a con-
ventional distributor, showing the employment of the
test connector of the test device of this invention, and
this figure further showing the conventional spark plug
and spark plug lead, with parts thereof broken away.

FIG. 8 is a structural schematic view of an ignition
circuit for a spark ignition engine, with the circuit of
the test device of this invention connected thereto.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The preferred embodiment of the engine ignition test
device of this invention is generally indicated at 10 in
FIG. 1. This comprises the test unit 12 which is con-
nected by lead 14 to test connector 16. Test sensor 18
is used with test connector 16 for certain of the tests
which the engine ignition test device 10 is employed to
perform.

The engine ignition test device operates on the prin-
ciple of connecting a neon indicator light in series with
an adjustable spark gap and connecting this series com-
bination in parallel with various elements of the high
voltage portion of the spark ignition circuit equipment
of the internal combustion engine to be tested. The test
unit 12 contains the neon light and the adjustable spark
gap. Test unit 12 comprises a housing 20 which has the
front wall 22 from which side walls 24 and 26 and end
walls 28 and 30 depend to enclose interior space 32.
The interior space 32 is divided by interior wall 34
which extends at least partway across the space 32.
Back 36 covers the interior space 32 and may be re-
movably secured if access to the equipment contained
therein is required. Since the test device 10 is to be
used at voltages corresponding to the high voltage side
of spark ignition internal combustion engines and an
equivalent spark is to be contained within housing 20,
housing 20 is preferably formed of high dielectric
strength material, such as filled phenolic or many of the
modern injection moldable thermoplastic synthetic
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polymer composition materials. Back 36 is preferably
similarly formed of high dielectric strength material.

Electrode post 38 (seen in FIGS. 2 and 4) is mounted
through interior wall 34 and is secured thereby with a
shoulder on one side of wall 34 (FIG. 2) and nut 40 on
the other side of the wall. Thus, electrode post 38 is
fixed in position. Electrode post 38 has a larger diame-
ter portion 42 which has the shoulder which engages
against interior wall 34, and has a smaller diameter por-
tion 44 extending therefrom into space 32. These two
portions are separated by stop shoulder 46. Both por-
tions are conveniently cylindrical for ease of manufac-
ture, and stop shoulder 46 is conveniently planar, and
positioned normal to the axis of electrode 38. On the
other hand, the smaller diameter portion 44 may not be
of uniform diameter, but may be contoured for control
of the spark gap, as is subsequently described; in any
event, electrode portion 44 is preferably a surface of
revolution about the central longitudinal axis of elec-
trode 38 for purposes of ease of manufacture. Elec-
trode 38 serves as one of the electrodes of the adjust-
able spark gap within test unit 12.

The other electrode of the adjustable spark gap is
formed by rod 48. As seen in FIGS. 2,3, and 4, rod 48
passes through an opening near the end of adjustment
post 50. Adjustment post 50 passes through and is ro-
tatable relative to the front wall 22 of test unit 12 and
carries adjustment knob 52 on the front thereof, Ad-
justment knob 52 is secured to adjustment post 50 for
rotation thereof so that the angular position of knob 52
corresponds to the angular position of post 50. Adjust-
ment knob 52 carries reference mark 54 which cooper-
ates with indicia 56 secured to the front wall 22 to indi-
cate the relative rotary position of adjustment post 50
and relative angular position of rod electrode 48.

‘Compression spring 58 is engaged around adjustment
post 50 and carries washers 60 and 62 on the inner and
- outer ends thereof. Washer 62 engages against rod
electrode 48 to releasably restrain rod electrode 48 in
its longitudinal direction. When adjustment of rod elec-
trode 48 is desired, it is' moved against shoulder 46,
washer 62 is depressed against spring 58, and rod elec-
trode 48 is pressed to the left (as seen in FIGS. 2 and
4) so that its firmly engages smaller diameter portion
44, and thereupon washer 62 is released to retain rod
electrode 48 in its proper longitudinal position. In this
position, adjustment knob 52 is secured to its post 50
in an appropriate angular position so that reference
mark 54 indicates zero spark gap, and therefore zero
voltage, on indicia 56. From this construction, it is seen
that, as the knob is moved, the outer end of rod elec-
trode 48 swings away from shoulder 46 and increases
the gap between the outer end of rod electrode 48 and
the smaller diameter portion 44. Thus, the adjustable
spark gap is increased. From this geometry it is seen
that the adjustable spark gap increases as the sine of the
angle, because the outer end of the rod electrode 48
describes a circular path in cooperation with the cylin-
drical smaller diameter 44. If a function other than the
sine function is desired, the smaller diameter portion
44 can be appropriately shaped to produce the desired
result. For practical purposes, the sine function is a de-
sirable relationship, and indicia 56 indicate voltage val-
ues related to the spark gap.

Neon lamp 64 extends through an opening m the-

front wall opening 22 of test unit 12 so that it is visible
from the front of the unit. It is protected by shield 66,
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which protects it from mechanical damage and pro-
vides a shade to aid in its observation in brightly lighted
environments. Socket 68 carries lamp 64 and is secured
to the side of interior wall 34, Neon lamp 64 is prefera-
bly the type where both electrodes are visible so that
polarity can be observed.

Going to the wiring interconnection of the test unit
12, ground wire 70 has a connector, such as alligator
clip 72, for connection to an electrical ground in the
high voltage portion of the spark ignition circuit.
Ground wire 70 enters test unit 12 through end wall 28.
Interiorly of end wall 28 it is connected under nut 74,
which secures socket 68, and which serves as one of the
socket terminals. From the other terminal side of
socket 68, electrically on the other side of neon lamp
64, wire 76 connected neon lamp 64 to post 50. The
end of wire 76 carries a flat ring-type wire terminal
which is positioned beneath washer 60 to maintain
good electrical contact. Washers 60 and 62, spring 58,
and post 50 are all metallic to provide electrical con-
nection through to metallic rod electrode 48. Test lead
14 is connected under nut 40 by a similar wire terminal
and extends out of test unit 12 through end wall 28.

Test lead 14 interconnects the test unit 12 with test
connector 16. As is seen in FIGS. 1 and 5, the outer end
of test lead 14 is directly connected, as by swagging or
soldering, to the metallic body 80 of the test connector.
Socket 82 is formed in the upper end of the body for
connection of standard male connector high voltage
ignition lines thereto. The lower end of body 80 has a
nose 84 thereon and metaliic leaf spring 86 is secured
to the nose. These parts are dimensioned so that they
can enter into the standard female socket in high volt-
age ignition equipment. Resilient sleeves 88 of high di-
electric strength material are positioned around the
major portion of body 80 to permit its handling and to
prevent stray arcs,

Test sensor 18 comprises a U-shaped metallic sensor
92 which has an open sided longitudinal channel 94 ex-
tending the length thereof. The channel 94 is of suffi-
cient width to be able to embrace the external insula-
tion of a high volt ignition line. It has socket 90 at-
tached thereto in which the male connector on test
connector 16, comprised of springs 86 on nose 84, can
be inserted. Test sensor 18 is of metallic material S0
that, when it is connected in that way, the sensor is
electrically connected to test unit 12.

FIG. 8 schematically indicates the arrangement of
the conventional ignition circuit in a spark ignition in-
ternal combustion engine. It shows an ignition coil 96
having a battery 98 and breaker points 100 serially con-
nected to the low voltage turns in the coil. Conve.-
niently, one side of that system is grounded. When
points 100 are closed, current builds up in the low volt-
age circuit. When they are opened, the magnetic field
collapse causes a high voltage impulse in the high volt-
age coil of ignition coil 96. This high voltage pulse ap-
pears between ground, to which one side of the high
voltage coil is connected, and a female terminal in
tower 102 of coil 96. Coil wire 104 conventionally
connects the coil tower 102 to tower 106 on distributor
cap 108. The distributor cap 108 internally contains a
rotor which passes adjacent a plurality of contacts,
each of which is connected to a different spark plug
110 through plug wire 112. The spark plug 110 has a
spark gap, the other side of which is connected to
ground, to complete the high voltage circuit. While one
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