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1

This invention relates to'ignition apparatus for
internal combustion engines, especially for en-
gines propelling cars, and it has for ifs general
object to provide a smail portable unit adapted
for attachment to the engine of 4 car which is
capable of locating and
ignition troubles arising in the ignition system of
the engine during operation of the same.

It is a further object of the invention to pro-
vide a small and self-contained unit, attachable
to the engine, equipped with means for determin-

-ing the nature of and for eliminating a number
of-engine troubles,; said unit including assemblies
which'may be inserted instead of or as 'a substi-
tute 161 defective assemblies. :

A further object of the invention consists in
providing a small and portable testing and frou~
ble eliminating unit, adapted for attachment to
a car by means of members providing a ground
coitnection for electric circuits, said units inciud-

ing a number of substitute ignition coil assem-

blies, alternatively connectable with the engine
‘and operating at different voltage, the voltage of
at least one assembly being sufficiently high for
the operation of the engine in which certain de-
fects have developed which; under normal con-
ditions, would prevent engine operation.

A further object of the invention consisis in

providing a small and portable unit adapted for

attachment to the engine of a car with members
establishing a ground connection for electric cir-
cuits, said unit being equipped with a plurality
of ignition coil assemblies and with switches for
the alternative connections of the assemblies
with the source of current and with the distribu-
tor of the ignition system of a car, further cub-
lets of said ignition coil assemblies permitting
the making of connections which are shunting or
completely cutting out the normal ignition coil
assembly of the said car.

It is a further object of the invention to pro-
vide a small and portable unit, adapted for at-
tachment -to the engine of a car by means of
members providing a good ground connection for
electric circuits, said unit being equisped with a
plurality of ignition coil assemblies and with
switches for alternative connection of the as-
semblies with the scurce of current and with the
distributor of the ignition system of the car and
said unit being further equipped with a test ar-
rangement for spark plugs, operable by means of
one of the said coil agsemblies ans of the ground
connection provided by the attachment.

Further and more spsecific ohiects will he ap-

parent in the following detailed specification. °

" The ‘invention is illustrated in the drawings by

way of example, Merely one modification or em- .

bodiment of the invention is shown in the draw-
ings but it is to be understood that this embndi-
ment has been shown mainly in order to explain
the principle of the invention and the best mode

of eliminating quickiy -
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‘of "applying said principle.
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It will be clear to
those skilled in the art that different modes of
applying the principle of the invention are pos-
sible and modifications of the example shown are
therefore not necessarily departures from the es~
sence of the invention.

In the drawings:

Figure 1 is a perspective view of the front por-
tion of a ¢car showing the engine, the radiator and
the unit ferming the invention.

Figure 2 is an elevational longitudinal section
through the unit when viewed from the rear in

Tigure 1, the section being taken along said longi-

tudinal plane of symmetry.

Fig. 3 is a diagram of the connections.

The unit according to the invention is prefer-
ably a portable unit, adapted to be attached to
the engine of a car under the hood. The unitis
enclosed within a housing 18 provided with two
clamps i, 12 projecting from the top of the
housing. ~ These clamps do not only provide

means for attaching the unit but are also means

for -establishing a “ground” connection .of ele-
ments or.components on and within the housing,
as they are always in conductive connection with
the chassis serving customarily ‘as g return con-
ductor for the electric circuits of a car. The
clamps are made of a relatively soft metal which

~mayhe €asily bent by hand and thev.are serewed
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or riveted to the housing, the rivets or serews
projecting into the interior providing ground ter-
minals with which connections may be made.

The clamps which are usually bent to form an
inverted U are used to suspend the unit for in-
stance on the rods or braces 13 of the radiator of
the car under the hood 28 as shown in Figure 1.
However, the unit may also be otherwise at-
tached and may be provided with additional at-
tachment means, if necessary, in order to accom-
medate itself to cars of different types.

Within the housing {8 twoe ignition ceil assem-
blies 14, 15 are arranged which are adapted to
produce ignition currents of different voltage.
Each ignition coil assembly comprises a primary
and a secondary coil 8§, 17; 18, {8 respectively.
The ignition coil assembly {5 produces an ignition
current of the voltage which is normally in use
on a car. The other ignition coil assembly {4
preduces a higher voltage and for this purpose
either the coil is provided with a large number

“of-windings or a vibrator coil may be used in
‘which a contact spring 28 is vibrated hy mesns

of the current passing through the primary coil.
The coil assembly shown in the drawings corre-
sponds to a well known type. .

The coil assemblies are connected on one side
with scckets 21, 22 adavted to receive the so-
called secondary wire of the ignition system of
the car or any other connection which i may be
desirable to make. The two sockets 2, 22 are
mounted on the ouniside of the housing on the
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front wall thereof so that they are easily accessi-
ble. )

The other connections of the spark coil assem-
blies, namely, the connections at the second end
of the spark coil and the intermediate connec-
tions at the junction point between the primary
and the secondary coils are connected with two
three-point switches 24, 25 arranged on the out-
side of the housing on the front wall thereof at
the top and at the bottom of said wall respec-
tively. The switch 24, shown at the bottom of
the front wall, comprises two fixed switch con-
tacts 25, 2T connected with the ends of the coils
{4 and {5 respectively. The two fixed contacts
cooperate with a movable switch blade 30 oper-
ated by hand and connected to a terminal post
3| for connection with the battery and with sig-
nal lights 33. These signal lights are moreover
connected with the terminals of the clamps so
that they are grounded. They indicate that the
unit is connected with the battery wire 32.
Moreover, the connections 34, 35 leading to the
signal light 33 may also lead to a trouble light 36
and to a test socket 37 for light bulbs, to be
described below.

The switch 25 comprises the two fixed contacts
42, 43 and the movable contact blade 45. The
latter is connected with the fixed terminal 44 and
with the distributor of the car by means of con-
ductor 46.

Both switches 24 and 25 are adapted to be
brought into three positions. One of these posi-
tions is a neutral position in which no contact is
made between the movable blade and the two
fixed contacts, while the other two positions con-
nect the blade terminals 31, 44 with one of the
two fixed contacts 26, 27; 42, 43 respectively.
~ The two fixed contacts 42, 43 are connected
with leads 38, 39 leading to the junction of the
primary and secondary coils 16, I8 and 17, 19
respectively, which are in turn connected with
the condensers 46, 4{ which may be so mounted
that they are held by or connected with the bolts,
rivets or screws which are fixed in the two clamps
{2, as shown in Figure 2.

Moreover, the housing also contains a push
button switch 48 which serves mainly the pur-
pose of testing the spark plugs, as described
below, and which permits to energize the high
voltage coil assembly 4 at the desired intervals
during the testing operation in which the switch
24 is in its neutral position.

On the top of the housing a handle 50 is pro~
vided mounted in suitable holders, lugs or clasps
51 which are mounted on and projecting from the
top of the housing. Likewise on the outside and
more specifically on the front side of the housing
the two sockets 21, 22 are mounted forming con-
nectors for the coil assemblies, Moreover, on
the bottom and on the top of the front side of
the housing the two switches 24 and 25 are
mounted with the handles of the switch blades
39, 45 in such a position that they are easily
accessible to the operator. . .

In addition to the members already described
test lugs or test prongs 54, 55 are mounted on the
‘top of the housing and spark plugs may be placed
on them for testing purposes and may be held
there during the testing operation. The two test
prongs are so arranged that they will be in con-
tact with the metallic parts of the spark plugs
connected with the two electrodes of the same
when the spark plug is simply placed on the
prongs. Preferably, the prongs are of different
height. One of said test prongs is direcfly and
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permanently connected with one of the ground
connections made by one of the clamps 12. The
other prong 54 is connected by means of a special
conductor 57 with a socket 56, adapted to receive
one end of the so-called secondary wire of the
ignition system. Obviously, the other end of said
wire is inserted into the socket 22, for instance;
the spark plug may then be tested using in this
case the high voltage coil assembly {4 with which
it is . now connected.

A clamp 58 is moreover provided for holding
the trouble light 36 which is preferably asso-
ciated with the unit and which is provided with
a sufficient length of cord permitting exploration
of all paris of the engine and of the front end
of the car.

A further switch (not shown) may be provided
which is a separate unit and which is preferably
mounted on or near the dashbhoard or at any other
place to which the driver has access. This switch
is connected with unit by means of the two special -
conductors 59, which are attachable to the ter-
rinal posts connected with the contacts of switch
24. The conductors 59 are preferably attached

to one contact 26 or 27 on one hand and to con-

tact 31 on the other hand, the selection being
made according to the type of unit which is used.

This switch may be used for several purposes.
On the one hand the switch may replace the
main ignition switch in the event that the latter
has become defective. The switch may also be
used to give the driver control over the ignition
system of the engine while driving in the event
that it was necessary to replace the normal igni-
tion coil by one of the coil assemblies of the unit.

The testing and trouble eliminating unit as
above described will allow the driver to determine
most ignition troubles and will provide a remedy
for the majority of these froubles. The unit will
also enable the driver to test spark plugs and to
determine defects of the same. It will moreover
be possible to test appl.ances not connected with
the ignition system such as light bulbs and other
elements of the car which are operated by elec-
tric currents. )

Only a few examples of the operation will be
described. Assuming, for instance, that the fault
consists in “fouled” plugs, in plugs producing only
weak sparks, or having carbon or oil deposits, in
wires which have been soaked or got wet, in a
faulty gap between electrodes, in a faulty gap in
the circuit breaker or the like, it will be clear
that all these defects may be determined and may
be cured by using the high volfage ignition cur-
rent.

In order to overcome the trouble the ordinary
secondary wire leading from the ignition coil to
the distributor is taken out and is placed in the
socket 22 of the ignition coil assembly {4. More-
over the switches 24 and 25 are moved to the
contact points 27 and 43 respectively. Obviously
with such an adjustment the high voltage coil
assembly 14 is now connected with the engine
and has taken the place of the ordinary coil and
a “hotter” spark is now produced which is able
to overcome larger gaps of the electrodes or larger
gaps in the circuit breaker, and which is able to
break down the insulating oil or carbon de-
posits ete.

If the condenser or ignition coil of the car
or the primary winding should be defective, a
connection is made with socket 21 while the
switches 24 and 25 are moved to the other side
into contact with the contacts 26, 42 respectively.
The engine may now operate with a coil assembly
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{5 under the same voltage with which it was
operated hefore when the ignition current was
produced in the normal coil of the car, but now
the defective portions of the coil, condenser ete.
are by-passed.

If the customary 1gn1t1on switch should be
defective, the switch connected with the two
conductors 59 is usad, the switch blade 20 being
brought into a neutral position and a suitable
connection of the conductors 53 being made.
This connection runs either to contact 2§ or to
contact 27 according to the nature of the defect
or combination of defects which prevail. As
above stated the switch connection may also he

used whenever it is necessary to provide a con-

trol of the system while the substitute coil as-
semblies are operating the engine.

If spark plugs have to be tested they are laid
on the test prongs 5%, 54 and the secondary wire

is in this case used to connect socket 22 to socket

56. The switches 25, 24 are in this case in neu-
tral position. Upon pressing of the button switch
48 the coil assembly is energized and sparks are
produced across the gaps of the spark plugs to
test the firing ability of the same.

Light bulbs are tested on the special light bulb
tester 37, while electrical appliances may be at-
tached to the central contact terminals of one
of the switches on one hand, while the bulb
tester or the grounded clamp or housing may
be used on the other side. ‘

Obviously the construction of the ‘elements
of the unit is not material and construction and
changes -may be made without departing from
the essence of the invention. }

Having described the invention, what is claimed
as new is:

1. A portable ignition trouble eliminator unit
for internal combustion engines of cars, operated

by an ignition system, including a source of cur-

rent and a distributor, comprising a housing
provided with a handle, two ignition coil as-
semblies, operating at the normal ignition volt-
age of the engine and at a higher voltage re-
spectively, each ignition coil assembly having
three outer connections, one of said connections
leading to the secondary winding, the second
connection leading to the primary winding and
the third connection being made with a point
which is connectable with both windings, con-
nector outlet means on the outside of the hous-
ing, for establishing a connection with the first
named of the said outer connections of each
coil assembly, means for connecting alternatively
one of the outer connections mentioned in the
second place of the two coil assemblies with the
source of current, further means for alternatively
connecting the third one of the outer connec-
tions above mentioned of the two coil assemblies
with the distributor, condensers connected with
each coil assembly, and attachment clamps for
the housing provided with connection terminals
for providing ground connections for said con-
densers.

2. A portable auxiliary trouble eliminator unit

and testing appliance for the ignition system of
internal combustion engines of ecars, including
a source of current and a distributor, compris-
ing a housing, provided with a handle, and fur-
ther provided with attachment clamps for at-
taching said housing, mounted on the same, and
provided with terminals to establish a ground
connection through said clamps, two ignition
coil assemblies, operating at a normal ignition
voltage of the engine and at a higher voltage
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respectively, each ignition coil assembly having
three outer connections, one of said connections
leading to the secondary winding, another con-
nection leading to the primary winding and a
third connection being made with a point which
is connectable with both windings, a connector
socket arranged on the oufside of said housing
for connection with the first named outer con-
necton for each coil assembly, two three-point
switehes, arranged on the outside of the hous-
ing, each provided with two fixed and one mov-
able contact, the latter adopting positions of
contact with the two fixed contacts and a neu-
tral position, the two fixed contacts of each
switch being connected with the second and
third one of the outer connection of the two
above mentioned coil assemblies respectively,
the movable contact of the two switches being
connected with a source of current and the dis-
tributor of the ignition system respectively, so
as to substitute alfernatively each of the coil
assemblies for the ignition co'l of the ignition
system, condensers connected with the last men-
tioned of the connections of the coil assemblies,

5 said condensers being connected with the ter-

minals on the clamps to establish ground con-
nection.

3. A portable auxiliary trouble el'minating and
testing unit for ignition systems of internal com- .
bustion engines of cars, said systems including
a source of current and a distributor, compris- -
ing a housing, two ignition coil assemblies op-
erating at the normal ignition voltage of the
engine and at a higher voltage respectively, each

5 ignition coil assembly having three outer con-

nections, one of said connections leading to the
secondary winding of the coil, another to the
primary winding of the coil and a third connec~
tion being made with a point which is connec-
table ‘with both windings, a connector socket
arranged on the outside of the housing for con-
nection with the first named of said outer con-
nections of each coil assembly, two three-point

‘switches arranged on the outside of the housing,

each provided with two fixed and one movable
contact, the two fixed contacts of each switch
being connected with the two last mentioned
connections of the two windings of the coil re-
spectively, a push button switch parallel to one
of said three-point switches, attachment clamps
for attaching the housing, mounted on the same
and provided with terminals to establish a ground
connection through said clamps; spark plug test
prongs, mounted on the housing, and a further
connector means connected with one of said
test prongs and adapted for connection with one
of the first mentioned connector sockets of the
coil assémblies on the housing.

- 4, A portable trouble eliminating and testing
unit as claimed in claim 3 with the addition of
a trouble light and a test socket connected with
the switeh terminal which in its turn is connected
with the source of current.

GEORGE POWASNICK.
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