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 PUNITED STATES PATENT OFFICE.

FRANZ KRATZ, OF STUTTGART, GERMANY, ASSIGNOR TO THE FIRM OF ROBERT BOSCH,
OF STUTTGART, GERMANY.

ELECTRIC IGNITION SYSTEM FOR INTERNAL-COMBUSTION ENGINES.

1,863,555.

Specification of Letters Patent.

Patented June3,1913.

Application filed September 19, 1911, Serial No. 650,248. .

To all whom it may concern: :

Be. it known that I, Franz Krawrz, a sub-
ject of the Emperor of Germany,.and resid-
ing at Stuttgart, Germany, have invented
certain new and useful Improvements in
Electric Ignition Systems for Internal-Com-
bustion Engines; and I do: hereby declare
theé following to be a full, clear, and exact
description of the invertion, such as will en-
able others skilled in the art to which it
appertains to make and use the same.

The invention relates to apparatus for
starting multiple cylinder combustion en-
gines of that kind wherein, after the engine
is stopped, it may again be started by igni-
tion if an ignitible gas is present in one of
the cylinders. . o

To that end there is employed an ignition
coil, 2 mechanical interrupter driven by the
engine, and a switeh for completing the cir-
cuit of the ignition coil when the megchani-
:al interrupter assumes such a position that
the ignition coil is otherwise rendered in-
operative, these elements being constructed
and connected together in the manner and
for the purpose hereinafter described.

In one previous arrangement the vibra-
tory armature of the ignition coil is used
for the starting ignition, and also for run-
ning ignition, the winding and the vibratory
armature of the ignition coil being connect-
ed in series with the mechanical interrupter.
In such case it is only necessary to provide a
switch to close the cirenit of the ignition
coil at will in the event that the engine stops
with:the circuit open at the mechanical in-
terrupter. .

In another previous arrangement the vi-

only for starting, and during running the
mechanical interrupter is relied upon to
male and break the circuit of the winding
of the ignition coil to produce the ignition
sparks. In the latter case the vibratory ar-
waitnre of the ignition coil und the inter-
rupter are connected in parallel while the
winding of the ignition coil is in series with
the interrupter, and if it happens that the
engine stops with the mechanical interrupter
closed, there is always a closed current path
through the winding of the ignition coil,’
and the vibratery armature is consequently |
drawn at all times toward the magnet and |
cannot operate, This difficulty is overcome, |

in that case, by providing a switch adapted
to close the buzzer circuit of the ignition

-coil independently of the mechanical inter-

rupter, and further adapted, in the event
that the engine stops with the mechanical
interrupter closed, to open the circuit of the
mechanical intérrupter and thereby release
the vibratory armature of the ignition coil.
This expedient, however, while it attains the
desired result, at the same time introduces
the difficulty that the starting switch, if it
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is held closed, brings about a continuous -

- operation of the vibratory armature, and

as the rotating distributer, which, distrib-
utes the sparking current to the several cyl-
inders, establishes a -connection with the
spark plug of any particular cylinder, the
spark due to the action of the vibratory
armature will be immediately set up, caus-
ing premature ignition and back fire. This
could not occur in the old arrangement,’in
which no provision was made for breaking
the circuit through the mechanical inter-
rapter, for the reason that the parts are so
timed that the mechanical interrupter is

“closed at the pericd when the distributer

starts to make connection with the spark
plug of any particular cylinder, and remains
closed until the closure of the circuit at the
distributer contact is complete and the pis-
ton of that particular cylinder has reached
the point of proper ignition, whereupon the
mechanical interrupter is opened by its cam
to cause the spark. '

In accordance with the present invention,
the above-mentioned difficulty is avoided by

-providing such an' arrangement that there

15 a distinction between the mode of operu-
tion when the engine has stopped with the
mechanical interrupter clesed, and the mode
of operation” when the engine has stopped
with the mechanical interrupter open. In
the event that the engine stops with the me-
chanical interrupter open, ignition. i
brought about by closing the circuit of the
ignition coil through the vibratory armature
and the auxiliary switeh but witheut hav-
ing the interrapter circuit open at that time
at usecoend point. Theresultis that as soon-as
tlie engine starts the mechanieal interrupter
has the sbove described effect to render the
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ihe proper sparking periods, thereby pre-
venting prematore 1gnition and back fiving”
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In the event that thé engme stops with the
mechanical interrupter closed, then the ar-
rangement is such that the manipulation of
the auxiliary switch first breaks the inter-
rupter circuit, causing a single spark, and
then immediately closes the interrupter cir-

cult again, béfore the auxiliary switch has

been moved far enough to bring the vibra-
tory armature into circuit. The result is
hat the interrupter circuit is not opened
at a sccond point at any time when. the
buzzer is in action and consequently the
mechanical interrupter retains its effect to
properly control the sparking periods. In
this way the engine may be started by the
initial spark referred to, or by setting up a

number of sparks in succession by rapid-

repetition of the movement of the auxiliary
switch. As soon as the engine starts the
sparking is immediately controlled by the
mechanical interrupter, and premature ig-

‘nition and back firing are prevented. .

In the accompanying drawings, illustrat-
ing the preferred arrangement of my in-
vention, Figure 1 is a wiring diagram, and
Fig. 2 shows the auxiliary switch and co-
operating contacts in connection with the
primary winding of the ignition coil.

Referring to the drawings, 1 is a battery,
2 an ignition coil having a vibratory arma-
ture 3, one terminal of the primary wind-
ing p being grounded through a switch 10
and the other terminal being connected to
one side of a battery. /The push button 5
15 normally held out/of contact with the
vibratory armature’by the spring 12, but
is capable of contacting therewith <t the co-
operating contacts 18 and 14. The push
button is permanently grounded as indi-
cated. The mechanical interrupter 6 and
the distributer 8 are driven by the. engine in
the well - known manner. . The spark plugs
9 in thé cylinders of the engine are electri-
cally/connected tlirough the distributer to
the- sccondary winding of the ignition coil,
atid the condenser 7 is bridged across the co-
operating contacts, in the usual manner.

The arrangement disclosed herein is dis-
tinguished "from the previously mentioned
arrangements by the auxiliary codperating
contacts 11" and 19, carried on the opposite
side of a spring lever against whicl abuts
the spring 12 of the push button 5. The
stationary conticts 18 and 20 are electrically
connected together and to the mechanical
interrupter 6 and are disposed opposite the
respective codperating contacts 11 and 19,
in such manner that one terminal of the me-

chanical interrupter 6 is normally connected |

to the battery through the codperating con-
tacts 11 and 18. The arrangement is such
that wpon pressing the push button 5, to
sut the ignition eoil into operation to start
the engine, the codperating contacts 11 anid
18 are first seprrated and then the cosperat-
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ing contacts 19 and 20 are closed before the
codperating contacts 13 and 14 come to-
gether at the end of the movement.

The operation of the system will now be
described.

If the engine comes to rest with the me-
chanical interrupter ¢ in an open position,
a slight movement of the push button 5 will

not effect vibration of the ignition coil ar-

mature 3 since the codperating confacts 13
and 4 are still separated. However, when
the push button is depressed further, the co-
operating contacts 13 -and 14 are hrought
together and the armature 3 stavts to vi-
brate. Practically at the same time, the co-
operating contacts 19 and 20 are brought
together so that the mechanical interrnpler
is then connected in series with the primary
winding p of the ignition coil 2. As a re-
sult of the rapid interruption of the primary
circuit » due to the vibration of armature
3, there are generated in the secondary coil
s a nimber of ignition currents following
each other in rapid succession and of suffi-

cient intensity to produce a plurality of

sparks at that spark plug 9 which is se-
lected by the distributer 8. As soon as the
engine starts, the push button is, released
and the ignition current is produced in the
ignition coil as a result of the codperating
contacts 11 and 18 and the mechanical in-
terrupter 6, whereby no premature ignitions
and back firing can occur. If, on the other
hand, the engine should come to rest with
the mechanical interrupter 6 in a closed po-
sition, then as soon as the cireuit of the me-
chanical interrupter is opened by depressing
the push button 5 to a point where the co-
operating contacts 11 and 18 are separated,
a single spark is generated at the spark
plug 9 due to the mterruption of the pri-
mary circuit p. If suitable ignition ocenrs
then the engine starts, but otherwise another
spark is produced when the push button is
further depressed to again close the co-
operating contacts 19 and 20 in the circuit
of the mechanical interrupter. If necos-
sary, this operation may be repeated several
times so that the circuit of the mechanical

interrupter is alternately made and broken -

at the cobperating contacts 11 and 18 and
19 and 20, Where%y a succession of single
sparks are produced at the spark plug. In
this way, combustible mixtures which have
been confined in the cylinders for some time
may be ignited. When the engine starts,
the push button 5 is released and the igni-

tion system operates through the mechanical

interrupter in the well known manner.

Tt is obvious that the arrangemént may be
such that the push button 5 is held fast in
1ts depressed position so that the primary
civenit s continnally complete at the coip-
erating contaets 19 and 20, in order (hat the
engine may be started after a long stop by
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cranking. Also, any other suitable device

“for; closing and opening the codperating con-

tacts may be substituted for the push button,

«nd an ignition coil with a single winding

may replace the ignition coil with the pri-

‘mary and secondary windings, as herein

shown. Also, the apparatus may be applied
to a single cylinder engine.

Other modifications aré obviously within
the scope of my invention. :

Having thus described my invention, What
T claim 1s: ' S

1. In combination with an electric igni-
tion system for running internal combus-
tion engines wherein there is employed a
mechanical interrupter and the winding of
an ignition coil connected in electrical series
therewith, of apparatus for starting the en-
oine by ignition comprising a plurality of

‘cobperating contacts and connections there-

for arranged to effect continued vibration of
the vibratory armature when the mechanical
interrupter is in open position, and to effect
single movements of the vibratory armature
when the mechanical interrupter is in a
closed position. '

2. An electric ignition system for internal
combustion engines comprising a mechanical
interrupter driven by the engine and capable
of coming to rest in either an open or a
closed position, an ignition coil for generat-
ing ignition currents,a sourceof electric cur-
rent, electrical connections for connecting
the source to the ignition coil and the me-
chanical interrupter, and a switch adapted
to complete a path in electrical parallel with
the mechanical interrupter and also adapted
to actuate a plurality of coacting contacts
arranged in the path of the mechanical in-
terrupter in such manner as, upon opera-
tion with the mechanical interrupter at rest
to open the connection to the mechanical in-
terrupter, to complete the vircuit through
the parallel path, and also to reéstablish the
connection to the mechanical interrupter.

8. An electric ignition system for internal

_ combustion engines, comprising a mechani-

50

cal interrupter driven by the engine and ca-
pable of coming to rest in either an open
or a closed position, an ignition coil for gen-

- erating ignition currents, a source of electric
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current, electrical connections for connecting

the source to the buzzer and the mechdnical-

interrupter, and a switch adapted to com-
plete a path in electrical parallel with the
mechanical interrupter and also adapted to
actuate a plurality of coacting contacts ar-
ranged in the path of the mechanical inter-
rupter in guch manner as, upon operation
with the mechanical interrupter at rest in a
closed position, to interrupt the circuit
through the mechanical interrupter, and to
complete the civeuits through the switeh and
the interrupter.

4. An electric ignition system for internal

combustion engines, comprising a mechani-
cal interrupter driven by the engine and ca-
pable of coming to rest in either an open or
a closed position, an ignition coil for®gener-
ating ignition currents, a source of electric
current, electrical connections for connecting
the source to the buzzer and the mechanical

interrupter, and a switch adapted to com-

plete a path in electrical parallel with the
mechanical intercupter and also adapted to

actuate a plurality of coacting contacts ar:

ranged in the path of the mechanical inter-
yupter in such manner as, upon operation
with the mechanical interrupter in an open
position, to open the connection to the me-

- chanical interrupter, to complete the circuit

through the parallel path, and also to reds-
tablish the connection to the mechanieal in-
terrupter.

5. An electric ignition system for multi-
cylinder internal combustion engines pro-
vided with spark plugs, comprising a me-
chanical interrupter driven by the engine
and capable of coming to rest in either an
open or a closed position, an ignition coil
having a primary and a secondary winding
for generating sparks at the spark plugs, a
distributer for distributing the currenfs in-

‘duced in the.secondary winding of the igni-

tion coil to the spark plugs, a source of elec-
tric current, electric connections for connect-
ing the source to the primary winding of
the ignition coil and to the mech . cal inter-
rupter, and a switch adapted to complete a
path in electrical parallel with the mechani-
cal interrupter and also adapted to actuate
a plurality of codperating contacts arranged
in the path of the mechanical interrupter in
such manner, as upon operation, to first open

‘the connection to the mechanical interrupter
‘and then to complete the circuit through the

parallel path and also to reéstablish the
connection to the mechanical interrupter.

6. In an ignition system for starting in-
ternal combustion engines, an ignition coil
having a winding and a vibratory armature,
a.mechanical inferrupter connected in elec-
trical series with the winding of the ignition
coil, and a plurality of co-acting contacts
for opening the connection to the mechanical
interrupter, for completing the circuit of
the vibratorv armature independently of the
mechanical interrupter, and for reéstablish-
ing the connection to the mechanical inter-
rupter. , .

7. In an ignition system for starting in-
ternal combustion engines, an ignition coil
having a winding and a vibratory armature,
a mechanical -intérrupter connected in elec-
trical series with the windinpg of the ignition
coil, and a plurality of co-acting contacts for
first ‘opening the connection to the mechani-
:al interrupter, and for then completing the
¢cirenit of the vibratory armature independ-
ently of the mechanical interrupter and re-
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establishing the connection to the mechani-
cal interrupter.

8. In an ignition system for starting in-
ternal combustion engines, an ignition coil
having a winding and a vibratory armature,
a mechanical interrupter connected in elec-
trical series with the winding of the ignition
coil, a plurality of co-acting contacts for
opening the connection to the mechanical in-
terrupter, and for completing the circuit of
the vibratory armature independently of the
mechanical intervupter and redstablishing
the connection to the mechanical interrupter,
and means for permanently closing the path
independent of the mechanical
interrupter, :

9. In a system of electrical ignition for in-
ternal combustion engines, the- combination
with an ignition coil having a winding and a
vibratory armature for starting ignition
and a mechanical interrupter properly timed
for ignition during periods of running, of
auxiliary cireuit-controlling mechanism and
electrical connections therefor arranged to
open the circuit of the mechanical interrup-

-
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ter, to redstablish that circuit, and then to
close the cirenit of the vibratory armature,
substantially as and for the purpose de-
seribed. .

10. A system of electrical ignition for in-
ternal combustion engines provided with a
mechanical interrupter, and an ignition coil
having a winding and a vibratory armatine
in combination with auxiliary circuit-con-
trolling miechanism and electrical connce-
tions therefor arranged to open and close
the circuit of said ignition coil and the ¢ir-
cuit of said mechanical interrupter in such
manner that when the circuit of the vibra-
tory armature is closed by said auxiliarv
mechanism the circuit of the mechanical in-
terrupter is also closed thereby, substantially
as and for the purpose described.

In testimony whereof T affix my signature,
in presence of two witnesses,

o FRANZ KRATZ.
Witnesses:

Avcusr Riteac,
Davip Krieerr.
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