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- To all whom it may concern:

Be it known that I, HeremMann G. Kroz-
arr, citizen of the United States, residing

“at Louisville, in the county of Jefferson

and State of Kentucky, have invented cer-

tain new and useful {mprovements in Ig- |

- niters for Explosive-Engines, of which th
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following is a specification. - :

This invention relates to electric igniters
for explosive engines. R

It is one aim of the invention to provide
an igniter constracted and arranged to si-
multaneonsly produce two sparks in the en-
gine cylinder or in each engine cylinder, at
each contact of the timer, s¢ that more rapid

combustion of the explosive mixture will

take place, with the result that the engine
will ‘be rendered more efficient in its action

and less fuel will be consumed.

The igniter embodying the present inven- |

tion is of that type in which a vibrator is
employed for closing 'a secondary or. high
tension circuit, and the invention aims to
so eonstruct this vibrator as to produce two
sparks, in synchronism, as above mentioned,
and to obviate sparking at the contact points

of the vibrator. In this eonnection, the in-
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vention further aims to obviate the use of
springs to return the armature after contact
with fhe cores of the coils of the vibrator.

With these and other objects in view as’

will more fully appear “as the description
procéeds, the invention comsists in certain
constructions, arrangements:and combina-
tions of the parts that I shall hereinafter
fully describe and claim. =

For a full understanding of the.inven-
tion reference is to be had to the following
description and accompanying .drawing, in
which: S o

Figure 1 is a plan view of the igniter em-
bodying the present invention; ¥ig. 2 is a
view In side elevation thereof; Fig. 3 is a
group view illustrating the armature of the
vibrator; and Fig. 4 is a diagrammatic view
illustrating the circuits through the igniter.

Cotresponding and like parts are referred
to in the following description and indicated
in all the views of the drawing by the same

reference characters..

It will be readily understood the! the ig-
niter embodying the invention may he.
mounted in any desired manner, depanding

upon whether it is used in connection witlr [ near its~free end these leaf springs pro-

a marine motor, an automobile motor, or a

stationary motor, but as a matter of con-!

venience, it is here shown as arranged with-
in a casing which is indicated in general by

the reference numeral 1, and includes a:

hinged cover 2 which may be opened to
permit of access to the vibrator for the
purpese of adjusting the same.

Mounted within the casing are two coils,
one indicated by the numeral 3 and the
other by the numeral 4, and the coil 3 in-
cludes a primary winding 5 and a second-
ary winding 6. The core of this coil is in-
dicated by the numeral 7. The coil 4 in-

cludes a primary winding 8, a secondary
~winding 9, and a core 10. While the coils

may be .mounted in any desired mannér
within the casing, it is  preferable that
threaded binding posts 11 and 12 be fixed
at corresponding ends of the cores 7-and 10,

respectively, and these binding posts are in-

serted through openings in one wall of the
casing and have arranged therevn bindin
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nuts 13 and 14, respectively.. To.these bind- .
ing posts are connected the con.lucior wires -

which lead to the spark plugs, as will be
presently explained. -
Mounted as at 15 in a bracket 16 ar-
ranged between the coils 3 and 4 at their
ends opposite their ends at which the bind-
ing posts 11 and 12 are located, is an arma-
ture 17 having arms exténding in opposite
directions from its axis and arranged to
vibrate between the adjacert ends of the
cores 7 and .10, and contact screws which
are positioned opposite the said ends of the
cores, as will now be explained. Brackets
18 are mounted upon the said ends of the
coils and have portions extending in spaced

relation to said ends of the cores 7 and 10,

and through that bracket 18 which is mount-
ed upon the coil 3 there is adjustably thread-
ed a contact screw 19 having its contact
goint opposing the adjacent end of the core

. A similar screw 20 is adjustably thread-
ed through the other bracket 15, and has
its contact point opposing the adjacent end
of the core 10. The brackets 18 are split
as at 21, and screens 22 are threaded through
the split' portions and may be tightened to
hold the contact screws at adjustment. The
upper face of each arm of the armature 17
is recessed as at 28, and secured to each arm
near its inner end is a leaf spring 24 hav-
ing a contact point 25 upon 1its upper face

jecting over the recesses in the respective
arms of the armature to allow for their vi-
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bration. At .this point, it will be readily
understood that the arms of the armature
are designed to contact with the upper ends
of the cores 7 and 10, and that the contact
screws 19 and 20 are designed to contact
with the points 25 of the respective leaf
springs 24, during the vibration of the
armature, qnd it will be further under-
stood that the amplitude of vibration of the
armature may be adjusted by means of the
contact screws 19 and 20. As a means for
insuring the contact of one arm of the arma-
ture 17 with-its respective core and to pre-
vent the armature assuming a position with
both arms out of cortact with the cores of
the coils, a leaf spring 26 is secured to one
of the coils, for example, the coil 8, and
bears lightly against the spring 24 upon the
adjacent arm of the armature.

Referring to Fig. 4 of the drawings, the
numeral 27 indicates a timer of ordinary
type and. 28 indicdtes the contact block of
the timer. The contact member with which
the timer cobperates is indicated by the
numeral 29. The battery for the primary
circuit is indicated by the numeral 30, and
at 31 there is shown dnrrrammfltlc‘lllv the
cylinder of the engine in connection with
which the igniter is used. Into this cylin-
der at' diametrically opposite points are
threaded the bases of two spark plugs, one
of which is indicated by the numeral 82 and

the -other by the numeral 33, the binding’

posts of the plugs being lndlcated respec-
tively, bV the numerals 3% and 85. A con-
ductor wire 36 leads from the contact mem-
ber 29 to the pivot of the armature 17, and
from the timer 27 leads a wire 37 which is
connected to one terminal of the battery 30.
A wire 31 leads from the other terminal of
the battery, and is connected to the primary
windings 5 and 8 of the coils 3 and 4, re-
spectively. The,other terminal of the pri-
mary winding -5 -is connected by a wire 38
with contact serew 19, and a wire 39 con-
nects the other terminal of the primary

“winding 8 with the contact screw 20. This

comp]qtes the primary circuit, and there is
preferably interposed in this circuit, for
example, in the wire 36, a switch 40 by
means of which the Cncmt may be opened
and closed. A wire 41 is connected to bind-
g post 11 and to the binding post 34 of
the spark plug 37, and a wire 42 connects
the binding post 12 of the coil 4 with the
binding post 35 of the spark plug 33. The
other terminals of the secondary windines
of the two coils are connected by a wire 43.

When the switch 40 is closed and the timer
27 is rotating, the primary circuit is inter-

“mittently closed, and when closed will be

from the battery 30, through the timer 27,
the wire 36, and to the armature 17. Assum-
ing that the armature is normally held by
the spring 26 in contact with the contact
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screw 20, the primary cirenit will then ex-.
tend throufrh the said armature and screw,
through the primary winding of the coil 4
and back through the iwire 731 to battery
80. This results in an energization of the
coil 4 and the armature is then attracted to
the core of this coil; bringing the spring at
the other end of the armature into contact
with the screw 19. The primary circuit is
then from battery 30, through timer 27,
wire 36, the armature 17, screw 19, primary
winding of coil 3, and back to battery
through wire 81. (il 3 is in this manner
energized, attracting the armature to its
core. This operation is rapidly repeated,
and the armature 17 1s mpldlv vibrated.
As a result of the successive energization
of the primary windings of the coils 3 and
4, the current is induced in the secondary
\Vlndmgs of these coils and passes through
the wires 41 and 42 to the binding posts
of the spark plugs 32 and 33, respectively,
and leaping across the spark gaps of the
plugs, passes to ground through the engine
eylinder and bed. As before stated, the
spark plugs are located at diametr ically op-
posite points upon the engine eylinder, and
as a consequence there is a more rapid com-
bustion of the explosive mixture than would
take place if but one spark plug was used.
Also, as before stated, thu pouﬂmr arrange-

ment of the armature and the fact that ihe

contact screws 19 and 20 are adjustable to
adjust the amplitude of vibration of the said
armature, the current induced in the sec-
ondary windings of the coils is of high fre-
quency, and better vesults ave seenred than
by the use of a single coil.

Having thus described my invention, what
I claim is:

1. In an ignition system for g\plocn ¢ en-
gines, spark p]u% located in spaced relation

.upon the engine cylinder and in_civeuit there-

with to omnnd. a primary and a secondary

‘cireuit, coils having each primary and a

secondary winding respeetively in said cir-
cuits, each of the said spark plugs being in
circuit with the gccond.u\ winding of one
of the coils, the secondary' windings of the
two coils being clectrically connected, and
vibratory eirenit elosing means for {he pri-
mary circuit.

2. In an ignition system for explosive en-
gines, spatl\ p]unq loeated at spaced points
upon the engine cylinder and having their
hases hudwod by the said eylinder, a pri-
mary and a secondavy civeuit, coils having

each n primary and a secondary winding re-
speetively i egaid cireuits, the binding post

of each spark plug being in circuit with the

secondary winding of one coil, the seeondary
windings of the two coils bun‘n electrieally
connected, and vibratory circuit closing
means in the primary cireuit.

3. In ‘an electric igniting device, a pri-
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mary and a secondary circuit, coils having
each a primary and a secondary winding re-
spectively in said circuits, a source of eélec-
tric supply for the primary circuit, a vi-
bratory armature common to both coils and
located in the primary circuit, two of the
terminals of the secondary windings being
electrically connected, and independent

spark plugs each having a ground terminal, |
‘the other terminals of the secondary wind-

ings heing connected one to each of the other

8

terminals of the spark plugs whereby a cur-
rent induced in the secondary windings will
be grounded across the spark gaps of the
spark plugs. L '

In testimony whereof I affix my signature
‘in presence of two witnesses.

HERRMANN . KROEGER. [L. s.]

‘Witnesses:
R. E. HarRrRYMAN,
Nrrum M. JonEs.
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