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-more cylinders to the engine any of those

contact-maker shall place it into connection
with the secondary winding of an induetion-
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10 all whom it may concerts:

Be it known that I, ZEBULON WIRT, a citi-
zen of the United States, residing at Hamp-
stead, L.ondon, Kngland, have invented cer-
tain newand useful Improvements in or Re-
lating to Electrical Ignition Devices for Ex-.
plosion- Engines, (tor which application has
been made in Great Britain under No. 19,223,
dated October 26, 1900,) of which the follow-

ing is a apeelﬁccbtlon. |

This inventicn relates to electrical ignition
devices for explosion- -engines, and has specml
reference to explosion-engines having two or
More eyhnders such, forexample as thatde-
scribed in the ﬂpeclﬁcatlon of my pending
United States application, Serial No. 2,040,
filed January 19, 1900—althoughits use is not
restricted thereto.

- Anignition device according to this inven-
tion is so constructed that if there are two or

cylinders may be cut in or out of action with-
out affecting the remainder.

The invention further comprises an cl].\\
rangement by means of which a spark may
be plodueed for igniting the charge in any)
particular yhndel——say for start ting pur,
poses—when the engine is stationary. 7

By the employment of the improved igni-
tion device it is possible to operate a multi-
cylinder enginewith aninduction-coil having
a single primary and a single secondary wind-
ing.

Ifor the sake of clearness that portion of
the 1gnition device which operates when the
engine 18 working is herein described as the
“1'11nnintr” portior while the part which is
mﬂmmllv operated when the engine is sta-

1n series with a battery.

tionary is called the ‘“‘starting” portion.
Each of these portions comprises two mem-
bers, which may be distinguished as the ‘“se-
lector” and ‘‘contact- maker ” respectively.
The function of the selectors is to make elec-
trical connections between certain circuits,
so that when the contact-maker operates only
certain cylinders will be brought into action.
The selector of the starting portion of the de-
vice may be constructed so that either of the
sparking-circuits, of which there is one to
each cylinder, may be arranged so that the

cotl, so that when the primary cireuit is com-
pleted—preferably by the same movement of
the contact-maker—the electromotive foree
generated in the secondary winding causes a

spark 1mn the particular eylinder selected.
The selector of the running portion of the
-device 1s also provided with a contact for

each of the cylinders. These contacts are
joined to contact-springs which are periodie-

55

6o

ally brought into connection with a moving

contact- bloek and any particular contaeb-
spring which has been joined up by the se-
lector forms when in contact With the mov-
1ng block part of a closed circuit in which
the primary winding of the induction-coil is
Moving synchro-
nously with the contact-block is another

contact-block also operating upon a series

of contact-springs placed in positions cor-
responding to those of the first-mentioned
set of contact-springs. This second set of

block and springs controls the connections

between the sparking-circuit of each eylinder
and the secondary winding of the induction-
coil, so that as the block comes in contact
with each spring the sparking-circuit con-
nected with that spring is placed in series
with a secondary coil. The second moving
contact-block is arranged to come into con-
tact with ifs contact-springs just before the
first contact-block makes contact with the
corresponding spring, so that the secondary
cireuit is closed Jjust bef01e the correspond-
ing selected primary circuit is completed.
Thu.s if, say, No. 1 eylinder is to be used,
each tlme the synchronously-moving COthGt-
blocks make contact with their respective
No. 1 contact-springs the charge in that eyl-
inder is ignited. Contact-springs 2 3, &e.,
nob being ,]omed up by the selector the 1311-
mary circuit is not completed when those
springs are in contact with the moving block,
and thus no spark is produced. Obvlouslv
if the ‘““running-selector” is set to join up
contact-blocks 1, 3, and 5 the cylinders cor-
respouding to those numbers will beoperated.
The above-described contact-springs and
contact-blocks may be looked upon as the
contact-maker for the running portion of the

device, and conveniently the contact-blocks -
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sets of contact-springs are placed. The two | a diagram showing one arrangement of cir-

disks may be mounted upon a common shaft |

driven from the engine at any desired speed.

In practice it is found that a convenient
running-selector may be made by placing a
series of contact-pieces of gradually-increas-
ing length, each joined to one of the contact-
springs, so that they comeinto contact succes-
sively with the arms or prongs of a metallic
comb. The first position of the comb will
then bring contact-spring No. 1 into connec-
tion; the second, springs 1 and 2; the third,
springs 1, 2, and 3, and soon. Thisisavery
simple and generally useful arrangement, al-
though it does not permit of any single ¢ylin-
der other than No. 1 being used when work-
ing. The selector, however, may be readily
modified to effect this, 1f desired.

The ““starting-selector” and contact-inaken
are conveniently made as one piece of appa-
ratus in the form of a switch with a double
set of contacts, one set—the selector group—
comprising a ring of blocks each joined to

one of the sparking-circuits, and the other

set—the contact-maker group—arranged so
that when the switeh is closed the primary

circuit is. completed in series with the bat-

tery and the secondary circuit in series with
the particular sparking-circuit selected also
completed. The two sets of contacts may be
operated by one switch-lever, the particular

sparking-circuit being selected by a prelimi-

nary turning movement of the lever or a por-
tion of it so that it is in line with the par-
ticular contact-block in the ring.

The switeh above described is preferably |
arranged so that on releasing the handle atter
using it for starting it moves back automatic-

ally and closes gaps in circuits connected

with the running device, so that that portion
of the apparatus may immediately and auto-

matically come into action.
It will be noticed that two or more ¢ylin-

ders may be operated from the one primary

and secondary winding. In fact, if the coilbe
powerful enough all the e¢ylinders, however
many there may be, may be ignited from it.

In order that, when starting, the most suit-
able eylinder shall be selected for ignition,
an indicator may be arranged on the shaft
carrying the rotating disks, such indicator
pointing to the number of the cylinder in
which the charge ig, say, under greatest com-
pression.

Obviously if an ignition device according
to this invention is used in connection with
an engine having only one cylinder the se-
lectors will be unnecessary. 'The contact-
malkers, however, may be used, and the sys-
tem is found to be advantageous owing to the
fact that the primary circuit may be a com-
plete metallicone,insulated from the frame of
the engine, and thus having no connection
with the secondary winding in cases where
that winding is earthed. '

cuits and apparatus forming an ignition de-
vice according to this invention. Fig. 21sa

perspective view,with a portion broken away,

of one form of starting-selector and contact-
maker. Tig. 3 is a plan of a running con-
tact-maker, part being removed for the sake
of clearness; and Fig. 4 is a vertical section
on the line 4 4 of Ifig. 3.

Like letters indicate like parts throughout
the drawings.

With reference first to Ifig. 1, A and A’ ave
respectively the primary and secondary wind-
ingsof an induction-coil. The primary wind-
ing A is provided with a spring contact-

| breaker A?of theusual typeand isconnected

by a wire I3 to one pole of a battery C, the
other pole of which is joined by a wire C' and
rubbing-contact C* to the spindle D of a se-
lector. This selector comprises a series of
seemental contact-blocks D', D* D? D* D?and
DS all mounted upon the spindle D and in
electrical connection therewith. "The con-
tact-blocks are spaced upon the spindle—say
by means of fiber or other distance-pieces—
so that each block is opposite to one of a se-
ries of contact-springs K, K2 E L ES and E°,
the blocks being so arranged that by rotat-
ing the spindle D by means of a handle D7
one, two, or any number of the six blocks

may be brought into contact with the corre-

sponding springs. The selector contact-
springs E' to Efare joined by wires I toanother
series of contact-springs G/, G*, G5, G, G°, and
G% E' being joined to G', I to G*, and so on.
The ends of the contact-springs G’ to G are ar-
ranged symmetrically around the periphery of
a disk II,of insulating material,which carries
at one point a contact-arm II' and is mounted
upon a spindle H*, which can berotated. The
contact-arm is connected by a wire II° to the
primary winding A, a gap being left in the
circuit which may be closed by the action of a
switch J'. Ifnowtheselectorbeturnedsothat
the first segmental contact-block D' is alone
in contact withitsspring E and the shaftII* be
rotated, a current will pass from the battery
C through the primary winding A each time
the contact-arm IT' passes under the spring
G'. Again, if the selector be turned farther
around, so that blocks D', D? and D?, for ex-
ample, make connection with their respective
springs E' E* K3, then the primary winding
will be energized when the contact-arm II
passes under the springs G', G*, and G°. The
secondary circuit is provided with a series of
contact-springs I, K*, K3, K4 IX°, and I,
which are arranged three on one side and
three on the other side of a cylinder L, of in-
sulating material, whieh is provided with
three segmental contact-blocks L' I~ L7, all
connected to a common spindle 1.}, provided
with a brush or rubbing contact L°. This
rubbing-contact I is joined by a wire M to
a switeh-block M’, and a switch-arm J* can

In the accompanying drawings, Figure 1 is i connect this block through a wire M-* to cne
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end of the secondary winding A’, the other
end of the secondary winding being earthed.
The springs K’ to K®are connected to a group
of blocks N', N*, N° N* N° and N¢, the spring
K’ being connected to the bloek N', IX?to N=,
and so on, and from each of these blocks a
wire leads to the sparking-circuit of a eylin-
der of the engine. One of these circuits is
shown connected to the block N3, a wire N”
joining that block toasparking-gap,(diagram-
matically represented at N8 ) From thespark-
ing-gap the circuit passes to earth or, if de-
sired, by metallic insulated return to the end
of the secondary winding. It will of course
be understood that the sparking-gap N®is ar-
ranged in the usual way within the eyvlinder.
Similar circuits are connected to each of the
blocks N, N* N° and N° but are not shown
in the drawings.
and H* rotate synchronously. They may, in
fact, be portions of the same shaft, and the

- springs and contact-blocks are so disposed
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that any given secondary circuit is completed
just befme the corresponding primary cir-
cuit. Forinstance,thecontact-block L*would
come in contact with the spring K°, complet-
ing the secondary circuit through the spark-
ing-gap connected to the block N° just before
the primary contact-arm H' came in contact
with its spring G°.

The operation of the device when running
will be readily understood from the above de-
scription. Should all the selector contact-
blocks D' to D° be brought into connection
with their corresponding springs, the primar y
winding A is energized every time the pri-
mary eontaet -arm passes under one of the
springs G’ to G°% and as the corresponding
secondary circuit is completed in advance of
the primary, sparks occur sucecessively at the
sparking-gaps of the six eylinders and the
charges are exploded in the proper order.
Obviously the secondary contact - springs
might be arranged around the periphery of a

disk in a way substantially similar to that de- |

scribed with reference to the primary contact-
springs G’ to G°; butitis preferred to arrange
them, asdescribed, around acylinder,in order
that there may be as great a distance as pos-
sible between succeeding sparking-circuits,
thus rendering surface leakage less likely to
oceur, | 1

Thearrangementsabove described are those
necessary for use when the engine isrunning
automatically. Someadditionalcirenits nec-
essary for use when the engine is to be started
will now be deéseribed. |

Six additional circuits O ave provided, each
connected to one of the blocks N’ to N¢, jemed
with the sparking-circuits and terminating
in separate contact-blocks O’, 0%, O3, O4 O“
and O°% A movable contact-ﬁnger O7is pro-
vided, which can be brought into connection
with either of these blocks and is econnected
to a switch-block OF, which can be placed by

Preferably the shafts Lt |

S

ondary winding A’ through the wire M* An-
other switch-block O? is connected by a wire
O to the battery C and can be connected by
the switch-arm J' to the primary winding A.
The switch-arms J'and J*are in the diagram
forming Fig. 1 connected by a cross-bar J°.
Supposing now the engine to be stationary
after having been running, the contact-finger
O7is placed in connection with the sparking-
circuit of the cylinder in which the charge is
under compression, and the switches J’ J? aro
then moved over into the dotted position.
This has the effect of closing the secondary
circuit comprising the secondary winding A’
and the sparking-circuit O* N*, &e., and also
closes the primary circuit consisting of the
primary winding A, wire B, battery C, and
wire O Consequently the charge in the
particular cylinder selected isignited and the
engine started. Preferably the switches J' J*
and the contact-finger O7 are comprised in
one piece oi apparatus, one construction of
such apparatus being illustrated in Fig. 2.

In Fig. 2 the switch-arm J' is shown piv-
oted, as at J*, to one side of an insulating-
casing J°, the other switch-arm J*being simi-
larly pivoted, as at JY to the other side of the
casing. The switch-arms J' and J* are con-
nected by a eross-bard®, to the center of which
a spindle or plunger J° is attached in such a
manner that it can rotate aboutits axis. This
spindle J® passes through a holein a cover J*
and is furnished with a handle J!, a spiral
spring J! being provided between the handle
and the cover. Set around the coverJ?, with
their ends projecting, are contact- blocks O,
02, 03, 0% 0% and O° each furnished with a
terminal or binding screw, to which wires
may be attached. Beneath the handle is a
spring which corresponds to the contact-fin-
ger O7, (Represented diagrammatically in
Fig. 1.) When in the position shown, the
switches would be in position for automatic
running; but when it is desired to start the
engine the handle J'¥ is turned so that the
spring O7is opposite to the contact-block be-
longing to the particular sparking-circuit se-
leeted Y hen this has been clene, the handle
is depressed and the switches J’ J? make con-
tact with their blocks O? O° the motion neec-
essary to bring this about ﬁlSt bringing the
spring O'into contact with the selected bloeh,
SO that thesecondary circuit is closed first in
the manner previously deseribed. The func-
tion of the spring J!'is to return the switches
into the running position automatically as
soon as the engine has been started.

Figs., 3 and 4 are respectively a plan with
& portion removed, and a vertical section of
one construction of running contact-maker.
The springs K'toK®arearranged on theinside
of a eylinder K7 of insulating material, and
the segmental contact-blocks I/ 1I* 1.2 are
mounted upon the outside of an inner insu-
lating-cylinder L and joined up, as by straps

the switch-arm J? in conneetlon with the gec- 1 1.9 to a shaft 1! which is furnished with a
? Y,
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rubbing-contact Lo,
mary contact-maker may be arranged on top
of the secondary, and the portion of the disk
IT is shownin Fig. 4. The cylinder K*is pro-
vided with slotted lugs K3 by means of
which its position may be adjusted.

In order that it may be known which cyl-
inder is most suitable for selection for start-
ing purposes, an indicator may be provided.
This may be attached to any suitable shaft,
and in ¥ig. 1 an indicator is shown 1n chain
lines at P attached to the shaft II*and work-
ing in conjunction with a scale which is rep-
resented by a chain-line cirecle 17,

It will be noticed that in the particular
construction of running selectorillustrated in
Fig. 1 if one cylinder only is to be used that
cylinder must be No. 1, if two are to be em-
ployed Nos. 1 and 2 must be s'ﬁleeted, and 80
on. Thisisasimpleandconvenient arrange-
ment in practice; but it is obvious that L}T
making the contact-blocks D' to D® movable
mdependently any single cylinder orany de-
sired grouping of cyhnders could be used.

It is to be understood that the particular
forms of selector and contact-maker de-
scribed and illustrated are merely given by
way of example and that other constructions
operating in substantially the same way may
be employed.

What I claim as my invention, and desire
to secure by Leiters Patent, is—

1. In an explosion-engine the combination
of a plurality of cylinders, a sparking-circuit
for each cylinder, an induaection-coil having
a primary and a secondary winding, asource
of electric energy connected with the primary
winding, a plurality of contacts correspond-
ing to the number of cylinders, a contact-
malker for automatically placing each of these
contacts successively into connection with

the primary winding and the source of elec-

tric energy, a selector controlling gaps in the
contact-cirenits so that the contact-maker
can only close the circuit of predetermined
contacts, a plurality of contacts connected to
the sparking-circuits of the cylinders and a
contact-maker automatically operating to
place each of such contacts sucecessively in
connection with the secondary winding sub-
stantially as set forth.

2. In anexplosion-engine the combination
of a plurality of cylinders, a sparking-circuit

a primary and a secondary winding, a source
of electric energy connected with the primary
winding, a plula,llty of contacts correspond-
ing to the number of c¢ylinders, a contact-
maker [or antomatically placing each of these
contacts successively into connection with
the primary winding and the source of elec-
tric energy, a selector contrelling gaps in the
contact-circuits so that the contact-maler
can only close the circuit of predetermined
contacts, a plurality of contacts connected

each cylinder, an induction-coil having

erated contact-maker for cutting

s - ' 685,960

Conveniently the pri- | contact-maker automatically operating to

place each of such contacts successively in
connection with the secondary winding, and
a manually-operated contact-maker for cut-
ting out the automatic contact-makers when
starting the engine, substantially as set
forth. |

3. In an explosion-engine the combination
of ::L plurality of eylinders, a sparking-circuit
for each cylinder, an 111duct10n coil having a
primary and a secondary winding, a source
of electric energy connected with the primary
winding, & plumlity of contacts correspond-
ing to the number ol cylinders, a contact-
maker for automatically placing each of these
contacts successivelyinto connection with the
primary winding and the source of electric
energy, a selector controlling gaps in the con-
tact-circuits so that the eontaet malker can
only close the circuit of predetermined con-
tacts, a plurality of contacts connected to the
sparking-circuits of the eylinders, a contact-
maker automatically operating to place each
of such contacts sucecessively in connection
with the secondary winding, a manually-op-
erated contact-maker for cutting out the au-
tomatic contact-makers when starting the en-
oine and a second selector connected to the
starting contact-maker and to each of the
sparking-circuits so that the charge in any se-
lected eylinder may be ignited for starting
purposes substantially as set forth.

4, In an explosion-engine the combination
of a plurality of eylinders, a sparking-circuit
for each eylinder, an induction-coil having a
primary and a secondary winding, a Somce
of electric energy connected with the primary
winding, a plurality of contacts correspond-
ing to the number of cylinders, a contact-
maker for automatically placing each of these
contacts successivelyintoconnection with the
primary winding and the source of electric
energy, a Seleetm controlling gaps in the con-
tact-circuits so that the cont{wtuinaker can
only close the circuit of predetermined con-
tacts, a plurality of contacts connected to the
sparking-circuits of the eylinders, a contact-
maker automatically operating to place each
of such contacts successwely in connection
with the secondary winding, a manually-op-
out the au-
tomatic contact-makers when starting the en-
vine, a second selector conneeted to the start-
ing contact-maker and to each of the spark-
ing-circuits so that the charge in any selected
cylinder may be ignited for starting purposes
and an indicator to show which cylinder
should be selected substantially as set forth.

5. In an ignition device for an explosion-
engine a starting contact-maker and selector
comprising two mvoted switeh-arms opera-
tively connected, contact-blocks at each end
of the stroke of the arms, a spindle opera-
tively connected to the switeh-anns and ro-
tatable relatively thereto, a contact-spring

to the sparking-circuits of the eylinders, a | carried by the spindle and contact-blocks so
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disposed that when the spindle is pushed in, | eylinder by a spark from the secondary wind-
connection is made between the contact- | ing substantially as set forth.

spring and the selected contact-bloek before In testimony whereof I have signed my
the pivoted switch-arms make contact with | name to this specification in the presence of

5 their blocks substantially as set forth. two subscribing witnesses.
6. In an explosion-engine the combination .

- . o . . T '
of a plurality of cylinders, sparking-circuits ZEBULON WIRT
for such cylinders, an induction-coil having Witnesses:
one primary and one secondary winding and HArROLD WADE,

10 means for igniting the charge in a selected | HARRY B. BRIDGE.
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