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Lo all whom it may concern:

Be 1t known that I, Ricaarp VArLEY, a
citizen of the United States, residing at
Lnuleu ood, m the county of Bergen “and
State of New Jersey, have invented certain

‘new and useful Improvements in Ignition

Svstenis for quplo:alon Engines, of “which
the following is a full, clear, and exact de-
SCL 1pt1011

My 1nvention relates to the construction
and arrangement or use of a form of cir-
“cutt contr oller or timer for explosion en-
omes, and particularly systems in which a
trembler coil or coils are used.

The principal object of the invention is
to provide a thoroughly practical arrange-
ment tor varying the duration of the pri-
mary cireuit clomue or. as it 1s commoniy
called, “the primary dwell.” '

In all ignition systems the primary ecir-
“enit of the induction coil or coils must be

completed and broken at certain intervals of |

the engine rotation. It 1s necessary to have
the moment of circuit closure varied with
relation to the engine stroke, and it i1s de-
sirable to have the length of duration of the
~cireult closure also “variable. Tt 15, of

course. absolutely necessary to have the cir-

cuit closure and the circuit rupture made

with the highest conducting and insulating

officieney respectively. Obtaining these va-
rious functions m a simple pmctmal mech-
anism has proved very difficult 1n practice,
notwithstanding their app‘uent simplicity.

By the plebent invention 1 have devised
a svstem and arrangement by svhich very
2o0d practical results are obtained, and
which is quite simple, both from the stand-
point of the mechanical construction and
the electrical circuits.

In the drawings: Figuré 1 1s a complete
dingrammatic view showuw the circuits and
:111:111@@111@111; of the parts: Fig. 2 1s a sec-
hmml view of the circuit contr oller or timer;
IFig. 35 15 a diagrammatic view bhOWIIl“ a
<light modification.

L(‘h‘l]ln“ to the drawings in which 11Le
parts are designated by the same reference
slon, 1 mdwﬂ& a trembler induction coil,
the secondary clreuit of wluch mav mchide
the spark plug of an engine (or a plumlm"
of spark plugs if a distributer is used).

2 designates the hl“tll. having one ter-
minal grounded at 3. 4 being a etrcuit open-
g sw 1tch which 1s nulnml]} closed, and

other about the cviindrical block 6.

plungers .

which takes no particular part in the nor-
mal working of the apparatus. The other
terminal of the battery 2 1s connected to the
primary of coil 1, and through said coil 1s

Intermittently gr ounded to complete the cir-
“cuit by a

“the principles of my invention.

svstem of arrangement embodying

The essential ehmactel istic of tlus circuit

“closing apparatus lies in the provision of a
‘single constantly rotating

a plumhtv of cireuit c'-lmmo' fingers, all

shaft, carrying
or ounded oh the shaft. and slnmlt.meomlv
engaging segments or contact plates, one or
nore of which can be connected i a Smole

“cireult from the primary of coil 1. The con-

tinuously rotating shatt. which 1s 01(1111*1111?
the half- tlme cshaft of the engine, 1s indi-
cated at 5, and carries a Cvlmducal block O.

with spring pressed plungers 7, movable
~radially outward -therefrom.

Ifor conven-
lence in construetion. balance and arrange-
ment, the plungers 7 project 1n equal angu-
larly spaced-apart 1‘9]&’(1011% from one an-’

The dif-
ferent plungers aie, however, quite widely

“out of the plane of one another, so that each
‘may project entirely through the evlindrical

block 6. without 111tertelelwe from the rest.
This arrangement in separate planes 1s also
important n the functions ot the apparatus.

S designates the segments or contact plates

| d}apgbed within a CThlldl ical hollow insulat-

ing casing 9 and out of the plane of one an-
other COlIEprlldiﬂﬂ' to the chsposition of the
These contact plates have -
clmed faces 10, in the path of the plungers

. which are accordingly pressed inward in
passmﬂ bv an engagement so powertful as to
oet & verv good electrical contact. The rel
ative dlcsposmon of the various segments or
contact plates 8 to- the 1espectne plungers
is such that all make contact or initially
complete the circuit at precisely the same 1n-
stant. but the contact plates are of differ-
ent sizes, so that the duration of the circuit
closure or dwell is different in-the different
cases, The contact plate 8 15 the smallest
or shortest, and corr eapmula to a minmuin
civenit closure or primary dwell. Contact
plate 8 is slightly longer. whereas contact
plate 8¢ is longest of all. and corresponds to
a maximun cireuit elosure or primary dwell.
11, 122, 120 12° designate contact studs of a
«witch. with a pivoted slotted blade 13, long
enotigh to simultaneously nmhe contact with
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a point where it engages the stud 11 alone. | with the one or ones already in circuit, there-
- Studs 122, 12° and 12¢, aré respectively con-

nected to segments or contact plates 82, &
and 8°; the stud 11 is connected with the
stud 12* by a resistance R, and the switch
blade 13 is connected to the primary of coil
1 by wire 14. S

- The operation 1s as follows: Supposing the
parts are 1 the relation shown 1n Fig. 1,
1t 18 evident that the circuit of the bat-
tery is intermittently completed and opened
through the primary of the coil .1 by the
plunger 7* which engages the segment or
contact plate 8*. Under these circumstances,

the segments 8" and 8°, with their plungers, |

are wholly out of action and the operation
1s substantially identical with any ordinary
circutt controller or timer. If the switch

blade 13 is moved downward to a new posi-
‘tion, the stud 12" is engaged thereby in addi-

tien to the stud 122, by means of which both
the segments or contact plates 8% and 8 are
put equally and simultaneocusly into action.

It 1s clear that a double circuit closing effi-

clency is now obtained and the primary
dwell 1s Increased to the extent of the greater
length of the segment or contact- plate 8.

In stmilar manner when the switch blade 13

15 moved downward to its extreme position

where 1t engages all of its contact studs, the

segment or contact plate 8° coperates in the
circult in addition to and equally with the

- other segments or contact plates. The pri-

mary circuit closure is therefore made still

longer in proportion to the extra length of |

the third segment or contact plate 8¢. Thus
the primary circuit closure or dwell is varied,

and the efficiency of the circuit closure is in-

creased by each successive addition.

"The above constitutes a practical and op-

erative arrangement, but in practice I prefer
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to make use of the additional contact 11 con-
nected to the contact 122 by the resistance R,
which can therefore be cut into the circuit
by moving switch blade 18 to its uppermost

position against the stop 15. This condition .

1s exceedingly economical of battery current,
and 1s employed on level roads at moderate
speeds, or wherever the engine is found to
1gnite properly by its use. No difficulty is
found in practice, because if the engine will
operate satisfactorily with the switch blade
In its uppermost position, corresponding to
the shortest primary dwell and resistance in
the circuit, this condition is, of course, main-
tained, but if the engine does not operate

satisfactorily, which it may not do for s

variety of reasons, then the switch blade 15
1s moved successively downward to its other
{))ositions, each of which gives increasingly

etter ignition conditions, although at the

expense of a greater battery current. The

first movement cuts out, the primary resist-

referred to.

by not only doubling or multiplying the effi-
ciency of the circuit completion at the timer,
but lengthening the duration as well. Under

~any normal circumstances, proper ignition
will be attained by one or another of the
switch positions. If it is not so attained,

1t 1s a certain indication that there is a radi-
cal fault which must be corrécted:

The relation nf the initial circuit closure
m the engine stroke is of course variable at

circuit closing devices in mnltiple

75

all tires in the ordinary way, which forms

no part of my invention, that is, by shifting
the entire casing 9 around the half-time
shaft 5 as an axis. I have illustrated four
different circuit conditions, three of which
are brought about by segments or contact

| plates of different lengths. This arrange-

inent .can, of course, be simplified by reduc-
ing the number of segments with their at-
tendant circuits. In Fig. 3 I have illus-
trated an arrangement in which there are

only two segments or contact plates cooper-

ating with a pair of plungers 72, 7°.  In this
case the resistance R is also omitted, so that

the switch 13 becomes simply a_one-point or

single’ contact switch 13* of the type ordi-

narily used to open and close a single circuit.
In the drawings the parts corresponding to

those of the already described modification

are denominated by the same reference char-

acters, and need not be again particularly

‘What I claim, is:— _

1. In an ignition system having a primary
circuit, a circuit controller-having a plural-
ity of contacts of different angular extent
and located in different transverse planes, a
continuously rotating shaft having metallic
plungers in different planes corresponding
to said contacts and equi-angularly spaced

~apart, sald plungers being spring-pressed

radially outward and all grounded on said
shaft, and a switch for putting one or any

number of said contacts simultaneously into
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said circuit, the initial engagement of said

contacts and said plungers occurring simul-
taneously when more than one is in the cir-
cuit. | |

2. In an ignition system having a primary

L1d

circult, a circuit controller having a pair of
contacts of difierent angular extent and lo-

cated 1n different transverse planes, a con-
tinuously rotating shaft having metallic
plungers in different planes corresponding to
said contacts and diametrically opposite one
another, said plungers being spring-pressed
radially outward and grounded on said shaft,
and a switch for putting one or both of said
contacts simultaneously into said circuit, the

mitial engagement of said contacts and said
plungers occurring simultaneously when both

are 1n circuit.
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circuit, a circuit controller having a plural-

ity of contacts of different angular extent lo-

cated in different transverse planes, a con-
tinuously rotating shaft having metallic

‘plungers in different planes corresponding to
said contacts, said plungers being spring-

pressed radially outward and all grounded
oh said shaft, and a switch for putting one
or any number.of sald contacts simultane-
ously into said .circuit, the 1nitial engage-
ment of said contacts and said plungers oc-
curring simultaneously when more than one
is in the circmt. ~

4.-In an ignition system for explosion en- |
15 gines, a rotatable member having a pluraity !

3

of contact arms in different planes of rota-

tion, a plurality of contacts all of different

angular extent from one another and all lo-

cated in different planes corresponding to
said contact arms, an induction coil having a
primary circuit, and means for including one

or any number of said tontacts In multiple,
in said primary circuit.

In witness whereof, T subscribe my signa-
ture, in the presence of two witnesses.

_ RICHARD VARLEY.
Witnesses: |

‘Warpo M. CHaPIN,

Janmes DE ANTONIO.
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