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- cascade-of sparks is desired at the

-~ UNITED STATES

PATENT OFFICE.

. A CORPORATION OF NEW JERSEY. ~ | ,

' IGNITION SYSTEM FOR EXPLOSION-ENGINES, =

~ No. 858,928,

-To all whom 'L't:.'may‘ coricerns’ ' e
» ‘Be it known that I, Ricwarp VaRrLEY, 9 citizen of
the United States, ‘residing. at ‘Englewood, in the

- county of ‘Bergen and State of New Jersey, have in-

vented certain riew and usefil Improvements in. Igni-
tion Systems for’ Explosion-quines, of which the
following i a full, clear, and éxact description. B

My invéntion relates: to ignition systems for explo-
sion engines, particularly of that type having batteries
as'a’‘source of the ignition current, and in which a
plugs of the second-

B ary-circuit for the-highest; as well: as ordinary, engine

15

spéeds,‘and ‘as long-as the battery has strength to pro-

duce a'spark at all, : : . :
-The ordinary arrangement is to have a coil oraseries

‘of ‘Coils with adjustable vibrators or tremblers so as to

_cause an 'intgarmittent rupture of the primary circuit
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single ‘spark, and not a torrent
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-and. produce the torrent or cascade of sparks réquired.

‘This works satisiactorily under ordinary conditions, but
it'is found that the vibrators “stick” or fail to act at
the highest -engine speeds. - This s 'due to.several
cduses, among thern the fact that.the duration of the
circuit closureis insufficient t6_energize the coils to
the point where theywill attract the trembler arma- -
tures.  Even the ‘single ‘circuit rupture’ of the usual
circuit controller or ‘timer’ does not produce a spark_
because the usual condenser-across the vibrator con-
tacts is short circuited and inefféctive when the vi-
brator or-trembler fails ‘to act. - This latter difficulty
has beén partly overcome by the use of a second con-
denser, but it is evident that in the latter. case only-a
of sparks, is obtained
at the high speeds. " . L
In catrying-6ut my invention I'provide means to se-
cure ‘the intermittent primary circuit rupture across a
conderiser at, the highest engine'speeds o as to get the
torrent or cascade of sparks required; ‘but in carrying
out my' irivention I db not disturb’ the usual arrange-
ment ‘and rormal operation of the vibrator coilg which
is found to be the most satisfactory under ordinary
conditions in normal running. In addition 1o pro-
viding for a“torrerit or cascade’ of sparkd at the high
speeds, ‘the present invention secures a still futther
and very “important function  in getting some addi-
tional’ work out of & battery after it has Been used to
the point where it is too weak to operate with a mnor-
mal apparatus. This not only is a gain in economy by

V reason of -the greater mileage obtainable, but is even-

50

more important, since it furnishes a way of getting to |
at- station: or destination should the batteries hecome
- éxhausted unexpectedty during a trip. As ‘the ex-

baustion of the batteries is nearly always unexpected
in both the matter of time and place, it becomes ex-
tremely convenient to have a means of rendering them

e Snemﬁea.tmnof Latt’:éxfsl .'Ea.tenz. )
vt bpplication fled April 65,1007, Serial No. 866,461,

“wires I/7and 2.
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effective to furnish the ignition after they have.ceased
to: opérate .in the ‘normal working of: the apparatus.
This feature,: like
plished without disturbing the ordinary and normal

-action of the ignition’ system in ordinary running. In-

asmuch as the greater part of ordinary running is done

‘RICHARD VARTIY . OF ENGLEWOOD, NEW JERSEY, ASSIGNOR TO THE AUTOCOIL COMPANY,

the first.-mentioned. one; s -accom- -

60

with undischarged batteries and modetate speeds, I -

regard the last named feature as 2 very important one
in the inveniion, ‘ ’ :

. So far as T am aware, all devices hitherto used for.

insuring a cascade or torrent dischérge, notwithstand-
ing high speeds and weak battery, have interfered with,
or dispensed ‘entirely with, the usual functions and
features of trembler coils in "which the intermittent
primary current’ is -obtained by the necessarily pul-
sdting magnetization of the usual cores. By reason:of
its greater economy, this standard operation is the best
where it is operative. By my. present invention- T
make use of it as long. as it is.operative, and only em-
ploy the apparatus which causes the system to work
in a different and special way wheén the usual or

standard ‘arringement for any ‘reason fails to work:
_Pproperly. . . :

In the drawings: Figure 1 isa diagrammatic view
showing the circuits and arrangements of parts of an
ignition system embodying the principles of my inven-

tion; and Fig. 2 is an end view of the coil of a slightly”

modified arrangement where only a single coil ig used,

Fig. 3 is a side view of the same. S
Referring to the drawings in which like parte are

designated by the same reference sign, ¢/ and C2 denote

ordinary trembler or vibrator coils, of which the usual.

vibrators with their condensers are shown at v and 2.
For reasons which will later appear these vibrators
may-be made without any adjusting screws.

D is 3 cireuit controller.or timer which cloges the,
primary circuits of the coils ¢ and (2

intervals to secure thé. desired ignition. * For this pur-
pose the cirbuit controller has segments 1 and 2; which
connect with the primaries of coils ¢/ and C?, through

coils ¢/ and C? are joined to 2 comiuvi wire m, which

-under certain circumstances is put in permanent con:

The other sides of the primaries of the .
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at the proper
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nection with a battery B. - Under these circumstances .

the trembler coils ¢ :
ard way, producing a cascade discharge in their sec-
ondary circuits at the intervals when their circuits
are closed by the eircuit controller D, R )
These features up to this point. constitute the ordi-
nary and well known arrangement of a trembler coil

ignition system, and: in themselves do not constitute a

part of my invention.

The means by which the system is éauseq to act in

a special way, under special or abnormal conditions, is

and C? act.in the ushal and siand-

100

105



10

g.

23 follows: I provide a supplemental or auxiliary vi-
brator V, having w-fiiagnet 3, with its two poles acting
on a pair of spring blade armatures 4 and 5. These
armatures have & common connection with a battery
B, through the wire 6, and the metallic yoke 7, which
also serves as the fraine or support therefor. The arma-
ture 4 together with the magnet 3 constitutes the vi-

brator proper since this armature is the one which gov-

erns the pulsu,ti(m;‘. In praciice the armature 4
should be made heavier or longer or both than the arma-
ture 5 so as to have 2 less rapid period of vibration. If
made in this way the armature 4 will vibrate at its
natural period and control the magnet 3 to hdve corre-
qunding magnetic pulsations and these.will be effective
1o give the armature 5 exactly the same vibrations or
movements. If made otherwise. the armatures. are

i liable to get out of step or gynchronism with one an-

20

other and give trouble. -

3 and 9 are blades of a switch S and movable in unison
by connecting link 10. These blades are adapted to
move together into any one of three positions denonii-

“pated I, II and III respectively. - There are two con-

25

tacts 11, and 12, of which 11 is engaged only by the
blade 8 at position I and blade 9 at positions I and IL.
Contact point 11 is grounded and contact point 12 is
joined to the wire m. The spring blade 9 has a wire
connection n, with a vibrator contact 14, of the arma-~

- ture 5. Spring blade. 8 is connected by a wire o,

30

through the magnet 3, to.a vibrator contact 15, of the
armature 4. It is obvious that these specific details
of the switch and its connections with, the vibrator
srmatures are merely a practical plan for carrying out

- the invention, and may be modified in many respects
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without departing from the principles thereof.

The operation is as follows: Under normal running
conditions such as ordinarily occur, the switch blades
8,9, are at the position II. -In this position the cir-
cuit of the magnet 3 is not completed since the switch
blade 8 does not rest on any contact. The armature
5 is therefore not attracted and current is free to flow
uninterruptedly’ from the battery B, through arma-
ture 5, contact 14, wire n, spring blade 9, and wire m,
to the coils, and. circuit controller in'the normal, and
standatd way, as has already been described.  The
cascade or torrent of sparks is secured by the usual

. tremblers v/ and 2% of the coils, which . are the most

50

cconomical - means of obtaining this result. Under
these circumstances the auxiliary vibrator V does not
come into action at-all. The auxiliary vibrator V is
not intendéd to-come into action until the usual tremn-

* blors v and »® fail o act. The usual tremblers will

someetimes fail to act.at excessively high speeds and

- sometimes by reason of weakness of the batjery. In

55
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either case the trouble is at once remedied by wmanipu-
lating the switch S to one or another of the positions
I and IIL- Tor example, supposing the tremblers
o', 4%,-of the usual coils fail to act by reason of insufti-

cient charging periad due to high engine speed. This

is a common oecurrence and causes failure of the ig-
niting spark, since the primary circuit is not broken
acms_s_com}{pnéers.. Under these circumstances the
switch § is moved into position I. This closes an en-

- tirely separate circuit-from the battery B, tlirough the

vibrator armature 4, contact 15, magnet 3, wire o,

‘blade 8, contact point 11, 0 ground. The energiza-

|

858,828

tion of the magnet 3 causes the armature 4 to vibrate
or tremble in the usual way, and the pulsating mag-
netization communicates a corresponding motion. to
the other armature 5. But the primary jgnition cir-

cuit is interrupted by movement of the armature b at 7

the point 14. Accordingly the primary ignition cir-
cuit is intermittently broken across a special condenser
K’, notwithstanding the fact that the usual vibra-
tors v and 2 fail to be attracted, or “stick” against
their contacts. As the auxiliary vibrator operates
constantly under the above conditions, it is evident
that the ‘intermittent rupture of the primary circuit
is secured, no maiter how high the speed of the engine,
or how briet the primary current dwell under the in-
fluence of the circuit controller D. Of_ course it is
true that there is 2 somewhat higher current consump-
tion under these circumstances, but this special opera-
tion is in the nature of an emergency remedy for a con-
dition whick otherwise disables the system. As soon
as the car slows down to normal speed, the switch 5
is thrown back to position IT.

At any time it is liable to happen that the batterics
pecome so much worn down or exhausted that the
usual vibrators v/ and ¢* fail to act. This disables
the ignition system, notwithstanding the fact that the

batteries have strength enough to secure the ignition,
be intermittently.

if the primary circuit closure could’
broken across condensers in any way whatever.. Un-
der these circumstances the switch 8 may be thrown
to position 111. A new circuit is thereby formed from
the battery B, through wire 6, armature 4, contact 15,
magnet 3, wire o, blade 8, contact 12 and wire m through
the usual primmary circuit already described. As the
vibrators v and v are assumed not to act at this time
by reason of the weak current, the only place where
the primary circuit is intermittently broken, is at
the contact 15, under the influence of the magnet 3.
The magnet 3 is, however, made to act under very
much weaker current conditions than the usual vibra-
tors v/ and v*. The intermittent primary break
across condenser .K? is accordingly obtained . as long
as the battery has strength enough to be of any
service at all. Position III of the switch 8 is there-
fore a special or emergency condition only used when
the batteries are so much exhausted as to be other-
wise ineffective. This last feature of the invention I
consider an important one in practice, because it en-
ables o car to get to any destination within reasonable
distance, notwithstanding the unexpected exhaustion
of the hatteries during the trip. It also is ecopamical
because it gets a certain additional mileage out. of the
battery after the time when it would be thrown away
by ordinary usage. . ’ .

A further feature of the invention lies in the charac-
teristic by which the coils €/, C? may be originally ad-
justed to vibrate properly and therealter permanently
fixed in such adjustment for all time. The initial ad-
justmnent is made so that the coils receive a definite cur-
rent, less than that liable to fuse the trembler contacts
under any circumstances. Under these conditions,
and with the tremblers or vibrators sealed up to ex-
clude dust and moisture, there is no reason why the
coils should ever meed attention and fthey may be
packed away in any convenient place in a moter vehi-
cle without the usual necessity of having it accessible.
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’This is impractical with an ordinary ‘8ystem- bécauge:

under special conditions,: which have been above re-
ferred to, it is necessary to dosomething to get ignition
when the coils cease to operate in the regular-and ‘nor-
mal use. Inanordinary systém there is nothing to do
but increase the current by screwing down the usual
coil vibrators a little harder or some similar manipula-
tion thereof which must be provided for in the con-
struction of the mechanism. “But by the present in-
vehtion all of the special cond itions are taken eare of by

the auxiliary vibrator and this may be made with an ad-

justment if desired. 'When conditions arise that cause
the temporary failure of the ignition system the trouble
is taken care of by the use of the switch S'and the aux-
iliary vibrator and there is 1o ‘need: of chafiging the
usual coil vibrator adjustments under any circum-
stances. They may sccordingly be sealed up if desired.

In Fig. 2 T have shown-a form of the invention where
only = single coil is employed with a distributer for a
multiple cylinder engine. ' In this cage it is not neces-
sary to have an entirely separate and auxiliary vibra-
tor of the form shown in Fig. 1. CX indicates the coil,

_and in place of the usual vibrator armature there is pro-

vided a rather long vibrator 16, which is not only acted
on by the core of the usual coil CX , but is adapted to be
attracted by one pole of a U -shaped electromagnet 17.
The other pole of the electro- magnet 17 atiracts a
separate vibrator armature 18. 19 and 20 are the re-
spective contacts of the two vibrator armatures 16, and
18.  H isan ordinary form of circuit controller or timer
adapted to intermittently ground’ a -primary circuit
wire p of the coils CX. - The secondary of the coil CX
runs to a spark plug or a secondary distributer X. &/
is'a switch in a ground connection from the electromag-
net17. The other terminal of the electromagnet is con-
nécted to the vibrdtor cortact 20, through wire 21.

. The other primary terminal p’ of the coil CX is connect-

ed to the vibrator contact 19. Battery B is joined to a
single metallic yoke connection 22 of the armatures 16
and 18. The operation of this form of the invention is
as follows: Under normal conditions, the switch § is
open and current flows from battery B, through yoke
22, armature 16, vibrator 19, wire p’, primary of coil CX,
wire p, where the circuit. is. intermittently grounded
and completed by the circuit controller H. The coil
therefore acts in the normal manner of a trembler coil
and produces a cascade discharge in the secondary.
The armature 18 is not attracted under these circum-
stances. " If it now becomes necegsary to attain a high
speed, so.high that the primary circuit closureis not
sufficient to permit the-attraction of ‘the armature 16,
the switch 8 is closed, so that a divided. ciréuit is pro-
duced from the battery B, through the armature 18, vi-
brator contact 20,.wire 21, magnet 17, to ground. As
this circuit is continuously closed, the magnet 17 will’

- also insure the continuous vibration of the armature 16

60

50 that there will be a cascade discharge at the periods
of primary cireuit closure under thé influence of the
usual circuit controller H. The armature 16 vibrates
continuouisly whenever the switch 8 is closed so 2 to

put magnet 17 in the circuit. This is because the cir--
-cuit through magnet 17 thus closed is entirely separate

and: independent of the circuit controller H. The

_ magnet 17 is ‘energized. in a pulsating manner on ac-

65

count of the vibrator contact 20 and the pulsating mag-

8 .

-nétization produces a continuots vibratory movement:
of the armature 16. The spark cascade is therefore se-
cured immediately-after the primary: circuit of the va-

H, without waiting for' the ‘armature “H to-take up o
movement, of vibration, This secures acGurate firing
at the highest engine speeds. S PR

What Ielaitn is: oo o o
1.0 an ignition’ ystem for explosion_engines, " coil
having"a’ trembley or vibrator; an additional or auxiliary
“vilrator ‘cofl, ‘and" means: for connecting and’ disconneeting
sald auxiliary vibrator coll to operafe in said primaiy cir-
cuit. o e B o
2. In an ignition system. for explosion engines, a’ coil
having’a, trembler or wibrator-1h its primary circuit, an ad-
ditiona] or alixiliai'y"s{ibrs,tor i ¢
‘anddiscontiecting ¥aid” auxil tbratpr coil to operate
continuously, and means operated by said duxiliaiy vibia-
‘tor coil for* interrupting said” primary circult in unison
therewith, o : :

3. In an ignition system for explosion 2ngines, a coil
having a trembler or vibrator in its primary circuit, an ad-
Citional or auxiliary vibrator coil, means operated by said
auxiliary vibrator coil for intermittently Interrupting said
primary circuit, and means for discontinuing the operation
of the auxiliary vibrator.coil when desired.

4. In an ignition system for e.plosion engines, a plural-
ity of coils having tremblers or vibrators in their primary
cireuits, an auxiliary vibrator coil, and means for connect-
ing said auxiliary vibrator coil in series or multiple with
said primary circuits, and means actuated by said auxil-
iary vibrator coil for interrupting said primary circuits
when said vibrator coil is in series therewith.

having vibrators or tremblers in their primary cireuits, an
“additional or auxiliary vibrator coil in a multiple cirenit

tor coil for interrupting said primary circuits independ-
ently of the usual vibrators or tremblers,

6. In an ignition system for explosion engines; coils
having vibrators or tremblers in their primary cireuits, an
additional or auxiliary vibrator coil in a series circuit with
sald coils and means operated by said auxiliary vibrator
coil for interrupting said primary circuits independently.
of the usual vibrators or tremblers. g
7.'In an ignition system for explosive engines, coils
additional or auxiliary vibrator coil in & multiple circuit
with said coils, means operated by said auxiliary vibrator
coil for interrupting said primary ‘circuits independently
of the usual vibrators cr tremblers, and means for discon-
tinuing said auxiliary vibrator coil.

8. 1n an ignition system. for explosion engines, coils
having vibrators or tremblers in their primary circuits, an

parallel therewith, and means, operated by said auxiliary
vibrator coil for interrupting the primary circuits.

.9 In an ignition system for explosion engines, coils
having tremblers or vibrators in their primary cireuits, an
‘additional or auxiliary vibrator coil having two armatures,
one of said armatures' controlling the said auxtliary vibra-
tor coil and the other operating to interrupt said primaty
cireuits. :

having tremblers ov vibrators in their primavy cireuits, an
additional or auxiliary vibrator coil having two armatures,

cireuits, and means for discontinuing said auxiliary vibra-
tor coil when desived. .
11. In an ignition system for explosion engines, a c¢oil

ditional, or auxiliary vibrator coil having two armatures,
one of which is adapted to operate the vibrator coil, and
.means for inchiding either of said armatures in the pri-
mary circuit of said coil. - ’ o

- ~12, In an ignition system for explesion engines, a coil

“having a vibrator or-trembler in its primary cireuit, an:ag-

rious.coils is closed by ‘means of the circuit controller-

il, means for connecting

with said coils and meang operated by said auxiliary vibra- -

‘auxiliary vibrator ecoil adapted to be. placed in series or

one of saild armatures controlling the said auxiliary vibra- -
tor coil and the other operating to interrupt said primary,:

having a vibrator or trembler in-its primary circuit, an ad- |
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5. In an ignition system for explosion engi;ies, coils -
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- having vibrafors or tremblers in their primary circuits, an
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- 10. In an ignition system for,explosion‘engines, coils
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ditional or auxiliary vibrator coil, and means operated by
saild auxiliary vibrator coil for acting in lieu of the usnal
pulsating magnetization of the coll, for causing an inter-
miitent primary cireuit rupture thereof.

13. In an ignition system for explosion engines a .cofl
having g trembler ov/vibrator in its prlmary circuit, an ad-

ditional or- auxiliary vibrator armature, a magnet acting ‘"

on said armature, means for including said magnet in
shunt or series with sald primary circuit, an-additional
meansg operated by sald magnet for interrupting the pri-
mary circuit when said magnet is in multiple therewith.

14. In an ignition system for explosion emgines, colls
having vibrators or tremblers in their primary circuits, an
additional or auxiliary vibrator coil having two armatures,
one having a slower period of vibration than the other and
controlling the auxiliary vibrator coil and the other oper-
ating to interrupt said primary circuits.

15. In an ignition system for explosion engines, coils

868, 928

having tremblers or vibrators in their primary circuits, an

. additional oy auxillary vibrator coil having two armatures

one of which is longer and heavier than the other so a8 to
have a slower peplod of vibration said armature control-
ling the auxillary vibrater coil, the other armaiure cper-
ating to Interrupt sald primary circults.

16. In. an ignition system for explosion engines, coiis
having non-adjustable tremblers or vibrators in thelr pri-
mary.circuits,; an additional or auxiliary vibrator ceil, and
means for putting such auxiliary vibrator coil in the pri-
mary circuits of said first mentioned coils when 'it is de-
sired to obtain a hotter ignition spark.

In witness whereof, I subscribe my signature, in the
presence of two witnesses.

. RICHARD VARLEY.

Witnesses :

WaLpo M. CHAPIN,
MAY Birp.
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