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He 1t known that I
citizen of the U nited States I{‘Ebh_dh&} al
hﬂ”m“*z_wL in the county of Bergen and

r obate of New Jersey, have invented certain
new and useful hll]’)l(ﬂ”?lll@ﬂih m Ignition
Systoms for 'h:{ph)::.mn-f ngines, of which the
tollowing is a full) clear, andl emmt tesCrIp-
tiom. ' )

My mvention relates to ignition systems
10X 9.& plosion engines where an induction coil

o1 (*{}ﬂ“‘ are used to impel a spark or ¢ ;wm{l@

| u'i sparks across the points of suitable spark
pings within the engine cylinders. _
~The meihod of 3 jump spark ignition is now
very commonly employed, but the discha oe
is sometimes obtamed from a single coll,
sometimes from a plurality of coils, some-
tumes with a battery, and sometimes

ﬁy?‘mm{} In case of bdttmy wwnition, a vi-

brator is ordinarily employed, ~1ﬂm directly
actuated by the coil or coils and forimmg
part i iﬂeeﬁ or located in a senarate pmt of

the eircuit. m case of d”mmm remition, a

vibrator 1s not use d? and the ¢

heavier, with massive iron cores in order {o
secire a large amount of energy in a single
discharge. In dual-ignition systems,
. sometimes desired to ase the same coil, first

30 1N COn wa?tmn with a dynamo and thu‘i i
connection with a battery and vibrator,

Perfectly satisfactory resulls cannot be ordi-

marily secured, however, *-,111(*0 tire heavily
seli-mductive ¢oi] mmlﬂm for dynano use

ﬂ{}&?‘s not work properly in a vibrator cireuit.
h@._mﬂmﬁ ance 1s so high that 1 takes an

fr?ﬂ}}i eCing; iu':“* time tor the current to 11«{ o ils

g
e

full value alter cach 11}L£=1mpinm and clreund
glosure, SO ‘ihw the vibrator works VOry
40 BIOWIY :r}:,;rtiﬁ. 1gwmii-iy ‘”lw imduciton coils
- acapled for use ators must he as

Little self-inducfive as po ssible ' order to

prevent the vibrator from being sluggeish in

1ts movement

Ty

! 1}{" aDCvVe
for inprovement m ignition systems for ex-
"Mil“*l[fﬂ"i
where g imla-*v and dynamo are used asg
alierna (ive soulces
systeim. | L
Bj 106 ] Sresent mvention, I obtain a }n oh
Gl diseharee for the Jump spark by a
11 ‘E‘t“?]ﬂt" and 1t will he ol SOrved
sugh aovibrator is used Lo produce &
luige, there 1s no restriction Hp{}ﬂ

LF:[P"J'I f {h "H'
!.'LE.l."t fi; x4, Il :-'.D :J
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considerations show the need
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- eflect.

thie prin
from the mere voltage dron.

1e seli-inauciion or 1mp@dame of the mdue-
ion ceil.  In -other words, the induction
coil or cojls may be made us large and mas-
sive, aud w nh 3 ;uu 1ron 08 18 Necessary,
to secure the best elliciency.,  In this we vy it

RIC ?JEI’IMH“‘W adapted to the

.1,_
X
+
L&

s 0hvious Ll’lm y
purposes of dynamo ionition.
vention they are also made suitable to the
purposes of hatter y and vibrator ignition.
With these objects I view, the Invention

consists n the mevhod and in the features of |

construction and combination hereinafter

set forth, and {inally pointed out in the ap-

pended ¢ ;s,i ms.
SIn the di AWIMES: FIgure
matle view of an wwnition sy
the prnciples of ray inveniion; Fig. 2 is
view of the same with a switeh moved to its
alternate pf..};.,,itmnj and f 10, 3 s}i.(m’s a modi-
l‘if:mifﬂ’} |
in order that the invention
fectly ninderstood, 1

i1s a diagrain-
stem em Lmd} mny

may Lf} per-
L will consider }31*9115 the
action of an ordinary induction coil. In the
ordinary mduetion ¢oil, -:a.,pi imary £, M E. of
four to six volts potential is step ped up to an
lectromotive foree of pu;m}m fifty thousand
volts,  This enormous ineres L5 1) the voltage
15 due partiv to the ratio of the number of
primary to the number of sec ondary turns

arid whuh may be termed the transformer
This ratio, however, only accounts
for a fraction ol the voltage ; merease. There
15 anothoer L {-fm 110 whuh may be termed
the “kick” and which accounts for a great
miudtidving Hmt i the voltage. I]}]H s
the eficot of “l“ very abrunt termination of
ary current flow as distinguished
The primary
current Is entirely I)1<>L{‘~11 across a condenser
in steh o way that it is umm{*]hwi to almost
istantly cease to flow, and as the clectro-
motive {foree induced in thv secondary s pro-
portional to the rate of change in the mag-
netic fleld as well as the ratio of the tums
there 1s 8 areal Cmitinlication in the Induced d
secondary f

hundred it)lf!; produced by the abruptness

of the primary current interrs uption, and al-
together independent of the

ratio between
t]w anumber of tirns in the prinary and in
the secondary.

The above prineiples may be summed up
as follows: A im’m mduction coll with a
IMASSIVe core 1s necessary to secure g power-
ful spark. Such an induetion mﬂ requires

By my in-
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915,390

considerable time to become ‘‘charged” and | This coil may be as large and massive as

is therefore adapted for use with dynamo
ignition where the dynamo also has induct-
ance and only a single spark is attempted to
be obtained. With a .vi%mtor and a battery
such & coil having high induectance does not
ordinarily work well, becasue it requires too
long a time for the current to attain its full

strength in the primary, so that either the

vibrator works slowly or sluggishly, or the

sparks are very feeble. But (except for the
effect of resistance) there 1s always bound to
be at least a voltage increase proportional to
the ratio between the turns in the primary
and the secondary windings, no matter how
heavy and massive the coil, nor how much
its self inductance may be. Accordingly if
an ignition system includes a massive coll
adapted to the purposes of dynamo ignition,
this may always be operated at its full efli-
clency to secure a Voﬁtage Inerease propor-
tional to the ratio of its primary and sec-
ondary windings. By the present invention
such a coil 1s used in this way in conjunction
with certain other. apparatus operating on
the ‘“kick’” principle, which. together with
said coil affords all the functions of a single
induction coil of low inductance
circutt. '_

In carrying out the present invention 1
have one small low inductance coil in which

the electromotive force 1s stepped up exclu-

sively by the *‘kick”, and another separate
more massive coil i which the electromotive
force 1s stepped up wholly by the transformer
effect. Since the latter coil does not have
anything to do with the vibrator circuit it

may be as large and massive as desired, and

suitable to use with dynamo ignition. It
really constitutes under these circunistances
a transformer. On the other hand, the coil

- in which the phenomenon of voltage mcrease

49

is obtammed by the ‘‘kick’” may have an
equal number of tuins in the primary and
secondary, and may bein the form of a small
double wound supplemental magnet of low

1nductance adapted to operate the vibrator,

when a vibrator is used for primary current
interruption.  When used m this way a
special and very important advantage is se-
cured as will later more fully appear..
Referring to Figs. 1 and 2 of the drawings,
I indicates a battery or source of electric
energy. 2 denotes the first induction coil
above mentioned which secures the voltage
by ~a “‘lkick” produced by a condenser.

This coil has a magnetic core 3, a primary

~winding 4, a secondary winding 5, and a

60

vibrator armature 6 which acts to close the

circult of the battery through the primary 4.

7 1s a condenser which operates to secure
the abrupt circuit rupturerequired. 8 (or &)
denotes the second coil mentioned and which

88 operates by the transformer phenomenon.

especiale“"
designed to work in a battery and vibrator

source 1.

- on the rate of vibration of the vi

nductance of the coil 8.

L -

desired, having a primary 9 and a sécondary
10. But while the primary and secondary 4
and 5, of coil 2, may have substanti&llgr the
same number of turns or windings of fairly

coarse wire, the primary and. secondary 9

and 10 of coil 8 have a ratio in their number
of turns to produce any desired voltage
increase. The action is as follows: Assum-
ing that the switch 15 is in the position of

Fig. 1, a circuit is completed from the battery

1, through the primary 4, and armature 6,
energizing the core 3, 'and attracting the
armature -6 to break the circuit. This eir-
cuit being ruptured very abw}l)tly, a current
is induced in the secondary 5 which may have
one hundred or two hundred times as high a
voltage as the original battery org current
The voltage applied to primary 9
is accordingly stepped up to say five hundred
volts, and whatever this voltage,the K. M. I.
at the spark plug 11 is as much greater as
the ratio of the number of turns between the
primary 9 and the secondary 10. The
available electromotive force of the second-
ary circuit is bound to.be at least this

- amount (barring certamn .corrections due to
The resulting electromotive

resistance). |
force delivered at the spark plug, is; however,
by virtue of the double action, fully as great
as if a single induction coil were used In
which the voltage increase was. secured at
once. The necessary sparking veltage being

thus secured with a battery and vitrator.

additional ad-
and which are
induction coil.
ites 1 the fact

cireult, I will point out the
vantages which are attained,
not secured with an ordinary
The first of these advantages

that the coil 8 of large size and seif-induction
105

is admiarably suited to dynamo wgnition. .
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The second advantage of the present ar+

rangement lies in the fact thai the heavy
inductance of the coils*8 and 8 does not
have any effect, or substantialiy. no elfect
brator 8, or
the action of the coil 2. It will be observed
that the vibrator 6 is in an entirely separate
cireuit from the primary winding 9, so that
the inductance of this circuit does not afiect
the current from the battery through the
primary 4. Accordingly, the current in the
winding 4 rises quickly to its proper value
and the vibrator 6 vibrates with substantially
its normal periodicity due to its-resiliency.
A quick cascade of sparks is therefore se-
sured at the plugs notwithstanding the heavy
This result would
not be secured if the vibrator wasin the cir-

cuit of the primary 9, in which case the spi}rk-
cascade would be very slow and the engine

would miss explosions. A still further im-
portant function is secured by my present
arrangement, which is that the circuit of the
battery 1 is closed continuously through the
primary 4, so that the vibrator 6 acts con-
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tinuously. This is advantageous for high | the switch 15 must be displaced to give the
engine speeds at which the period of eircuit /| circuit conditions diagrammatically shown in

10

15

39O

414
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closure is so small that a stationary vibrator |

Fig. 1, which correspond to the highest pos-
does not have time to get iteslf in motion. | sible efficiency obtainable with a battery and
bBut, as the vibrator 6 is in continuous vibra- | trembler coil. 1Thus the apparatus can be 70
tion, this difficulty does not apply to my | made to operate with as high efliciency as is
present mvention. The system is m condi- | theoretically obtainalle wiether a dynamo
tion to deliver the spark cascade immediately | or battery constitutes the current source.
that the circuit of the primary 9 is elosed by | . In Fig. 3 there is shown a form of the in-
the circuit controller 14. - {vention m which a slightly different type of 75

Tlie at:ove arrangerment is adapted to give | switeh is used in place of the double pole
perfect results with dynamo ignition or with | switch 15 of Iigs. 2 and 3. 20 indicates a
battery 1gnition. It is further adapted to | switch blade, and 21 and 22 are contacts
give perfect results at the highest engine | therefor. The switch blade is siotted or
speeds, since the vibrator works with its nor- | formed so that it is eapable of engaging both 8o
mal rapidity, notwithstanding the high in- | the contacts 21 and 22 at its right—-}mnﬁ POs1-
ductance of the coil, and is further operating | tion of throw, determined by the stop 23.
all the time so that it does not have to over- | At the left-hand position of throw of the
come a.momentary mertia whenever the cir- | switeh arm 20 engagement is made exclu- .
cutt 18 controtled to produce the spark. Al ' sively withthecontact plate21. The winding 85
conditions for perfect ignition are therelsy | 4 of coil 2 is connected through the battery 1
secured, except that if the battery circuit 15 | to the switeh blade 26, The contact plate 21
to e constantly closed, thereis u fairly hizh | is connected to the winding 5, and the con-
current consumption. - lact plate 22 is permanently grounded at 26.

in Fig. 2 the switch 15 is moved to its al- | Substantially the same functions are secured 3G
terinate position, which gives a different ar- | as in Figs. 2 and 3. At the left-hand posi-
rangement of circuits, designed to secure the | tion of the switeh blade 20 a continuous cir-
greatest possible economy in hattery current | cuit is formed from the battery 1, through
consuluption. In this position the current | winding 4, ground at 27 to the grounded arm
trom the battery 1 flows through the circuit | of the cireuit controller 147, coil 8 or S, wind- g5
hreaker 8 and primary 4 to tade 15 of | ing 3, contact plate 21, switeh blade 20, back
switch 15, and through o wire 16, to a resist- | to battery 1.~ This civeuit is identical wit}

ance deviee 17, and from thence through see- | that of Ifig. 3 already deseribed.  When the
ondary 5, and the coils 8 and 8, to the eircuit | switeh blade 20 is moved to its rght-hand
controtier 14 The circuit controller inter- | position, a closed cireuit is formed from bat- 100
mirttentiy grounds this end of the circuit astd | tery 1, through winding 4, to ground at 27,
the other end is permanently grounded at | the other side of the buttery 7 heing now per-
this time by the switch blade 157, A single | manently  grounded through the contact
cireutt 1s thereny intermittently completed | plate 220 At the saiae time the secondary
nd which includes both the coil 2 aad the | eireuit of the coil 2 is properly completed 165
primary of one or another of the coils 8, 8. | since contact plates 21 and 22 are NOW
Under these eircumstances, the two windings | bridged so that the civeuit incly ding windinge

of the coil 2 act together to produce a simple | 5 and the primary of coil 8 or & s pera-
magnet, so that this coil constitutes merely | nently grounded at one end 26, and intermit- |
an auxthary vibrator at this time. It has no | tently grounded at the other end 14, The 110
cilect whntever to 'im!l_i(:i;i‘_fe_ly merease the __{*I{}:-mr{*-. o this eirculf enables 1t to a;>pi:-_-#1‘a't:e. 10y
voltage and the colls 8, 8’ act both by the {"exactly the wime wey as the cireults already
“hiek” and by the transformer effect.  Of | fully considered in ifig, 1.
ourse the action of the vibrator is very slug- What 1 claim, 1s:— _ - -
aish under these circumstances, and not suit- I. in angnition system for explosion en- 115
atle to high speeds or large power, but for | gines, an induetion ¢oil aving a primary cir-
slow running on level roads it works well | cuit including a source of clectric energy and
enough, and the battery consumption is very | adapted to be intermittently broken, an ad-
cconomical.  Whenever high speeds or large | ditional coil having its primary in ecircuit
power 15 required it is a very simple miatter | with the secondary of the first coil, and 120
to throw the switceh 15 to the other position | means {or conneeting the 1;:1*im_:¢1.1*y and sec- |
wheretipon the apparatus is in condition to | ondary of the first coil in series with one an-
work - with absolutely  perfeci efliciency, | other when desired. . o

whether the dynamo or the battery is the ! 2. Tn an ignition system for explosion en-
source of primary current.  This is true be- | gines, an induction coil having a primary cir- 125
cause the dynamo always operates only with | cuit including a source of elegtric energy and

the single Targe massive coil 8 or 8, which is | adapted to be mtermittently broken, an ad-
designed to be perfectly suitable for this pur- | ditional  coil having its primary m circuit
pose. On the other hand, when the switeh | with the secondary of the first coil, and a sin-
13 1s thrown to connect the battery in circuit, | gle switch for connecting the primary and 130



2

secondary of the first coil in series with one
another. when desired. .
3. In an ignition system for explosion en-

gines, an induction coil having its primary

d

10

circuit adapted to be intermittently broken

-and including a source of electric energy, a

plurality of induction coils, means for suc-
cessively connecting their primaries to the
secondary of the first mentioned coil, and a

switch for connecting the primary and sec-

ondary windings of the first mentioned coil in
series with one another.
4. In an ignition system for explosion en-

015,390

whereby 1ts 'pyimary circuit is intermittently .

15

broken, said circuit including a source of elec-

tric energy, a plurality of induction coils,
means for successively connecting their pri-
maries to the secondary. of the first men-
tioned coil, and a switch for connecting the

primary and secondary windings ot the first

b

ines, an induction coil having a vibrator
. ;

mentioned coll In series with one another.

In witness whereof, I subscribe my signa-
ture, in the presence of two witnesses.
- RICHARD VARLEY.
Witnesses: ' '- -
' Warpo M. CHAPIN,
May Birbp.
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