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Yo ¢l whom Al may concern: |

it kaown that T, Rickard VARLEY, o citizen of
United States. residing at Englewood, in the
ounty ol Lergen and State of New Jersey, have in-
VED crican new and useful Iinprovements:in Tgni-
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clear, and exact deschpt.mn.
My inveniion relates to dgnition systems in which

ol @ bhattery and o magneto generator or dvnamo

woased as alternafive sources of current. | In systems
o thas elass cach current sovrce has il own particular
regiisites andd these should be rigidly complied with in

i

it rrsnocts,

Hrowit, aymamo lgiation ig generally se-
o non-vibrator coil or coils w hich are caused
Lo produce o junip spark by merely a single opening

s primary cireult at a positively im-
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voeded  cireml brepking lever or “‘kick-off.””  The |
terge selc induction of o dynamo or magneto makes it
MOCESETY Lo i :~i’~e circult rupture accomplished in
tias way, dhal 18 1o say, belween non-fusible contact

coints whiteil ar ““mmtﬂd with very ercat sudden-
Liut the single spark pmdueed 13

v ohot and swliciend fo secure perfect ignition On
(e otlaer '.'.51:-'-.3_1.55., e single sparks ghtained by breaking
aiveuit when batternies are used, are not

powerini but as the batiery has little or no
:i-i.ﬁfﬁ-il'if..h'it’i‘:L-if;TE'i} & great many-sparks instead of a single
i mav be obiained by, the use of & trembler or
*t wili be {_}lhi”‘vﬂd that the timing is mot
vibrator, 23 it i¥ with non-
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NG INeans,  Lhe {h, NAMG 1g111t10n with a 11011-1.1br&—

"t

tor coil oveurs at the termination of the primary cur-.

rent fiowy wihile battery 1igmtion with a trembler coil
ocers at =uvstaniially the beginming of the current
flow when the frembler beging to, act. In the last
cage fhe ignitiow continues during the entire current
flow in o continuons gpark caseade which ceases when
the primary current is broken ai the usual circult con-
troller. 1t i clear, therefore, that the ignition of the
battery boging consiaerably earlier in the engine cyvéle
unless meas 1?* are provided io prevent this. In a prior

application I have shown means to make use of the

ddbusual creult opening lever or kick-off for compieting

“battery

the batt ory eirewt by an additional stop or contact
which timits is cuiward throw. This arrangement
opevates very sucessiylly in ‘practice, completing the
circuit at about the same instant that the
dyvnamo circuit 1s broken. It is necessary, however,
to have the cams and parts properly proportioned and
made to avoid The shock of impact of the lever against
the back contact setting up vibrations which might
intetfere with the proper completion of the battery

i or JuxXplosion-Engines, of which the fol-

ce of spectal circult control-

]

‘1ug material, the iniericr
i with the shaft 4.

by the ﬂpﬂnga 16.

circuitt.  In carrying out the present invention I pro-

09

vide ineans tc wholly overcome this practical diffi-

culty, at the same time securing all the requisite and
desirable functipns and characterisiics of a dual igni-

tion system in which the time of ignition is not dis-.

turbed by changing from one current source to the
other.
Tact that one single coil or set of coils s emploved
both for the hattery and for the dynamo, means heing
provided by which vibrator action is sersred .m one
case and non-vibrator in the other.

In the drawings: Figure 1 15 a sectionzl view of a
circuit controller embodying the principies of m¥ in-
ventlon; tiis section i3 taken on the linz §~-I of Fig.
3; Ifig. 2 1s a similar section taken on the Xine 11--11
of Iig. 3; Fig. 31s a gectional view on the e ITi—Li1
of Fig. 1; and Flg 4'1s'a diagram of the circults and

wections.
Referring to the drawings in which Jike pa.rts are
desdgnated hy the same reference sign, 1 indicates a
box or casing in which all of the parcs are received

'L{J

e

and Gperatwd} supportm Thig casing iz mounted

on a fixed support 2, by means of the studs 3, and
spring presged wwhers 4, which maperat.e- with arcu-,
ate glots in a flange 5 of the casing in the usual way
which need not be described or shown in detail. 5
indica a ghaft jourecaled conceptrically in the
buhlunt , of the casing 1, and which rotates commen-
suratity Wltb'thb speed {}f the engine. This shalt is
ﬂuner*tllv known as the half-time shaft. B
The easing 1 has an annular ving or bed R'of insulat
surtace 9 of which is co-axial
Tnere are two banks cr serios of sep-
ments 1) and” 13 embeddm in this msulating ring 8.
Fig. 1 illpstrates vae upper series 10, while Fig. 2 shows
the lower series 14. It wiil be nottd that the segments
1] are largér than the segments 10, In practice the
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segments 11 are IIJEI.‘d'ﬁ with an angular extensy of 80°,

while the segments 10 cover 40°. ‘These ﬁglres are,

of mnrqo merely pmctwal values which may be wa-"

ried -at WIH The purpese of hm(mg the 3 Pgmehia of

one series longer than those of thesot¥er will later more
fully appear.

Contacting wirh the series of segments 10 there is a
spring impelled roller 12, and a similar roller 15 engages
the segments of the series 11. Both of these rollers

are carried on arms 14, pivoted on a common hub 15,

, and spring impelled outward therefrom :
The relztion of the two banks or-

on the shaft 6

A further feature of the invention les in the
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series of segments and- their respective rollers is such
that theroller 13 has traversed 30° or 40° on the long 105

segments 11 at the mstant when the roller 12 is enter-

ing upon a short segment 10. T he purpose of this re-
lation will later more fully appear. While I have
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shown this particular -arrangenlent employing - sta-

tionary banks or series of segments and :movable

brushes or rollers engaging thie same, I do not desire to
be limited or restricted thereto since any equwalent_'
~plan of circuit controlling segments. may be ueed or _'

other forrn of circuit controller. . -
Integral with the hub there is forrned a, carn 17

‘which cooperates with the cam lever 18, prvoted on -

the caerng 1.. The cam. 1ever 18 18 pwoted exteriorly

of the casing 1, but carries a roller 19 wh1c11 enters the.
- casing, through an elongated slot. 20, in the bottoln-
‘thereof, 80 as to fall in the path of the cam 17.. The"
lever 18 constitutes the circuit breakmg lever or kick- .
- off having for this purpose a contact screw 21, eupport-"
ed on the lever 18 by - 1neulat1ng bushings 22 Mov-.
able contact 21 engages a fixed contact 23, aupported ‘_
by an arm 24, projecting. from the caging.1. By this |
_arrangement of a lever 18 -exterior. of the caemg 1 Wlt]l-:
‘& roller pro]ectmg through a slot in the casing to en-

gage the cam therein, it is poee1ble to-keep the con-

~ tact points 21 and 23 cléan and: frep ﬁ‘trm the oil and -
- grease Whlch 18 contalned in the casmg l for the pur-l;

poses of lubrrcatlon

30

~ The circuit connectlone are made Wlth the VELI'IOUS.
'aegmente 10 and 11 and the contacts 21 and 23 in any

desired way. I have shown the segnients prowded

' with studg 25 and 26, of which 25 are combined in %

common circuit by the metallic ring or band 27. The

“studs 26 have nuts 28, which constitute bmdmg poete
The kick-off contacts 21 and 23 are ]olned by flexible .
. wires to any oonvement brndlng poet or eupportlng -T

- point (not shown.)

The above conatrtute the eeeentlal featuree of the
_cn:cult controller - or conmmtator ThlB apparatus

~may be used in various ways with a coil or coils to se-
~ cure proper circuit controlhng and tunrng Tor 2 dual

- 1gnlt1on eyetem

40

~ In Fig. 4 is' shown a dlagram of mrcuite 1]1uetrat1ng”
tan arrangement ‘employing four non-vibrator coils.
-small eupplemental or auxﬂiary vibrator .
“or trembler which caises the rapid mterruptlo.n ACross
a condenser of current flowing therethrough in a man-
ner weil ungleretood by. those skilled .in the art, and
“which need not be described.. The coils. are ehown"
at C, the hattery at B, and an ordinary magneto gen-
, switch which may be

V denotee

erator or dynamo at D Sisa

 located on the dash, or at any ‘convenient -point. - A

50

" connection is made from the generator B, through wire
~ ¥, and vibrator contacts 23, 21, and wir¢ “Z‘ to vne point
'29 of the switch. K is the condeneer brrdglng the
contacts 21 and. 23. ‘The battery B has one_ terminal

" n connected to the common ring 27, of the segments 10,

55

- various eegmente 11.

60

65

while its other terminal n? is connected to the ewrtch_-'
m i8 a common-
m,
m?, m3, and m* are connections from the' COIIB O to the
It is evident that the aegrnenta -
10 and 11 are grounded by the roll¢rs 12 and 13 passing
thercover, these rollers bemg eupnorted by n:retal}lc .'

contact 30, through the vibrator ».
connection from the coils C to the ewrtch arm 31.

connections from the half tiine ehaﬁt 6.
The oreration is “as follone Suppoemg the gwitch

‘arm 31 to be resting on the contact 30, é¢ircuit is made
~ from battery B, wire n%, vibrator v, switch arm 31, wire |
m, first coil €, wire m’ to eegment 11 and roller 13 to.
ground. The other termmal n’ of the battery is simul--

_' termlttent in ite act1on

_rnent 11.

charge.

| f‘ull value

“with a battery and vibrator or trembler- eoils.:
-count of these, two factors 1t is desirable to hwe an ap-
precmble interval, commonly known a8 the “charging-
‘period”, during whloh the dynamo pr-magnefo circuit
is-completed through its coil before such cireuif can be |

‘broken to obtain the spark required. This preliminary
| period durlng Whth the current ﬂowe uninterruptedly

taneouely gro‘unded by the roller 12 movmg in the d1-.
rectlon of the arrows -and paeemg on to & eegment 10. -

The circuit of the battery is therefore compléte ard.

;the first coil C acts to impel a cascade of sparks through -

its: connected plug under the action of.the vibrator v , 70

which causes the primary:current to be pulsating orin- =~

It will be noted that this ac- -
tion commences at the _position shown at Fig. 4 when
roller 12 is just passing on to the eegrnent 10; ' The ac:
'I'tlon continues-until the roller 13 passes off of its seg- 75 -
The roller-13 isso poeltloned with respectto . .. |

the other’ roller and the various segments that it has

words, the battery ignition commences when roller 13

traversed a certain distance, gay; 30° or 40° on its seg- . .
‘ment 11 before roller 12 engages a eegment 10; in other :

3.0"'- |

has traversed about half the angular extent. of the segs . -

ment over which’it is passing.

I wﬂl now assume the . -

switch lever 31 to be moved on. to the contact 29, The'f,j_ ) |

_'_-battery is now entirely out of action, being open cir- -
cuited at- the point 30, but-the. dynamo i8 connected for
| operatlon ae foHows: through ere l’ klck-off contaota‘” g
‘23, 21, wire I?, switch arm_31. wire m, first coil C, ‘wire: .
1 m’, segment 11, and roll@r 13, 'to gronnd *therehyr com-

85

pletrng the circuit. It will be noted that the cam 17 -

18 Just on the point of engagmg the roller 19 so.that the
kick:off contacts 21, 23, are-on the point of being: sepa-

90

rated When this separation oeccurs, primary ourrent"__- '_
of thecoil C is ‘broken, and a single spark is produced

from: the secondary thereof.

energlzed by a dynamg current under these circum-
stances the eecondary dleoharge will be a powerful -
. | one, although 'only. a ernn'le instead of a multiple dis- =~ .
'The cir¢uit rupture is accomplished between.
‘the contacts:21 and 23 of non-fusible alloy, and the sepa- o
ration is poertwe and abrupt by reason of the. cam im-

pelled lever,

Inasmuch ag the coil was :
95

- These features are.important requisites . -

the large self inductigh of the circuit-and the com- - -

- There iga f'urther and extremely 1mportant requle:lte

tery: and the dynamo or mawneto

| in case of dynamo o\rinagneto ignition, on-account of

| paratwely heavy currept which ﬂowe at the rnornentvﬁ o
~of the primary break. | 105
1in connection w1th dynamo or magneto ignition; and: -
this 18 attamed in carrymg out my 1nventlon as fol- o

lows: As above etated the conditionsin Fig. 4 arethose ..
at the metant of ﬁnng, and thi 8 18 true for bhoth the bat-_

110 -

The- hattery cir- . -

. cuit is on the polnt of cornpletlon through a vibrator .
which: caueea an inimddiate ignition: ap'trk and thedy- .
namo cireuit is on the point of rapture through the kick-

off lever which also produces a single ignition spark, 115

but a powerful ignition ‘will not be obtained from the :

required to be many times as great as that necessary.

On ac-

| _’magneto or dynamo tlrcu1t 'un]eee time has prewouely. .'
been given for the current‘ to bmld up or incrcase to its
The time reqmred for thisis ¢ omparatwely'
long, partly because of the large self induction of the
dynarno or magneto, and partly hecause the actual cur-_
rent flow for a erngle spark frorh.a non-wbrator coil is

120

125




- ments 11 before the kick-off lever 18 operates to sepa- |
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through the coil is obtained in my f)resént invention by
the portions of the segments 11 initially engaged by the
roller 13. The roller 13 traverses 30° or 40° of the seg-

rate the contacts 21 and 23, and break the circuit.

During all this time the current is therefore flowing -

uninterruptedly through the primary circuit for one of
the coils which is thereby fully ““charged” or magnet-
ized to the point where it will produce a hot spark. It

-will be understood that the cam 17 is 8o shaped as to

make the circuit closing period of the contacts 21 and

23 at least 30° or 40° of rotation of the half time shaft. |
- The coils therefore operate as non-vibrator coils with
“the dynamo or magneto and have 30° or 40° of rotation

of the half time shaft in which to become charged. On
the other hand, they act as trembler coils with the
battery, and have 30° or 40° of angular rotation in
which to produce a cascade discharge. Finally, and of
maximum importance, the initial discharge with the
dynamo or magneto after the charging period, is ex-
actly co-incident in time with the initial discharee due
to the trembler or vibrator action. These requisites
are all which are required in a dual ignition system, and
they are all very important ones in practice.

In the above description 1 have referred to the gen-
erator D as a dypamo or magneto. It is to be under-
stood that any form of mechanical generator may be
used, either of the type having permanently magnet-
1zed fields, or that having a self energized electromag-
netic field. By the term dynamo I therefore do not
desire to limit myself to any particular type but wish to
include either the permanently magnetized or self ex-
citing or separately exéited forins.

What I claim is: |
1. In an ignition system for explosion engines, a single

circuit controller permanently connected to the primary

circuits of a plurality of induction coils, a dynamo cir-
cuit including a kick-off, a battery circunit including
ments, and a switch for completing either of said last
named ecircuits through said circuit controller and its
permanently connected coils. |

2. In an ignition system for explosion engines, twa

; banks of scgments,

grounded earlier than the second scemoents,

seg-

2

banks of segments, the segments of one bank being longer
than those of the other, a kick-off, a dynamo ecircuit in-
cluding said kick-off and the long secments to the exclu-
ston of sald short segments, and a battery circuit in-
cluding said short segments and the long secments to the

. exclusion of said ‘kick-off.

)

5. In an ignition system for explosion engines, a pair
of banks of segments, separate means rotating to engage
sald segments successively, one such- means being in con-
taet wi.th the segments of one b{mk earlier than the
other means with the segments of -the other bank, a bat-
tery circuit completed by the segments of the second
bank, a dynamo cireuit, and means for interrupting said
dynamo circuit at the instant when %md battery circuit

is adapted to be completed.

4. In .an ignition system for explosion engines, a hank
of scgments, a scceond bank of segmoents shorter than the
first, a4 dynamo -cireuit completed throuch said first
named segments, a kick-off adapted to interrupt  said
dynaino cireuit, and means engaging suid second serments
to complete a battery circuit Ett the instant of operation
of said kick-off,

0. In an igoition system for explosion engines, two
separate means cengaging said  seg-
such means cngaging the segments of one

than the other means cogaging those of the

ments, one
bank ear licr

‘other hank, a dynamo cirenit completed through the seg-

ments of said first named bank, means for interrupting
said dynamo cirenit, and a battery circuit adapted to Dbe
completed through the scgments of the second bank simul-
tancously with the operation of sald interrupting means.

0, In an ignition systein for explosive cngines, two
Ianks uf segments, a plurality ot coils having their pri-
maries connected to the scgments of one bank, a baltery
having -one terminal in a common cirenit with the see-
ments of the other bank, means for grounding suid S
ments  successively, the first named scements being
. dyniimo c¢ir-
cuit, means for completing said battery or dynamo cir-
cuit through said first named segments, and cntirely sep-
aritte nmieans for iuterrupting sald dynamo cireuit at the
instant when  the segments of the sceond bank ave
grounded. |

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

the

RICITARD VARLIGY,

Witnesses
WALDO M. Clmr IN,
MAY BIiRD.
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