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The presentmventmn relates broadly to igm-
t1on systems for internal combustion engines and
.more - specifically. to: ignition :systems having.two
sources: of:-electrical energy, such as. a.generator
-and a battery:embodied-in: a .single system. .to

Liproduce:a. current in.the:spark circuit. In.these

:systems: the generator . energizes,:.in.connection
«with a'spark coil system, the engine:during:nor-

.mal:ioperation;.. whereas, -.the -battery . ‘together.

-with:the spark:coil:isystem furnishes the energy
‘to the:spark plugsiof the engine during starting

“oberations. and :‘when the ‘generator:is: rotating

" .slowly-and: producing.less current than the cur-
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‘the. coil:
“by ighition: systems of ‘the type just: described
-are caused. by .the momentarily - induced: cur-.

‘Fent:supplied by the battery. . The spark: coil sys-

-tem in these:circuits.. commonly includes an in-
.ductionicoil, a -timer, and- a .mechanical. inter- -

‘rupter.The . primary.- winding -of.the: induection
coil;the timer:and the interrupter are .connected

-to'the soicalled low voltage current circuit, which:-

is:directly connected to the'battery and genera-
tor; “whereas’ the - distributor-:is ‘‘connected to

-the::high.. voltage ~branch: of.:the: iignition cir~

“euit- which includes . :the. - secondary “winding of
“The -high+ voltage . sparks: produced

-rent :in: the secondary. winding.. of ‘the . induc-

-tion:coil' upoh breaking:of the primary circuit by
theinterrupter:
-circuit. creates self-induction and.reactance iin -
-the :interrupted- primary winding -thus. causing
-flashing.ior sparking:at the:interrupted.contacts

The-breaking: of-: the. primary

of the interrupter. As this flashing is hard.on

' the-contacts:of the-interrupter, spark arresting
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means, such as a condenser, are connected across

_the contagcts-of-the interrupter. for absorption of
.the extra or: self-mduced current ‘The excessive
.use.of these spark arresting. means often -causes

leakage and break down of the same-in addition

~to the burning.of -the interrupter.- conta.cts -eta.

thereby.-making- proper Workmg of the- 1gmt10n
system impossible. - i
. It."is :the primary object: of the present ‘inven-

ltlon to :provide: an -arrangement of: circuits and-
-apparatus; ;whereby . the -engine: can. be . easily
- -gtarted: even though the contacts.of:ithe: inter- "

rupter.;are :ini:poor. condition from :burning or. -
I pitting..'This desideratum .according:to :thetin-
~vention, is-obtained. by:connecting.an: electrically
“responsive vibrator: unit ' withithe ignition circuit.
~Thissunit-iszcut- into.the low voltage: branch :of
“the:ignition circuit-and so related thereto:that
-the~mechanical “interrupter : merely: timeés.:‘the
cactioni.of ‘the vibrator,” whereas:the:breakingof
-the current. flowing:in.said:low voltage: branch

;_1ng with: the vibrator unit.

Jof the:type- referred to.
following:.description of my invention, as illus-

-ployed in connection with a single wire ignition
-gystem “for.-g .six-cylinder motor; the. diagram’
-showing :a: generator and a battery .as. the source
.of energy;"

,brator mechanlsm 8 is. actuated by, an el -
-magnet 20, connected to the Iow: voltage b nch
.circuit: at line tap 21, and to ground ‘at ‘22
o through a. sthch 21, adapted to: control the op-
~eration of:the electro—magnet 20 :
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;takes place between the movable contacts of the " '
<v1brator unit.

-The contacts of the mechamcal cxrcult breaker s :
or_mterrupter merely effect: _synchron_mat;on of

“the .circuit breaking .action of the vibrator unit ;5

with respect: to the breaking action of the;con-
tacts of  the mechamcal mterrupter -and - thus
effect proper t1m1ng of the ignition clrcu1t operat-

~ Another. object; of the invention is prov1de a0 .
v1bratory unit of compact and.. s1mp1e construc-

tion adapted to.be connected:to. 1gn1t10n c1rcu1ts_

The foregoing: and further obJects of: the 1n-
vent1on will. more readily be ‘understood, from the

trated in-the raccompanying drawing, :in: -which: B
-+ Figure 1 shows in diagram my invention as em-

:Figures 2, 3 and 4 shows a v1bratory umt

:adapted to be readily connected fo- the -ignition
-circuit of .an automobile; thus:Figure 2 s a.plan
:view.of the unit; Figure 3. a-longitudinal trans-
:verse.section:on line 3—3 of Figure.2; and
.+ Figure 4 1s a vert1cal section.: on. lme 4——,
:F1gure 2. i
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Referrmg now to the drawmg the smgle w1re @0:

‘1gmt1on circuit for: a. six-cylinder:engine. shown
7in Figure 1 embodies- a»battery 2.and a generator
;3 adapted to be connected in- parallel - with:the

low voltage branch circuit 4: of ‘the: ignition:cir-

scuit by an ighition:switch: 5. - Low voltage: branch ~;55
seircuit. 4. includes primary. coil ‘6. of ignition coil -
‘1, anelectrically .responsive -interrupter - or’.vi-
: brator mechanisin:8 and’ the common rotary in-
‘terrupter 9, which' latter is grounded-at.10,:to ‘
- cloge the.cycle of the circuit-with grounds:i { -and 40
“12-of battery 2 and generatcr 3 respectively. :‘The -
‘normally closed contacts 4 and 15,:0f: v1brator
~mechanism- 8, -are’ connected across by -a -¢on-
~ denser 16, and the contacts’ 11°and (8 of rotary
.“,mterrupter 9 are connected’ across-by a“con- &
“denser’ 19, to overcome ﬂashlng at' these’ contacts
.caused by self 1nduct10n and’ rea.ctance during
fmmterruptmn or - breakmg of low voltage c1rcu1t 4

The el-ectrlcally responswe mterrupter ,or

a5 .



The high voltage branch 23 of the ignition cir-

cuit embodies secondary coil 24 of ignition coil 1,.

which coil 24 is grounded at-25 and connected to
rotary distributor 25’. ‘Distributor 25’ controls

the circuits for. spark plugs 26, connected to.

ground through motor body 27/, thus closmg the
cycle of the branch or circuit 23. -

When-the interrupter 9 and. its. cbndenser are

'in proper working condition the current in low

10.°
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.
“t6 Ut in the electrically responsive interrupter ‘
8 ‘into'thé’ low voltage -ciretiit - 4.
“the” ‘assumption ‘that 'the ~contacts- 17 and 48
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'ground 'connection :does: not ‘operate:
‘tase the 1gnib10n ‘¢ircuit is inoperative; Lo over-

voltage ‘branch: circuit 4 flows:from:- battery 2. or-

generator 3; as the tase may be according. to the
speed- of the: generator, through switch. §, pri-

mary winding 6, closed contacts 14 and 15 0f "’
- electrically responsive vibrator 8, contacts:I7.and.

(8 of interrupter 9 and then through ground back

to the battery or the generator. A periodical.inw: .
_‘terruption of circuit 4, which creates & flow of cur-. .
rent in the high voltage cireuit- 28, -is" effected:

between contacts 11 and 18 of interrupter. 9.

‘When the condenser 18 leaks or is broken down‘ '
“fhe low: yoltage-branch circuit 4: leaks ab 10 and

the interrupter shunted with- respeet ‘$o the
~In-this

‘comeé -such - inoperativeness “switch "21-is closed
Now. under

are closed, the current in ‘€irouit 4 flows:frém

pattery 2 or-generator 3, whatever the tase'may
e - through switch 5, -pHmary ‘Winding -8, ‘closed
‘contacts 14 and 15 and-closed: contacts 17-&nd 18

through ground back to the battery orgenerator.

~Curfent also flows at line tap 27-through coil 28

‘of electro-magnet -20 and :then through:ground
back o the battery. or generator, but the rate
‘of this currént is negligible ‘because - the resist-

-ance of coil 28 is high ‘and the current of ‘géurse
-follows the line-of -least resistance. -
‘netic: force induced by -the Jow -current fowing
~through electro-magnet §7is insufficient o sepa-

The mag-

rate contacts 14 and 15 from each othey, cohtact

{3 being carried: by ‘the -armature 28 of eleétro- -
agnet 8, but when' the eontacts AT and 18 of:

&g -rotary interrupter are opened, the current flow-

-ing through coil 28-of elestro-magnet 8, and the

magnetic force of ‘said- magnet is increased so

“that the armature 29 is attracted and.the circuit

‘between contacts ‘{4 and. I5 s interrupted in

Sytichronization with-the opening. of .contacts 7 -
zand 18-of rotary mterrupter 9. Consequently:the

high: voltage gcurrent in the high. voltage banch

seircuit 23 is properly timed and therewith the
-spark of the respective spark plug 26. .. . /.
It can readily -be seen that: sparkmg between
“contacts 17 and 18.is entirely eliminated, and that
*the periodical movements of contact 48 synchro--
-nize ‘the electrically. responsive interrupter 8 with
zintetrupter. 8.
sgontrols the opetation of interrupter 8, and when
~open -disconnects  the electro-magnet: 20 “from
- low voltage circuit 4.
sedd anterrupter are normally closed and lead
7 the current to 1nte1'rupter 9.

As _previously stated switch- 21
The contacts 14 and {5 of

The aux1ha.ry vibra.tory unit prevmusly de-
ibed may.-be :built into the ignition circuit’ of

Jan automobﬂe or. it may. be added ‘to: the ig-
'?mt1"
“eonvetilently ‘placed where des1red Such an ac~

‘eiretit. in ‘the. form. of an accessory. box

cessory box, see Figures 2, 3 and 4 of the draw-
ing, comprises a casing '29’, made of ‘fiber or other

. ‘suitable insulatirig material: . The top-of this cas-
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ing 29’ is formed by'a 'metal plate 30, which Sup--

‘ports the ‘entire vibrator ‘unit ‘and is secured to
the casing by means 6f screws 3. Thus plate 30
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mounts a connecting post 32, electrically con-
nected with a bracket 33. This bracket carries
at -one end a contact point 34 which extends
through an opening 35 in plate 36 below the lower
surface of said plate for contact and cooperation
with a second contact point 36, which is mounted
on the armature 371 of an electro-magnet . 38,
This -armature, which consists of a  yieldable
spring steel blade is mounted on plate 30 by means

~of “bolt -389; which bolt:is -extended- through 3’

wide opening in Said plate and insulated there-
from by insulation blocks 40, 41, insulating the
‘bracket 33 and armature 31 from each: other.
Bolt 39 forms a contact post for contact 36 and

igrmature 37 and is electrically connected with the

.coil;of an electro-magnet 38, the pole piece 43 of

-$2 by thebhs of b bracket 48, riveted tosaid post at
A6, SThis bracket is provided :with: fwo half cir-
cular slamping arms 47, 48 which rigidly support

the ‘condenser 44 and the electro-magnet 38. A

~fiber ¢ylinder 49, enclosing:electro-magnet 38 in~
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“which’ is upwardly extended opposite said arma- -
 {fure87.: ‘Bolt $8 isalso electrically connected with' ..
~.. the inner plate of a condenser 44, having its outer
" plate e“leci:rlcally connected with connecting post
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sgares propér inisulation between -the. coil -of said. -

-electro-magnet-and the arm 48 of bracket 45, the
lower .portion: f: which is. rigidly: secured to the
“side wall 497:0f casing 29’ by means of a bolt .50,

“which bolt is éxtended through saidwall.; Arma-~ 4
ture 31 is.yieldingly drawn:upwardly, to .insure-

proper.. contact ~hetween points: 35 and 36, by

‘means ‘of & bolt: 51, which is:slidably-extended -

through g large ‘Opening iin’ plate 30 snd a.guid-
ing passage:in block 49.:
-ofithis bolt.is effected by a,compression spring 94,
-gedted uporn a-bracket §5, and .engaging an ad-
. Justing~screw '56. -threadedly’ connected ‘with the
“upper &nd.of bolt.5i.: The bracket §5 is secured
to ‘block 41:by: the. bolt 39.. The screw §6 permits
adjustment of the tension of spring 54 which con-
-trols the movenent of :‘armature ;37 against: at-
“traction by -electro-magnet -42::: In: practice;;the
~thus described vibratory box is connected: to an

Sgnition cirelit by linking post 32 with ‘the low
-yoltage. ‘circuit . between: ignition  switch - § and

-interrupter 9, connecting bolt: 39 with' one con-
“that, Tor exambple ccontact. 11, 0f the distributor
“9,-and uniting. the freeeénd ST of the coil of the
“glettro-uagnét 42 with one pole of switch mem-
‘ber 2] (see Figure 1). Member 215 preferably

The upward movement u
40
45

‘B0,

‘mounted on- the mst;rument board of the auto- :

“mobile:

LiHaving- thus descnbed my inventlon what I

wclaim isys

1. Inan: 1gn1t1on system e low voltage current
mrcmt and & high voltage: curient cireuit, induc-

“tively toupled to the low voltage eircuit, said low
-voltage cireuit including in sefies ‘& source -of

- gurrens supply, the “primary -winding ‘of an in-
duietion “eoil, ‘the:contacts of 4n electromagneti-
cally operated energy vibrator; and the contacts

- of ‘&:hortnal cireuit interrupter, and including in .
parallel with the normal circuit interrupter the-
“réoil-of said:emergency vibrator, for synchronizing
- ~thiereireliit breaking ‘action of said emergency vi-
whrator; and said normal circuit interrupter. :
20 Inan ignition system: & low: voltage current
“eircuit-and a high voltage current . circuit, induc-
.¥ively: coupled ‘to: the low voltage :circuit, said low -
-:volbage -current circuit- including a source of cur-
-rentsupply, the primary winding of an induction
2¢0il,»the :contacts of -an ele¢tromagnetically -op-
-erated-emergency vibrafor and the'contacts 'of a
normal-cireuit interrupter, and-including in par- %5
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allel with said normal circuit interrupter the coil
of the electromagnetically . operated emergency

vibrator, ‘and switching means controlling the.

energizing of the coil of said emergency vibrator,
said switching means controlling individual and
joint breaking of said low voltage current cireuit

by said normal circuit interrupter and said emer-
gency vibrator, ‘and. said ignition system syn-
chronizing the circuit breaking action of said
emergency vibrator with the action of said normal
interrupter. )

‘ . ADAM J. REES.



