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I '0 all whomit'imay concern :I ~ , 
Be it known that I, Brenna YARLEY, a 

citizen of the Umted $ta-tes of America, re 
siding at, Englewood, in the county of Ber; 

5 gen and State of New Jersey, have invented 
' new “and useful Impnovemems in Electrical 
Systems,,of which the ,fdlowing is a full, 
clear, and exact ‘description, reterence being 
had to the accompanying drawings, which 
form part of thisv speci?cation. 

' This invention is a new and improved sys 
:tel'n and ‘apparatus whereby ‘the propelling 

‘ combustion engine ,of an vangtovrehisle, such :as 
an automobile, "etc, may be started and 
driven. It relates particularly to the pro 
duction Of Sparks ioreexi?ading the'ceinbus 
tible mixture in the cylinders of {the engine, 
and also has relation to a system wherein 
the particular spark producing means here 

ciated with engine starting mechanism. As 
such a device, I-provide, generally stated, ‘a 
system wherein a magneto generator is em 
ployed in association with a current-source, 
preferably a battery, in such manner that 1 
‘may obtain, without the use of the usual 
heavy vibrator ,coil .or other complicated ap 
paratus, e?icacious sparks ‘for initial driv 
ing .‘or startingof the engine and at other 

30 times. This ‘system ‘may, as hereinafter ‘de 
scribed, embodiment in , apparatus 
wherein the current source may be brought 
into and out ‘of association with the magneto 
generator, upon adjustment of the ignition 
contact mechanism or upon engagement and 
.(lisengagement of starting means with the 
engine. - 

»The (present application is a (‘division of 
my application Serial No. 753,703, ‘ ?led 
March ‘12th, 1,913. , - ~ ' 

‘While Iyhave shown my invention as em 
bodied ‘preferable apparatus and circuit 
arrangements, it will he promised that 
changes may hemade theliein without def 
panting from‘ my invention. 
Figure 1 is a diagrammatic view showing 

a system including magneto appa 
ratus, involving my invention; ,2 :is a 
Side elevational view an engine ‘starter 

inafter disclosed is advantageously 

and generator unit a magneto generator, 
embodying my invention; Fig. 3‘ is an en 
larged longitudinal vertical sectional view 
of starting motor and generator; Fig. 4 
is eneleyational view taken .on the line 1l—<l 
of Fig. 3, hut showing the commutators of 
the motorjandlgenerator in elevation‘; ‘Fig. 
'5 IS. an ,elevational view,’ v,tly diagram 
matic,corresponding with 2, but show 
ing invention as employing a magneto 
generator having a separate high tension 
transformer associated with a primary wind 
ms 011 {magnate armature; and Fig- '6 is 
a similar view, but ‘showing the magneto ‘as 
having‘ its ‘primary r-w-inding stationary, ,or 
separate from the movable armature. . 

. lieiierringito Fig.1, I show, largely in dia 
gram, a magneto generator, 'preierably of 
the “high tension” self-contained type, or 
that ‘form in which the magneto armature 
is provided with a primary winding andan 
inductively associated secondary winding in 
the circuit of which is included, the usual 
high tension Edistrmuter ,of the magneto and 
the spark plugs of ‘the engine cylinders, as 
is well- understood in the art. In this view 
the mageto is indicated by the numeral 2, 
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and the armature 3 (thereof is shown as dia- ' 
grammatically .tlianwosed and partly in sec 
tion for the purpose of clarity ‘in illustrat 
ing the winding, thereon and the circuit con 
vnections to be hereinafter more fully de 
scribed. 
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The magneto interrupter or timer mecha- , 
nism may ‘be of "the usual construction, com 
prising a ?xed contact 4 which connects 
with the live end of the primary winding 
.5 10f the armature, ‘and a movable contact or 
interrupter lever ~6 pivotally carried by the 
armature (or otherwise associated therewith 
as to be commensurately rocked on its pivot 
by vthe symmetrical ‘projections or cams 7 
carried by the ‘casing 8 ‘which is vconcentri 
cally mounted and rotatively shiitable with 
respect to the armature .to obtain spark ad 
vanceand retard, asris well understood. The 
contact lever ‘6 is grounded,}as by lead 19, and 
ground 10,?iI1 OOmmOn with the opposite end 

erimery winding .5, as through lead 
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11; said grounding leads being merely sym 
bolical of the usual ground circuit connec 
tions preferably established through the 
frame of the magneto generator or associated 
equipment. ‘ 

To obtain spark advance and retard the 
magneto timer or interrupter casing 8 usu~ 
ally has a- shift lever or rock arm 12, and in 
the present invention I show this arm as be 
ing operatively connected to a bell crank ar 

connecting link 1~l intercalated in which is 
a yieldable coupling or tension member 15 
which permits of further movement of the 
bell crank after the casing 8 (and cams 7) 
has been shifted to spark delay or retard 
position, for the purpose to be hereinafter 
described. This yieldable coupling 15 com 
prises a sleeve member 16 which receives a 
rod‘ 17 of the link 111, and a collar 18 ?xedly 
carried by the rod 17 , between which collar 
and a ?ange or shoulder 19 on the sleeve 16 
is interposed a coil spring 20; the sleeve 16 
having an elongated slot 21 to permit of 
travel of the pin 22'by means of which the. 
collar is fastened to the rod 17. Positively 
associated with the shifting member or 
crank 13, as being carried by the sleeve 16, 
is a contact plate 23, and mounted above 
the said contact plate’ 23 so as to be engaged 
by the plate is a contact ?nger 24 which con 
nects, as by lead 25, with a'battery 26 which 
is grounded as at 27. A switch arm 28 of a 
double arm switch 28’ is shown as control 
ling the connection of ?nger 24 with the bat 
tery. The plate 23 connects with vibrator 
coil mechanism or a trembler coil 29, the 
other terminal of‘ which connects with the 
live end of the primary winding of the mag 
neto armature, as by lead 80, and contact 4. 
The usual distributer segments of the mag 
neto distributer are indicated'at 31 and the 
distributer arm 32; said segments connect 
ing with spark plugs 33 of the engine cylin 
der as by leads 34, and the distributer arm 
32 with the secondary winding 5“ of ‘the 
magneto armature through lead 35, brush 
36 and collector ring 37 , in the usual man 
ner, while connected across the primary 
winding ‘of the armature is the regular con 
denser 38, and connecting with the ?xed con 
tact 4 or the live end of the primary wind 
ing is a lead 25’ through which and the 
other arm 28a of the double arm switch the 
magneto may be short circuited or grounded, 
as through ground 27’ and thereby rendered 
inoperative in the usual manner. 
In starting the engine of an‘ autovehicle it 

is desirable that the ignition controller or 
magneto contacts be adjusted, as by rotative 
shifting of the casing 8, to spark delay posi~ 
tion so as to overcome advanced or previous 
energizing of the ignition circuit and tend 
ency to premature explosion of the combus 
tible charge in the cylinders of the engine 
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and resultant back ?ring. By shifting the 
rod or connecting link 14 upwardly through 
the action of the bell crank 13 the magneto 
casing 8 will bekshifted so as to bring the 
cams 7 to spark delay position; such move 
ment preferably being limited by a suitable 
?nger or upper stop 39 against which the 
arm 12 may abut when said casing occupies 
full retard position. Shifting of the casing 

_ 8 to spark delay position, as above described, 
rangement 18 through the lntermediary of a . brings the contact plate 23 to a position be 

neath the ?nger 24, as indicated in dotted 
lines, and upon further upward shifting of 
the sleeve 16, through compression of the 
spring 20 of the yielda-ble coupling 15, the 
plate 23 may be brought into contact with 
the ?nger 2/1. As a- result, upon separation 
of the magneto timer or interrupter con 
tacts 4 and 6 through rotation of the mag 
neto armature and action of the cam 7 on 
said contact lever 6, a primary battery cir 
cuit will be established from battery 26, lead 
25, contact finger at and plate 23, vibrator 
coil or trembler 29 through lead 30 to the 
primary winding 5 of the armature and 
usual ground (ground 10) back to battery. 
Pulsative flow of the current, set up by the 
activity of the vibrator coil or trembler 29 
causes a disturbance of the induced ?ux of 
the magneto armature so that a high poten 
tial current is produced in the secondary 
winding 5“ of the“ armature as the distribu 
ter closes a circuit through a spark plug 33, 
in a well known manner. 
By providing a positive station or ?xed ' 

- stop to limit the spark retarding movement, 
as stop 39, it will be apparent that the casing 
8 at any time may be brought to full re 
tard position without connecting the battery 
with the winding of the armature, for in 
order to complete such circuit through con 
tacts 24 and 23, a further movement of the 
sleeve 16, through compression of the spring 
15, is necessary to'bring the plate 23 into en 
gagement with contact ?nger 24. There 
fore, when the magneto is being driven at a 
speed productive of e?icient ignition sparks 
and it is desired to retard the time of igni 

the cams 7 to spark delay position may ob 
tain without liability of bringing the bat 
tery into circuit with the magneto winding 
with resultant bucking or counter-action of 
the battery current on the magneto gener 
ated ‘current. 
In Fig. 2 I show a starting and lighting 

system involving my above described prin 
ciple of establishing a battery ignition cir~ 
cuit through the magneto. In this view the 
‘numeral 40 indicates a generator and motor 
unit operatively associated with a shaft 41 
which may be ‘geared to the engine in any 
suitable manner, and by which the magneto 
may be driven, as through spiral or worm 
gear 4.12 carried by the shaft ‘11 and gear 42’ 
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mounted on the 'magneto armature. The 
generator and motor may be of any suitable 
design but, preferably, as indicated in 
3 and 4, the ator is a wound ina 

/ 5 chine such as described in my Patent No. 
' ' 1,681,413, December 16th, 1913, while 

the starting motor is preferably of the series 
wound type. I ~ 

in Figs. Band 41th:: armature 43 of the 
element is shown as being carried 

by the Quit 41, around which armature are 
disposed {pole pieces‘44, 45 and 46 forming 

‘ them the magnetic ?cldcha'mber for 
varmetlme. To obtain compactness of 

space the upper pole. 44i-s elongated and 
carries a shunt winding 47 anda series wind— 
,ing 48, while the lower pole 46 is of a 
shallow nature, which permits close spacing 
of the armature '43 and a motor armature 49 
‘carried by a shaft 50; the ?eld poles of the 
motor being indicated by the numerals 51 
and 52 which latter poles are the longer-ones 
of the set, carrying the ?eld winding .53, 
and are disposed laterally so as to operate 
toward vertical compactness of the general 
framework 5.4 which is preferably common 
to both the generator and motor elements, 
although, if desired, the generator and 
motor may each have their own- separate 
frame instead of the / single frame shown 
and in which the pole pieces 46'and upper 
pole 51 are commonly carried by a cross 
piece or er .55 thereof. 
The shaft :50 cfthe motor element ?xedly 

carries a pinion 56 meshing with which is a 
gear 57 normally loosely carried byv the 
shaft ‘41. As shown in Fig. 3, the gear 57 
is preferably provided with a stepped bore 
80 as to ?t the Shait 41 and a reduced por 
tion 42‘ of the shait which directly carries 
the armature 4,3, to prevent longitudinal 
shifting ofthe gear. Keyed to the shaft 41 
is a clutch collar .58 longitudinally shiftable 
into and out of clutch engagement with the 
gear 57 by means of a shifting yoke 59 
slidably mounted, as shown in Figs. 2, 5 and 
16, in suitable hearings 60 and 61 at the side 
of the frame 54. A coil spring 162 (see Fig. 
.2) interposed between the yoke 59 .and a 
casing 63 inclosing .thegears 56 and 57, nor 
mally holds the 58 in non-operative 
position ornomclutch engaging position. 
As shown in time moms diagrammatic view, 

‘2, a shiftahle rod 14’ also preferably 
‘mounted in the bearing pieces 60 vand .61, 
passes through a bore in the shifting yoke 

- 59 and connects by ,means of a yieldable 
coupling 15' and 17’ ‘with the shifting 
arm-12 of the timcrlcasing :8. ‘The yie‘ldable 

:55 

9 >50 coupling .15? may correspondinconstruction 
with the coupling 15 above described, com 
prising a tubular member or sleeve 16’ 
slotted to slida'bly receive the fastening :pin 
or cotter which enemies a (collar piece 18' to 

.66 . M112 This celianas-inthe 

8 

case of collar 18 described in connection with 
Fig. 1, ‘loosely surnounds the sleeve 16’ and 
between ‘said collar and a shoulder 19’ on 
the sleeve is interposed a spring 20’. 
The shifting rod or. member 14’ carries a 

switch plate or button 64 arranged to be 
shifted into and out of engagement with 
switch contact blades 65,66 and 67 , as here 
inafter described. The contact switch mem 
ber 64 connects with the ‘battery- 26, and the 
contact 65 leads to one terminal of the gen 
erator series ?eld winding which in turn, 
connects as described in my application 
Serial No. ———'—> with a flight or work cir 
cuit 68' grounded at 69, and in which are 80 
shown lamps 70 which may be controlled 
either collectively by ‘a suitable switch 71 
or individually ‘by switches 72. The con 
tact blade ‘67 connects with one terminal of 
the exciting winding of the motor element 
while the opposite end of the said motor 
winding grounded, as at 7 3. The live end 
of theprimary winding of the magneto con 
nects through iced 30 and switch 74 with 
vibrator or trcmbler coil mechanism 29 and 
contact 66. ‘In this view the small vibrator 
coil or trembler apparatus is shown as being 
disposed or housed within the frame of the 
generator or motor elements. The switch 
mechanism 74 may be shifted so as to short 
circuit the magneto, as through contact but 
ton 75 and ground 76, in a well known 
manner. . ' 

It will be apparent, ‘by referring to Fig. 
‘2, that the magneto casing 8 may be shift- 1‘00 
ably adjusted to obtain spark advance or 
retard in the usual manner, during driving 
of the engine. If it is desired to start the 
engine after it “has become idle, the operat 
ing rod 14’ is shifted so as to bring the 105 
shifting arm 12 of the magneto casing 8 
to position of full spark retard against the 
stop :39, and upon continuedmovement of 
the rod, under compression of the coupling 
15’, the switch member or contact 64 may 110 
be brought into engagement with contact 
:piece 66. As the magneto is necessarily 
geared in synchronism with the engine, 
should the engine be under a compressible 
charge susceptible of explosion, upon 115 
energizing of the ignition circuit, and with. 
outinitial cranking, the contacts 4 and 6, 
(see Fig. l),wou*ld be separated, so that en 
gagement of switch member 64 with contact 
piece 66 will establish a circuit from bat- ‘120 
‘tery 126 through vibrator 29, lead 30,.mag 
ncto winding ,5, and ground 10 of the mag 
neto, back to .the battery in the manner 
‘already described in connection with Fig. 1, 
for explosion ‘of the combustible charge in ‘125 
the ‘cylinders of the engine. If the condi 
tion of-the engine such that it must be 
turned @over or initially driven for intake of 
live gas charges, the rod '14’ may .be ad 
‘vamed still as to bring the con— 13° 
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tact 64 into engagement with contact 67, 
upon doing which current will ?ow from the 
battery 26 through the motor winding to 
ground 73 and ground 27-back to battery 
thereby energizing the motor. Such move 
ment of the rod 14’ will also bring the 
collar 18’ carried by the rod into shiftable 
engagement with the yoke 59, bringing the 
clutch member 58 into clutch engagement 
with the gear 57 as the motor circuit is com 
pleted. Energizing of the motor sets up 
driving of the shaft 41 through the gearing 
connection above described and driving of 
the shaft also operates the magneto genera 
tor through the gears 42 and 42’ so that 
closing of a circuit through the spark plug 
or spark plugs, of the engine by the dis 
tributer occurs concomitantly with open 
ing or separation of the magneto contacts 
and resultant completion of a circuit 
through primary winding thereof and vi 
brator mechanism 29, as already described; 
the switch contact member 64 remaining in 
centactual engagement with the contact 
piece 66 during the motor circuit engage 
ment, above described, with contact member 
67. The generator contact member 65 is 
preferably so disposed that the switch con 
tact 64 passes therefrom as it moves into 
engagement with either one or both contact 
members 66 and 67, so that full battery cur 
rent is available for starting service. 
The yieldable coupling 15’, or more par 

ticularly, the collar 18’ and the switch mem 
ber ca are so positioned‘ on the operating 
rod 14.’ with respect to the shifting yoke 
and length of travel of the magneto spark 
adjusting arm 12 that ordinary spark ad 
vance or retard adjustability of the magneto 
casing 8 may obtain as already described, 
without necessarily bringing the battery 
into circuit with the magneto winding, and 
the battery ignition circuit through the vi~ 
brator mechanism may be completed with 
out bringing the battery into motor starting 
connection so that where the‘engine is under 
a charge capable of being exploded without 
cranking or turning over of the engine and 
upon energizing of the ignition circuit, the 
ignition circuit may be completed without 
the necessity of operating the motor. 
In Figs. 5 and 6 I show my system as in 

volving a magneto having a separate high 
tension transformer or “step up” coil 7 7 the 
primary 78 of which is periodically brought 
into circuit with the energizing winding 7 9 
of the magneto, upon opening and closing 
of the magneto contacts 4’ and 6’, as is well 
understood in the art. In these two views 5 
and 6 I show the magneto winding, arma 
ture and contact‘ connections transposed in 
skeleton diagram for the purpose of clarity 
in illustrating the circuits, and the generator 
and engine starting unit shown corresponds 
with Fig.2 above described with the excep 
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tion of certain changes in switch connec 
tions to be hereinafter described. In Fig. 5 
the energizing winding 7 9 is shown as being 
carried by the magneto armature, while in 
Fig. 6 the construction indicated is of the 
type having a ?xed or stationary winding 
which is impressionistically energized by 
the rotating or oscillating armature 80. In 
each of these views the shifting rod let’ 
carries a plurality of contact members 81 
and 82 the former of which connects, as by 
lead 83, with the COIltitCt‘él' of the magneto 
while contact 82 connects with the battery 
26. Normally lying in contactual engage 
ment with‘ the switch contact members 81 
and 82 ‘are contact ?ngers 84 and 65’ re 
spectively. Contact 84‘ connects with the 
live ‘end of the magneto winding, as by 
means of lead 85, and contact 65’ connects 
with the generator winding as in the case of 
contact 65 above described. 
The numeral 66’ indicates a contact con 

necting with the vibrator 29, while the 
numeral 67’ indicates a contact ?nger con 
necting with the exciting winding of the 
motor and adapted to be engaged by the 
contact pieces 86, grounded as at, 73', as 
will be hereinafter described. The opposite 
terminal of the motor ‘windingsv connects 
with the battery as by lead 87 and the vibra 
tor mechanism also has connection with the 
battery through lead‘_30, above described, 
switch arm 28 of the double armed switch 
28’, and the lead 87. The secondary coil or 
winding 78’ of the transformer is grounded 
in common with the primary coil 78, as at 
88, and leads to the high tension distributer 
of the magneto in the usual manner. At 
89 is indicated the regular condenser con 
nected across the contacts 4:’ and 6’, which 
condenser is charged and discharged through 
the primary coil upon opening and closing 
of the primary magneto circuit, as is well 
understood. As described in connection 
with Fig. 1, the magneto may be rendered 
inoperative ‘when desired in the usual way 
by grounding as through the switch arm 
28a and lead 25’. 

It will be seen that under normal oper 
ation of the magneto, with the contacts 4:’ l 
and 6’ closed the winding of the magneto 
remains short circuited and upon separa 
tion of the contacts through driving of the 
magneto, and rotation of the interrupter 
cam 7’, as‘ is well understood, current will 
flow from the ‘winding of the magneto 
through lead 85, contacts 84 and 81, lead 83 
and lead 83’ to theprimary coil 78 of the 
transformer’ back to the magneto winding 
through grounds 88 and 10, thereby induc 
ing an ignition current in the secondary coil 
or winding ‘78’. Where the engine :is idle 
but is capable of starting, without cranking, 
upon energizing of the ignition‘ circuit, it 
‘may be started. by so shifting the ‘operating 
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rod 14’ as to bring'the switch ‘contact 81 
into engagement with the contact ?nger 66’ 
upon doing which current will flow from 
the battery through lead 87, switch arm 28, 
vibrator mechanism 29,,contacts 66’ and 81, 
lead 83 and, the contacts 4:’ and 6' being 
open or separated, to lead 83’ through the 
primary coil of the transformer and grounds 
88 and 27' back to battery. Where the 
engine is capable of starting, as just de 
scribed, without cranking, the contacts 4' 

' and 6/ would beseparated so that the our: 
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rent from the battery would not ‘be short 
circuited through the magneto. Upon start: 
ing of the engine and rotationof the mag 
neto armature I and resultant periodical 
opening and closing of the contacts the bat 
tery is alternatelymnnected in circuit with 
the primary coil of the transformer and 
short circuited through the magneto con 
tact or breaker arm 6-’. Where’ it is neces 
sary to crank or turn over the engine by 
the starting motor, as above described, the 
rod 14' maybe Shifted so as to bring the 
contact member 86 into engagement with 
the contact linger 67/ for energizing of the 
motor winding; the circuit from the battery 
through the motor winding being completed 
through lead 87, contacts 67’ and 86 and 
ground 7 3’ back to battery through ground 
27. After the engine has become self-pro 
pulsive and drives the magneto. at a speed 
productive of effective ignition sparks, the 
switch member 81 may be shifted from en 
gagement with the battery connecting con 
tact 66’ into engagement with the magneto 
Winding contact 84:, thus breaking the bat 
tery ignition circuit through the vibrator 
mechanism and restoring to normal the 
magneto circuit conditions through lead 85 
and lead 83. ' 

It will be apparent that changes may be 
made in the construction and the circuit ar 
rangements shown, without departing from 
my invention. For instance, any suitable 
switch mechanism may be provided for 
establishing an ignition circuit through the 
magneto winding, and the arrangements of 
the electrical circuits in association with the 
starting apparatus and’ generator unit may 
be varied ‘and’ controlled by any suitable 
switch mechanism.' 

It will be seen that I provide a system 
wherein the magneto generator delivers a 
hot e?'ective spark upon slow driving of 
that element. As a result, it is not necessary 
to ‘employ starter apparatus designed to 
drive the engine at high speeds in order to 
bring about e?ective driving of the mag 
neto. The starting apparatus may be of 
such character as to slowly drive or turn 
over the engine, or the system will be found 
to 'be of great value where the engine is 
manually started. _ 
In the particular construction and ar 

5 

rangement shown and described it will be 
seen that the control of the system is largely 
automatic by reason of the fact that'spark 
adjustment of the contact mechanism is 
necessary to bring the magneto winding 
into and out of energizing relationship with 
the source of current. Furthermore, this re— 
quirement insures the adjustment of the con 
tact mechanism to spark retard position be 
forethe magneto can be connected with the 
source of current. 
Having thus described my invention, 

what I c aim and desire to secure by Hitters 
Patent ~ 

1. In electrical systems, a magneto gen 
erator, a primary winding associated there 
with, a source of electrical energy, an igni 
tion circuit, circuit controlling mechanism 
‘for the primary winding and capable of 
spark adjustment, and means for connecting 
the primary winding into circuit with the 
Source of electrical energy, for energizing 
the ignition circuit; said means including 
current vibrator mechanism, dependent for 
operation upon adjustment of the controller. 
‘2. In electrical systems, a magneto gen 

erator, spark producing winding associated 
therewith, controller mechanism, means for 
adjustably shifting the controller mecha 
nism for obtaining spark advance and re 
tard, a source of electrical energy, and 
means whereby the winding may be ener 
gized from the source of energy only after 
the controller mechanism has been adjusted 
to spark retard position. ‘ 

3. In electrical systems, a magneto gen 
verator, Spark producing winding, an igni 
tion circuit associated therewith, controller 
mechanism capable of spark adjustment, 
means for adjustably shifting the controller 
mechanism for spark advance and retard, a 
battery, and means whereby said winding 
may be energized by the battery only after 
the contact mechanism has been adjusted to 
spark retard position. ' 

4. In electrical systems, a magneto gen 
erator having winding, an ignition circuit 
associated therewith, an'ignition controller, 
a source of - electrical energy, means for 
shifting the controller to spark retarding 
position, and means associated with the 
shifting means, whereby the winding may 
be brought into energizing relationship with 
the source of energy after said controller 
mechanism has been shifted to spark retard 
ing position. . ‘ v 

5. In electrical systems, a magneto gen! 
erator, spark producing winding, associated 
therewith, an ignition circuit, contact mech 
anism capable of spark adjustment, a source 
of electrical energy, means for shifting the 
contact mechanism to spark retarding posi— 
tion, and means associated with the shifting 
means, whereby the winding may be brought 
into energizing relationship with the source 
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of energy after said contact mechanism has 
been shifted to spark retarding position; 
said shifting mechanism being capable of 
adjusting the contact mechanism to full re 
tard position without establishing said en 
ergizing relationship 'of the winding and 
source of energy aforesaid. 

6. In electrical systems, engine starting 
apparatus, a source of electrical energy, 
spark producing means including a magneto 
generator having primary winding associ 
ated therewith, means for bringing the pri 
mary winding into circuit with the source 
of energy, and means for connecting the 
starting apparatus with the source of energy 
and so associated with the last named means 
that said energizing of the starting appa 
ratus occurs subsequent to energizing of the 
primary winding from the source of energy. 

7. In electrical systems, engine starting 
apparatus, a generator, a battery, a work 
circuit, switch means for bringing the work 
circuit into association with the generator 
and battery, spark producing means includ 
ing a magneto generator having winding, 
and an ignition controller capable of spark 
adjustment, means for bringing the magneto 
Winding into circuit with the battery, and 
means including the switch means aforesaid, 
for disconnecting the generator and work 
circuit from the battery and for connecting 
the starting apparatus with the battery and 
dependent for operation upon spark adjust 
ment of the controller. 

8. In electrical systems, engine starting 
apparatus, a generator, a battery, a work 
circuit associated with the generator and 
battery, switch apparatus for bringing the 
generator, motor and work circuit into and 
out of circuit with the battery, a magneto 
generator, a primary winding associated 
therewith, an ignition circuit associated with 
the winding, contact interrupter mechanism 
actuated by the magneto, means for adjust 
ing the contact mechanism to spark retard 
position, and means including the switch 
apparatus, associated with the adjusting 
means, whereby the magneto may be brought 
into circuit connection with the battery to 
cause the primary winding to be periodi 
cally energized from the battery upon opera 
tion of the contact mechanism; said last 
named means being dependent for operation 
upon shifting of the contact mechanism in 
spark retarding position. 

9. In electrical systems, engine starting 
‘ apparatus, a generator, a battery, mecha 
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nism for connecting the starting apparatus 
with the engine, a work circuit associated 
with the generator, switch apparatus ‘asso 
ciated with the connecting mechanism, for 
bringing the work circuit and generator into 
circuit with the battery, spark producing 
means including a magneto generator hav 
ing a primary winding associated therewith, 
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means for connecting the starting apparatus 
with the battery and including the switch 
apparatus, and means associated with said 
connecting means, for bringing the winding 
of the magneto into circuit with the battery. 

10. In electrical systems, engine starting 
apparatus, a generator, a battery, mecha 
nism for connecting the starting apparatus 
with the engine, a work circuit associated 
with the generator, switch apparatus for 
bringing the work circuit into circuit with 
the battery and also the generator into cir 
cuit with the battery, spark producing 
means including a magneto generator and a 
primary winding associated therewith, 
means for connecting the starting apparatus 
with the battery, and including the switch 
apparatus aforesaid, and means operated by 
said connecting means, for bringing the 
magneto winding into circuit with the bat 
tery; said switch apparatus being adapted 
to disconnect the generator and work circuit 
from the battery during energizing connec 
tion of the battery with the primary wind 
ing. 

11. In electrical systems, engine starting 
apparatus, a generator, a battery, mecha 
nism for connecting the starting apparatus 
with the engine, a. work circuit associated 
with the generator, switch mechanism asso— 
ciated with the connecting apparatus, for 
bringing the work circuit and generator into 
circuit with the battery, spark producing 
means includin a magneto generator and a 
primary win ing associated therewith, 
means including said switch mechanism for 
making a circuit connection between the 
battery and starting apparatus, means for 
bringing the primary winding into circuit 
with the battery before completion of the 
starting circuit, for establishing an igni~ 
tion circuit, and switch mechanism for con 
trolling said ignition circuit. , 

12. In electrical systems, engine starting 
apparatus, a generator, a batter , mechanism 
for connecting the starting apparatus with 
the engine, a work circuit associated with the 
generator, switch apparatus for bringing the 
work circuit and generator into circuit with 
the battery, spark producing means includ 
ing a magneto generator having a primary 
winding associated therewith and contact 
mechanism capable of spark adjustment, 
means for adjusting the contact mechanism, 
means including the switch apparatus, for 
making a circuit connection between the 
battery and starting apparatus, and depend 
ent for operation upon shifting of the con~ 
tact mechanism to spark delay position, and 
means for bringing the primary winding 
into circuit with the battery; said switch ap 
paratus being adapted to disconnect the 
generator and work circuit from the battery 
during energzing connection of the battery 
and starting apparatus, said connection of 
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the primary winding with the battery being In testimony whereof I have hereunto set 
dependent upon occupation of the contact my hand. 
mechanism of spark'delay position and sub- RICHARD VARLEY. 
sequent to completion of the circuit connec- Witnesses: 

5 tion between the starting apparatus and bat- N. P. HAMILTON, 
tery. ‘ E. I. CROSWELL. 

Copies of this patent may be obtslned for ?ve cents each, by addressing the "Commissioner of latent: 
‘ s ‘ 7 Washington, D. G.” 


