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To all whom it may concern.: :

e it known that. T, Jaams XK, Deravo, a -
citizen of the United States, residing at
New York, in the county of New York and
New York, have invented certain
new and useful Improvements in Starting
Devices for Internal-Combustion Engines;
and I do herveby declare the fellowing to e
a full, clear, and exact description of the
invention, such as will enable others skitled
in the art to which it appeciaing to make
and use the same.

This invention relates to starting devicas
for internal combustion engines; and it com-
Prises more particularly an electrical crank-
mg and ignition system useful in connec-
tion with gasolene or other internsl com-
bustion engines in dutomobiles and other
motor vehicles,

The invention has to do chiefly with that
class of power systems in which an internal
combustion engine is employed to propel
the running gear of a motor vehicle, and in
which a dynamo electric machine is ae-
ranged for connection to the shaft of the
internal' combustion engine in such manner
as to be operable either as a motor for the
purpose of initially revolving the engine
shaft to start or crank the engine, or ag a
generator driven from the engine shaft
after starting for the purpose of storing up
electrical energy in a storage battery or the
like, such stored up energy being thereafter
available for operating the dynamo electric
machine as a motor to start the infernal
combustion engine, and for supplying cur-
rent to an ignition system and, optionally,
to a lighting system: :

A system of this general character is de-
seribed in my prior application Serial Mo
22,085, filed April 17, 1915, and the present
application, which is a division of said prior
application, relates more particularly to the
arrangement and operation of the ignition
system in conjunction with the other paris
of the system. - Briefly described, the in-
vention hereinafter claimed comprises an
arrangement in which provision is made
for permitting an increased flow of current
through the ignition circuit while the en-
gine is being started.

In order to clearly explain the principles
underlying the invention, an especially ad-
vantageous form thereof is iliustrated in
the accompanying drawing, which repre-
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sents diagrammatically the cireuit relations
of the various parts of a system embodying
the invention hereinafier claimed.
Referring to said drawing, 10 is a con-
ventional representation of an internal com-
bustion engine of any suitable type, geared
as by sprocket 11, chain. 12, and sprocket
13, to the armature shaft 14 of a dynamo
motor swhose armature is indicated at 15.
The armature shaft also carries pinion 16
meshing with a reveluble distributer gear
7. The poles of the dynamo motor, of
which one ig indicated ab 18, are provided
three separate windings 19, 20, and 21.
ng 19 consists of a fow turns of heavy
wire aud constitutes a sories winding. 20
is another series winding consisting of &
greater number of turns than winding 19,

. but wound in the same direction. The two
operated in parallel

series windings are
when the electric machine runs as a motor
Winding 19 is eut aut of cir-
cuit when the machine operates as a genor-
ator; the resistance of the series field wind-
ings being therefore increased. 21 is a
shunt winding, connected across brushes 99
and 23, its direction of winding being op-
posite to series field windings 19 and 20
when the machine is. generating. T.ead 24
connects series winding 19 to switeh con-
tact 255 while lead 26 connects series wind-
ing 20 to switch contact 97, -

At 28 1s indicated a stovage battery which
supplies electrical energy for operaling the
electric machine as a motor When starting

the engine, and which receives energy irom

the electric nmehine when the lattor 1s driven

by the engine as a generator. The battery

is connected on one side by lead 29 to brush
23 of the dynamo motor, and to ground as
at 30: while lead 31 connects the other side
of the battery to switch contact 32.

Means are provided for controlling elec-
trical connections of the storage battery
to the dynamo motor. Such means comprise
In this wmstance a switch niember 83 monnt.
ed upon but insulated from a longitudinally
shiftable rod or shatt 34, which is here
shown in its neutval position, that is, in
such position as to entirely disconnect the
battery from the dynamo motor: By push-
ing on knob 35 the switch member 338 may
be moved against the resistance of spring
36 50 as to make a bridging connection be-
tween switch contacts 27 and 82 on the one
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hand, :mu contacts 32, 25, and 407
other, this being known as starting
in this ’)OSlth:.l of the switch, 3
from the battery through leac
5 82, switch "nember 33, contact
ser'ies ﬂvld winding 20; to brush

the srmature ito brush 23, and  thence
zhror (rb lead 29 to the other side of the bat-
tery. “Current also flows from the battery

10 through contact 32, switch member 33, con-
tact 25, lead 24, series fleld winding 19, to
brush 22, and thence through the :u‘maiuw
to the other side of the bmwr", 25 hefore,
the two series fields being 'xln"'O*’o* 2 ¢on-

is nected in multiple. It will be suun that
current aisc 130\% from the bah ery through
ghunt winding 21, the effect of this current
obviously bemﬂ ‘ro reinforce the fleld wnd to
codperate ‘vnh the current in the series field

‘90 windings in producmo a strong starting
tor ue.

Jpon.: release of the knob 35, the switch is
iwavy veturned to neutral or momr twe
posmon bv spr ing 36, the spring being no

25 1010 and_ neither undst compression or Lcn—
sion, When 1 the engine T s up and
18 drivn}g; the dyna mo motor as a L genera wor,
the switch is meved qul “punning
*30%1;10“" ny puhmv 0 Uhe knob 88, menu-

36 ally or otherwise. In this latter posttion of
the switch, the batiery and dynamo motor
are Connectefi only through contacts 27 and
82. T will be seen also that series field
winding 19 has bem cub out, thus increasing

35 the resistance of the series windi 11,(‘]1
were connected. in multiple while star
fand that curr ent flowing in the hattery eir-

Ceudt from brushes 22 and 23 fravels "“hv‘m

;' series winding 20 in a direction opposite 1o

46 that in which it flows through shuat wind-
ing 21, By means of this arrangement a
:Li"fercnt al effect is pmd‘n“ea’ on the field
when - bh“ machine operates as a generator,
and development of excessive charging volt-

45 age acvoss the buttery terminals at high
speeds is prevented. '

The storage battery and dynamo motor
are also utilized to supply power to an ig-
~ nition system comprising a transformer and

5o distributing and 1merrupm‘1ﬂ mechanism,
suitably conmected thereto. 37 represents
the primary, and 38 the secondary, of a high
tension transformier connected tlnouon a
vesistance 38° and lead 39 to switch contact

85 40, operatively associated with switch mem-
ber 38 before described. - The transformer
15 rﬁso connected directly mmuah fead 897

switch contact 407,
,m(lry 37 is connected through lead 41 to co-

80 opemmng contacts 42 and 43, contact 43
heing carried by a lmovabm sonductive arm
44 pwofed at 45 and connected to ground
at 46. Cam4Tisa e ;
ymctu‘ g 5

85 -"%Hy Hey

The transformer pri-

interrupt the carrent 1n
circuit. A condenser
¢ across said contacts.

M e
.’ - - - .
1‘L-1ary l?‘ﬂl 61011

UZZ

4 ( cwn with contacts 42 and 43 in en-
sment.
he t'nmio“mer gecondary 38 is con-
through lead 49 to a stationary con-
ring {not shown) ; while the stationary
facts 51 ave connected by leads 52 to the
lJcLL'( plugs 53 of the engine which, in the
mesenﬁ example, 1s assumed to be a four
cylinder engine. The brush 54, carried by
but 171511hml fyom the revoluble distribut-
ing gear 17, is arranged to connect contacts
51 suecemx Lly to the aforesaid contact ring
as the gear revolves, thus supplying cur-
vent in plopcr se quuncu to the spark plugs
of the engine cylinders, the spark being
pr ope1 ly timed by the 111*er1'uptlntr mc(,ha-
:_usm shove described.

158 un*mg s itch member 33 fo have been

3

p whed . into “starting position,” it is ap-
pare ut thab dm switch conmects the battery
Ath the unmou gysteny- through contact
1t &9* and ves 19{‘1}\(‘6 38e. 1t is evi-

that in this position of the switch the
egistance 38 is alnmteO, eurrent passing
through contact 407 and ) ead 397 dirvectly
0 the transformer. The zul rantages of thig
ave dpp avent: Tor at the moment oi stalmrw
the voltage drop in the storage battery is
considerable; and if the b.\ttuv mppens
to be partly discharged, the stavting pull
of cur runt may not leawv e enough \olmoo to
'Iowm current through both the resistance
35 wnd the transformer primarys in sufli-
cient quamsﬁ" to pmluc sp(uks of the
"31’01 er 1'11&1151 v at the ignition plugs.
lging ov shunting the 7e513t ance in the
ar d eseribed, uhg transformer primary
sufficient current even though the
roltage be materially below its noy-
JLLU‘\'\’}S‘J stated, the effect is
Li ampere turns of the primary
amo lec ric machine is con-
ad Lo th, hattery for operation as a
to start the engine. After the en-
g;me is running ’mv'm(nly and the switch
38 has been moved into running position, it
is apparent that current must ﬁow through
resistance 38 on ity way to the wmtlon
circuit, the resistance being provided o pre-
vent excessive flow of current when cam 47
1s 1‘eV01V7 ag at low speed. The current in-
vuptions at high speed serve to keep the
wrent within the lmits of Lhe transformer
nd o ‘)l"’\*ﬁ‘nu development of too much
b, which must be guarded against on
£ the usual dust and wi Lter proof
wicticT of the éransformer coils, which
very little ventilation.
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against knob or pedal 35, which may be
conveniently located on the dash board
where the system is employed in a motor
vehicle. As here shown, the switch is auto-
matically returned by spring 36 from start-
ing position to neutral position as soon as
knob 35 is released; and a spring stop 55 is
arranged to engage a notch in the.rod 34
to vieldably hold the switch in neutral po-
sition. By pulling on knob 85 the switch
may be moved into running position, the
stop 55 now engaging another notch on the
switch rod to hold the switech in running
position. _

Wlhen the switch is moved into intermedi-
ate or neutral position, both the ignition
system and the dynamo motor are disccn-
nected from the battery, as stated, and the
engine will come to a stop if it has been
previously operating. No current can now
flow Dback into the dynamo motor circuit,
the described arrangement doing away with
the atitematic reverse current cut out com-
monly employed in starting syvstems here-
tofore proposed. '

It is to be understood that, while a spe-
cific type of dynamo motor and also special
switch means have been deseribed for pur-
poses of illustration, the invention is not
hmited thereto but is of general applica-
tion, within the scope of the appended
claim,

What I claiim is:

In an electrical system for use with in-
ternal” combustion engines, the combina-
tion, with a dynamo motor whose armature

shaft is adapted to drive or to be driven
by an internal combustion engine, and a
storage battery arranged to supply current
to said dynamo motor when the latter oper-
ates-as a motor, and to be charged from said
dynamo motor when the latter is driven as
a generator, of an ignition system for such
engine arranged to take current from said
battery, a resistance disposed between the
battery and the ignition system, a shunt
around said resistance, and control means
whereby the circuit connections between
said battery, ignition system and dynamo
motor may be varied according to whether
the engine is being started, is running nor-
mally, or is at rest, said control means com-
prising a longitudinally reciprocable con-
ductive switch member movable into “start-
ing” and “ running ” positions, correspond-
ing to the opposite extremes of its travel,
and into “off " position intermediate such
extremes, a plurality of double contact mem-
bers so arranged that, in both starting and
running positions of said switch member,
said battery .s connected to said ignition
system through said resistance and also to
said dynamo motor, and another contact
member whereby, when said switch member
Is in starting position, the battery is also
connected to said ignition system through
said shunt, said switch member, when in
its intermediate or “off” position, engaging
none of said contact members.

In testimony whereof I hereunto affix my

signature.
JAMES K. DELANO.
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