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- This invention relates to automotive elec-
tric systems, and is particularly concerned
with the 10‘mtlon and starting circuits.

One of the objects of the instant invention
is to prowde adequate means for i 1ncreas1ng
the primary ampere turns in the ignition cir-
cuit at the time of starting.

A further object of the invention isto aug-
ment the current 1mpress1on upon an igni-
tion cn'cmt ‘at a time when considerable en-

ergy.is bemg drawn from a common source,
as in the instance of driving the startmg mo-
tor.

A further object.of the invention is to pro-
vide a system and means of the type indi-

cated that will be substantlally automatic i in
its operation.

A further object of the invention is to im-

- prove ianition and starting circuits in gen-
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eral.

Further objects and advantages of the pres-
ent invention will be apparent from the fol-
lowing descrlptlon, reference being had to
the accompanying drawing wherem a pre-
ferred embodiment of one form of the present
invention is clearly shown.

In the drawing:

The accompanying d1agram illustrates a
circuit of the electrical connectlons in this
improved system.

Referring particularly to the drawmg, 20
indicates a source of current as a battery B
having a ground connection at 21 by lead 22,

cand a feed line 23 from which various clr—
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cuits are made through the agency of proper
connections.  One of these circuitsis a charg-
Ing circuit including a generator or charmno
Unit 24 grounded at 95 and connected with the
common conductor 23 by means of a lead 26,

O there being a cut-out relay 27 interposed be-
tween the oenerator and battery all as is well’

known to those skilled in the art.

A second circuit emanating from the bat-
tery source 20 is the ignition circuit and. in-
cludes a conductor 80 to which is joined a
lead 31 in communication with one end of a
fixed resistance 32 that has electrical commu-
nication with the primary winding 33 of an
ignition coil by means of proper conductors
34 and 35. - After traversing the primary

'Wlndlng the energy of the battery source

passes along a lead 36 to an ignition switch
7, which if closed communicates with a ter-
nnnal 38 of a timer mechanism 39 by means
of a lead 40." The timer 89 is of conven-
tional form including a fixed contact point
40 grounded: as at 41, and a movable contact
point 42 carried by an arm 43 that is urged
to follow the contour of a cam 44 by reason
of a spring 4b in electrical communication
with the terminal ‘38 heretofore mentioned.
The lever 43 is.pivoted to the circuit
breaker 39 as at 46, and includes a rubbing
block 47 engaging the surface of the cam 44.
The circuit breaker cam is in substantial
rigid driving relation with a rotor 50 of a

© distributor 51 by means of'a cornmon shaft 52,

and it is understood that rotation of the carn
44, in addition to producing the periodic
movement of the circuit breaker lever 43 to
open and close circuits through the contacts
40 and 42, will drive the dlstnbutor arm 50
in timed 1e1at10n therewith, all as is usual
and well known to those experlenced in the
art. - The - distributor 51 . further includes
spaced terminals 53, 54, 55, 56 and the like,
that have electrical communlcatlon with the

spark gaps 57, there being one for each cylin-.

der of the Vehlcle ; by reason of the respectlve
leads 58, 59, 60 and 61, the opposite side of
the gaps havmg a grounded connection as at
62, usually forming the engine block.

A secondary winding 65, inductively asso-
ciated with the primary 83 has electrical com-
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munication with the lead 35 by conductor 66 g; |

joined at 67, and thence by way of conductor
68 forms a path of electrical communication
with the rotor 50, Where it may- be connected
as at 69.

It is obvious that voltage 1Inpressmn from
the source 20 through the resistance 32 upon
the primary winding 33 will induce a cur-
rent of high potential upon the secondary 65,
dependent upon the relation of the Wmdmos
33-and 65, and that rotation. of the timer shaft
52, as itis called, will produce periodic breaks
in the primary circuit which will in effect pro-
duce similar periodic impressions along the
secondary cireuit, and the break of the pri-
mary circuit belno timed with the movement
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. circuit is energized... It will be observed that.
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of the rotor 50, sparking impulses of high
potential will be delivered in proper sequence
over the distributor terminals 53 and 56 in-

“clusive, which will be manifest at the asso-

ciated gaps 57. During normal running or
operation of the vehicle the resistance of the
ignition circuit is of such magnitude as to
allow passage of sufficient current to the pri-
mary 38 for the greatest efficiency of opera-
tion of the engine. :

A third circuit connected:with the common’

source 20, is that of the starting motor and
includes a conductor 70, with a starting motor:
switch 71 and a lead 72, making connection

with the proper conductor 73 of ‘a-starting -
motor 74 grounded at 75, it being obvious

that depression of the switch 71 will bridge
the conductors 70 and 72, so as to energize
the starting motor circuit, as is usual and
well known to those skilled in the art.. Prac-
tice demonstrates that. when the switch is
actuated or the starting motor circuit is ener-
gized, the draft of energy from the single
source is usually so great as to leave insuffi-
cient. . current. for.the ignition .circuit. for
proper operation, and if the voltage pressure
of the. source should be low to start with; it
is probable that the voltage impression upon
the primary-33.would be too low. to produce
effective sparking impulses at the ‘gap-57, or
that would result in ready and proper firing
of the. cylinder charge... '

. To evercome this difficulty a by-pass, asym-

‘metric cell or rectifier 80, is therefore hooked
in parallel:about the resistance 32, by means

of a:lead 81 connected to the lead 72.and a
second conductor 82 joining with the conduc-
tor 35.  This, in effect, introduces:a one-way.

valve into the ignition circuit, so.asto auto-
matically cutout the resistance in thenormal

ignition: circuit: whenever the: starting motor

closing, of a.circuit through-the conductor 70
and- 72 by the switch 71, also closes a circuit

through the electric valve or asymmetric cell

80, thus,. forming a: path of lesser. resistance

through the primary circuit of the ignition.

system,: since current from the source 20 will

traverse the cell 80-more readily than it will

the relatively high resistance 32.-.

From the above disclosure it will be seen-
that means have been. devised for automati-

- cally reducing:the resistance of the ignition
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circuit, whenever, and at every time, the auto-.
‘motive engine is started.. This occurs by rea-
son of the fact that the valve 80 isin.parallel.
with the resistance 32.and is switched into the:

ignition circuit coincident of the closing of

the starting -motor. circuit. - The valve -80.is.
preferably of the dry type, such as that dis-
closed ‘in: the patent to Lucien Levy No.:

1,671,247, in which use is made of a-copper ox-
ide:layer intermediate a -copper plate -and a
lead plate. e

- Although this type of valve or Tectifier 1s

1,878,117

preferable from the applicant’s standpoint,
the invention is not limited to that particular

type as any other suitable rectifier may be .

used. But at all events the characteristics of
the rectifier are that it shall ‘have a very low
resistance to currents passing in one direc-
tion, as for instance, currents passing from
the source through the switch 71, the valve 80,
and thence to the conductor 35, while it shall
have a very high resistance;:or- 'pass no.cur-
rents in-the reverse direetion: It is readily

“seen that when a valve of that type is hooked

into the ignition circuit parallel to the resist--
ance 82 as applicant hag done, that automatic
control ‘for-altering-the condition of the
primary -ampere turns of the.ignition. coil
during starting is provided, and that.currents
will readily pass from.the battery through
the primary winding about the resistance 32
whenéver the switch 71 be actuated, yet.there
will be no possibility of currents being con-.
ducted across the valve in.the reverse .direc-
tion irrespective of ‘whether or not the switch
T1is closed. . , ‘ R
Means are therefore provided that preclude

any accidental draining of the current source, -

or provide a ground circuit for: the ignition.
system. That is to say, by the interposition
of the resistance coil 82 in series with the main
orignition primary circuit, there will be pro-
vided a good cenductor for the normal flow.
of current through the said. circuit,.but if;
for any reason, an abnormal or continuous
flow of current is created through this main
circuit, such as might occur if the motor
should stop with the timer contacts in engage-
ment, the resistance coil 32 will tend to heat
up and by reason.of the consequent increase:
in resistance, the abnormal flow of .current:
will be gradually tapered off until that. flow.
of current through.the: circuit is practically:
reduced to a negligible quantity.. Thus the
source will be prevented from rapidly drain-
ing out. O the other hand; regarding a pos-
sible drain circuit that might exist-between:
the source 20 and the motor. 74 through the
resistance:82 and thence by way of the con-
diictors -84 and 82 that. might be regarded as
by-passing the switch. 71, there is no-oppor-

tunity for the drain of the source. over that
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circuit through the starting motor inasmuch. .
as the asymmetric cell 80 preclidesthepassage-

of any current therethrough exeept in the di-

rection :toward the primary.33.. Further,
when the starting motor circuit is closed the:

available battery current that remains is by-
passed around. the-resistance 32 and is suf-
ficient. to energize the primary coil 83 which

120

would not obtain. if: passed through the re--
sistance 82.- The spark manifestation at one. -

or -another of the gaps.57 will therefore be:

considerably greater than would obtain if
the same available remainder of current were

to.be impressed upon the primary.33. after:

passingr,through the resistance 32.
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While the form of embodiment of the pres-
ent invention as herein disclosed, constitutes
a preferred form, it is to be understood that
other forms might be adopted, all coming
within the scope of the claims which follow.

What is claimed is as follows: ‘

1. A motor starting circuit comprising in
combination, a normal path of resistance for
engine operation, a shunted path for energiz-
ing a starting motor, and a by-pass about the
resistance in said engine operation path, said
by-pass including a unidirvectional current

carrying device, and means for coupling the

by-pass into the engine operating circuit only
when said starting motor is energized.

2. An automotive ignition circuit compris-
ing in combination, a primary path includ-
ing a source of current and inductive wind-
ings, a path of resistance normally joining
the source and inductive windings, a start-
ing motor shunt also connected with said
source and a by-pass including a unidirec-
tional electric valve arranged in parallel with
sald resistance, the closing of said starting
motor circuit coincidentally connecting the
by-pass with the source.

3. An automotive ignition and starting cir-
cuit comprising in combination, a source of
current, inductive windings, means connect-
ing said source and windings, and a starting
motor to be energized from said source, said
connecting means including parallel paths,
one of which includes a fixed resistance, and
the other a by-pass with unidirectional cur-
rent carrying means thereabout, means for
closing the circuit through the starting mo-
tor and coincidentally by-passing the source
current about said resistance.

4. An automotive ignition and starting
circuit comprising in combination, a current
source, an inductive winding, and a path of
normal resistance therebetween, a unidirec-
tional electric valve in parallel with said re-
sistance, and means for including theé valve
in the ignition circuit upon energization of
the starting motor. B '

5. In an electrical system of the class de-

scribed, a normal path including a resistance,

a shunt including a work device and means
for connecting the same with a common
source of current, and a unidirectional elec-
tric valve for by-passing the resistance upon
energization of the work device.

6. In an electrical system of the class de-.

scribed, the combination comprising, an ig-
nition circuit, a starting motor circuit, a cur-
rent source supplying both circuits, said ig-
nition circuit including a resistance and a
primary winding, an asymmetric cell in par-
allel with said resistance, and means for short

circuiting the resistance through said cell in -

order to impress upon the primary a higher
voltage than is normally obtainable through
said resistance. ‘ : '

7. In an electrical system of the class de-

3

scribed, the combination comprising, an ig-
nition circuit including a resistance and the
primary windings of an ignition coil, a start-
ing motor circuit joining the ignition cir-

cuit between the battery and resistance, and. .

including a starting motor switch, a par-
allel branch in said ignition circuit en-
ergizable coincident with said starting mo-
tor circuit, and means connected in said
parallel branch to by-pass said resistance,
sald means being capable of passing current
from a common source to the ignition primary
but being incapable of passing current in the
reverse dirsction. L

8. In an ignition circuit, a switch, a shunt
including a rectifier, said rectifier operating
to increase the primary ampere turns in said
circuit during the closing of said switch.

9. In an ignition circuit, switching. pro-
visions, an auxiliary circuit including means
permitting the passage of current in a single
direction, said means increasing the primary
ampere turns of said circuit upon actuation
of said provisions. -

In testimony whereof I hereto affix my sig-

nature. . » :
JOHN T. FITZSIMMONS. -
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