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This invention relates to an electrical distribu-
tion system for vehicles, and more particularly to
the control of the starting motor and generator
in such a system.

An object of this invention is to provide a sim-
ple system for actuating the starting motor of a
vehlcle engine,

Another object of this invention is to eliminate
a long special conductar for the starting switch
of a starting moter for a vehicle engine.

Still ancther object of this invention is to pro-
vide g systern wherein the connections for start-
ing the starting motor of a vehicle englne are au-
tomatically broken when the voliage of the gen-
erator equals that of the battery.

A further object of this invention is to provide
combined interlocked reverse current relay and
motor starting switch for a vehicle distribution
system,

A still further obiect of this invention is in pro-
viding an arrangement whereby the motor for
starting g vehicle engine may be started in the
simplest possible manner from the instrument
panel and also by a switch in the vicinity of the
engine ltself.

With these and incidental objects in view, the
invention consists in certain novel features of
construction and combination of parts which are
set forth in the appended claims and a preferred

form of embodiment whereof is hereinafter de- :

scribed with reference to the drawing which ac-
companies and forms part of the specification,
wherein:

‘The single fleure shows a circuit diagram of
the vehicle distribution system in accordance
with this inventlon, and its relationship to an
improved combined voltage regulator, reverse
current relay and motor starting switch, drawn
to an enlarged scale.

The vehicle is provided with the usual genera-
tor I, generally mounted upon the engine in some
suitable manner, and the main power source con-
sisting of the storage battery 2. 'The generator |
may be provided with a voltage regulator 3 and
interconnected with the battery 2 throuegh a re-
verse current relay 4, both of these devices being
arranged to be influenced by the magnetization
of a common core provided with suitable control
winding. The armature 5 of the reverse current
relay is interconnected with a holding armature
1 by means of a shaft 8, the holding armature 7T
being influenced by a current coil 8 so that when
the contacts 9, 10 of the reverse current relay are
closed, they cannot be opened by vibration.

For indlcating the charge of the generator I,
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there may be provided a device Il in the form of
a lamp interconnected between the positive poles
of the generator | and of the battery 2. Extin-
guishment of the lamp |1 will show that charg-
ing of the generator has begun, since at that time
there will be no difference in voltage between the
generator and the battery.

To control the engine-starting motor (2, there
is provided a starting switch (3 cohnected In
shunt to the indicating device |1 and which,
therefore, may be mounted upon the instrument
panel (not shown) in juxtaposition to the con-
trol device without any special lead. Closure of
the switch 13 connects the coil (4 of a starting
switch between ihe pcsitive poles of the genera-
tor | and the battery 2. Accordingly, when the
engine ls started and the generator (| is produclng
no appreciable voltage, the voltage difference he-
tween the hattery and generator will energize the
coil 14 and attract the armature 15 mounted on
a spring member §6 to closc contacts 1T and 18.
Upon closure of the contacts (7 and I8 an ener-
glzing circult for the starting motor control may
then be traced from the positive side of the bat-
tery 2, the current coil 32 of the combincd volt-
age regulator and reverse current relay, the
spring arm (6, contact 1T, contact 18, spring arm
19 and then to the terminal 29 of the starting
motor (2,

Since upon closure of the switch (3, the coll 14
of the motor starting switch is interconnected be-
tween the positive poles of the generator | and
the battery 2, this coil 14 will remain energized
to keep contacts 1T and 18 closed, while there Is
a8 potential difference between the generator |
and the battery 2. However, as soon as the eh-
gine starts and the generator | is developing full
voliage, there will be no potential difference be-
tween the generator and the battery and the coll
14 will become de-energized, despite the fact that
the switch 13 may still be closed. Such being the
case the armature 15 will be released, thereby
opening contacts 17 and (8 and breaking the
starting circuit for the starting motor. Thus
the energization of the starting motor 12 is auto-
matically removed when the motor is no longer
needed.

When the generator | has attained the proper
voltage, the reverse current relay 4 will also op-
erate to close its contacts 8, 10 and through the
holding armsature 1 and the current coil 8, the
relay will be held In this positlon so long as
current flows from the geherator to the battery.
‘The shaft 6 upon which the holding armature 1
Is mounted, is preferably extended to press
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agalnst the spring arm 19 of the motor starting
switch and in such a manner that movement
in the contact-closing direction of the armature
§ will, through the shaft €, move the contact [6
of the starting switch away from the contact I71.
Since the shaft 6 passes through an opening in
the spring 16, the contact IT wlil remain un-
affected. Preferably suitable Insulating means
will be provided in the shaft § to prevent any
current flow between the armature & and the
spring arm 19, In this manner it is impossible
to close contacts 1T and |8 while the engine is
running. Additionally, the force of the spring
arm 19 against the armature 5 also affects the
operation of the reverse current relay so that this
relay will open upon lower voltages of the gen-
erator |. This eflect is enhanced by the pro-
vision of a supplemental spring arm 21 which
serves as an abutment for the spring arm 18

after it has been moved by the armature b. -

Through the two spring arms 19 and 21, a pro-
gressive springing effect is produced upon the ar-
mature 5 and may be so designed that the return
force upon the armature § will be sufficiently
great for opening of the contacts 9, {0 when the
generator is producing the low voltage occurring
during idling of the driving engine. The for-
ward position of the spring 21 can be adjusted
by the deformable abutment 22 so that the re-
sultant springing effect can be varied as desired.
Movement of the spring arm 18 can also be varied
by the use of a deformable limliting abutment 23.

For the purposes of testing and examining the

engine, it is often desirable that means be pro- :

vided for starting the engine at some point in
the vicinity of the engine itself. Since the volt-
age regulator, reverse current relay and starting
switch are generally mounted near the engine, I
have provided such a supplemental starting
switch in connection with these devices. For this
purpose, the voltage regulator and control
switches may be mounted within a casing mem-
ber, Indicated at 24, into which extends a rod
26 operable by a pressure knob 26. The end of
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the rod 25 is positloned so as to be movable
against the end of the spring arm 16 carrying
the contact 171 and pressing the same against the
contact 8. In this manner, the starting switch
may be directly actuated. A suitable spring
means of any character has been shown as nor-
mally maintaining the rod 25 out of contact with
the spring arm (6. The casing 24 protects the
entire apparatus from dirt and dust while at the
seme time conflning any sparking action which
may take place at the switches.

From the invention described above, It wiil be
realized that I have provided an arrangement
which fulfills all of the objects primarily stated.
In place of circults which require two sets of
leads, one of the battery charging indicator
and another for the starting switch, it is only
necessary in the above described arrangement
to provide one pair of leads for both. Addition-
ally, since the current through these leads will
be relatively small as compared to arrangements
whereby the full starting motor current passes
through the main starting switch, the leads
themselves may be much smaller and accord-
ingly much less expensive.

Furthermore, by means of the proposed ar-
rangement, the energization of the starting mo-
tor is immediately cut out when not needed,
while also the starting motor may be energized
through a supplemental switech, when it is not
convenient to close the ordinary starting switch
on the instrument board.

The provision of a voltage regulator in the
above described construction is purely optional
and this may be eliminated if desired. Further-
more, the actuating coil of the motor starting
switch may be pilaced ypon the same core as the
coll of the reverse current switch and of the
voltage regulator provided the armature of the
magnetic switch is properly polarized. This
variation in construction will be at once apparent
to those skilled in this art,

KARL SCHMITT.
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