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UNITED STATES PATENT OFFICE.

RICHARD VARLEY, OF ENGLE'WOOD, NEW JERSEY, ASSIGNOR TO VARLEY DUPLEX
MAGNET COMPANY, A CORPORATION OF NEW J ERSEY.

ELECTRIC CONTROLLING DEVICE FOR AUTOMOBILES,

Applicat{on filed March 25, 1921. Serial No. 455,398,

To all whom it may concern: it attains when the generator is at rest to
-Be it known that I, RicmarD Varimy, effect the result desired by me, namely, the
being a citizen of the United States, resid- energization of a solenoid connectod in
ing at Englewood, in the county of Bergen shunt to the brushes and operative to in- &5
6 and State of New J ersey, have invented capacitate an alarm circuit, :
certain new and useful Improvements in Tp its simplest form, my invention is
Electric Controlling Devices for Automo- adapted to the usual battery charging cir-
biles, of which the following is a full, clear, cuit, including the automatic cut-out switch
and exact description. ~ of well known construction. These cut-out 60
10 The invention which forms the subject switches are of the electromagnetic type,
of this application for Letters Patent is an there being both a voltage magnet coil, the
improvement in ‘means devised primarily energization of which follows the generated
for giving either audible or visual signals voltage, and a series magnet coil which is
or both, when, as in the case of such pieces connected in series in the charging circuit. 65
15 of apparatus as automobiles, the ignition The armature controls the switch contacts
switch has been left on after the engine has which are normally held open by a spring
ceased running. Experience has shown that and are closed when the generated voltage
this condition frequently arises through sufficiently surpasses the battery voltage, at
carelessness or negligence with the some- which time the voltage coil is sufficientl
20 what serious consequence of a useless deple- energized to move the armature against the
tion. of the storage battery, and that the tension of the spring and so close the con-
lueans for directing attention to its existence tacts. . : :
are not adequate for the purpose of pre-  When my invention is adapted to these
venting its occurrence. One of the main rea- cut-out switches, in order to provide a closed
sons for this failure I overcome by the pro- circuit for the battery through the brushes
vision of means for not giving the signals of the generator commutator and through
when the engine is running under its own the voltage coil in parallel, when the cut-
power. L . out switch is open, I provide a shunt con-
In this invention I take advantage of the nection around the switch contacts, which
30 fact that there is a marked increase in the shunt may be short-circuited by the clos-
voltage drop across the main brushes of ing of the contacts. A front contact on
the generator commutator when the genera- the armature will serve to close the alarm
tor is turning over at its minimum speed circuit, and a relatively light Spring may
over the voltage drop across the brushes be employed in combination with a stiffer
85 when the generator armature is. stationary, spring to influence the armature to its open
2 phenomenon well known to those skilled n  position. The feeble energization of the
the art. Internal combustion engines seldom voltage coil by the battery current when the
or never rotate under their own power at armature is running at low speed before
a speed below 100 R. P. M. and as enera- charging voltage is attained will be suffi-
40 tors in this system are generally driven at cient to overcome the tension of the light
1% crank speed, the minimum speed at spring and to attract the armature ini-
which the generator armature can be driven tially sufficiently to open the alarm circuit ,
by the engine is 150 R. P. M. At this while the stiffer spring will restrain further
speed there is very marked increase in the movement of the armature to close the 95
voltage drop across the main brushes over switch contacts until full charging voltage
that when the generator is at rest, and even is attained. . »
at slower generator speeds, when, for ex- . It will be understood that my invention
ample, the engine is being turned over with is not limited to association with an auto-
the automatic starter or is being cranked matic cut-out switch, but may be mcorpo- 100
by hand, there is a sufficient increase in the rated in any magnet winding which, when
voltage drop across the brushes over that the ignition switch is closed, is connected
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in circuit with the battery in parallel with
the brushes .of the generator commutator,
the energization of the magnet winding
serving to control the operativeness of an
alarm device. E E
The difference in the voltage drop across
the main armature brushes of a battery
curreat flowing through the shunt above
referred to during a stationary condition

of the generator and when the generator is.

running at 150 R. P. M. is accounted for
by the fact that the resistance between the
carbon brushes and the moving commutator
while current is passing, is greater than that
between the brushes and a stationary com-
mutator when current is passing, as it is
now recognized' that under running condi-
tions the current gives rise to minute arcs

under -the brushes, which accounts in part:

. for the drop, the remainder being due to

“the counter electro-motive force of the run-

aing armature in the field excited by the
battery current passing through the said
shunt and to the inductance in thé generator

. » armature coils when the current is revers-
ing in them as they pass under the brushes..

The shunt which I employ may be a’simple
one of proper resistance. I prefer, however,
when my invention is adapted to the usual
electrical cut-out switch, to use a special
means for this purpose so as not to disturb
the normal action of the regular windings,
Wh'ilgh I shall more fully hereinafter de-
scribe. . - ‘ -

Prior to the closing of the main contacts

! the shunt which includes a coil on the core

of the switch magnet, is in series with the

heavy series winding of said switch, but

the ‘currents flowing around the core

. through the two colls are in opposition

and as the number of turns in each coil is

- the same, the only flux ju the switch core

is that caused by the voltage winding.

T furthermore provide a switch, the cen-
ter of which is connected to the battery,
one end contacting with a button connected
to the electrical switch, and the other with
a button connected to the ignition system
and to any part of a work circuit that it
may be desirable to open while the engine
is at rest. -

" The operation of this system and the
manner in which the alarms are given may
be more readily understood from the de-

; tailed description of the drawings which

follows. e v

In the drawings hereto annexed:

Fig. 1 is a diagrammatic illustration of
the parts of an automobile with which the
invention is directly concerned, where the
generator is assumed to have a fixed shunt
winding and exhibiting the conditions
which exist when the generator is at rest.

Fig. 2 is a similar diagram exhibiting the
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conditions which exist when the generator

is running at some speed approximating,

but less than, that when the battery is con-
nected to the generator through the switch
contacts. ; T

Fig. 3 is a third diagram exhibiting the
conditions which exist when the generator
is charging the battery. "

Figs. 4, 5 and 6 are similar diagrams of
the apparatus somewhat differently ar-
ranged and  containing a vibrator in the
field circuit of the generator for maintain-

ing constant voltage after a certain speed

has been attained. :

Figs. 7 and 8 are diagrams illustrating in
addition to the parts shown in Figs. 1 to
3, and 4 to 6, respectively, more of the work
circuits and the visual signal mechanism
not shown in those figures.

In further explanation of the dréﬁvings it

‘may be said, for example, of Figs.'1, 2 and
~ 8, that they

show by means of the arrows
the direction of the currents, Fig. 1, with
the generator at rest, Fig. 2 with the gen-

_erator running at some speed approximately,
‘but less than that when the battery is con- |

nected to the generacor through the contacts
of the electrical switch, and Fig. 3 with
the generator charging the battery. In the
last-named figure the voltage across the
main brushes of the generator is in excess
of the battery voltage. In Fig. 2 the drop
across the main brushes is in excess of the

" drop when the generator is at rest.

_ Referring more particularly now to Figs.
1 to 8 and 7, 1 is the ignition system of
an ordinary automobile in its entirety, and

" being well known requires no further de-

scription. A switch 2 simultaneously con-
nects the battery 8 to the ignition anpara-
tis and to the automatic electrical switch,
in such manner that the energizing of the
ignition circuit by the generator 45 is pre-
vented when - the battery is disconnected
from the said ignition wcircuit. The auto-
matic switch comprises a pivoted lever 41,
a magnetic core 33 and two main contacts
4and 5. ST -
The generator is of the usual third brush
type, one miain brush 6 being grounded, the
other 9 being connected to the circuit of the
automatic switch, and the third 7 being con-
nceted through the field winding 50 with the
brush 9. The frame of the automatic switch
is also grounded. . The brush 9 is connected
to the voltage coil 32 of the switch, said coil
being grounded through the frame .10. The
coarse wire series winding of the core 33
is indicated by 28, while another coil or

_winding 30, preferably of oppositely wound,

but of relatively fine copper wirc as com-
pared to the series winding 28, but having
the same number .of turns, also surrounds
the core and is connected at one end to con-
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tact 4, and one end of coil 28, and at the
other through a shunt resistance 31 to a
support member 33, for the pivoted arma-
ture 41, and for a pivoted stop member 40,
which serves to arrest the frst movement
of the lever 41. The support member 85 is
mounted on an insulating bridge 16. The
resistance 81 and the coil 30, together, con-
stitute the shunt which I have added to the
apparatus, the disposition of the resistance

being for the purpose of preventing heat-

. ing.

20

20

The stop member 49 above its pivotal con-
nection with the supporting plate 35 is con-
nected to a fixed support by a spring 37
that is of such strength as to yield only to a
current set up around the core 38 when the
voltage of the generator isof a value to meet
the counter-electro-motive force of the bat-
tery. When the lever 41 under ‘these cir-
cumstances is moved its full distance stretch-
ing spring 37 by moving the stop member
40, the points 4 and 5 are in contact and the
current then flows from the generator to
batter;: through the series winding 28, as
indicated by the arrows in Fig. 8. The ar-
mature lever 41 is connected to the stop
member 40 by a light spring 38 that is re-
sponsive to an extremely light curren’ in
the voltage winding 82, which is connected
across the main brushes 6 and 9 of the gen-
erator. Such a current will therefore with-
draw the lever 41 from contact with the
lever 42, pivoted to the supporting plate 36,

%3 and maintain said lever in engagement witl,
the stop member 40. :

The lever 42 is the armature lever of the
alarm circuit and in connection with the
agnet core 44 constitutes a buzzer or audi-
ble alarm. Tt is held in its normal posi-
tion against a stop 43 in the plate support
36 by a spring 39 and is operated by the
magnetization of a core 44 wound with a
coll 11, An emergency switch 18 is included
in the alarm circuit and is kept normally
closed.

The dash lamp and its switches are indi-
cated at 46, Fig. 7. The switch controlling
this dash lamp when thrown to the right,

connects the lamp with the Jattery and

. ground through a resistance 49. When the

it
-t
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switch is thrown to the left, the dash lamp
is connected in parallel with the winding 11
of the alarm magnet and becomes lighted
if the ignition switch is on and the engine
at rest. : T )

The resistance 49 is used for the purpose
of having the same electro-motive force
across the lamp in either position of the

switch. Without this resistance the dash

lamp would get full battery voltage which
is higher than when the lamp is across the
alarm winding 11, - .

The operation of theé apparatus may now

> be readily understood by referring to Figs.

a
1, 2,83 and 7. For example, in Figg 1 the
generator is assumed to be at rest but the

switch 2 is on and connects the battery with
the ignition system. The resistance between
brushes 6 and 9 is the
and is 16w, hence the battery current flows
from 6 to 9 and thence direct to the sup-
porting plate 35, down the armature lever
41, up the lever 42, across the supporting
plate 86, and through the magnet coil 11,
back to battery. This current energizes the
said magnet and the armature 49 is thus
set in vibration, operating as a buzzer or
audible signal showing that the switch 2 g
on but the generator is at rest.

Assume, however, that the generator is
running at some speed less than normal. The
voltage drop across the brushes 6 and 9 is
increased with the result that there is an
increase in the flow of battery current to

copper resistance only.

70
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the frame 10 through the coil 32, resistance .

31, thence through the coils 30 and 28 in
series, and thence back to battery. This
energizes the core sufficiently to attract the
armature 41 away from the alarm lever 49
until, as shown in Fig. 2, it rests against
the stop lever 40, midway between the con-
tact 4 and the lever 42. The buzzer or alarm
1s not therefore sounded as long as the gen-
erater is running.

Should the. generator attain its normal
running speed, then the-coil 32 receives suffi-
cient current to fully magnetize the core 33,
and the lever 41 is drawn over until contacts
4 and 5 come together. In this case the
shunt including coil 30 and resistance 31
is short-circuited and the full current of the
battery flows directly through the switch 2
to and through the coil 28, through the lever
41, support member 85, and back to battery
through the generator, as indicated by the
arrows in Fig. 8.

Referring now to Fig. 7 and the parts
shown therein and not included in the other
figures, the lower right hand part of this
figure shows the other lamp circunits as a
whole. TIncluded in these is a. double bar
five point switch shown in off position which
is further utilized to advantage in conserv-
ing the battery current, as one member of
the double bar is connected to the ignition
switch 2, as shown in the diagram. When

‘the engine stops running and the alarm is

given, and the operator opens s.witch 2, the
large head lights are simultaneously cut out
but the small or “law ” lamps are left burn-
ing until manually cut out. The law lamps
are not under the control of switch 2, but
the head light cireuit is arranged so that the
large lamps cannot be turred on without
turning on the small or law lamps. This
aviods the unconscious and unintentional
violation of the traffic laws in the event of
the engine pover being turned off for any
reason. ’ C
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. As the poteﬁtial across the W-inding 11 of

10

N
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the alarm magnet is maximurh when the gen-
erator is at rest, the tension of the spring
39-may readily be adjusted to so control the
movement of the armature 42 as to-maintain
it inactive when the generator armature is
turning and setting up a counter-electromo-
tive force, thus reducing the potential of
the alarm winding to such an amount that
the pull on the armature 42 is less than that
exerted by the retractile spring 39. '

- This results in the alarm being silent at
practically all engine speeds where the en-
ine is not running under its own power.
Furthermore, when the alarm begins to

_ sound, it-is practically inaudible until the

20

generator is at rest as the retractile spring
39 may be constructed so as to set the arma-
ture 42 in vibration only when the potential

across the winding is very close to a prede-

termined amount. - »
1f the alarm magnet be wound and ad-

~ justed to become active with a battery po-

‘25

30

‘40

tential of from five to six volts in a three
storage cell system, the alarm will be silent
when the potential drop across the main
brushes exceeds one volt, and thie" condi-
tion may be easily set up to occur at a crank
shaft speed below that which the engine can

maintain under its own power, even when
idling. : ,
In Fig. 7 there is also shown a suitable

lamp 47 preferably, though not necessarily,
connected in paraliel with the resistance wire
31. . Should this lamp be connected in series
with said resistance and thus around the
main contacts, the shunt would be destroyed
upon the breaking of the lamp filament. By
making the shunt across the main contacts 4
and 5 partly of wound turns of copper wire
and about one fifteenth of the total resistance
of the shunt, the use of this-lamp as a spe-

-cial visual signal is rendered practicable.
in the manner shown. Such a lamp would"

be lighted when the switch 2 is in the “on”
position and the generator is not charging
the battery, the Light being automatically
extinguished whenever armature 41 is drawn

. forward sufficiently to close the main con-

50

tacts 4 and 5, thus certifying to the proper

- working conditions of both the electrical

60’

switch and the generator. '

Referring now to Figs. 4, 5, 6 and 8: In
these figures parts corresponding to those
in Figs. 1 to 3 and in Fig. 7 are similarly
numbered with designating numerals and,
hence, require no further description. 1
have shown, howover, in connection with the
core 33, which in these figures is at the right
hand side of the diagram, a core 34 of a
voltage regulator magnet. On this core is
a voltage coil 13, and a reversely wound coil
12. The insulating bridge-piece 16 of the
frame 10 has in this case a single support-
ing conducting member 15 to which are piv-

1,595,420

_oted the armature lever 27 of the automatic

switch controlling the two contacts 4 and 5,
the armature lever 26 of the voltage regu-
lator and the stop member 25 which coop-
erates with the lever 26. o
A spring 17 is connected to a fixed stop

and to the stop member 25 and is responsive’

only to the current set up by the generator
in the voltage winding 13, and serves to keep
the voltage at a predetermined maximum

safe value. A second spring 19 is connected

to a fixed stop and to the armature lever 26
and this spring is responsive to an extremely

75

light current in voltage winding 18 which it

will be noted is connected across the main
brushes 6 and 9 of the arma%ure of the gen-
erator. This spring serves to maintain con-
tacts 22 and 23 in the alarm winding circuit
closed when the engine is at rest: o

Other parts of the device are an insulated
terminal 8 in the generator shunt circuit; a
high resistance 14 shunting the voltage regu-
lator contacts; an auxiliary emergency
switch 18 in the alarm circuit which is kept
normally closed ; contacts 20, 21 in the volt-

80

85

%

age regulator circuit, which when closed -

short-circuit the reversely wound coil 12,
and a thin leaf spring 24 connected to the
alarm contact 23 which causes the actual
breaking of the alarm circuit to lag behind
the attracted movement of the armature 26.
The operation of the device thus described
is as follows: ' -
Assuming the switch 2 to be in the “on”
position completing the ignition ‘circuit and
the generator at rest, the grounded terminal
of the battery is also connected to the main
generator brush 6 and to the frame 10 of the
devicé. Under these conditions the circuit

‘is then complete to the plate or member 15,

through four parallel paths, one through the

generator at rest; another through the field
coil 50 of the generztor and across engaging

contacts 20 and 21 and stop member 25;
another through voltage coil 13, and¢ the
fourth through the voltage coil 32 of the
switch controlling magnet.

The circuit from this point is then com-

pleted to the opposite pole of the battery
through two or more parallel paths, one be-
ing from the plate 15 to the armature lever
26, through the leaf spring 24, across con-

tacts 22, 93, to switch 18, through the alarm

winding 11 to the upper contact of switch
2. The other path to battery from the.plate
or member 15 is through the resistance wire
81 of the shunt, the winding 80 to the heavy
series winding 28 to the-upper contact of

- the switch 2. The armature 26 of the mag-

net core 34 is thus subject to vibration, be-
ing attracted by the said core and then re-
leased by the separation of contacts 22 and
93. This acts as a buzzer to give an audible

signal. i
. :W-h.lle the generator 45 is at rest, as.shown
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in Fig. 4, the voltage windings 18 and 32 are
both practically short eireuited and hence
have no perceptible influence upon either of
the armatures 26 cr 27, and do not overcome
the tension of the springs 19 or 29. The
noise of the vibrating armature lever 26 will
persist, however, until the switch 2 is opened
or until the engine turns the generator at a
speed to cause a voltage drop in the battery
cireuit across the main brushes 6 and 9 suff..
cient to increase the current in voltage wind-
ing 13, that will vesult in the magnet 34 at-
tracting the armature 26 and overcoming
the tension of the spring 19, the condition
shown in Fig. 5.

When the armature 26 is moved towards
its magnet it is at first arrested by the stop
25 to which the spring 17 is connected and
exerting a force which holds contacts 20 and
21 in engagement. This spring has a tension
which permits the stop 25 to move and the
contacts to open only at a predetermined
voltage greater than that required for charg-
ing purposes; hence, when the contacts are
opened by such excess voltage, the field-of
the generator 45 is weakened for an instant
until the contacts are again brought together
by the current in the reversely wound coil
12, demagnetizing the core 34. Sparking at
these contacts is prevented by a suitable re-
sistance 14 shunting the reverse winding. 12.
This rapid and automatic opening and clos-
ing of the contacts 20 and 21 maintains a
constant generator voltage in a manner well
known, and although this feature forms no
part of my present invention, I take advan-
tage of the fact that the alarm is not active
when voltage regulation is required to make
the core 84, the voltage winding 32, the
frame 10, the armature 41, and the member
15 common to both devices. .

With a three cell six volt system the con-
tacts 20 and 21 are usually maintained in
engagement by the spring 17 until the po-
tential across brushes 6 and 9 is about eight
volts. Prior to that and at or about six and
one-half volts, the armature 27 closes the
main contacts 4 and 5, short circuiting the
shunt containing resistance wire 31 and the
winding 30.

With the exceptions above noted in con-
nection with the description of Figs. 4 to 6,
Fig. 8 is similar in all respects to Fig. 7 and
requires no further detailed description

Having now described my invention, what
I claim is: :

1. In an indicator a magneto-electric de-
vice including a rotor, cooperating brushes,
a working circuit connected to the brushes
and a switch therein, a source of potential, a
circuit including indicating. means, means
for applying potential from said source to
said brushes and means responsive to the
drop of potential across the brushes and ro-
tor due to the rotation of the latter while

the working circuit switch is open ‘and the
said potential is applied to said brushes for
incapacitating said indicator circuit. ,

2. An automatic indicator for automobile
battery charging systems comprising a gen-
erator including a relatively rotative arma-
ture and cooperative brushes, a storage bat-
tery, an indicator civeuit, a circuit to con-
nect the battery and generator in charging
relation including a switch, a shunt around
sald switch providing a closed cireuit be-
tween the battery and generator when the
said switch is open and thereby cause the
battery potential to be applied to said
brushes, a coil connected in shunt with the
generator brushes, and means operated by
said coil responsive to an increase of voli-
age drop across the brushes due to relative
rotation of the armature when the battery
potential is being applied to the brushes to
incapacitate the indicator circuit.

8. An automatic indicator for automobile
battery charging systems comprising a gen-
erator including a relatively rotative arma-
ture and cooperative brushes, a storage bat-
tery, an indicator cireuit, a circuit to con-
nect the battery and generator in charging
relation including a switch, means for ap-
plying the battery potential to the said
brushes when the charging circuit is open,
and an electromagnetic device in control of
the indicator circuit and responsive to an
increase of voltage drop across the brushes
due to relative rotation of the armature
when the battery potential is being applied
to the brushes to incapacitate the indicator
circuit.

4. An automatic indicator for automobile
battery charging systems, comprising a gen-
erator including a relatively rotative arma-
ture and cooperative brushes, a storage bat-
tery, an indicator circuit, a circuit to con-
nect the battery 'and generator in charging
relation including a switch, a shunt around
said switch providing a closed eircuit be-
tween the battery and generator when the
said switeh is open and thereby causing the
battery potential to be applied to said
brushes, said shunt being arranged to be
short-circuited when the said switeh is
closed, a coil connected in shunt with the
generator brushes, and means operated by
sald coil responsive to an increase of voli-
age drop across the brushes due to relative
rotation of the armature when the battery
potential is being applied to the brushes to
Incapacitate the indicator circuit.

5. An automatic indicator for automobile
battery charging systems comprising a gen-
erator including a relatively rotative arma-
ture and cooperative brushes, a storage bat-
tery, an indicator circuit, a circuit to con-
nect the battery and generator in charging
relation including a switch, a series solenoid

in the charging circuit for holding the
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switch closed, a shunt around said switch
providing a closed circuit between the bat-
tery and generator when the said switch is
open and thereby. causing the battery poten-
tial to be applied to said brushes, said shunt

including a resistance and a winding having.

- as many turns as said series solenoid but so

10

15

connected that when energized its magneto-
motive force opposes the magneto-motive
force of the series solenoid and arranged to
be short circuited when the said switch is
closed, and a coil in control of the indicator
circuit connected in shunt with the genera-
tor brushes and responsive to an increase of
voltage drop across the brushes due to rela-
tive rotation of the armature when the bat-
tery potential is being applied to the brushes

““fo incapacitate the indicator circuit.

6. An automatic indicator for automobile
battery charging systems comprising a gen-
erator including a relatively rotative arma-

" ture and cooperative brushes, a storage bat-

25

tery, an indicator circuit, a circuit to con-
nect the battery and generator in charging
relation including a switch, a series sclenoid

in the charging circuit for holding the

1,625,420

switch closed, a shunt around said switch
providing a closed circuit between the bat-
tery and generator when the said switch is
open and thereby causing the battery poten-
tial to be applied to said brushes, said shunt
including a resistance and a winding having

30

as many turns as said series solenoid but so.

connected that when energized its magnet-
omotive force opposes the magneto-motive
force of the series solenoid and arranged to
be short circuited when the said switch is
closed, and a coil arranged in control both

of the indicator circuit and of the said.

switch and connected in shunt with the gen-
erator brushes and in the said closed circuit
between the battery and generator when the
said switch is open and responsive to genera-
tor potential to close the said switch and to
an increase of voltage drop across the
brushes due to relative rotation of the ar-
mature when the battery potential is being
applied to the brushes to incapacitate the
indicator circuit.

45

In testimony whereof I hereto_aiﬁx niy 50

signature. « A
RICHARD VARLEY.



