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To all whom it -may' concern:
Be 1t known that I, Joan L. CreveLiNg, of

New York, of the county of New York,
“State of New York, have invented a certain

new and-useful Improvement in Electric

- Switches, as set forth in the annexed speci-
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fication and drawing forming a part thereof.

My invention pertains to that class of
switches designed to operate automatically
under predetermined conditions and has for

- 1ts principal object to provide means where-
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by a circuit between a -generator and a
storage battery or other translating devices

~will be automatically closed when the vol-
tage of the generator shall reach a certain

predetermined point, and to automatically
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~or generator
field coil (2) and from one pole of which 1s-

vary the point of operating or closing to
compensate for changes in voltage of the
battery or other translating devices.

In the drawing (1). designates a dynamo
provided with the ordinary

led the main (3) to the binding post (4) of

- my improved switch. From the binding

25

post (4) is led the coarse winding (5) of the

- bobbin or coil (6) from whence the other

end of the winding (7) is led to the contact

(7
plece (8) carried %y the insulating support |

" (9) upon the other side of which is a like

- 30

contact piece (10) in connection with the
main (11) which may be connected to the
voltage battery (12) and lamps or -other

- translating devices (138) the opposite termi-
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~ the cross cores (16) and (17) |
- place by the frame (18) which fits over the

&5

nals of which are connected
generator as mdicated. -
(14) represents the base of the switch
which may be made of any insulating ma-
terial and upon which are mounted the mag-
net cores (16) and (17) which may be con-
nected together magnetically as by the yoke
indicated in dotted lines (45). | ,
The coils (6) and (15) are slipped upon
and held in

ack to the

pole pieces of (16) and (17) and is held
1n place as by the screws (19). This frame

- (18) carries the bobbin or solenoid (20) hav-

Ing an opening therethrough as indicated in
dotted Dimes (21) within which is hinged or
pivoted the armature (22) as by the pivot

or shaft (23). :

“The limit of movement of the armature

. (22) 1s predetermined in one direction by
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SOTEW 594) and 1n the other direction by |

screw. (25).

Upon the shaft (23) is con-

. ".551

nected the lever (26) carrying the insulating

 member (27) to which is attached the con-

tact member (28) in-such manner that by

swinging the lever (26) against the action

of the spring (29) adjustable as by the screw
(30) member (28) may be made to complete
the circuit through members (8) and (10).
The lever (26) 1s provided also with an
extension (31) carrying insulating bushing
(32) threaded to hold the screw (33) which
when the lever (26) is rocked so as to com-
plete the circuit as above mentioned will

pass through the small aperture in the shell

(84) and contact with the member (35) so
that further motion of (26) will cause com-
pression of the spring (36) which is ad-

justable as by screw (87). The shell (34)

(1s carried by the member (39) which is a
and 1s 1nsulated -

part of the frame (18) ]
therefrom as by means of the bushing (40).
One end of the fine winding of magnet or

solenoid (20) is connected with the battery
(12) as by wire (41) while the other end of

‘the winding of solenoid (20) 1s connected to

the shell (34). The serew (33) 1s connected
to the opposite side of the storage battery
as by wire (42). =~ = -

The magnet or coil (15) comprises a fine
winding in shunt across the generator as by
wires (43) and (44). = -

Resistances (45) and (46) may be placed

in series with coils (20) and (15) if desired

for the purpose of adjusting the current in

sald coils. The coils (20) and (15) are
wound in such manner that their magneto-
motive forces tend to set up magnetic fields
in reverse directions through the armature

(22) as will hereinafter more plainly ap-
pear. | _

- The winding of core (6) is such that cur-
rent flowing through the same from the gen-
erator to the battery generates a magneto-
motive force tending to assist the coil (15)
while current flowing back from the battery

‘through the coil (6) will oppose the mag-
netic action of coil (15)._ | |

The operation of my improved switch is
as Tollows: If the generator (1) has its
armature revolved the field (2) will build
up 1n a well known manner, and current

through wire (43) winding of coil .(15) and
wire (44) back to the generator.
When the generator shall have reached
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| will begin to flow from the generator

- any appreciable voltage say for instance one- 110
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quarter the usual voltage of the storage bat-
tery (12) proper adjustment of the spring
(29) will then allow the magnet (15) to at-
tract the armature (22) against the action of

spring (29) in such manner as to cause con- |

tact between the screw (33) and the spring
plunger (35) which will arrest any further
movement of the lever (26) uuntil the spring
(36) shall be compressed. ,

The contact of screw (33) with the mem-
ber (35) will allow current to flow from
the storage battery through wire (41) to the
winding of the solenoid (20) thence to the
(35) screw (33) and back to the
battery through wire (42). The action of
this current as above mentioned will be to
tend 111 a measure to reverse the direction of
the magnetic lines set up by the coil (15)
but inasmuch as there is an air gap between
the members of high magnetic permeability
energlzed by each coil the resultant action
instead of a number of magnetic lines which
1s the difference between those set up by

each bobbin will be two independent though

cooperating resultant magnetic fields caus-
ing repulsion between the armature (22)
and the pole pieces (16) and (17) until the
magneto-motive force exerted upon the ar-
mature (22) by the winding (15) be sufficient
to actually overcome the action of winding
(20) and cause magnetic lines to pass
through the armature (22) in a direction op-
posite to those normally set up by the bob-

bin (20). ‘It is obvious that the point at

which this reversal shall take place depends
both upon the strength of the magnetic field

by (15). 1t is also plain that if spring (36)
be properly
coils (15) and (20) be properly designed
and adjusted as by means of resistances (46)
and (45) and the air gaps properly adjust-
ed as by means of screw (24), coil (15) can
be made to move armature (22) at a prede-
termined voltage of the generator so as to
cause contact (28) to connect contact mem-
bers (8) and (10) so that current from the
generator will tend to flow through the said
contacts to the storage battery through wire
(11) and thence back to the generator as
shown. It is also plain that by proper ad-
justment of the air gaps when the switch is
closed as by means of screw (25) that the

switch may be made to open again if the

voltage shall have fallen to such a point

. that the current in the coil (15) shall have
~ appreciably decreased. Further the current
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passing irom the generator to the battery
and translating devices will set up a mag-

neto - motive force through the instrumen-

tality of coil (6) assisting the coil (15) so as
to hold the armature (22) to keep the cir-
cuit through members (8), (28) and (10)
closed. It is also obvious that any current
flowing back from the battery circuit

(20) and the magnetic field set up

adjusted and arranged and

963,996

motive force set up by coils

and allow the switch to open.
From the foregoing 1t is plain. that by

(6) and (15)

properly adjusting the various coils, springs,

and air gaps, the switch may be caused to
close when the generator voltage shall equal
that of the battery when said adjustment 1s
made. Ifurther that proper design and ad-
justment may also cause the effect of the cur-
rent in bobbin (20) to so vary with the vol-
tage of the storage battery that the switch

will close at different voltages of the genera-

tor depending upon the voltage of the storage
battery (12) for instance,adjustment may be

made so that if the storage battery voltage
| be say 60 volts the switch will close at prac-

tically 60 volts across the generator and open
at a very shight decrease below 60 volts but

through the winding (6) to the generatot
~will tend to weaken the resultant magneto-
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11 the batteries be charged until their voltage

shall be say 80 volts the switch will not close
untll the voltage across the generator is
practically 80 volts and wiil open at a slight
fall below this voltage. Therefore it is ob-
vious that the switch will open and close

with practically no -difference of potential
across the members (8) and (10), preventing

mjurious sparking at these contacts as well
as fluctuation in voltage throughout the va-
rious translating circuits. | o |

I do not wish in any way to limit myself

90
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to any of the exact constructions or details =

shown in the attached drawing which is a
mere diagrammatic representation of an

100

electric system embodying the essentials of

my invention and it is quite obvious that
wide departure in forms of construction may

bé taken without departing from the scope .

of my invention. . -
Having thus described my invention what
I consider novel and desire to protect by

Letters Patent 1s as set forth in the follow-

1ng claims: : -
1. An electro-magnetic switch compre-
hending a plurality of coils tending to set

109
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up a magnetic field, a path of low magnetic

reluctance for a portion of said field, a mem-
ber of low magnetic reluctance contained in
the remaining portion of said field and mov-
able therein, a coil surrounding said member
to set up magnetic lines therethrough op-
posed to those set up by one of the first men-
tioned coils and under predetermined con-
ditions reversed thereby .and- codperating

115
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with said magnetic field to effect the move- .

ment of said member to operate the switch.

- 2. An electro - magnetic switch compre-

hending means for setting up a magnetic
field, means within said field tending to set
up an independent magnetic field opposed

‘thereto, and reversed thereby combined with

a movable member exposed to the joint ac-
tion of said fields and moved by the effect of
sald reversal to operate the switch.
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- closes said switch and

flux through said _
1IN reverse direction to the magnetic field

963,906

3. An electro-ma,gnetic switch compre- |

hending a winding adapted to be placed in
series with a generator, a core for said wind-
ing, a winding adapted to be placed in shunt
L0 a generator, a core for said winding, a
path of low magnetic reluctance connecting
sald cores combined with a member of low
magnetic reluctance in the magnetic field be-

tween said cores and provided with a wind-

ing adapted to be placed in circuit with a.

storage battery tending to set up a magnetic
member of low reluctance

above mentioned.

4. The combination with a generator and
storage battery and a switch having a mov-
able member the motion of which opens and
a plurality of actuat-
ing windings for said switch of means where.
by the energizing of one of the. windings
causes slight movement to said movable

member at a voltage insufficient to close said |

switch and means whereby said movement
completes a circuit through another winding
so that the joint action of said windings
closes said switch,

O. The combination with a generator and

a storage battery in circuit therewith, of an
electro-magnetic switch controlling said: cir-

cult comprehending a winding in series with
sald winding, a
‘winding in shunt to the generator, a core for

the generator, a core for

sald winding, a path of low reluctance cor.
necting said cores, a member of low mag-
netic reluctance in the magnetic field be-
tween said cores provided with a winding in
circuit with the storage battery tending to
set up a magnetic flux through said member
of low reluctance in reverse direction to the
magnetic field above mentioned. '

- JOHN L. CREVELING.

Witnesses: - ' |

- C. J. Srockrey,.
E. E. AvLLBEE,
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