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- To all whom it may concern: 1 connections., and Fig. 2 is a diagrammatic

... is also important that the overload device
" should be free to respond to -conditions: of
39" overload at all times; both-while the control-
7 ler'is being

- erated or adjusted. .
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““Be it known that I, Harry Wazp LEoY-

" .ARD, a citiZen of the United States; and a resi-

dent of Bronxville, in the county of West-

'z _chester and State of New York, have invent--
. ed a. certain new and ‘useful ‘Improvement

- inAutomatic Electric-Circuit’ Controllers, ot
.., which the following 1s a specification. .-
"My invention relates to electrical-circult-

10 controlling devices: provided-with means for

‘gecuting automatic operation under-certain

" “conditions in the circuit—such, for example,
R “as ‘‘no voltage,” ‘‘exXcessive current,” &e.—
" and my invention relates more particularly

to rheostats employed for starting' and, con-

- trolling the speed of electric motors. =
- . In. apparatus of this character it 1s desir-

“able that the no-voltage device and the *‘ over-

“- .. load” device should be independent of each.
- 20 other in their action, thus securing the great-
.. est measure of reliability. - It is also 1mpor-
. ‘tant that these two devices be so arranged
- 'that it will be impossible for the operator to
"' manipulate themimproperly. For example,
25 In a rheostat 1t should be impossible tor the

- off)eratbr* to first cut out resistance and then
~ close the circuit, making a short circuit. It
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operated and after it has been op-
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T theostatsfor controlling electric motors

7 it’is desirable to have a device which will au-
~ 35 tomatically cause a change in the position of
‘""" the contact-arms which will make necessary

the movement of the rheostat switch-arm to

. itsinitial or starting position whenever a con--
.. dition of no voltage occurs on the circuit of
. 40 the motor; so thatif the motor comes to rest
7" “and then- the full electromotive force comes

view of a modified arrangement.

Referring to the drawings, 1 2 are the line

electromotive force. =
R is the rheostat-switch,

-._ conductors supplying a practically constant

pi‘votea upon a

stud P, which will be secured to a base of slate

or other suitable insulating material, said
switch being provided with the usual knob or
handle » for moving it over-the rheostat-con-
tacts C. Since the rheostat llustrated in IFig.

1 of the drawings is one designed mainly for

regulating the speed of electric motors or the
energy delivered to other forms of translating

devices, switch R is not provided with means

| for automatically restoring it to.the initial or
‘starting position, as is usual in motor-start-
‘ing or similar rheostats which is the form

shownin Fig. 2. Arm H is the hammer-blow
arm and is normally held by a pivoted latch A

‘against the action of spring S, oneé end of

which is secured to arm H and the other end

is secured to pivot P. M and M’ are two so-

lenoids, and lateh h is provided with two arms
l and U, with which the cores of solenoids M
and M’ cooperate to release arm.H. The
current through the motor-armature passes

from one supply-line, through the motor-ar-
‘mature and resistance, to arm R and then

through the coil M’ to the other supply-line.
The field-circuit of the motor includes the
coil M, connection to arin R being indicated.

“When no voltage or a predetermined redue-
‘tion in.current passing through M occurs, the
plunger or core of solenoid M fails and deliv-

ers a hammer-blow upon arm / of the latch,
tripping the same and allowing the spring to
throw arm H forward, causing its bumper.z

to strike arm R and return it to the initial po-
‘sition, where the circuit is opened. When
overload occurs, the plunger or core of solen-

. “suddenly on the circuit again the motor and
" ~"rheéostat will“be. protected against an excess-
7. ive current. It is-also desirable to hayethe
. 45 ‘ciréuit “protécted -by an’ automatic circuit-
= “’preaker which will open the circuit whenever

oid M’ rises and trips latch % by a hammer- 95
blow on arm I, the resulting action being the. .
‘same as when no voltage occurs. .
. In the arrangement of Fig. 1 arm I car-
| ries no current and acts simply as the ham-

.

ek ‘from ‘any cause the current exceeds a prede- | mer for. returning arm R fto 1its mitial or 100
“ L fermined maximumic T ] starting position.. In Fig. 2 arm H 1s ar-
-~ By my invention "I 'secure the features ranged to carry current, and for the purpose

" 'go above'stated,:and my invention 1s illustrated | spring S has its end connected to the arms,
- "%.in the'accompanying drawings, in which— | as shown, so as to tend to drive them toward
.. Figure I'is.adiagrammatic view of a motor- | each other, and coil M’ instead of being con- 105

077 gpeed - controlling theostat and the cireuit | neeted to arm R or its pivot is connected to a



" under running conditions, as shown, the ar- |
combination with a rheostat contact-lever, a

10
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contact-plate U, with’ which arm H makes | solenoid above one arm and whose core is

contact.

By this arrangement when arm H.

normally up and .arranged to drop on said

is released it will break the circuit. To reset | arm to trip the latch, a second solenoid below -

the controller, arm H is moved to its normal
ﬁosition by arm R through engagement with
umper , and in doing so all resistance will

be placed in circuit. In this construction

mature-current passes from one supply-line,
through the motor-armature, to the final con-
tact of the -armature resistance, therce

- through arms R: and H to contact U, through

15

' being in series with the shunt field-winding of
a motor in both Fig. 1 and Fig. 2. In some |
mmstances this winding will be across the line, |

- device  which is unaffected by the current.

30 passing through the translating device which

~coll
will therefore act to protect the motor from

. overload - Winding,

’ to the other supply-line. Coil M’

abnormal overload-current. . |
I have shown .the no - voltage winding as

or 1t will be a series winding 1n series with the
_ mm which latter case 1t
would be actuated by minimum current.

In using the term *circuit-controllter’” I
intend to include any device which by its
movement effects a change of condition ina
circult. | | - I |

By the term ‘‘no-voltage electrorespon-
sive device’”’ I mean an electroresponsive

1s to be protected, but which responds to a

condition of no voltage upon the translatmg

device. _

35

~ the following claims.

- combination with a shunt-wound motor, a

- 45.

My invention may be embodied in a va-

: riety of modified forms of construction, and 1

do not wish or intend to be limited as to the
scope thereof otherwise than as expressed in

What I claim 1s— S
1. In an automatic circuit-controller, the

rheostat contact-lever, a spring - actuated
arm, means which under normal conditions
holds said arm i1n a definite position, and

‘one of the said electroresponsive devices be-

Ing responsive to the motor-armature cur-

50
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rent, and the other electroresponsive device |

being in series 'with the motor shunt-field,

. substantially as set forth. -

2. In an auvtomatic circuit-controller, the
combination with a rheostat contact-lever, a
spring-actuated. arm, a pivoted locking de-
vice for said arm having two lateral arms, a | _
‘being an ‘automatic switch:normally held

_solenoid whose core is normally up and ar- - au Jyut:
ainst the action of a spring by 8

ranged to drop on one of said arms to trip the

locking device, a second solenoid whose core
is normally down and arranged to strike a
blow upon the other arm to trip said latch,

~ substantially as set forth.

65 vice for said ‘arm having two lateral arms,

3. In an automatic 'clrcﬁit'-controllei', tf‘i'é
combination with-a rheostat contact-lever, a

spring-actuated arm, a pivoted ‘locking de-

"" .

]
[

| in its normal position, and two in

two electroresponsive devices arranged to re- |
lease said arm under abnormal conditions, | _
predetermined overload-current, the other of
- which is independent. of the current, and re-

“closed

the other arm and whose core is normally
down and arranged to be drawn upward to
strike the .seconf arm of the latch to trip at,
substantially as set forth. =

4. In an automatic circuit-controller, the

spring-actuated hammer-arm, a locking de-

vice for holding said arm in 1ts normsgl posi-

tion,. and two electroresponsive devices ar-
ranged. to release sald arm’ under abnormal
conditions to impart a blow to the rheostat-
lever and drive it to 1ts starting position, sub-

 stantially. as set forth.

‘5. In an automatic circﬁit-contrdller, the

75
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combipation with a rheostat contact-lever, a

spring-actuatéd hammer-arm arranged toim-

‘part a blow to said rheostat-lever and drive

1t to the starting position, a pivoted locking
device for sald arm having two lateral arms, a
solenold whose core 1s normally up and ar-
ranied to drop on one of said arms to trip the
latch, a second solenoid whase core 1s nor-
mally' down and arranged to strike a blow
upon the other arm to trip said latch, sub-
stantially as set forth. . -

6. In an automatic circuit-controller, the
combination with a rheostat contact-lever,

a spring-actuated arm pivotally connected

thereto, a locking device for holding said arm

electroresponsive devices for releasing said
arm one of which responds to predetermined

95.

pendent

100

overload-current, and the other of which is

independent of the current, and responds to

abnormally low voltage, substantially as set

{ forth. =~ _ o .
7..In an automatic circuit-controller, tie
combination with a rheostat contact-lever, -

a spring-actuated arm pivotally connected

| thereto, a pivoted locking device for holding
"said arm in its normal position, and two In--

dependent electroresponsive devices for re-
leasing said arm, one of which responds to

sponds to abnormally low voltage, substan-

tially as set forth.

- 8. -An electric motor having a shunt field-

105
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winding, two switches in s¢ries with. each ..

other, and in series with the motor-armature,

‘the first switch being a hand-actuated resist-

ance-controlling switch, and the other switch

p .

}-20

latch, a solenoid-magnet in series with the

two switches and motor-arntature which re-

leages the. latch on-the occurpence of a pr

12§

‘determined overload-current, and & solenoid
‘having a plunger which acty directly upon -
the same latch’on the ocenrreénce of ‘‘no cur-
-rent’’ substantially as set fqrth. =~

9. ‘An electric motor having a shunt field- 130



7 switeh closed against the action of said force,

817,720

vinding, two pivotally-connected switches in |
“series with each other and in series with the
qotor-armature, the first switeh being a
‘hand-actuated 'resistance-controlling switch,
mechanical: restraining means for normally
" holding the ‘other switch closed against the

. action of a force, & magnet In series with the

 “two switches and the motor-armature which

. Treleases the said restraining means on the oc-

10

currence of .a predetermined overload-cur-
~ ‘rent, and electroresponsive means which rée-
 ‘leases the same restraining means on the oc- |

. currence of abnormally-reduced voltage.

" 10. A constant electromotive-force-supply

oI5 e
7. in series across the said constant electromo-

current, and two pivotallv-connected switches

tive-force circuit, one switch being a resist-

" means acting upon overload and no-voltage

7. ance-controlling switch, and the other switch
"~ ' ‘being an automatic circult-breaker respon-

sive to. indéjjeﬁdent magonetic means, the said

~conditions in-the circuit respectively.

o mally maintaining the switch closed agalnst

11, :An autoniatic circuit-breaker having

in combination; a switch, a spring constantly

tending to open the switch, a lateh for nor-

£

' the action.of the spring; and two solenoids,

' “thé plungers of which act directly upon the
* :said lateh to release it one upon the occur-
reénce of a predetermined overload-current,

~ 3o rence of _
- and the other upon the occurrence of ‘‘no

“yoltage, substantially as set forth.

-

- 120 An automatic circuit-breaker having
"7 in"combination & switch acted upon by a

g5 force‘tending to open the switch, mechanical |

restraining means for normally maintaining

" the switch closed against the action. of the

- force, and two electroresponsive devices, one
~ of which releases the restraining ineans on’
3 predetermined overload-current, and the
_other upon the occurrence of an abnormal re-
- duection in voltage, and a hand-actuated re-
_sistance-controlling switch which, when it is
- movedin the direction of inserting resistance,
eloses the circuit-breaker. o
©13. A shunt-wound electric motor, an au-
 tomatic switch in series with the armature of
~ the wmotor normally acted upon by a force

LI - : - o " -
- . . - - 0
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- c¢onstantly tending to open said switch, me-

chanical restraining means for holding said

" electroresponsive means in series with the

-~ motor-armature which, upon the occurrence .
. of a predetermined overload-current releases

the said restraining means, electroresponsive

means in series with the shunt field-winding

of the motor which releases the said restraimn-

- ing means upon abnormal dimmution of cur-
~ rent in the motor shunt.
60

eld-winding, and a
l-' r ] . = -, » . - . ‘1" . .
resistance - controlling switch in series with

© said automatic switch and with the motor-
~ armature, the two switches being so arranged
" that ‘the resistance-controlling switch must

be placed in a protective position before the

automatic switch can be closed.

%

14. An electric motor connected to a con-
stant electromotive-force-supply cireuit, an

‘automatic circuit-breaker in series with the
srmature of the motor and having in comibi-
nation a switch, a spring constantly tending
to open the switch, a iatch for normally main-
taining the switch closed against the action
of the spring, and two solenoids, the plun-

gers of which act directly-upon the said latch

to release it, one solenoid being responsive to
excessive current through the motor-arma-
ture, and the other solenoid bemng responsive

to abnormallv low voltage at the armature-

‘terminals, substantially as set forth.

15. A source of practically constant elec-

| tromotive force, an automatic switeh in series

therewith, a spring tending constantly to
open said switch, a laten which. normally
holds said switch closed, and two independ-

‘ent electroresponsive devices having plun-
‘gers which act directly upon said latch, one
which releases said latch and therebv causes.
| the opening of the automatic switch, when an

one of

excessive current is passed through the said

switch, and the other of which releases the
said lateh, and thereby causes the opening of

the automatic switch whenever the line elec-

“tromotive force becomes abnormally low,
‘substantially as set forth. ' '

16. The combination with a motor having

a field-winding energized by a current nde-
pendent of its armature-current, of a resist-

‘ance-controlling switch, an automatic switch

normallv acted upon by a force tending to
move it, means which under normal condi-

‘tions holds said automatic switchina definite
position, and two electroresponsive devices

arvanged to release said automatic switch un-
der abnormal conditions, one of said electro-
responsive devices being responsive to cur-
rent in the motor-armature and the other
electroresponsive device being dependent for

jts action upon current in the field-cireuit of

the motor. -
- 17. The combination with a motor having

a field-winding enérgized by a current inde-

70
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pendent of its armature-current, of a resist-

ance-controlling switch, an automatic arm

acted upon by a force tending to move it,

means for holding said arm under normal

conditions in a delinite position, and two -

dependent electroresponsivedevices arranged

to release said arm .upon conditions of no

voltage and overload-current respectively.

.18, An eleetrie motor having a shunt field-
winding, two switches in series with each

I other and with the motor-armature; the first,

stwiteh being a hand-a ctuated resistance-cox-
trofling switch, and the other switch bemng an

“automaticswitch normally held elosed against
the action of a force, means for holding said

automatic switch closed, a magnet in series
with the two switches and motor-armature
for releasine the said means on the occurrence

| of a predetermined overload-current, and a

120
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- motor-armature ‘which

25

35

- the switcl,; a latch for normally maintaining.
‘the switch closed against the action of the

10

45

- s1ve devices having
Tectly

55

1)

05

- switeh. L | -
21. An electric motor and constant-elec-

=3
magnet having a movable element affected
thereby, ‘Whicg‘element acts directly upon
the said means upon predetermined ‘reduc-
tion of current in said magnet. S
19. An automatic circuit-breaker having
In combination a switch, a spring constantly
tending to open said switch, a lateh for nor-
mally maintaining the switch closed against
the action of said spring, and two magnetic
devices which act directly upon the said latch
to release it, one

other upon the dccurrence of no voltage.
20. An electric motor having a field-wind-

Ing energized by a current independent of its
armature - current, a supply - circuit of con-

‘stant  electromotive force, an automatic
switch 1n series with the armature of the mo-

tor, meelianical restraining means for nor-
mally holding
electyoresponsive means' in series with the
L upon predetermined
overload - current releases said restralning
means, electroresponsive. means responding
independently of the armature - current, for

releasing said restraining means upon abnor-

mal conditions in the supply-circuit, and a
sprmg—actuatedresistance—controllingswitch,

which when moved in the direction of Insert-
Ing resistance closes the said automatic

tromotive-force-supply circuit, an automatic
circuit-breaker in series with the armature of
the motor and having in combination &

switch, a spring constantly tending to open

spring, and two electromagnetic devices
which act directly upon the said lateh to re-
lease it, one of said devices being responsive
to excessive current to the motor-armature,

and the other of said devices belng respon-

sive to abnormally low voltage at the arma-
ture-terminals. = |
22. A source of practically constant elec-
tromotive force,” an automatic switch in se-
ries therewith acted upon by a force tending
to open the !
means for normally holding said
closed, and two independent electrorespon-
¢ plungers which act di-
upon said restraining means,-one of
which releases said restraining means when
an excesslve- current is passed through the

sald switch, and the other of which relesses

the said restraining means when the line elec-
tromotive force becomes abnormally low.
23. In an automatic circult-controller, the
combination with a resistance - controlling
switch, of a spring-actuated hammer-arm, a
locking device for holding said arm In its nor-
mal position, and two electroresponsive de-
vices arranged to release said arm under ab-

| upon the occurrence of g
predetermined overload -‘current, and the

leasing said arm

said ‘switch closed against a’
force constantly tending to move said switch, |

same, mechanical restraining
switch

817,720

nbfnia,l conditions to impart a blow to the

| sald switch and drive it to its starting posi-

tion. . | T
24, Inan automatic circuit-controller, the

combination with a switch, of a spring-actu-

ated hammer- arm, mechanical’ restraining
means for holding said arm in its normal po-
sition, and an electroresponsive device for re-
leasing said arm upon the occurrence of ab-
normal no voltage in the circuit to Impart a
blow to move said switch: |

25. In an automatic circuit-controller, the
combination with a switch, of 8 Spring-actu-

75

ated hammer-arm, mechanical restraming -

means for holding said arm in its normal po-
sition, and an electroresponsive device for re-
upon the occurrence of
either of two different abnormal conditions

of the circuit to impart a blow to move said

switch. - | L _
- 26. In an automatic circut-controller, the
combination of a resistance and a resistance-

controlling switch, a spring - actuated ham-
‘mer-arm, mechanical restraining means for

holding said arm in its normsi-position, and
an electroresponsive device for releasing said

arm upon the occurrence of either of two dif-

ferent abnormal conditions of the cireult to
impart a blow to move said switch. -
27. The combination of an electric motor,

an armature resistance, a resistance-control-

ling switch, g spring-actuated hammer-arm,
mechanical restraining means for holding

said arm in its normal position, and an elec-

troresponsive device for releasing said arm

upon the occurrence of either of two different _

abnormal conditions of the motor-circuit.

28. A constant-electromotive-force-supply
circuit, an electric motor, a switch for control-
ling “the armature - circuit, 8 movable arm,
means for normally holding said arm in a
hixed position and for. releasing said arm on

‘the occurrence of no voltage and overload-
current, means for moving said-arm when so .
released and causing the same to.engage said

switch and
position. , | -

29. Aconstant—electromotive-foree-supply
circutt, an electric motor, a variable resisi-
ance 1n circuit with one element of sald mo-
tor, a switchfor controlling the said resistance,

move the latter to é'protective

a movable arm, means for normally holding"

30
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110
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said arm in a fixed position and for releasing |
said arm on theoccurrence of no voltage and

overload-current, means for moving said arm
when so-released and causing the same to en-

gage said switch and move the latter to a.pro-

tective position. .
30. In an automatic circuit - controller,

two pivotally - connected arms, one of said

arms being a resistance - controlling arm
which can be moved to a position so as to in-

120

125

ciude any desired portion of resistance, the

other arm being a spring-actuated arm nor-
mally held in a certain position, two electro-

130
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responsive devices affecting the release of the

said spring-actuated arm under different ab-
normal conditions, and means whereby the
sald spring - aﬂtuated arm' when released

_movea the resistance-controlling arm.

. The combination of an electn(: motor
two pwot ally-connected arms, one being a re-

_blSt&IlCE‘—(‘HLU‘OHIIlg arm which can be moved

to a position so as to Include any desired por-
tion of resistance, the other arm being a
spring-actuated aTIn normally held 1n a cer-
tain position, two electroresponsive devices
atTecting the release of the said spring-actu-
ated arm under abnormal conditions, one of
said devices being connected in series with

the motor—armature and the other of said de-
vices in series with the motor-field, and means

whereby 'the said Spring- a(,tuated arm when
released moves the resistance - controlling
arm.

32. The combination of an electric motor,
two pivotally-connected arms, one being a re-
sistance-controlling arm which can be moved
to & position so as to include any desired por-

tion of resistance, the other arm beirg

aflfecting the release of the said spring-actu-
ated arm under abnormal conditions, one of
said devices being connected in series with
the motor-armature, and the other of said
devices being connected in a circuit inde-
pendent of the armature-current, and means
whereby the said Sprmﬂ'—actuated arm when
released moves the resistance - controlling
arm.

33. The combmatlon of two pivotally-

“connected movable electric-circuit -control-

ling elements, and means for automatically

40

_60

controiling one of said elements, said means

comprising two electrorespon‘swe devices |
| 'Wh1ch respond independently of each other.
The combination of a circuit-control-

lin element means for automatically con-
trolling the movement of said element com-

prising two electroresponsive. devices which
respond independently of each other, and a
second movable element through the move-

ment of which said first-named element 1s
caused to assume its normal operative po-
sition.

35.
having a field-winding energized by a current

mdependent of its armature- current, two in--

dependently-movable switches in series with
each other and with the motor-armature, a
single means for controlling the closing move-
ment of said switches, and means for eontrol-

ling the automatic movement of one of said

sw1tches comprising two electroresponsive

- windings, one of said windings being in series
“with the motor-armature and the other of
La1d. wmdmtrs being in series with said ﬁeld-—

| Wlndm

65

o
‘spring-actuated arm normally held in a cer-
tain position, two electroresponsive devices

The combination of an electric motor

D

ﬁeld-—-wmdmg energlzed by a current inde-
pendent of its armature-current, two switches

In series with the motor—a,rm.;lture means -

wherebv said switches can be closed Oniy n
definite sequence, and means for causing the
automatic protective movenient of one of
sald switches comprising two electrorespon-

 sive windings, one of said windings being in

T T — — —

bE‘I‘lE}S with the motor-armature s .cmd the other

In series with sald field-winding.

37. The combination of W,o ind nend-
entlv-movable switches in series with « Lu,h
other a single means for controlling the s
ing movement of said switches, and m~ans
protectively related to one of said swit. hes
comprising two independent electrorespor-
swe windings.

. The combmatlon of an electmc motor,
an automatw switch in series therewith, a

non-automatic switch also in series therewith

70
75

30

whose movement effects the closing of said

automatic switch, and means for automatic-
~ally and 1independesntl‘;r protecting the circuit
under two different abnormal conditions,
sald means comprising two independent elec-
tromaﬂ'netlc windings.

' The combination of a controlling=
:::Wlt{}h a mechanical détent for holding said
switch in its restrained position, & current-
“controlling device the movement of which

. eifects "1.15 movement of sard switch to its re-

strained position, and two electroresponsive

go

95

devices for effecting the release of said re-

straining means upon the occurrence of ab-

- normal current and voltage.

36. The combmatlon of a motor hawng a |

40. The combination of an electric motor
‘& protective switch, a mechanical detent for
holding said switch in a restrained position, a
current-controlling device the movement of

which effects the closure of said switch, and

means for automatically protectively control-
lingsaid detent comprising two electrorespon-
sive windings, one of said w:

of said windings being 1n a clrcmt other than
that of said motor-armature. .

41. The combination with an automatic
circuit - breaker comprising two independ-
ently - functioning electroresponsive wind-
ings controlling the automatic operation of

100

105

indings being 1m
series with the motor-armature a,nd the other

ITO

115

the circult-breaker in response to two differ-

ent circuit conditions, of
ling device by'the operatlon of which the clo-
sure of said circuit-breaker is effected.
- 42. The combination of an electric motor,
an automatic circuit-br eakel and a resist-
ance-controlling switch in- series therewith,
reans for eﬁectmg the closure of the circuit-
breaker by the movement of said switch, and
means- for effecting the automatic opening
of the circuit-breaker when the current
through the motor-armature exceeds a cer-
tain amount and when the supply electromo-
tive force becomes abnormally low, said
means comprising two electroresponsive Wmd—

a, current-control-

120
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ings each having a magnetic mass moved by |
the resultant effect of gravity and magnetism..

.43.- The combination with an automatic
circult-breaker comprising two electromag-

5 netic windings, esch of said windings having

‘@ magnetic mass automatically movable un-
~der the resultant influence of magnetism and

- - gravity, of a current-controlling device inde-
- pendently movable and by the movement of

817,730

which the circuit-breaker is moved to its nor-. 1o

mal protective position. | |
This specification signed and witnessed

this 16th day of January, 1903. -

H. WARD LEONARD.
Witnesses: e _

Bessie DEVINE,
- KaTE Hywnanb.
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