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(No model.)

To all whom it MY CONCEern:

Beitknownthatl, JONATHAN P, B. FISKE, a
citizen of the United States, residing at Lynn
in the county of (Essex and State of Massa-
chusetts, have inventedcertain newanduseful
Improvements in Eleetrle—Motm Controllers,
of which the followmﬂ' 18 a specification.

Thisinvention 1elates to controlling devices
for electric motors and provides means for
automatically restm ing the switch-lever to its
starting position 01:1 eessatlon or abnormal in-

_crease of such cmrent to means for provid-

ing a‘continuous, permanent,and reliable path

~for the field- maﬂ'net discharge, 10 means

wher eby the motm may be stopped from a dis-

ta,ht point, and to other details hereinafter |

desenbed and claimed.

In the accompanying dla.,wmﬂ*s, qure 11s

dlan'ra,m of a switch or starting and- -stop-
plnﬂ' 1heostat embodying my 1mprovement%
Fig.\2 is a similar view of the starting-rheostat
mth\ the devices for automatic and distant
control omitted. - Figs. 3 and 4 show details,
and lI‘lﬂ's 5, 6, and 7 show modifications.

In! I‘m 2, C 1eplesents the controlling-lever
of the 111eosta,t10 switch, here ShOWIl as a

double o-pole switch hamnw two sets of mov-
able ¢

The sup
Wely, to the two insulated movable ‘contacts
¢ ¢, preferably through rubbmw—eonta,cts L.
The movable contactq c ¢’ also bear, Leqpect—
1vely, on two series of insulated contacts 7 7',

which are connected together through two se-
ries of resistances R R’. The 1n1t1¢Ll contacts
of the two series of contacts 7 v’ are connect-

ed together through field-magnet F of the |

motor and the ﬁna,l eontaets are conneeted
through the armature A.

In the position shown in Fig. 2 contaet 18
broken between the Switch-contacts ¢ ¢’ and
1esmtanceﬂcontacts r r’, so that the line L. I/
1s cut off from the moter.. On turning the

switch-lever C in the direction of the arrow
contact 18 made with the first of the contacts
r r"and current flows from line L. to line-con-
tact [, movable eontact ¢, resistance-contact r,

and then divides, part going directly through |

nd fixed contacts symmetrically ar-
ranged\on opposite sides of the switch-center. |
ly or line wires L L” connect, respect-

| f}, and part going through all of the resist-

ances R, connectwn a, mmature A connec-
tion o’ r681stanees R’ to contact ¢’ the com—
bined currentb then pELbSlﬂﬂ‘ from eontact 7

to movable contact ¢/, line-contact I/, and line
I/, The armature, WhICh is just beginning
to start and can oppose but little (3011111361
electro-motive force to the line- current, is pro-
tected from a dangerous rush of current by

“the resistance R R’ while the field- current,

being unopposed by exfra resistance, creates
a %tronn* field and a correspondingly-strong
torque on the armature. The switch _may
then be advanced over the contacts » " and
at each step cuts an additional resistance
on each side out of the armature-circuit and
into the field-circuit. Thus the armature-
current is strengthened and the field-cur-
rent is weakened at the same time, and the

t-speed of the motor is gradually increased. It

will be seen that the same resistances ser Ve
to regulate both the armature and field-cir-

‘cuits. Insome cases to prevent undue speed-

ing of the motor when fully started final con-
tacts 12 73 may be prowded making connec-
tion with contacts ¢ ¢’ in their ﬁna,l position
and connected so as to short-circuit (more or
less) in the case shown all of the resistances
from the field-magnet circuit. On turning

‘back the switch- level C 1t reverses the a,bove-
| deseribed operation, and finally breaks the

connection with the line, leaving, however, a
permanent and continuous path for the extra
current from the field, the field-magnet, the
armature, and resistances being connected in
series in a per manently-closed circuit, which
does not include any switech-contacts.
1he same invention may be applied to a
smﬂ*le-pole switch, the field-magnet and arma-
ture being at one end conneeted together and

to the line by connections d. (Indleated in
dotted lines.)
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T'he other features of Iny invention are

illustrated in Fig. 1, wherein E is an electro-
magnet whose ar ma,uue e controls a detent T,
engaging with the controlling-lever C when
in its ﬁn&l or “on” position, theleby holding
it agalnst the action of a springs. This elec-
tro- maﬂ*neb 18 in connection with the motor-

so wire f, field-m annet I, connectlon haf contact | cneult,plefembly in the field-magnet blanch
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When for any cause the current ceasesin the | as a relay, as indicated in Fig. 7, to short-eir-

line, the electro-magnet I releases 1ts arma-
ture, which is then withdrawn by a suitable
retractor from the controlling-lever. 'T'he
spring s then throws said lever back over the
series of resistances and brings it to its open
position,so that when the current again passes
the motor is in proper condition to receive it.
In order 10 effect this release of the lever and

the consequent stoppage of the motor from a |
distance, I provide switches m, connected to
the circuit of the electro-magnet K, prefer-

ablyinashuntaround the same, as indicated.
This part of myinvention may be carried out
in many ways by providing a cireunit energized

in any suitable manner and including the
d

magnet X and one or more switches or man-
ual circuit-breakers m. The arrangement of
the push-button orswiteh m 1in a shunt around
the magnet B, so as not to interrapt the cir-

cnit including the magnet, is very desirable, ;

especially when that cireuit also ineludes the
field-magnet ecircuif, as the push-button is
then not subjected to the extra-current spark
which would ensue on breaking the field-
magnet circuit. Another advantage is that
as the wires to the push-button do not have
to carry the main field-carrent, but only to
divert enough current to weaken magnet E,
and beingnormallyidle oropen-circuited they
are analogous to ordinary open push-button
wires and may be carried to distant parts of
the building with ordinary-sized wire with-
out affecting the resistances of the field-mag-
net ecircuit or endangering the building
through which they pass. This feature is
also of importance as conducing to the per-
manence and reliability of the closed circuit
for receiving the field-magnet discharge. It
also desirable that the motor-circuit should
be interrupted whenever the machine is ex-
cessively overloaded. This I accomplish by
a second electro-magnet or coil I/, acting re-
versely or differentially to magnet E and in-

cluded directly in the motor-circuit, so that

when the current in the armature exceeds the
safe limit it neutralizes the effect of the shunt-
current flowing through the coil E and the
detent of the switch is released, allowing the
switch-lever to be thrown to the open posi-
tion. The magnet-coils E and ' may be
wound d]f[erentmlly on the same core, as
shown in Ifig. 5. The operation of this part
of my invention simply requires two oppos-
ing coils controlling the switeh, one coil be-
ing responsive to the armature-current by
being included in the armature branech or g
circuitincluding the same, as the main motor-
circuit, and the other coil being, to a great
extent at least, independent of the armature-
current, as by being placed in a shunt across
the mains or around the armature. Such a
shunt in a shunt-wound motor is offered by
the field-magnet branch, in which I prefer to
place the coil B. Tt is not necessary that the
magnet-coil E’ should act directly to neutral-
126 the effect of the coil E. Thus it may act

cuit coil K, and thus neutralize its effect and

allow the switch to open when the eurrent

through coil E’ becomes excessive.

It is obvious that any of the above mag-
nets, instead of acting directly upon the de-
tent, may act through well-known relay de-
vices, and the push-buttons m, instead of be-
ing directly in the cireuit of the magnet I,
may control the same through a 1*elay~mawnet
V in cireuit with the push- buttons and asuit-
able source of electricity,as indicated in Fig.
6. The push-buttons may be placed in mul-—-
tiple or in series, as shown in Figs. 1 and 6,
respectively, aeemdmw to the nature of the
cirenit,

Any form of detent and actuating devices

for the switch-lever C may be L"iﬁﬂ but I

prefer the construction shown in F‘igss. 1 and
4, The hub H of the switch-lever is hollow

and contains the spiral spring s, whose two

ends are free, but embrace between them
when the f;w:tch 18 in the open position two
pins 0 I/,
(see Fig. 4) and the lever C. Thus when the
switch i‘:u turned to cut out resistance pin
engages with the end of the spring and car-
ries it around, while pin b’ holds back the
other end. \'Vhen the switch-lever is released
and flies back under the influence of the
spring, the pin A/ finally engages with the
other end of the spring s, while the pin ¥’
again holds baclk the opposite end of the
spring, and the lever i1s thus stopped in a
ylelding or elastic mannen.
thus serves as a retractor and a bufTer.

The lever C carries a roller /i*, engaging
with a roller /* on the 1*6011}10(3;L1111fr rod I‘
operated by and preferably attached to the
armature ¢ of the magnet E. The roller h?
rolls on a guide G, fixed on the base B, and
by the nut n the position of this roller may
be adjusted, soas to determine to a nicety the

foree required to release the rollers from en-

gagement. This force is determined by the

du*eellon of pressure between the rollers, the

retractive effect of a spring-retractor 77, and
the rolling friction between the parts h? f?
and 72 G.
determinate than the sliding and pivot fric-
tions found in most detent devices, and the
degree of diminution of the pull on the arma-
ture which will suflice to let off the switch is
thereby made capable of accurate adjust-
ment. Instead of using the retracting-spring

/7 the detent may be Ieverbed in position, so
as to cause it to release by gravity.

While in the form I haveshown the switeh- .

lever breaks the connection of the eutire mo-
tor with the line, it will be understood that

so far as regards the antomatic operation the

switch may be used to break the connections
of the armatuare-circuit only,
~What I claim as new, and desire to secure
by Letters Patent, ig~-
1, The eombmatmn of an electric motor, a
resistance, a permanently-closed cantmuous

fixed, respectively, to the base B

The same spring

This rolling frietion is mueh more
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circuit including in series said resistance and

the field- ma,n'net and armature of the motor,

and a rhposta‘ole switch haunﬂ* connections

to sald resistance and motor.

9. The combination, with an electric mo-

tor, of a set of resistances having one end
eonnected to the armature and the other end

to the field of the motor and a switch-contact

connected to the supply-line and passing
over contacts connected to different points of
said set of resistances, so that the same set of
resistances and contacts serves for regulation
of both field and armature.

3. The combination, with an electric motor
having its field-magnet and armature in deri-
vation, of resistances and contaets connected
to the field-magnet and resistances and con-
tacts connected tothe armature and contacts
co-operating with the aforesaid contacts, con-
nected to the supply-linesand conneeted me-
chanically together, so as to 51mu1taneously
and reversely vary the resistances in the ﬁeld-

- magnet and armature-circunits.
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so vation, of a circnit-breaker in the eonnec‘uons |

4 The combination, with an electric mo-
tor, of two electro-responsive devices, each
controlling its operative connection with the
circuit and connected, respectively, in circuit
with the armature of the motor and in a
branch independent of the armature-circuit.

5. The combination, with an electric motor,
of a circuit-breaker for the connections of its
armature and electro-responsive controlling
means forthe circuit-breaker,connected to the
motor-circuit and responsive both to abnor-
mal increase and to abnormal diminution of
current in the motor connections.

6. The combination, with' an electric motor
having its armatureand field-magnet in deri-
vation, of a circuit-breaker in the connections
from the armature to the line, an electro-
magnetic device in a shunt around the ar-

mature and maintaining the circuit-breaker

closed, and an electro- mawnetlc device in-
cluded in cirecuit with the armature and oper-
ating to neutralize or oppose the action of

the otheL electro-magnetic device, Substa,n--

tially as set forth.
7. The combination, with an electric motor
having 1ts armature and field-magnet in deri-

from the armature to t]ie line and two electro-

magnetic devices oppositely controlling such
circuit-breaker and connected, respectively,
in the field branch and in (31['(311113 with the ar-
mature.

- 8. The combma,tlon, with an electric motor
having itsarmature and field-magnet in deri-
vation, of a circuit-breakerinthe connections

from the armature to the line, an actuator

and a detent forsuch cireuit-breaker, an elec-
tro-magnet acting on such detent to hold the
circuit-breaker closed and included in the
field-magnet circuit, and another electro-mag-
net acting on such-detent oppositely to the
other electroﬁmawnet and included in circuit
with the armature.

9. The combination, with an electric motor,

of a circuit-breaker controlling the connec-
tions thereof, an actuator and a detent for
said ecircuit-breaker, a magnet controlling
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said detent, a circuit connected to said mag-

net and toa source of electric current,and one
or more circult-controllers in said mrcult

10. 'The combination, with an electriec motor
having its field-magnet and armature in deri-
vation, of a circuit-breaker controlling the
connections of the armature, an electro-mag-
net maintaining such switch closed and in-
cludedin the field-magnet branch, and a shunt
around said field-magnet, and one oOr more
circuit-closers in such shunt

11. The combination, with the plvoted
switch-lever, the base, and the retractor, of
the detent consisbing of aroller on the lever,

a reciprocating detent part and a roller car-.

ried thereby, and a guide on the base, engag-
ing with thedetent-roller.

12 The combination,with an electric motm
of a circuit for its armature connections, a
coil inshunt to the armature-circuit for main-

taining said switch in its operative position,

and a coil in connection with the armature-
eircuit, acting to release said switch upon the

| existence of abnm mal eurrent therein.

In witness whereof I have hereunte set my
hand this 3d day of Ifebruary, 1892.
~ JONATHAN P. B. I‘ISKE
W}.tnesses*
JOHN W. GIBBONEY,
BENJAMIN B, HULL.
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