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Lo all whom it mai concern:

Be it known that I, Epwin C. FELLOWS, a
citizen of the United States, residing in Phil-
adelphia, Pennsylvania, have invented cer-
tain Improvements in Electric Controllers,
of which the following is a specification.

My invention consisis of certain improve-
ments in electric controllers and more par-
ticularly to an improved protective device
for automatically opening an electric circuit
in which said controller is placed whenever
the flow of current ceases or whenever it in-
creases over a certain predetermined point.

The object of my invention is to provide

an electric controller with automatic under-

- load and overload switches, which shall be
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closed by movement of the operating-arm of
sald controller. This object I attain as here-

‘inatter set forth, reference being had to the

accompanying drawings, in which—

Figure 1 is a front view of an electric con-
troller, showing my improved protective
mechanism applied thereto and with various
parts 1in the position they would occupy when
both switches are open and the controller-
handle placed so that there is no resistance
In circuit with the motor. Ifig. 2 is a view
of the controller shown in Ifig. 1, showing
both switches closed and the operating-arm
in the same position as before. Fig. 5 is a
diagrammatic view of the connections be-
tween the various portions of the controller
and the motor in circuit therewith, and Fig.
4 is a side view of the controller.

In the abovedrawings, Aisaslabor plate of
slate, marble, or other non-conducting mate-
rial held to an iron casing by screws ¢ upon
coils of resistance of the well-known form and
which has been omitted from the drawings
tor the sake of clearness. The coils in this
casing are electrically connected to a contact-
plate ', which are arranged on the arc of a
circle at the center of which is pivotally sup-
ported an operating-arm B, made long enongh
o bear upon the various contact-plates «'.

At the extreme left-hand end of the line of
contact-plates a’' is an elongated plate a?,
which acts as a dead-point in being con-
nected to the resistances. In addition to the

so above there are two other contact-plates o

metallic post ¢

and a?, arranged concentrically to the pivot
b of the operating-arm B, and which are de-
signed to be electrically connected by alami-
nated U-shaped contvact-piece b’, held to the

under side of the operating-arm B by means 55

of a bolt 6 and insnlated from said arm in
any suitable manner. Stops «® limit the
movement of the operating-arm B in both di-
rections. |

;and D are magnets connected in series 6o

with each other and so connected that all
current passing through the controller passes
through them. The magnet C has an arma-
ture ¢, pivotally attached to one of the pole-

pieces of said magnet at ¢’ and provided at 65

its other end with a spring-piece c¢*, prefer-
ably of brass. Hither formed integral with
or rigidly fixed to this spring-pilece is an up-
wardlv-extending piece c¢®, slightly bent at

the end and so placed as to form a rubbing 7o

contact with a spring-contact ¢, carried by a
Hinged or pivoted to the
pieco c®near its end is a downwardly-extend-

ing piece ¢!, which, while free to swing to the
left-hand side of a perpendicular through its #5
pivot ¢° is so constructed that it cannot

swing to the other side of said perpendicular.
Theresult of this constructionis that as the op-

erating-armis turned from the position shown
in Figs. 1 and 2 to its extreme left-hand po- 8o

sition the arm c¢' swings on its pivot to allow
it to pass without motion being imparted to
the armature ¢. When, however, the oper-
ating-arm is moved from 1its off position to

the right, it immediately engages the arm ¢! 83

and swings the armature ¢ on 1its pivot, as
set forth hereinafter. The magnet D simi-
larly has an armature d pivoted tothe magnet
pole-piece b', being provided, however, with
an extension -
however, it passes a screw ¢’ and then is in
engagement with a post or stud d*, by which
undue motion of the armature d upon the

- pivot is prevented.

Pivotally carried on a stud

shaped metallic arm /', normally retained in
the position shown in Fig. 1 by means of a
spiral spring /%, mounted upon thesaid stud 7.
The contact-brush 7918 carried on one arm of
| this pieco ', and when said picce is in -the 100

Beyond said pivotal point, go

f is an L- g5
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position shown in Fig. 2 this brush bears
upon the contact-plate e’. When the piece

;/ has been turned on its pivot against the ac-

tion of the spring f* to the position shown in
Iig. 2, it may be retained in said position by
means of the armature d, which engages one
of 1ts arms. The said armature is movable
upon its pivot sufﬂuentlv to disengage this
arm and allow the plece /' to turn on its pivot
under the influence of the spring 7* and
break contact with the plate .

J*1s a freely-movable depending arm also
carried on a pivot f, having a pmJectlou '
from its head placed so as to engage & pin
in one of the arms of the piece f, the rela-
tive positions of the various parts being such
that when the operating-arm I3 is turned on
its pivot b6 from the position shown in Fig. 1
it engages the depending arm f*, whose pro-
jections /7 shortly come in contact with the
pin f, thus swinging the piece /' on its pivot
against the spring /% and causes the arm of
the said piece to pass under and raise the ar-
mature d and the other arm to contact with
the plate e throughits brush /. When, how-
ever, the arm I3 18 moved in a contrary di-
rection, 1ts engagement with the depending
arm j*merely swings this latter upon its pivot
without in any way tending to move the
piece 1.

d, s ¢*5 g°, and ' are binding-posts, two of
these—viz., gand g°>—being designed for con-
nection tothecurrent-supplying means, while
the remalning three are connected to the
motor, as shown in Fig. 3.

I represents the resistance connected to
the contact-plates o', and it is to be noted
that there is a very high resistance /;, perma-
nently emmected between the two contact-
plates o and «!, and also a second high re-
sistance h , permanently connected between
the posts ¢ ‘and one terminal of the magnet C.
This latter resistance serves to prevent the
injurious and destruetive flashing or ‘“‘kick ™
which follows breaking of the connection be-
tween the plates ¢® and ! and between the
spring-contacts ¢ and ¢, respectively.

Tracing the course of the current through
the apparatus it will be seen that from the

terminal g% connected to the positive feeder,

1t passes to the contact-plate ¢°, and thence
when the switches are closed through the
piece /7, the armature d, the magnet D mag-
net C, armature ¢, spring- eontact plece 3,
and into the Sprinn conmet ¢. Hrom here it
passes to the stud ¢', to the pivot of the op-
erating-handle I, :«113 which point it divides,
a portion ﬂowmn to the binding-post ¢ and
thence through Lhe field-coil J of the motor
to the bmdmﬁ -post ¢' and into the cuarved
contact-plate @, From hereit passesthrough
the contact arm or brush b, to the second
CLlI‘Ve(]. contact-plate a?, to the binding-post
g°, and the negative feed-wire. 1The 1*est of:
the current ﬂomnn to the pivot of the oper-
ating-arm [ passes through this arm, and

closed, so that now when the operatin

703,340

Cmore or 1ess of the resistance II and to the

'demﬂ—-pcgt of the terminal ¢'. I‘rom here
{ passes through the armature J' of the mo-
tor and ]Oms with the wire from Lhe {ield-
coils J, going to the binding-post ¢, Lhe ¢con-

q61- plaﬁue af*, arm O, contact- plate ¢!, and to
the negative feed-wire

In operating the Gevwe and stmtmﬁ with
both the switches upon the operating-arm in
the position indicated in Fig. 1 it will be
seen that in order to close the switches and
thereby properly start the motor it is neces-
sary, first of all, to move the arm I3 to its ex-
treme loft-hand position. In doing this it
will be seen that, asabove described, the de-
pending arm f* revolves the L.- slmped COT1-
tact-piece /' on its pivot, so that one of its
arms passes under the armature d of the
magnet D and remains in contact with the

- end of said armature, owing to the action of

the spring /~ this other arm at the same time
resting upon the contact-plate ¢>. The op-
erabing-arm in being moved to its starting-
point further strikes the depending spring-
piece ¢*, carried at the end of the extension-
armature ¢*, but passesin this withont alter-
1ng the position of the said armature. It will
be assumed that the main supply-switch is
o-a1'Mm
1318 moved so as to supply current to the
motor 1t first comes in contact with the de-
pending piece c¢*, which is in the position
shown in Ifig. 1, and since this arm cannot
be turned on its pivos ¢’ further action of the
operating-arm I> swings the armatare ¢ upon
its pivot ¢’ andshortly b1 ings the spring-plece
¢’ into contact with the piece e. 'This action
immediately allows current to flow to the
fields of the motor energizing the magnet C,
which attracts the armature and returns the
bwo spring-pieces ¢® and ¢ in-contact with one
another. The continned motion of the arm
B brings it into contact with the first of the
contact-plates ', thus permitting current to
flow to the armature in the motor and sup-
porting this in the customary well-known
manner. As the arm I3 is further moved
the motor is speeded up until as the said arm
approaches its maximum right-handed posi-
tlon it comes in contact with the depending
arm 14, but since this is free to move on its
pivot fin the direction which the arm B is mov-
1ng such action does not affect the L.-shaped
piece /. If now from any cause the current
15 cut off even for a moment from the cir-
cuit, the magnet C releases its armature ¢,
such action being materially assisted by the
action of the two spring-pieces ¢ and ¢’. In

order now to again start the motor, the op-

erating-arm C must be moved to its off posi-
tion at the extreme left of the controller and
the motor brought up to speed as at the
beginning. On the other hand should the
motor for any reason become overloaded the
magnet D will attract its armature d from
ms normal position, as shown in Figs. 1 and

whau the controller is in opembmn through | 2, thus allowing the [.-shaped ]_JIGCG‘/ to turn
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on its pivot and break the connection be-
tween sald armature and contact-plate e
Such breaking of the connection only allows
the magnet C to release its armature, this
also breaking the connection between the
spring-pieces eand ¢®. Asthe arm B is moved
to its zero position the piece ' is again moved
so as to electrically connect the armature o
and the contact-plate ¢°, after which the con-
nection is restored between the spring-con-
tacts e and ¢® and the motor speeded up, as
before.

It will be understood that under ordinary
circumstances the face of this controller is
completely inclosed, there being no part ac-
cessible except the handle 0* of the operating-
arm B. It will be noted that the piece f is
seft to connect the armature ¢ and the plate
¢’ by movement of the operating-arm B far-
ther on to its off position, while the connec-
tion between the spring-plates e and ¢® of the
underload-switch is made as the said arm is
moved from 1ts off to its on position. By
means of the screw d® the distance of the ar-
mature d from the pole-piece of the magnet
may be adjusted, thus regulating the line of
overload which may be put on the motor with-
out eausing said armature to move, sc as to
release the arm /' and open the circuit.

I ¢laim as my invention—

1. The combination with an electric con-
troller having contact-plates and an operat-
ing-arm for the same, of an overload and an
underload switch, bo’r.h of said switches being
constructed to be closed by motion of said
arm, substantially as deseribed.

2. An electric controller having contact-
plates, an operating-arm for the same, an un-
derload-switch and an overload-switch, one
of said switches being operated by motion of
the arm from its off to 1ts on position and the
other being operated by motion of said arm
in the opposﬂe direction, substantially as de-
scribed.

3. The combinationin an electric controller
having contact-plates and an operating-arm,

| of two spring-controlled switches placed so

as to be closed by motion of said operating-
arm, one of said switches being provided with
mechanism for automatically opening the
confrolier-circuit when more than a prede-
termined quantity of current passes there-
through, the other having means for opening
sald current when the quantity of current in
thesamefalls below a predetermined amount
substantially as deseribed.

4. The combination with an electric con-
troller having contact-plates and an operat-
ing-arm, of two manually-operated, mechan-
ically-released switehes, one of the same hav-
ing means whereby it is closed by motion in
one direction of the operating-arm and the
other having means whereby it is closed by
niotion of sald arm in the opposite direction,
substantially ds described.

9. 1T'he combination with an electric con-
troller having contact-plates and an operat-

ing-arm, of an overload and an underload

switeh, the overload-switch having mechan-
1sm wheleby 1t is closed when the opemtmﬂ-
arm 1s moved from its on to its off position
and the underload-switeh having mechanism
whereby it is closed when said arm is moved
from its off to its on position, substantially
as described.

6. ''he combination with an electric con-
troller having contact-plates, and an operat-

ing-arm, of two switches each having operat-

ing-magnets, an arm pivoted to each of sald
SWltehes and extending into the path of mo-
tion of the oper atmﬂ'-m m, with meanson each
of said switches Whereby sald arm 1S permit-
ted to close the same when said arm is moved
in a definite direction, substantially as de-
scribed.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

EDWIN C. FELLOWS.

Witnesses: |
WILLIAM K. BRADLEY,
Jos. H. KLEIN.
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