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To all whom it may concer.:

Be it known that I, HArRrY H. BLADES, a
citizen of the United State% residing at De-
troit, county of Wayne, State of thhloan
ha,ve invented a certain new and uqeful Tm-
provement in Electrical Switches for Mo-
tors, &c.; and I declare the following to be a
full, clear, and exact description of the inven-
tlon such as will enable others skilled in the
art to which it pertains to make and use the

same, reference being had to the accompany-
ing dl&Wan“S whmh form a palt of thisspeci-
ﬁcatlon

It is the object of my invention to provide
a switeh for electric motors on constant po-
tential circuits, such that when there is a ces-
sation of the current it will automatically
break the armature-circuit and assume its ini-
tial position, ready at will to graduaally turn
the current on the armature in starting.

In starting shunt-motors on constant poten-

‘tial eircuits the field-cirenit is first made, and |
then the current is thrown gradually on the

armature. This leaves the switch-lever for

starting the armature in its final position.

In stopping, the operator first breaks the

- main ecireuit, including the fiéld-circuit, and

30

then after the motor stops turns the switch-
lever for starting the armature from its final
position back to itsinitial. Very often,how-
ever, the operator forgets to turn this arma-

- ture-lever back, and when the time comes to
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start the motor turns on the main switch, and
thus throws the full current into the arma-
ture before it has time to generate its coun-
ter-electro-motive force, and thus reduce the
current flowing through it. The result of
this is that either the armatureis burned out
orthefusible plugs putin forits protection are
blown; also, the circuit is sometimes broken
forashorttime by the stopping of the dynamo,
a short ecircuit at the central station, or for
some other cause. In thisevent the ordinary
armature-lever would of course stay in its
final position, and when the current is re-es-
tablished either the armature or the plugs
would burn out.

It is the object of my invention to obviate
these difficulties by a device such that when
the cireuit is broken, whether intentionally
or not, the armature will be thrown out of cix-

cuit. This I accomplish by a combination of
devices hereinafter more fully shown and de-
scribed. ,

In the drawings, Figure 1 is a plan view of
my improved switch, and Fig.2 is a cross-sec-
tion of the same. Fig. 3 is a diagrammatic
view showing the circuits.

In the above dra,wincf%, J J’ are the main-
line wires.

K is the main switch controlling the eur-
rent.

L represents the fields of the motor, and M
is the armature of the motor.

A represents the switch-lever, This lever
is the armature of the magnet B, which I pre-
fer shall be a horseshoe electro-magnet, al-
though it may be any electro-magnet, the same
being preferably in the field-circuit. If the

-electro-magnet is a horseshoe electro-magnet,
| as shown, the lever A is preferably pivoted

at a,as shown, toone pole b of the magnet B.

C is a spring engaged at one end to the ex-
tension of the pole b and at the other to the
cap or drum D, which is revolved on the
pivot @ by the movement of the lever, and
so increases the tension of the spring.

E.is a blank segmental terminal, and the
spiral shown in Fig.1 as projecting from it is
insulated from it and connects the pivot of
the lever with one of the ter mlnals of the ar-
mature.

E’ E? B3 &e., are segmental terminals con-
nected withanumber of resistance-coils joined
in series, whereby a varying amountof resist-
ance may be thrown into the armature-cir-
cuit in starting, the said resistance E’ being
the greatest, and each successive segment gov-
erning a smaller resistance, until finally the
armature is without any external coils in se-
riés with it. In this particular case the elec-
tro-magnet B is in series with the field-mag-
nets of the motor, and of course the changes
in the armature-cireuit produce no change in
the coils of the magnet 1.

The operation of the switch will now be un-
derstood. The main circuit, including the
field - circuit, is now closed with the usual
double pole or other switch IL. The lever A,
at rest in its initial position on the blank ter-
minal E, is moved to the segment E’. The
armature-cireuit is now closed with the whole
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resistance in series with the armature. The
armature starts slowly, and as the speed in-
creases the lever is moved from one segment
to the next, thus reducing the resistance un-
til finally on the last segment the armature
runs without any resistance whatever. As
the lever reaches the last segment, the arma-
ture of the electro-magnet rests upon the other
pole b’ of the magnet, and is thus held by this
magnet against the action of the spring, which
tends to bring the lever back. The coils of
the electro-magnet being in series with the
field, the lever will remain in its final position
as long as the field-circuit and main cireunit
are not broken. When the main ecircuit is
broken, whether accidentally or, as usual, by
the operation of the main switeh, the motor
will gradually slow down, and when it has
nearly stopped the lever A will fly back toits
original position by the action of the spring.
The lever will not fly back until the motor
has neml} stopped since the magnet which
holds it is in series with the ﬁelds, which are
still excited to an extent by the motor acting
as generator in slowing down, the fields being
in shunt around the armatur .Thus when
the lever has gone back to its 01*10111:11 posi-
tion the armature circuit is broken and the
motor is now ready to start without the lia-
bility of either burning out the armature or
blowing the fusible strips or plugs.

F are stops against which the lever may

strike, and G is a wearing-plate on which the

lever may bear.

It will of course be understood that this
magnet may be any electro-magnet, and the
oeneml construection may be Vamed widely
\qthout departing from my invention, which
contemplates, broadly,any gradual resmtanee-
switch for starting an armature, in which
switech an electro- maonet operates' by the
magnetism to hold th_e switch-lever in its
proper position when the current is on, and
mechanism for automatically returning the
switch to its initial position when released
by the demagnetization of the said magnet.

‘What T claim is—

1. In a shunt-wound electric motor, the

combination, with the field-cireuit, of a mag-
‘net in"the said c¢ireuit, a hand-switch adapted
to open and close the armature-circuit, said
switch arranged to be held in its closed posi-
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tion by the magnetism of the said magnet,
and means for automatically retracting the
said switeh to its initial position when the
magnet is de-energized by the cessation of
the eurrent through the field-circuit, substan-
tially as described.

2. In a shunt-wound eleetric motor, the
combination, with the field-cireuit, of a horse-
shoe-magnet in the said ecireunit, a hand-
switeh pivoted to one pole of the magnetand
adapted to open and close the armature-cir-
cuit, said switch arranged to be held in its
closed position by the magnetism of one pole
of the magnet, and means for automatically
retracting the said switeh to its initial posi-
tion when the magnet is de-energized by the
cessation of the current through the field-cir-
cuit, substantially as described.

3. In a shunt-wound electric motor, the
combmatlon with the field-circuit, of a mag-
net in'said Cll‘GUlt a hand-switch plvotecl to
one pole of the magnet and adapted to open
and close the armature-circuit, a series of
terminals in contact with which said hand-
switeh is adapted to sweep, said terminals
governing a series of resistances, whereby the
armature-current is admitted gradually past
the switch, said switeh arranged to be held
in its closed position by the maonetmm of the
sald magnet, and means for antomatically re-
tracting the said switch to its initial position
when the magnetisde-energized by the cessa-
tion of the current through the field-cireuit,
substantially as described.

4, In" a shunt-wound electric motor, the
combination, with the field-circuit, of a mag-

‘net in said circuit, 2 hand-switch adapted to

open and close the armature-circuit, said
switch arranged to be held in its elosed posi-
tion by the magnetism of the. said magnet,
and a spring for automatically retracting the
said switch to its initial position when the
magnet is de-energized by the cessation of
the current through the field-circuit, substan-
tially as described.

In testimony whereof'I sign this specifica-
tion in the presence of two witnesses.

HARRY 1. BLADES.

Witnesses:
W. H. CHAMBERLIN,
E. WELTON,
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