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To all whon tt maly concermn:

36 it known that'l, HARRY H. BLADES, a
citizen of the United States, residing at De-
troit, county of Wayne, State of Michigan,

= have invented a certain new and useful Im-
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provement in Automatic Electric Switches;
and I declare the following to be a full, clear,
and exact description of the invention, such
asvill enable others skilled in the art to which
it pertains to make and use the same, refer-
ence being had to the accompanying draw-
ings, which form a part of this specification.

This invention relates to automatic elec-
trie switches, and has for its object a switch
adapted to govern the admission of the elec-
tric current to the armature-circuit of an
clectricmotor, and to gradually and automati-

cally throw out of the circuit SUCCcessive re-

sistances until the resistanceshave been en-
tirely thrown out and the current hasa prac-
tically unimpeded passage to the motor. The
invention pertains tothesame subject-matter
and is somewhat analogous to previous in-
ventions for which patentshave been granted
to me—namely, Nos. 418,678, 457,338, 457,339,
and 453,032. Thisinventionisa development
and improvement of the inventions described
in said patents, and possesses certain features
which are entirely novel.

This invention is intended to be used pri-
marily with shunt or compound wound motors
on constant-potential circuits, but it may be
employed in other connections and u ncer dit-
ferent conditions, and I do not wish to be
limited in its application. This automatic
«witch is actuated by a small round belt
driven directly by the motor-shatt or coun-
ter-shaft connected with the shaft of the
motor. Theround belt passes overa grooved
pulley on a shaft mounted in bearings on the
frame of the switeh-box. Fastened tothe shatt
is a worm which meshes in and turns a worm-

wheel. Theworm-wheelisrigidly attached to-

the core of a stationary electromagnet, the
coils of which are wound on a brass spool, the
bore of which serves as a bearing for the re-
volving core and pole-piece. The core also
has a slight longitudinal movement through
the spool. The spoolis firmly screwed to the
back of the slate switehboard, the switch
contacts and lever being on the other side.
The shaft of the switch-lever extends through

the switechboard, and securely fastened to 1t
is an iron flange or arm, moving always with
the switch-lever. When the electromagnet
is not excited the lever and flange move en-
tirely free. Theend ofthecore of the magnet
presents its surface close to the surface of
the iron flange, but a coiled spring recessed
in a cavity drilled in the core serves to keep
the core and the flange entirely separate,
while the electromagnet is mnot excited.
When the electromagnet is excited, the core
and pole-piece which surrounds the spool 1n
the form of a cylindrical cup attract the
flange and hold it in magnetic cluteh. As
the current is usually thrown “on” from a
main-line snap-switch, it excites the electro-
magnet and the motor at the same time. AS
the armature of the motor begins to move, 1t
turns the pulley very slowly, the worm-gear
and the switeh-lever which gradually passes
from the first contact successively to the
others until the resistance is entirely cut out
of the armature-circuit and after the switch
has reached its final position the worm-gear,
core and pole-piece still continue to revolve
with the shaft of the motor.
of the eore and pole-piece is sufficient to hold
the iron flange and leverin magnetic cluteh,
while in revolving they slide over the surface
of the iron flange which is stationary when
the lever has reached its final position. “T'he
work done by the belt is much increased when.
the lever has reached its final point, as it has
not only to turn the worm-gearing, but to force
the core and pole-piece to slide over the mag-
netically-excited flange. Sometimes the con-
struction is varied so as to bring the worm-
gearing to rest at the time tnat the lever
reaches its final position. This 18 done by

bringing the worm-wheel into very close mesh

with the worm, thus offering considerable
resistance, or further by adding a consider-
able weight to the worm-wheel, or by a light
brake. In this case the small round belt
would not turn with the shaft of the motor,
but would remain stationary, the motor-
shaft revolving within it. Under many ecir-
cumstances it will be found desirable to op-
erate the worm-gearing by hand by a crank
fastened tothe worm-shaft. Of courseit will

be understood that the rate of movement of
the switch-lever is capable of being adjusted
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to awide range by changing the gearing. The
preferable adjustment is one such that the
movement is completed in from ten to twenty
seconds. The armature-circuit is also pref-
erably a closed cireuit, and the switch-lever
does not touch the contacts until the iron
flange has been drawn into magnetic cluteh.
The switch-lever does not open or close the
armature-circult, but only short-circuits the
resistances, and sparking and injury to
contacts 1s thus obviated.

Itig important that one terminal of the elec-
tromagnet shall be connected with an isolated
main-line contact, thatis in cireuit only when
the main line is on. Such an isolated circuit
1s shown in the drawings at W. The other
terminal of the main-line magnet may be
connected with the corresponding terminals
of the motor on the other side of the main
switch. If both terminals of the electro-
magnet were connected with the terminals
of the motor there would be a closed circuit
through the electromagnet across the motor-
armature, and as thisarmature generates con-
siderable current before coming to rest, the
switch-lever would be held in magnetic clutch
for too long a time before dropping, instead
of being instantly released to return toits ini-
The cylindrical or drum pole-
piece serves as a shield for the coils of the
electromagnet, and preserves them from. in-
jury in those places where injury is liable to
occur. In some cases the cylindrical pole-
piece might be dispensed with, and then the
electromagnet would have the usual form of
the solenoid with revolving armature only
one end however serving to move the switch-
lever. The weightof the switch-lever is usu-
ally sufficient to bring it back to its initial
position, but a flat concentric spring may be

-~ attached to the center of the switch-lever for
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this purpose. When the current is inter-
rupted the lever immediately drops whether
its movement is completed or not. The coil-
spring recessed in the center of the core of
the electromagnet throws the switeh -lever
and the arm 9¢ out of cluteh and overcomes
any residual magnetism that might tend to
hold the arm.

In many kinds of work, such as elevator

work, 1t is possible to “make” or ‘““brealk ? -

the main switeh at any time without refer-
ence to the motor, as theswitch-leverisalways
in a positionol “*safety,” since it instantly re-

turns to 1ts starting-point with all the resist-

ance in the armature-cireuit.

While the invention is of great value as a
matiter of convenience in elevator and kin-
dred work, it also saves a large item of ex-
pense, for in many places motors are allowed
to run continually light, consuming consid-
erable current, when by the use of this switch
they might be started and stopped as required.
As the invention is particularly applicable
to special kinds of work, such as the running
of hoists, pumps, cranes and elevators, it may
also be used to advantage whenever the usual

the
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type of stationarymotorsareemployed. The
main snap-switch controlling the main circuit
18 usually controlled by a cord extending over
pulleys. One pull of this cordis sufficient to
start or stop the motor, while the operator
may be at a considerable distance from the
motor and starting-switch. 1t has not been
thought necessary to indicate such an actu-
ating-cord in the drawings.

The switch may be used with reversible
motors by locating a duplicate set of resist-
ance-contacts on the opposite side of theslate
switchboard. Asthe motorreverses,it turns
the worm and worm-wheel in the opposite di-
rection, and consequently the switch-lever.
The action of the switch then becomes exactly
the same in both directions.

In the drawings, Figure 1 is a perspective
of the switch and case of resistance-coils.
Fig. 2 is a sectional elevation of the switch,
taken in the plane passing from front to rear
through the line 2 2 of Fig. 1. Tig. 3 is a
diagram indicating the face of the switeh, the
snap-switeh, and the wiring.

3 indicates a case of resistance-coils.

4 indicates a switchboard, preferably made
of slate orsome similar non-conducting mate-
rial, provided with a central hole for the pas-
sage of a shaft for a switch-arm, and with
other holes suitable for the binding-screws,
binding-posts, &e.  To the back of the plate
418 held a spool 5, upon which is wound a so-
lenoid 6. Within the central opening through
the spool 5 is journaled a core 7, and to the
core 7 is secured a pole-piece 8. The pole-
piece 8 is cup-shaped or cylindrical, and en-
tirely surrounding the solenoid. That edge
of the cup which lies toward the plate 4 forms
one magnetic pole, and the end of the core 7
forms another magnetic pole. In the core 7
is a central cavity 7. Concentric with the
cavity is the shaft 9, which projects through
the plate 4 and carries on its projecting end
9% a switch-arm 9°) arranged to sweep the re-
sistance-terminals 3* to 3, and to stop, while
still in contact with the terminal 3i, against a
lamp-terminal 3%,

The shaft 9 is arranged to slide for a lim-
ited distance through the bearing in the face
4, so that the arm 9¢, which is keyed to the
shaft 9, can approach toward or recede from
the pole-pieces 7 and 8. A spring-brush 9,
on the end of the sweep 9", makes contact
with the resistance-terminals in the move-
ment just deseribed.

- Projecting from the rear of the core is a
shatt 9°, having keyed to it a worm-wheel 10,
and this wheel is insulated from the shaft by
an Interposed insulating-bushing 10*. The
worm-wheel 1s driven from the motor by belt-
ing that will slip if the resistance is great.
L'he belting isregulated to turn the pole-pieces
so long as there is no serious obstacle inter-
posed. Should the belt be tight enough and
strong enough, as is usually the case, to con-
tinue to turn the pole-pieces after the sweep
reaches the lamp-terminal, the switch is not
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injured, as in that case the sweep and arm 9°

simply remain stationary.
In the cavity 7%, surrounding the shatt 9,
is a coiled spring 7°, which bears against the

¢ bottom of the cavity and against the arm 0e,
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and tends to foree the arm away from the pole-
pieces and the brushes 9! out of contact with
the resistance-terminals. The wiring (which
will be explained) is such that as soon as the
current is switched through the motor 1t
passes through the solenoid b, energizes the
magnet, draws the arm 9° against the pole-
pieces and produces a magnetic clutch Dbe-
tween the pole-pieces and the arm. At the
same time the motor starts, the belt begins to
rotate the poles and the arm and switeh b,
throwing it gradually over the resistance-ter-
minalsuntil all but thelast terminal has been
passed and the resistance cut out. The arm
stops against the lamp-terminal 3%and shunts
a cireuit through the lamp K. Solong as the
lamp remains lighted it is an indication that
the resistance in the armature-circuit of the
motor is at a minimum.

The electric current from one side of the
main switeh S, passing to the binding-post A
on the motor, branches, part going through
the field-circuit, thence to a binding-post b,
and Dby the wire BT to the terminal 1" on
the other side of the main switeh. The other

branch of the current goes through the arma- .
ture-circuit, thence to the binding-post C on

the motor, then by the wire CE to the bind-
ing-post E on the switch, then by wire (shown
by dotted lines) to the final point 3' on the
switeh, then through all the resistances to the
first point 3* of the switch, then by a wire
(shown by dotted lines) to the binding-post
I, passing in its course through the shaft 9,
to which also the switch-lever is connected.
From this binding-post F the current passes
by the wire B to the binding-post 1> on the
motor, thence by the wire BT to the other
terminal T on the switeh. When the lever is
on the final point of the switeh, the current

passes directly through the lever to binding-

post F.  The wire runs from the 1solated con-

tact W, on the main switch, to the terminal

R of the clectromagnet. Thence the current
passes through the ceils of tne magnet to the
other terminal I, then by the dotted wire to
the binding-post IF, then by the wire FB to the
binding-post B, then by the wire BT to the
other terminal T of the main switch. The
lamp-cireuit, as shown, is a direct shunt be-
tween the isolated terminal W, on the main
switech, and the terminal T, on the other side
of the main switch. The lamp-contact 8% is
only ‘“live ” when it is touched by the lever.

1o summarize some of the advantages of
this switeh: The quick instant return of the
lever is an improvement over a switch 1n
which the lever is governed by a dash-pot, as
the oil in the dash-pot retards the lever sev-
eral seconds, during which time it might be
possible to damage the armature and com-
mutator of the motor by making the main cir-

W

cuit. A stationary electromagnet is prefer-
able to a movable magnet, as brushes and a
commutating device are necessary in that
case, in order to carry the current to the colls.
A closed armature-circuit obviates all spark-
ing and burning of the resistance-contact; the
ease with which the switech may be made re-
versible, by simply duplicating the contacts
on the opposite side; as a worm-gear 18 em-
ployed, it forms a lock on the switch which
cannot be turned back except by turning the
worm in the opposite direction; the drum
cylindrical pole-piece serving as a shield for
the magnet-coils; the drop of the lever from
any point whether movement 1s completed or

‘not: the spring, making certain the throw of

the switch-lever out of clutch; the isolated

contact on main switch preventing gener-

ating of current in the magnet by motor-
armatures while slowing down; the instant
return of the lever in case of a shut-down at
the central station, or a break somewhere on
the line; the novel form of the pole-plece
making it possible for it to continually re-
volve and not to have to start at some fixed
point as it would if irregularly shaped; the
changing of the relative positions of ilange
and switch-lever on the common shaft,making
it possible to adjust as desired the stopping-
point of the lever, which 1s usually the final
point on the switch.

What I claim 18—

1. The combination with an electric motor,
of a switch governing the admission of cur-
rent to the motor, a solenoid electro magnet
on an independent shunt circuit, said solenoid
having a revolving armature adapted to en-
ogage and hold in magnetic clutch an iron
flange attached to a switeh lever, a series of
resistances arranged to successively malke
contact with the said switeh-lever, and means
for automatically retracting the said switch
lever to its initial position when the magnet
is deenergized by the cessation of the cur-
rent substantially as described.

9. The combination with a shunt wound
olectric motor on a constantpotential circuit,
of a switch governing the admission of cur-
rent to the motor, a solenoid electro magnet
on an independentshunt cireuit, said solenoid
having a revolving armature adapted to en-
oage and hold in magnetic clutch, an iron
flange attached to the switch levers, a series
of resistances arranged to successively make
contact with the said switch lever, and means
for automatically retracting the said switch-
lever to its initial position when the magnet
is deenergized by the cessation of the cur-
rent, substantially as described.

3. The combination with a shunt wound
electric motor on a constant potential cireunit,
of a switch governing the admission of cur-
rent to the armature circuit, said armature
circuit being a continually closed circuit, a
solenoid electro magnet on an independent
shunt civeuit, said solenoid having a revolv-
ing armature adapted to engage and hold 1
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magnetic cluteh an iron flange attached to s
switch lever, a series of resistances arranged
to sucgessively make contact with the said
switch lever, and means for automatically re-
tracting the said switeh lever to itsinitial po-
sition, when themagnet is deenergized by the
cessation of the current, substantially as de-

- seribed.

4. The combination with an electric motor,
of a switch governing the admission of cur-
rent to the motor, a solenoid electro magnet
on an independent shunt c¢ircuit, said shunt
circuit lying between one terminal of the mo-
tor on one side, and an isolated main line con-
tact on the other, said solenoid having a re-
volving armature adapted to engage and hold
in magnetic clutch an iron flange attached to
a switchlever, a series of resistances arranged
to successively make contaet with the said
switeh-lever, and means for automatically re-
tracting the said switeh lever to its initial Po-
sition when the magnef is deenergized by the
cessation of the current, substantially as de-
scribed. .

5. I'he combination with a shunt wound
electric motor on a constant potential cireuit,
of a switeh governing the admission of cur-
rent to the motor, a solenoid electro magnet
on an independent shunt cireuit, said shunt
circuit lying between one terminal of the mo-
tor on one side, and an isolated main line con-
tact on the other, said solenoid having a ve-
volving armature adapted to engage and hold
In magnetic cluteh, an iron flange attached
to & switch lever, a series of resistances ar-
ranged o successzively male contact with the
sald switeh lever, and means for automati-
cally retracting the said switeh-lever to its
initial position when the magnet is deener-
gized by the cessation of the current, substan-
tially as described.

6. The combination with a shunt wound
electric motor on a constant potential circuit,
of a switch governing the admission of cur-
rent to the armature circuit, said armature
circuit being a continually closed cireult, a
solenoid electro magnet on an independent
shunt circuit, said independent shunt cireuit
lying between one terminal of the motor on
one side, and an isolated main line contacton
the other, a solenoid electro magnet on an in-
dependent shunt eireuit, said solenoid hav-
Ing a revolving armature adapted to CNEae
and hold inmagnetic eluteh an iron flange at-
tached toaswiteh lever, aseries of resistances
arranged to suceessively malke contaet with
sard switeh lever, and means for automati-
cally retracting the said switch lever to its

‘initial position when the magnet is deener-

gized Dy the cessation of the current, sub-
stantially as described. |

7. The combination with an electro motor,
of a switeh governing the admission of cur-
rent to the motor, a solenoid electro magnet
on an independent shunt circuit between the
terminals of the motor, said solenoid having

~a revolving armature adapted to engage and |

ciuteh, an iron

552,094

| hold in magnetic clutch an iron flange at-

tached to a switchlever, aseries of resistances
arranged to successively make contact with
the said switeh lever and means for automadti-
cally retracting the said switch lever to its
Initial position when the magnet is deener-
gized by the cessation of the current, sub-
stantially as described.

8. The combination with a shunt wound
clectric motor on a constant potential cireuit,
of a switch governing the admission of cur-
rent to the motor, a solenoid electro magnet
on an independent shunt circuit between the
terminals of the motor, said solenoid having

a revolving armature adapted to engage and

hold 1n magnetic cluteh an iron flange at-
tached to a switch lever, a series of resistances
arranged to successively make contact with
the saidswitch lever, and means for automati-
caily revracting the switch lever to its initial
position when the magnet is deenergized by
the cessation of the current, substantially as
deseribed.

J. The combination with a shunt wound
electric motor on a constant potential circuit,
of a switch governing the admission of cur-
rent to the armature circuit, said armature
circuit being a continually closed circuit, a
solenoid electro magnet on an independent
shunt circuit, said solenoid having a revolv-

‘Ing armature adapted to engage and hold in
magnetic elutch an iron flange attached to a

switch lever, a series of resistances arranged
to suceessively malke contact with the said
switch lever, and means for automatically re-
tracting the said switeh-lever to its initial po-
sition when the magnetisdeenergized by the
cessation of the current, substantially as de-
scribed.

10. Thecombination with an electric motor,
of a switch governing the admission of current
to the motor, an electro magnet on an inde-
pendent shunt circuit, said magnet having a
revolving core and pole piece adapted to en-
gage and hold in magnetic clutch an iron
flange attached to a switch lever, a series of
resistances arranged to successively make
contact with the said switch lever, and means
for automatically retracting the said switch-
lever toits initial position when the magnet is
deenergized by the cessation of said current,
substantially as deseribed.

11. The combination with an electric motor,
of aswitch governing the admission of current
to the motor an electro magnet on an inde-
pendent shunt circuit, said magnet having a
revolving core and a cylindrical pole-picce
adapted to engage and hold in magnetic
lange attached to a switeh le-
ver, a series of resistances arranged to sue-
cessively make contact with the said switeh
lever, and means for automatically retracting
the gsaid switeh lever to its initial position
when the magnet is deenergized by the ces-
sation of the current, substantially as de-
scribed.

12. The combination with an electrie motor,
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of aswitch governing the admission of current

to the motor, an electro magnet on an inde-
pendent shunt circuit, said magnet having a
revolving core and cylindrical pole - plece
shielding and inclosing the coils of said mag-
net, and being adapted to engage and hold 1n
magnetic elutch, an iron flange attached to a
switeh lever, a series of resistances arranged
to successively make contact with the said
switch lever, and means for automatically re-
tracting said switeh lever to its initial position
when the magnet is deenergized by the ces-
sation of the current, substantially as de-
scribed.

13. Thecombination with an electrie motor,
of aswitch coverning the admission of current
to the motor, a stationary electro magnet on
an independent shunt circuit, said magnet
having arevolving core and pole piece adapted
to engage and hold in magnetic clutch, aniron
flange attached to a switeh lever, a series of
resistances arranged to successively make
contact with the said switeh lever, and means
for automatically retracting the said switch
lever to its initial position when the magnet
is deenergized by the cessation of the current,
substantially as described.

14. Thecombination with anelec¢tric motor,
of a switch governing the admission of current
to the motor, a stationary electro magnet on
an independent shunt circuit, said magnet
having a revolving core and pole piece cylin-
drical in form, and shielding and inclosing the
coils of said magnet and adapted to engage
and hold in magnetic clutch, an iron flange
attached to a switch-lever, a series of resist-
ances arranged to successively make contact
with the said switch lever and means for au-
tomatically retracting the said switch lever to
its initial position when the magnet is deen-
ergized by the cessation of the current, sub-
stantially as deseribed.

15. The combination with an electric motor,
of aswiteh governing the admission of current
to the motor, a stationary electro magnet on
an independent shunt cireuit, said shunt cir-
cuit lying between one terminal of the motor

on one side, and anisolated main line contact

on the other side, said magnet having a re-
volving core and pole piece adapted to engage
and hold in magnetic clutch, an iron flange
attached to a switeh lever, a series of resist-
ances arranged to successively make contact
with the said switeh lever, and means for au-
tomatically retracting the said switch lever
to its initial position when the magnet is de-
energized by the cessation of the current, sub-
stantially as described. |

16. The combination with a shunt wound

electric motor on a constant potential circuit,

of a switeh governing the admission of cur-
rent to the armature circuit, said armature
circuit being a continually closed circuit, a
stationary electro magnet on an independent
shunt cireuit, said shunt eircuitlying between
one terminal of the motor on one side and an

L1 I

isolated main line contact on the other side,
said magnet having a revolving core and pole
piece adapted to engage and hold in magnetic
cluteh, an iron flange attached to a switch le-

ver, a series of resistances arranged to suc-

cessively make contact withsaid switchlever,
and means for automatically retracting the

70

said switeh lever to its initial position when -

the magnetis deenergized by the cessation of
the current, substantially as described.
17. Thecombination with an electric motor,

of aswiteh governing the admission of current

to the motor, a stationary electro magnet on
an independent shunt circuit, between the
terminals of the motor, said magnet having a
revolving core and pole piece adapted to en-
gage and hold in magnetic clutch, an iron
flange attached to a switch-lever, a series of
resistances arranged to successively make
contact with said switeh lever, and means for
antomatically retracting the said switch lever
to its initial position when the magnet 1s de-
energized by the cessation of the current, sub-
stantially as described.

18. The combination with a shunt wound
electric motor on a constant potential cireuit,
of a switch governing the admission of cur-
rent to the armature circuit, said armature
circuit being a continually closed cireuit, a
stationary electro magnet on an independent
shunt circuit between the terminals of the
motor, said magnet having a revolving core
and pole piece adapted to engage and hold In
magnetic cluteh an iron flange attached to a
switeh lever, a series of resistances arranged
to successively make contact with said switch
lever, and means for automatically retracting
the said switeh lever to its initial position
when the magnet is deenergized by the cessa-
tion of the current, substantially as described.

19. Thecombination with an electric motor,
of aswiteh governing the admission of current
to the motor, a stationary electro magnet on
an independent shunt cireuit, said shunt cir-
cuit lying between one terminal of the motor
on one side, and an isolated main line contact
on the otherside, said magnet having arevolv-
ing core and cylindrical pole piece shielding
and inclosing the coils of said magnet and

adapted to engage and hold in magnetic

cluteh, an iron flange attached to a switeh
lever, a series of resistances arranged to suc-
cessively make contact with said switch lever,
and means for automatically retracting the
said switch lever to its initial position when
the magnet is deenergized by the cessation ot
the current, substantially as described.

20. The combination with a shunt wound
electric motor on a constant potential circuit,
of aswitch governing the admission of current
to the armature cireuit, said armature circult
being a continually closed circuit, a station-
ary electro magnet on an independent shunt
circuit, said independent shunt circuit lying
between one terminal of the motor on one side,
and an isolated main line contact on the other
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side, said magnet having a revolving core and
a cylindrical pole piece shielding and inelos-
ing the core of said magnet and being adapted
to engage and hold in magnetic cluteh, an iron
flange attached to a switch lever, a series of
resistances arranged to sueccessively make
contact with said switeh lever, and means for
automatically retracting the said switch lever
to 1ts initial position when the magnet 1s de-
energized by the cessation of the current sul)-
stantmlly as described.

21. Thecombination with an electric m otor
of a switeh governing the admission of the cur-
rent to the 11101301‘, an electro magnet on an in-

dependent shunt circuit between the termi--

nals of the motor, said magnet having a re-
volving core and cylindrical pole piece shield-
ing zmd inclosing the coils of said magnet, and

bem adapted to engage and hold in maﬂnetlc
Glutch., an iron ﬂELllPG &Ltaghed to a switch le-
ver, a series of resistances arranged to suc-
cessively make contact with said switch lever,
and means for automatically retracting the
sald switch lever to its initial position when

the magnet 18 deenergized by the cessation of
the current, substantially as described.

The combination with an electric motor,
of a switch governing the admission of current
to the motor, an electro magnet on an inde-
pendent shunt circuit, said magnet having a
revolving core and pole-piece adapted to en-
gage and hold In magnetic clutch a metal
flange attached to the switch lever, a series
of resistances arranged to successively make
contact with the said switch lever, a pulley,
worm and wornm-wheel connected with the mo-
tor shaft for revolving said core and pole
piece, and means for automatically retracting
sald switeh-lever to 1ts 1nitial position when
the magnet is deenergized by the cessation of

‘the current, substantially as described.

In testimony whereotf I sign this speecifica-
tion in the presence of two witnesses.

HARRY 1lI. BLADES.
Withesses:
VIRGINTIA M. CLOUGH,
I, CLOUGH.
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