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To all whom it may concern: |
Be it known that I, HARRY 1. BLADES, a

county of Wayne, State of Michigan, have in.
vented a certain newand useful I mprovement
in Automatic Electric-Switeh Mechanism; and

exact description of the same, such as will
enable others skilled in the art to which it
pertains to make and use the same, reference
being had to the accompanying drawings,
which form a part of this specification.

~In the drawings, Figure 1 is a plan view of
a switch embodying my invention. Fig. 2 is
a diagrammatic view to illustrate the opera-
tion of the said switeh. Fig. 3 is a separate
view illustriating the operation of the lever 3

illustrating the frietion engaging device D,
This invention has for -its object the pro-

duction of a switch which shall operate auto-

matically, and which shall at the same i me

current into the armature circuit or circuits.
It is shown as connected with a water-tank
and designed toturnon and turn off at proper
times the current of the motor used to pump
water into the tank and to do the same auto-
matically as water is wasted from the tank,
although of course it will be understood that
it is applicable in any of the various locali-
ties where such alternate turning on and turn-
ing off of the current is required. It is also
equally applicable where the switch-lever is
operated by hand to turn off or turn on the
current, and in that event serves to govern
the gradual admission of current into the
armature-circuits regardless of how quickly
the operator may move the hand-lever.

In carrying out my invention , A represents
any suitable switch board or case.

B is the switch-lever which admits current
intothe motor. This may, as above explained,
be a hand-lever, or this lever may be arranged

by
to operate automatically, as hereinafter ex-

plained. | _

B* is a metallic tongue designed to connect
the motor-circuits and electro-magnet ecircnit
which lead to b’ with the main-line terminal b.

Cis an automatic switch which governs the
admission of current to the armature circuit
or circuits. It is of bell-crank form in the |

drawings, and has a spring ¢, the tension of
which serves tohold the lever in the position
shown in Fig. 1 when current is off from the
machine and to restore it to this position at
any time that current is cut off from the ma-
chine.

D 18 a dash-pot provided with a valve l, or
1t might be an ordinary glycerine dash-pot,
with or without the valve, if it was designed
for usein a vertical position.

D’is a pitman connecting this dash-pot rod
withthelever C,and a spring d’ operatesto as-
sist the spring €’ in restoring all the parts to
their normal position. (Shown in Fig. 1.)

H represents one or more electro-magnets,
and I is an armature engaged by a link e
with the lever C. |

I represents a tank, which it may be pre-
sumed themotorisdesigned {o keep supplied
with water.

I'" 1s a float connected by a cable with the
switch-lever B and with the intermediate
spring . Gisaweightceonnected in likke man-
ner with the lever B. | |

The apparatus is designed to operate as fol-
lows: Suppose the current to be off from the
motor and the parts all in their normal posi-

tion shown in Fig. 1, with the motor at rest.

Now as water is wasted from the tank T the
float F” will descend, exerting a tension on the
spring /. As soon as this tension is sufficient
to start the switch-lever it will operate to
move 1t quickly over to the right and cause
it to engage with a snug frictional contact
at 0. This serves to bring into contact two
terminals which the switeh-lever held apart
when in its normal position and at b conneects
the motor and magnet eircuits with the main
line. Current at once enters the fields of the
motor. Current is also shunted through the
armature-circuits and the automatic switeh-

lever C. At the same time current passes

freely throngh the coils of the clectro-magnets
K. This immediately draws down the arma-
ture K, which begins to move the switch-lever
U, causing it to traverse the adjacent termi-
nals along its sweep as rapidly as the dash-
pot permits the movementto take place. Cur-
rent shunted through the armature and the

automatic switch-lever C arriving at the first

terminal, as shown in Ifig. 1, is caused to pass
through a number of resistances before Pass-
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ing off onto the main line, and so the current
taking this course of high resistance is very
slicht. Asthelever sweepsover the adjacent
terminals these resistances are successively
cut out, permitting more and more current to
shunt through the armature-circuits as the
resistance is reduced, until finally, when 1t
reaches the end of its sweep, the fields and

armatures are on direct shunt with the full
pressure of current at the terminals of both

the fields and the armature. Now, 1f we pre-
sume the motor to be operating a pump for
filling the said tank, as the tanlk is filled the
float T’ rises and so gradually relaxes the ten-
sion of the spring 7 until the preponderance
of strain on the opposite side by the weight
G. overcomes the frictional hold which the
switch-lever B has at b. It therefore starts
the switch and throws it quickly over to the
left in the position shown in Fig. 1, the con-
nection between the terminals at b is broken,
and the switch-lever entering between the
terminals at its normal position separates the
same and cuts the current off from the motor.
This will be understood more readily by an
examination of the diagrammatic view shown
in Fig. 2, in which ¢ ¢’ ¢ &e., represent the
terminals governing the resistances. H I
IT?, &ec., represent the resistances. J 1S the
main line along which the current enters, and
J’ the main line along which it departs.
represents a terminal connected with the main
line, and 7’ another terminal adapted to come
into spring engagement therewith,from which
lead the circuits of the fields and armature

and the circuit of the electro-magnets of the
- switeh.,

The switch-lever B at B’ is of non-
conducting material—suchasrubber, vitreous
fiber, or the like—and is adapted to enter be-
tween the two terminals 5 and 7’ to separate
them and so cut off the current at this point
from entering the machine when in the posi-
tion shown in Figs. 1 and 2. I represents
the fields, and I’ the armature.” Now, with
the lever B in the position shown in Fig. 2
the terminals 7 and 7’ are separated. When

it is desired to start the machine, this lever |

is thrown over to the right and the metallic

portion B? closes or connects into the main

line J’ the circuits centering at " and makes
a snug frictional engagement at this point to
facilitate its automatic operation by the float
and weight, as above explained. As soon .as
it is thrown to the right the terminals y and
i’ come together, and current entering through
J passes freely over the circuits of the fields
K and electro-magnets E. So, also,current is
shunted through the armature circuit or eir-
cuits and passing down through the auntomatic
switech C meets the opposition of all the re-
sistances H H’ 112, &e. The lever C, however,
through the mechanism shown in Fig. 1, 1m-
mediately begins to sweep along its terminals
¢ ¢’ ¢ &c., and as it does so the correspond-
ing resistances are cut out of the circuit, 8o
that it permits more and more current to

shunt through the armature until the switch-
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lever has reached the last terminal ¢% when
lie carrent no longer has to pass throughany
of the resistances; but thearmature takes its
current by direct shunt from the main line,
he sane as the fields. It is manifest that
the moment the switeh-lever B is returned to
its normal position, separating the terminals

74, current is wholly cut off from the motor

and magnets, and the springs ¢! and d’ op-
erate to restore all the parts to the position
shown in Fig.1. Themotor, however, has not
come to a standstill, and, connected up as it

is on a closed circuit embracing the fields,

armature, and electro-magnet, the current 1t

may generate passing thro ugh the coils of the
electro-magnet holds the automatic switeh-
lever C until the machine has nearly come to
o standstill, when the armature lets go and
the spring ¢/ restores all the parts to their nor-
mal position. (Shown in Fig. 1.)

Iwould have it understood that by the term
“ dash-pot” in the clalims _
only a technical dash-pot, but any equivalent
retarding mechanism which shall operate to
retard the movement of the lever C as it 18
actuated by the electro-magnet.

What I claim 18— |

1. An automatic switch mechanism for an
olectric motor, the same consisting of a switch
soverning the admission of current to the
motor, an electro-magnet on an independent
shunt-cireuit, an automatic switch-lever on
the armature-circuit, a series ot resistances
with their terminals arranged to suceessively
engage the said switch-lever, and a dash-pot
to retard the motion of the lever, said lever
actuated by the armature of the said electro-
magnet, substantially as and for the purposes
deseribed. |

9 An automatic switeh mechanism for an
electric motor, the same consisting of aswitch
for admitting current to the motor, an clec-
tro-magnet on an independent shunt-circuit,
an automatic switch-lever in the armature-
circuit, a series of resistance-terminals in con-
tact with which said automatic switeh is
adapted to traverse, an armature to said elec-
tro-magnet adapted to operate said antomatie
switeh, a dash-pot adapted to retard the mo-
tion of the automatic switch, and a spring or
springs for restoring the automatic switch to
its initial position when the current is cut off
from the machine, substantially as described.

3. An automatic switch mechanism for an
clectric motor, consisting of an electro-mag-
net, an independent shunt-circuit with amov-
able armature, an automatic switch-lever on
the armature-circuit actuated by sald arma-
ture and adapted to sweep across a series ot
terminals governing a serieg of resistances, a
mechanical resistance for retarding the mo-
tion of the automatic switch, and a switeh
governing admission of current to the motor
and electro-magnet, the terminal on the main
line held in spring engagement with the ter-
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when in its initial position serving simply to !

intrude between and separate said spring en-
gagement, substantially as deseribed.

4. The combination, with switch mechan-
ism, substantially as described, of the switch-
lever B, terminals 5 4/, terminals b b/, and in
connection therewith a float ', and spring 7,

and a retracting-weight G, substantially as |

and for the purposes described.

5. The combination, with a shunt-wound
cleetric motor on a constant-potential cireuit,
of a magnet on an independent shunt-circuit

Dbetween the terminals of the motor, a switch |-

adapted to open and close the armature-cir-
cuit, sald switch arranged to be held in its
closed position by the magnetism of the said
magnet, and means for automatically retract-
ing the said switeh toilsinitial position when

3

the magnet is de-energized by the -cessation

of the current, substantially as desecribed.
- In testimony whereof I sign this spectfica-
tion in the presence of two witnesses.
- HARRY IH. BLADES.
Witnesses: .
MARION A. REEVE,
C. J. SHIPLEY.
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