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To all whom it may Concern:
Be it xnown that I, Samurr.H. KEEFER,

a citizen of the United States, residing in

Plainfield, -county of Union, State of New
Jersey, have invented certain Improvements
in Moter-Controlling Apparatus, of which
the following is a specification. |

One object of my invention is to provide
a novel and relatively simple as well as eff-
cient“combination of apparatus, part:cularly
ed for the control of reversing motors,
which shall prevent current being delivered
to the motor after it has once been cut off

from the same until the speed and conse-
quently the counter E. M. F. has fallen to a

predetermined low point.
Another object of my invention is to pro-

vide a novel form of magnetically operated

motor reversin% switch whose construction
shall be such that even though the pilot

switch controlling the energization of the
solenoids of said

reversing switch is so oper-
ated as to supply current to one of them, it
shall not be possible for said reversing switch

to operate to deliver current to the motor

until the counter E. M. F. of said motor has

tallen to a predetermined low point. . .
I further desire to provide a magnetically

actuated reversing switch with a blow-out

magnet so arranged and constructed that

-said magnet, in addition to its regular func-

tions, shall ‘be capable of acting to produce
-2 magnetic flux .opposing operation ‘of the
. switch under certain conditions. |

These objects-and other advantageous ends
I secure as hereinafter set forth, reference
being had to the accompanying drawings,
1n which ;— | |
- Figure |
Ing a motor controlling system having its
parts arranged according to my invention,
and Figs. 2 and 3, are fragmentary vertical

sections, partly diagrammatic, illustrating |

the detail construction of a portion of a re-
versing switch designed in accordance with

- my invention.
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In the above drawings, 1 is the armature
and 2 is the field winding of the electric

motor whose starting, stopping, and direc- |
tion of rotation are to be controlled; these |
operations being governed by means of a
which has two contacts 4

The reverse-contrellin

tor includes two solenoid: windings 6 and 7,

| respectively operative upon cores 8 and
one terminal of the motor armature 1 being

“the action of

.gether and to. one of the current
-mains, while'the contacts 11 and 12 are sims.

-arc formed.

1,is a diagrammatic view illustrat-

| terminedidow point. I utilize this charas
| | . - | terigtic of the apparatus to prevent
switch of the me-

‘tﬂ; ‘*th‘ef ma@r as ,hereaﬁter mted’ E_J;’l-.
starting. said motor, the energization of the

0.
f"'_.-?

connected to the core 8 and the other Lo

minal being connected to the core through

the winding 10 of the blow - out

[ | :
m{l@f_‘;& 1.1.{'3‘5-:

The cores 8 and 9 are in the present instance
designed to be longitudinally mavable under
their windings, though under

normal conditions, the lower end of the

core 8 engages the contact 11, while the
similarly engages

lower end -of the core 9
the contact 12. When the winding 8 1s en-
ergized, the core 8 is moved upwardly into

engagement with a contact 13 and under
similar coriditions the core 9 is moved nto

engagement with a contact 14.  The two
upper contacts 13 and 14 are connected to.-

supply

larly connected to each other and to the sec-

‘ond current supply main. The fixed core 15

of the blow-out magnet is provided with g
cross member or an equivalent construction
at each of its ends, so that it has a pole plece
respectively adjacent the planes or areas of
engagement of the core 8 with the contacts
11 and 13 and of the core 9 with the contacts

'12 and 14. The arrangement is such that if

the motor circuit be broken between any of
these various pairs of contacts,

in the well known manner to extinguish the

- The windings 6 and 7 of the two solenocids

| are both connected together at one end and

to one o1 the current supply mains, while

~their opposite ends are respectively .con-

nected to the terminals 4 and 5 of the nilot
switch. The placing of the core of the blow-

out magnet with relation to the cores 8 snd

9 of the solenoids, is such that if the wind-
ing .6, for example, be energized by moving

the handle of the pilot switch into engage-

| ment with the contact 4, while current is
sald 1

flowing through the winding 10 of :
blow-out magnet, the' flux set up by this
latter in its core and in the cove 8, resuiis

the mag- .
| netic flux set up by the blow-out magnet acts

6C
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in said latier cere beirg held in its lower

bosition in engagement with the contact 11,

‘until the flow .of current:in the blow-out
‘magpet winding has' fallen to ,a prede-
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winding 6 will move the core 8 into engage-
ment with the contact 13, thus permitling

- eurrent to flow from one of the current sup-

ply mains to the contact 12, core 9, Dblow-
out magnet winding 10, motor armature 1,
core 8, contact 13, and thence to the second
current supply main; it being understood
that the circuit of the field maf“net wind-
ing of the motor was previously Cclosed. If
now, the handle of the pilot switch 3 be
moved out of engagement with the contact
4, the consequent deénergization of the wind-
ing 6 permits the core "8 to drop 1nto en-
gagement with the contact 11, thus short-
circuiting the motor armature duoufm the

blow {mt maﬁ*net winding 10, with the re-
‘sult that the said arv mqtme 1S shortl"? brought

to rest by reason of the braking eﬁect of
the current generated. If, how vever, the

handle of the pilot switch be moved Jlrectly _-
from the contact 4 inte engagement with
- the contact &

, the winding 7 18 Smmediat tely
energized and tends to ralse its corve § which
Would result in a reversal o¢f the motor.
Such sudden reversal of the current supply
would be almost certain tc injure, 1t not
destmy the motor, but, owing to the fact
that the blow-out 'magnet is energized by
the dynamic or braking current which flows
almost immediately mte‘: the core & has en-
gaged the contact 11, the flux pm&ucnd by
the said magnst holds the core 9 from: mov-
ing. . duch let‘lmm@ or holding action 1%

'. maintained until the .:p(led of the mot or,. ana

consequently its counter K. M. K. has so far
eversal of the cuuent fow

the motor armature would not be in-
]mmus,- and when this point has been

reached, the effect of the winding 7 over-

comes the effect procuced by the blow-out
magnet 10, thereby raising the core 9 and
Cauqmg its upper end to engage the contact

Such engagement then pelml{% current

to Liow to {lw armature ot the motor 1n a
direction the rev 01 se of that hitherto noted,

and thus reverse 1ts direction of rotation.

The arrangement and design of the vari-

‘ous parts is such that when the winding 10

is energized and either of the cores & or ¥
is in its raised position, the flux pmducul

- by said windmg {ends to mamntain 1t raised,
~or-if 1t be m Tits lower porsmon said flux
~tends similarly to maintain it in this position.

Further when the machine 1—2 i$ operating
as a motor and current is passing through

the winding 10, neither of the cores 8 nor 9.

moves under the action of the flux set up
by said current flow and since both of the

- cores are necessarily in thelr lower positions

a0

~can flow through the Wmdmg 10, such cur-
- rent flow: does not act to raise the cores, but.
- {ends rather to mmntam them in theu" lower

&
5 -
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betore current generated by the armature 1

p@slﬁ:wns.

= |

15°

987,782

of the pole pieces of th-e blow-out magnet for
accomplishing the above desired end may be
very widely varied without departing from

- my invention, and in Figs. 2 and 3, I-have
in the frst 7

shown two 0]“. such variations.

of these figures the solenocid having the
winding 6 1s illustrated as provided with

‘an iron casing, in the lower part ot which

is supported a core 15* for the reception of

the winding 10; this core having its lower

end turned upw’%mly so as to provide the
contact 1i.. When the winding 10 is ener--
gized, the magnetic flux passes througn the
core 15°% the core 8, and a portion of tie iron
msmg 6= of the wmdmg 6, and thereby re-
tards movement of the core 8 or altogether
prevents such movement until current 1n
sald winding 10 has fallen to a predetel-
mined pomt or ceases altogether. |

in the mrm of magnet shown in ¥ig. 3
the contact 11 is supported in any . sultable
manner, and the pole piece 15° of the biow
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out magnet winding 10 is so arranged as to

terminate on one side of the plane of the
contact between the core 8 and the fixed con-
tact 11. An auxiliary-pole piece 6® projects
downward! y from the solenold casing 6* on
the other side of the core 8 and contact 11, so
as to be directly 0pp051te the pole piece 15‘3
with the result that, as before, the wmdmﬂ
10 sets up such a flux between the pole pieces
and 6° that the movement of the core 8
1s retarded or altogether prevented, even
though the solencid w "'ndmfr G be energlzed
u'ﬂtﬂ the current flowing 1 i ﬂle armature 1
as fallen to the desired safe, low point.
A_s will be obvious to those skilled in the
f.luj there are a number of ways 1n which the

blow-out 111{19%1, 15 may be made efiective 1n

retarding the action of the corves 8 and 9
or In p031twely pleventmc}' such gction for
a predetermined period in order to accom-
plish the desired result, for by varying the
proporiions and arr fumgment of the various

windings, 6, 7, and 10 these latter may be 3

made to re-act on each other in different
ways. In any case, however, the movement
of the cores 8 and 9 {o con‘lect the motor
with the current supply mains, is prevented
or retarded by direct mao'ne‘tlc action, in
contra-distinction to a forcibly acting me-
chanical device such as 1s desceribed and

526,932, filed November 8,
electro - mechamcal means described and

claimed in my application for Patent No.
526 9:.11
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claimed 1n my application for Patent No.
1909, or to the

120

filed November 8, 1909, according to '

Whli}h the circulls of the wmdmﬂs 6 and |

7 are kept open until such time

for the motor to be supplied Wth current.
1 ciaim ;—

1. A system mcludmg a motor; a revers-

| ing swrtc}\ therefor including two solenmds,

means for controlling the energization of

é,t is obvious t.’na‘t the actua,l dtﬂrangument | sald solenoids; and a mﬂdmg having 2 core

a8 1‘t is safe.
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-piacei to magneticallyl act on the movable |

members of said solenoids to prevent move-
ment thereof when the motor is running,
until the counter E. M. F. of said motor has
fallen to a predetermined amount.

2. A system including a motor; electro-
magnetic reversing means therefor includ-
ing a sclenoid; contacts governed by the
movable member of the solenoid; and a blow
out magnet for extinguishing arcs formed
between said contacts; said blow out magnet
being placed to magnetically codperate with
the movable member of the solenoid to retard
operation of the same until the counter E.

M. ¥. of the motor has a predetermined
value. ' '

3. A system including a motor; electro-

~magnetic reversing means therefor includ-

ing two solenoids; a plurality of sets of con-

tacts conirolled by said solenoids; and a

blow-out magnet for extinguishing the ares
formed between the contacts; said blow out
magnet also codperating with the movable
elements of the solenoids to retard action
thereof .under predetermined conditions

~until the counter E. M. F. of the motor has

fallen a predetermined amount.

4. A system including a motor; electro-
magnetic reversing means therefor includ-
ing two solenoids; a plurality of sets of con-
tacts governed by sald solenoids; with a
blowout magnet connected in circuit with the
armature of the motor and operative on all
of the contacts; said magnet and solenoids
bemg constructed to mutually codperate to
prevent operation of the movable solenoid
members until the counter E. M. F. of the

‘motor falls to a predetermined amount.

5. The combination of a solenoid having a
movable core; a contact carried thereby; a
fixed contact placed to codperate with said
core-carried contact; with a blow-out magnet

placed to extinguish the arcs formed at said

contacts; sard blow-out magnet being capa-
ble of co-acting with' the core to retard

movement thereof.

fallen to a

2

6. The combination of a solenoid having
a case and a core, both of magnetic material:
a pair o1 contacts governed by said core; and
a winding placed to codperate with the so-
lenoid winding so as to retard action of the
core -under predetermined conditions: said
winding. including in its magnetic cireuit
the core and case of the solenoid.

7. The combination of a solenoid having
a case and a core both of magnetic material:
a pair of contacts placed to be governed by

the core of the solenoid; a pole piece con-

nected to the case of the solenoid and ex-
tending adjacent to the point of engagement
of the contacts; with a magnet placed to set
up a flux in the space between the contacts
when these are separated, and also capable
of coGperating with the pole pieces and the
case of the solenoid to prevent movement of
the core under predetermined conditions.

8. A system including a motor; a revers-

ing switch therefor including two solenoids
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having substantially parallel cores; means

for governing the action of said solenoids:
and a magnet having pole pieces extending
adjacent said cores in position to magnetic-

- ally act thereon to prevent their movement

when the motor is operating as a generator
until the counter K. M. F. of said motor ha

predetermined amount. o

- 9. A system including a motor: a revers-
ing switch therefor including a pair of elec-
tro-magnetic devices; and a single winding
mounted between said devices provided with
laterally projecting pole pieces placed to co-
operate with said devices to prevent their
action when the motor is operating as a

‘generator until its counter E. M. F. has

Tallen to a predetermined amount.

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

o SAMUERT H. KEEFER.

Witnesses:

C. U. BeITEr,
J. T. MacMurray.
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