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~fully described in the specification accompa- |
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Applica.tinn filed April 23, 1901, . Serial No. 56,028

(No model >

To all whom it may corncern:

illustrate the application of my invention to

the latter type of switch, and in which—
Fig. I is an elevation; Fl”‘ 11, a side eleva-
tion of the main smtch in seetmn on the line
A A of Fig. I; Fig. I1I, a plan view of the
main smteh Fws IV, V,and VI are detail

views 111ustrat1nn' the actlon of the mterlock-_

Ing pieces.

For the sake 'of cleamess certain parts of
‘ the main switch, the greater part of the rheo-

stat, and the conneetwns are omltted in Flo's

I, III IV, V, and VI.
The main switch and the mode by which

it is interlocked with the rheostat-arm are
substantially the same as illustrated and

nying an application for Letters Patent made
by Robert Alexander Sloan and John Edward
Lloyd Barnes and filed on June 19, 1900.

a o are the one pair of contacts of the main .
bl are the

switch connected to the mains.

- switch-bars operated by a loose handle c.

a spiral spring e, which springs are com-

- the springs by the pivoted detent fand in the

_40

case of the other spring by the ordinary de-
tent g. A barhisarticulated directly to the

~detent f and by a slot-hole or other device

for permitting backlash to the detent g. The

~ bar h 18 urged by a spring 7 in a direction to

45

release the detents, and 1t. carries an arma-
ture %, which is attracted by an electromag-

,"ne‘&l the winding of which is connected, in
~ series with a hwh resistance y, across the ter-

5O

minals d d'. The rheostat-arm m carries an
interlocking piece m', which interlocks with
a second interlocking piece ¢, carried from

- the switeh-arm, and 1t will be seen that these

35 The other pmr of contacts d d' ea¢h econtain

pressed when the switch-bars are closed, the
springs are held closed in the case of one of

“bar m

|

L.

| interlocking pieces prevent, first, the main

closed, as the locking-piece ¢’ can pass clear of
it. It will also be seen that in this position
the piece ¢’ prevents movement of the rheo-
stat -arm and that to allow the arm m to
move the handle ¢, and with it the piece ¢/,

must be pulled back as shown in Figs. I, II
and VI. When, howeveI the rheostat-arm

“is moved so a;s to cut out resistance, as in

Fig. 1, then m' locks ¢’ and prevents the han-
dle ¢ bemﬂ' moved far enough to close the

- switeh:
The rheostat-arm tends under the infla-

ence of a spring X to.move 1n the direction of
the arrow, and it is held against this action
when in the position shown in the drawings
by an armature m”, attracted by the electro-
magnetn.
""" short-cireuits the whole of the resist-
ance by contact with the blocks o and p, as
shown. A th1rd magnet g is provided, the

armature g’ of which carries a switeh ¢q',

“adapted to connect the blocks 7 a;nd s, and so

short-circuit the windings of the magnet [,
and, if desired, 1t ma,y also short-cireuit the
magnet e

- The electucal connections are as follows
a and a' are connected to the positive and
negative mains through the terminals w and
d is connected to the block { and the lat-
ter to the block p through the winding of the
magnet q. p 18 also connected to the rheo-

stat-arm m. The block o018 connected to one

of the motor-brushes, and the other brush is
connected to d' through the terminal v.
end of the shunt-winding of the motor is con-
nected to the last-mentmned brush, and the
other end of the shunt is connected through
a terminal v to the winding of the magnet n,

and the other end of the said winding is con-

| nected to the other brush of the motor

BeitknownthatI, ARTHUR HENRY ADMIS switch being closed, except when the rheostat-
a citizen of the Umted States of America, re- | arm is in the position in which all the resist- 55
siding in London, in the county of Middlesex, | ance is included in the cireuit, and, second,

5 Hngland, have invented certain new and use- | the rheostat-arm being moved from this po-
fulImprovementSRelatmo'to AutomaticElec- | sition unless the mainswitch-handleis drawn
tric Switches, of whlch thefollowingis aspeci- | back clear of the switeh-bars.
fication. | Fig. IV shows the rheostat-arm in the po- 6o

This 1nvent1011 relatestoantomaticswitches, | sition in which all the resistance is included

10 and is specially applicable to switches for ! in the circuit, and it will be seen from Figs.
| electromotors, and I will describe it with ref- | IV and V that when in this position the lock-
erence to the accompanying drawings, which | ing-piece m' doesnot prevent the switch being
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When in this position, the switch-
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through the rheostat-resistance and the block |

o. The winding of the magnet [ is connected
in series with a high resistance ¥y across the
contacts d and d', or alternatively it may be
connected across these terminals in series
with the magnet » and the shunt-winding of
the motor, in which case the shunt-winding
18 excited immediately the main switeh is
closed.

The action is as follows: Assuming the
rheostat-arm to be in the opposite extreme
position to that shown in the drawings, the
main switech can now be closed, and the
springs will be compressed and held com-

pressed by the detents, and if there is the de-

sired voltage across the mains the magnet /
will be energized and will hold the bar & by
the armature & against the spring j. The
handle of the switch must now be drawn
back to clear the switch-bars, after which the
rheostat-arm can be moved to the position
shown. Itisheld in this position by the mag-
net 7, and under normal circumstances the
motor will be running. Should the current
fail, the magnet [ releases 7; and the spring
7 positively pulls the pivoted detent past
the dead-point. This releases the spring in
d, which now acts to still further displace
the pivoted detent, and the full pressure of
this spring is available to disengage the or-
dinary detent as soon as the bar /2 comes into
contact with the latter. Thus the main
switch will at once open, and it will be noticed

that the bars of the main switch are, in con- |

sequence of the interlocking action described,
quite free from the handle. The rheostat-

~arm will also have returned to the proper po-

. by the magnet n.
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sition for starting, as it will be no longer held

Should the current exceed
the maximum, the magnet ¢ attracts its ar-

mature, and by connecting » and s short-

circuits the magnet/, (and if desired the mag- -

net »,) with the result that the main switeh
1s opened and the rheostat-arm released, the
former action usually preceding the latter,

owing to the self-induction in the shunt-eir-
cuit.

Having now fully described my invention,
what I claim, and desire to secure by Letters

Patent, is— |
1. In combination: a switch-bar; a handle

by which the bar is operated; contacts adapt- |

ed to be connected by the bar; aspring which
is compressed when the contacts are so con-
nected, and which tends to force the bar out
of the contacts; a detent for holding the said
spring compressed but which leaves the
switch-bar free to be opened by the handle;
means for releasing the said detent, compris-
ing a bar earrying an armature and under the
influence of a spring which normally tends to
move the bar so as to release the detent, an
electromagnet energized when the switch is

closed, and which when there is the desired

voltage holds the armature and prevents the
spring moving the bar, and a second electro-
magnet energized by the current and the ar-

688,082

mature of which, when the desired maximnm

current 1s exceeded, is attracted and closes a
subsidiary switch which short-circuits the
magnet first referred to; substantially as de-
seribed and illustrated. - .

2. In combination, a switch which nor-
mally tends to open under the influence of a
spring,a detentadapted tohold thesaid spring

i Inoperative, a bar, articulated to the detent

and connected to a spring which tends to
move it 80 as to release the detent, an electro-
magnet energized when the switch is closed,
and which when there is the desired voltage,
overcomes the force of the last-mentioned
spring by attracting an armature attached to
the bar and prevents therelease of the detent,
and a second electromagnet adapted, when
the maximum current is exceeded, to close a
subsidiary switech which short- circuits the
magnet first referred to, substantially as de-
seribed and illustrated. _

3. In combination; a main switch, a spring
tending to open the main switch, a detent
adapted to hold the said spring, a bar articu-
lated to the detent and urged by a spring to
release the said detent, an electromagnet

86

Q0

adapted to hold the bar against movement by

the said spring, a rheostat, the arm of which
1s interlocked with the said main switch and
which has to be moved against a spring to cut
out the resistance, an electromagnet adapted
to hold the said arm in its extreme position,
and a third electromagnet adapted, when the
desired maximum current is-exceeded, to op-
erate a switch which short-circuits the first-

mentioned magnet and so opens the main

switch; substantially as described and illus-
trated. o | o -

4. In combination; a double-pole switch
each bar of which, when closed, compresses a
spiral spring, a pivoted detent adapted tohold
one of the said springs closed, an ordinary de-
tent adapted to hold the other spring closed,
a bar articulated directly to the former de-
tent, and also, by means permitting a certain
amount of backlash, to the latter detent, a

{ spring tending to move the bar to release the

pivoted detent, an electromagnet holding the
bar against such movement and a second elec-

- tromagnet adapted to short-cireuit the first-

mentioned one;
and 1llustrated.

5. In combination; a main switeh, an elec-

substantially as deseribed

tromagnet which, when there is the desired

voltage, is instrumental in maintaining the
malin switeh closed, a rheostat held in its one

| extreme position by an electromagnet; inter-

locking means for preventing the closing of
the main switch except when the rheostat-arm
18 In its other extreme position, and for pre-
venting the movement of the rheostat-arm
from its latter position till the handle of the
switchisdrawn back clear of the bars thereof;
and an electromagnet energized by the cur-
rent and adapted, when the current reaches
a value in excess of the desired maximum, to

| short-circuit the two electromagnets first men-
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tioned; substantmlly as deseribed and illus-

trated.

6. In combination; a main smtch means
for opening the main switeh; an electroma,ﬂ'-
net energized by the'eurrent when the main
switch is elosed and which controls the open-
ing means; a rheostat interlocked with the
main switch and held in its extreme position

- by an electromagnet energized by the shunt-

10

current of an electromotor, and an electro-
magnet energized by the current to be con-
trolled and adapted, when the latter exceeds
the predetermined maximum, to short-circuit
the two electromagnets first mientioned ; sub-
stantially as described and illustrated.

7. In combination, & main switch adapted
to be held closed under spring tension, an

3

electromagnet for maintaining said switch
closed during the continuance of a determined
amount of current but releasing said switch

on the reduction of the current below a pre-

determined degree, and a switch having con-
nections for short-circuiting said magnet, and
an electromagnet for operating said second
switch on the presence of an excess of cur-
rent, substantially as deseribed.

In testimony whereof I have hereunto set

my hand in the presence of two subseribing
Wltnesses '

'ARTHUR HENRY ADAMS.

- Witnesses:
JOHN THOMAS MOULD,
ARTHUR HERBERT CURTIS.;
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