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 To all whom it My concern:

10

~ Be it known that I, Crarces E. Careres-

TER, a citizen of the United States, resid-
ing at New York city, in the county of New

York and State of New York, have invented |

new and useful Improvements in Switches,
of which the following is a full, clear, con-
cise, and exact description, reference being
had to the accompanying drawing, forming

a R;.l‘t of this specification.

y 1nvention relates to improvements in
switches- and particularly . to electro-mag-

 netically operating switches. _ .
* One of the objects of my invention is t

1B

construct a: switch having a double break

© and means for disrupting the arc formed

20

upon the opening of the switch.
- Another object of my invention is to pro-

vide a blowout magnet so arranged as to

use the iron of the armature of *he magnet
operating the switch to form a portion of
the magnetic circuit of the blowout eoil. -

- Still another object of my invention is to
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previde a magnetic blowout for disrupting
the arc formed by the opening of a switch,
it both points of mterruption of the circuit.

I have illustrated in’the accompanying
drawings one embediment of my invention,
and in said drawings: |

Figure 1 is an elevation of a solenoid
switcp embodying my invention. - Fig. 2 is
u diagrammatic view of the circuit arrange-
ment 1illustrated in Fig. 1, and Ifig. 8 is a
sectional view on the line 3—3 of I'ig. 1.

In the embodiment of the invention illus-

‘trated in the drawings, upon a suitable base

or panel 2, preferably formed of slate or
like insulating material, are mounted the
various parts of the switch. The muin

switch comprises a pair of brushes 3 formed

of laminations or leaves of copper sujtably

* supported In a cup 4, carried by a tail rod
8. .The cup is supported upon the tail rod
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. tlonary
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by means of nuts 6 and 7 between which it
is clamped. The brushes 3 are arranged to

‘engage and make contact with a pair of sta-
contacts 8 and 9, suitably supported
The upper-

upon the face of the panel 2. _
end of the tail rod 5 carries a disk 10, which
is supported upop a coiled spring 11 held
In position bfv a oollar 12. The disk 10
forms an auxi

the circuit across the pair of stationary cen-
tacts 13 and 14, When in open position, the

‘between the plunger and

1ary contact arranged to close | ductor 34, leading to

| disk 10 rests upon a pair ot stationary stops
15 and 16. These stops may take the form of

contacts which may be used for closing a

circuit independent of the load circuit, sich,

for example as applying a dynamic brake
to .a motor after disconnecting the motor

from the line, or they may be used as con-

tacts for closing any other circuit as may be
desired by the user.

For operating the switch, I provide a
solenoid 18, the core 17 of which is con-
nected with the tail rod 5, whereby as the
core 1s raised, the switch members 10 and 3
will be closed. The upper end of the core
of the solenoid is provided with a non-mag-
netic screw threaded projection 19, carrying
an adjustable collar 20 having a projection

arranged to open a switch 21 pivoted at 22

and engaging a stationary contact 23,

For disrupting the arc formed when the
diskk 10 opens the circuit at the contacts 13
and 14, T provide a blowout magnet 24,
which i1s mounted upon the rear of the panel
or base 2, and is provided with a pole 25,

‘having bifurcations 26 formed on the lower

end. Each bifurcation is provided with an
angular extension 27, which projects through
an opening in the base 2, and a slight dis-
tance beyond the face of the base, forming
pole pieces 28, arranged upon either side of
the stationary comtacts 18 and 14. The
opposite.pole of the magnet 24 is secured in
position by a bolt 29 which extends throuch
the base and into the iron frame 30 of t%e
solenoid 18. By this arrangement, the mag-
netic circuit of the blowout coil extends
from the pole pieces 28, to the plunger 17
of the solenoid 18, through the bolt 29, and
back to the pole 25. -

In order to assist in collecting the lines of
force for the plunger 17 the magnetic gap

reduced by iron washers 17* disposed above
and below the disk 10. Tt will be noted that
the lines of force passing from the pole
pieces 28 to the core or plunger 17 mterrupt
the are, formed by the disk 10 leaving the
contacts 13 and 14, at right angles and there-

by effectually disrupt the same.

The binding posts 81, 32 and 383 of the
switch are connected respectively with a, con-
a switch 85, a con-
ductor 36, leading to one side of the line,
and & conductor 37 leading to one terminal
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of the load. The opposite terminal of the
load is connected with the opposite side of
the line 38, and one side of the switch 35 1s
connected with the line 38, by conductor 89,

The binding post 31 is also conneected by
conductor 40 with the switch 21, and the
contact 23 of sald switch is connected by
conductor 41 with one terminal of the sole-
noid 18, the opposite terminal of which 1s
connected by conductor 42, with the contact
8 and by a short conductor 43, with the con-
tact 13. Interposed between the switch 21
and the contact 23 thereof, 1s a resistance -k
arranged fo be inserted in series with the
solenoid 18 upon the opening of the switch
91. The binding post 32 1s connected by
conductor 435, with the contact 8, while the
contact 9 is connected by conductor 46 with
the binding post 83. The contact 9 1s also
connected by conductor 47 with one terminal
of the winding 48 o6f the blowout magnet
o4, the opwosite terminal of which 1s con-
nected by conductor 49 with the contact 14.

In operation as soon ag the switch 35 1s
closed, cirenit will be established from the
positive side 36 of the line by conductors

45 and 42, through the winding of the sole-

noid 18, thence by conductor 41, across the
switch 21, by conductors 40 and 34, acress
the switch 33, and by conductor 39, to the
necative side of the line. 'This energizes

 the sclenoid 18 and the same attracts its cove,
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raising the tail rod 5 and causing the disk 10
to cigage the stationary contacts 18 and
14, The spring 11 supporting the disk 10
will permit the tail rod to continue to rise
until the brushes 8 engage their stationary

contacts 8 and 9 closing the circuit from the
positive side of the line, by conductors 36.
and 45, across the brushes 3, and by con-

ductors 46 and 87, to the lead. When the
core moves to the limit of its upward travel
the collar 20 engages the switch 21 opening
the same and inscrting the resistance 44 1n

series with the winding of the soleuoid 18
to prevent said solenoid from over-heating.

The winding 48 of the blowout coil being in
shant with the contacts 8 and Y no current
will flow through the winding as long as
the main switch is closed. In event the
switch 85 is opened the selenoid will 1m-
mediately be detnergized permitting the tul
rod 5 to drop, which earries with 1t the
hrashes 3 and the disk 10, The brushes 3,
however, will disengage from their station-
ary contacts 8 and 9 before the disk 10 and
cirenit  will Dbe  established momentartly
through the winding 48 and, as the disk 10
dizengages ils contacts 13 and 14, the blow-
out magnet will disrupt the are formed at
this point. It will be seen that a very short
interval elapses between the opening of the
main switeh 3 and the auxiliary switch 10
and it is therefore mossible to use a com-
varatively small winding for this purpose.

ters Patent 1s:

006,072

- Having thus deseribed my invention what
T claim as new and desive to securce by L.et-

1. The combination with a switch, o an
electro-magnet for operating the same, a

hlowout magnet for disrupting the arc:

formed on the opening of said switch and
having a part of the magnetic circuit thereof
formed by the armature of said electro-
magnet. - o
2. The combination with a switch having
o main and an auxiliary contact member, ot
an cleclro-magnet for operating said mem-
bers, and a blowout magnet for disrupting
the are formed by the opening of said aux-
liary switell having a part of its magnetic
circuit formed by the armature of’ said
clectro-magnet. |

3. The combination with a base, of a2 mov-
able member carrying a main switch and an
auxiliary switeh, mounted on said base, an
clectro-inagnet for operating said movable
member also mounted on said base, and a
blowout magnet mounted upon the rear of
said base and having a bifurcated pole piece
projecting through said base in proximity
to said auxiliary switch for disrupting the
are formed upon the opening of said switch.

4..In an electric switch, 1n combination,
a longitudinally sliding member, a main
contact carried thereby, an auxiliary contact
resiliently supported on said member and
adapted to be closed before and opened after
said main contact, and a blowout magnet for
disrupting the are formed upon the opening
of said auxiliary switch, part of the mag-
netic circuit of said blowout being through
<aid movable member. o

5. In an electric switch, in combination,
a solenoid, a plunger therefor, & main switch
contact carried by sald plunger, and an
auxiliary switeh resiliently sapported upon

said plunger, said auxiliary switch being.

adapted to close before and open after said
main contact, and a blowout magnet for dis-
rupting the arc formed upon the opening of
said auxiliary switeh, part of the magnetic
cireuit of said blowout magnet being formed
by said plunger.

6. Tn an electrie switch, 1n combination, a
solenoid, a plunger therefor, a main switch
contact carried by said plunger, and an-anx-
liary switeh resiliently supported upon saud
plunger, said auxiliary switeh being adapted
to close before and open after said main
contact, and a blowout magnet for disrupt-
ine the are formed upon the opening of said
auxiliary switeh, part of the magnetic cir-
cuit of said blewout magnet being formed
by said plunger, said magnet  having a
bifurcated pole piece disposed in proximity
to said auxiliary switch, | |

7. Tn an electric switch, i combination,
a solenoid, a vertically wmovable plunger,.a
laminated main switcl mounted thereon, an
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auxiliary contact dlSk {oosely mounted OTi

said plunger, a spring surrounding said

plunger for resiliently supporting said disk
thereon, stationary contacts adapted to be

engaged by said main switch and said con-
tact disk, the distance between said main |

“switch and its stationary contacts being

0

greater than the distance between said disk

and 1ts stationary contacts, and a blowout
magnet, part of the magnetic circuit of said
blowout bein through said plunger.

8. The combination with a base, of a mev-_

able member, mounted thereon carrying a

~main switch and an auxiliary switch, an

15

electro-magnet for operating said ‘movable

-~ member also mounted on said base, and a

20

25

‘blowout magnet mounted upon the rear of

sald base and having pole pieces extending

‘through openings in said base in proximity

to said auxiliary switch for disrupting the

‘arc formed by the opening of said switch,

said blowout m fnet having a part of its
ma etic circuit ermed by the armature of
sald electro-magmet.

9. The cembmatmn W1th a movable mem-

- ber, of & main switch carried by said mov-

- sald main SWlteh a1

30 g

able member stationary contacts engaged by
an auxiliary switch
loosely mounted on said movable member,

a spring adapted to resiliently support said

- auxiliary switch on said. movable member,

35

40

stationary: contacts engaged by said -auxil-
iary switch, the distance between the auxil-

1ary switch contacts and their codperating

member being less than the distance between
the main switch contacts and their codp-
erating- member, whereby the auxiliary

switch will be closed before and .open after
‘the main switch, an electro-magnet for op-

erating said movable member and a blowout

- magnet for disrupting the are formed upon

45
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the opening of said auxiliary. switch con-

tacts, the circuit of said eleétro-magnet be- |
ng controlled by said auxiliary, switch.

10 The. cembmatmn with ‘a movable

- member, of a main switch member carried
'thereby, _ste.tlelmry contacts arranged to be

~engaged by said main switch member, an
auxiliary switch member ‘restliently carried
by said movable member, stationary con-
tacts arranged to be engeeed by said auxil-
lary switch member and disposed at a less

distance from their codperating switch mem-

| 5; ber than the contacts of the main eefltcll.'l;

member, an electro-magnet for operating
said movable member, and a blowout mag-
net for disrupting the arc formed by the

opening of said auxiliary switeh, said mag-

net having a portion of its maenetlo cirenit
fermed by the armature of the “electro- mag-
net. - | '

11. The .combination with a swﬂoh of an
electro-magnet for eperatmg the eame, and
a blowoutl magnet, a pole piece divided into
a pair of members to form a pair of pole

a

pleees arranged in })I‘Olelt}T of said switch -

for disrupting the arc upon the opening of

the same, said blowout magnet having a por- -

tion of its magnetic c1rcult formed by the
p]unge1 of said electro-magnet.

-12. The combination with a solenoid, of
a vertically movable rod carried ﬂl@l@bY
and carrying a main switch member, an aux-
iliary switch member resiliently mounted on
sald rod and adapted to open the circuit

| after said main switch, and a blowout mag-

net for disrupting the arc formed on the
opening of said switch hwmg a part of the

‘magnetic circuit thereof Yormed by the plun-

ger of said solenoid.
y13.. In combination w1th a solenoid hav-
? a movable plunger, of a vertical mov-
ble
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rod carried by said plunger, a main -

sw1tch contact carried by said rod, an aux-
iliary switch resiliently mounted there eon, a
spring disposed on said rod and benmg
agamst said auxiliary switch, said auxiliary
switch having a shorter distance to move to
engage 1its contacts than the main switch,
satd spring being adapted to maintain the
auxiliary switch closed after the main switch

85
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opens, and a blowout magnet having pole

pleces adgacent to said aumlmry switch, the

circult ‘of said blow-out magnet being con-
trolled by said auxiliary switch.
14. The combination with a base, of a

‘movable member mounted on said bflse i

switch carried by said movable member, and

“a. blow-out magnet mounted upon the rear
~of sanid base and having a bifurcated pole
‘piece projecting through said base in prox-
'1m1ty to said switch. :

The combination with a base of a
mevable member mounted thereon, a main
switch and an auxiliary switch carried by
said movable member, and a blow-out mag-

net mounted upon the rear of said base, and

having a bifurcated pole piece pre]eetmrr
thmuﬂb said base in proximity o said aux-
llmw switch, part of the magnetic cireuit
of said {blow out magnet bemcr formed by

said mo Tﬂblﬁ member.

16. In an electric sw1teh in combination,

a eelenmd a plunger therefor, a frame

having pextmne coatiguous to said phinger,
a main contact carried by said plunger, an
auxiliary contact resiliently supported on said

plunger adapted to be closed before and

opened after said main contact, and a blow-
hut thagnet for disrupting the are formed
upon the opening of said auxiliary contact,
part of the magnetic circuit being thwuﬂ'h
said frame and phm oer,

17. In an electrice ewnch n eombmetmn

a solenoid, a plunger ther efer a frame hav-
mg portions contiguous to said plunger, a
main contact carried by said plunger, an
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auxiliary eontact resiliently supported upon -

said plunger adapted to be closed before and
epened after said main contact, and 4 blow-
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out magnet having a bifurcated po

p1
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tact.
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18. In an electric switeh, in con‘ﬂ)imtmn?
a solenold, a plunger therefor, a frame hav-
ng portltms coutwumﬁ to said plﬂm_}mn Al
main contact carried by said planger, an

auxthiary contact resilient 1\; supported upon

saidd plunger adapted to be (]O%d b 1101 & and
Opﬁnod after said main contact, and a blow-
ont magnet having o bifurcated pole piece

- seribed my

chsposed 1 proximity to sais ”‘I\i]i“*‘i’" con-
tact, nart of the magnetic urun_t of sala
blowout ma et b tsmn arough the solenoid
plunger and frame. |

in witness whereof, I have hemunto sub-
name 1 the presence of {wo wit-

1105585,
ChraREdus B CARPENTER.
wtnesses
,?L ; FLORTON,

"\1‘

¢ CRERT LanwWig ,Er._’- il
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