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My invention relates to electric switches and in
particular to switches to carry a sustained load
of high amperage and to break the load in an
efficient manner.

One object of my invention is to provide a
switech having rigid, non-flexible and stationary
main contacts with oblique or beveled contact sur-
faces.

Another object is to provide a switch with main
and auxiliary contacts and a single contactor and
so related to each other that both sets of con-
tacts are connected and disconnected by the one
contactor.

Another object of my invention is to so arrange
the several contacts that when the switch is
closed both sets of contacts will be closed by the
same contactor at the same time and when the
contactor has opened the main contacts the aux~
iliary contacts will still be closed until the con-
tactor has nearly reached its fully open position.

Another object is to provide a chute and means
associated with the chute to guide the contactor
along a predetermined path in moving to and
from its closed position with the axis of the con-
tactor parallel to the contact surfaces.

Another object is to provide a switch operable
to its open and closed positions by a manually
operable toggle mechanism to effect positive pres-
sure between the contactor and main contacts.

Still another object of my invention is to pro-
vide a switch in which the pressure between the
contacts and contactor when closed will increase
through expansion of these parts if these parts
tend to heat.

Another object is to provide an electro-magnetic
blow-out associated with each contact and sup-
ported by the chute within the chute.

A still further object is to provide a switch w1th
an electro-magnetic blow-out having a pair of
coils connected by an arcing horn arranged to be
engaged by the contactor which opens and closes
the main contacts whereby the horn will be en-
gaged by the contactor when the switch is closed
and for a portion of the movement of the con-
tactor toward its open position.

Another object of my invention is to prov1de
an electro-magnetic blow-out with an energiz-
ing coil and an arcing horn connected thereto
the horn and coil formed from material of rela-
tively high ohmic resistance and resiliency metal.

Another object is to provide an electro-magnetic
blow-out with an energizing coil and an arcing
horn and in which the coil acts as a torsional
spring and so connected to the arcing horn as to
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by the contactor for the main contactor when
moving to and from its open and closed posi-
tions.

Another object is to provide a switch with main
and auxiliary contacts and a single contactor to
be in engagement with both main and auxiliary
contacts at the same or different times, the con-
tactor provided with a contact ring of dissimilar
metal thereto to engage the auxiliary contacts, the
ring formed of a non-arcing metal and the aux-
iliary contacts having a relatively high ohmic
resistance.

The invention is exemplified in the combination
and arrangement of parts shown in the accom-
panying drawing and described in the following
specification, and it is more particularly pointed
out in the appended claims.

In the drawing:

Fig. 1 is a side view in partial section of my
invention, showing the same in closed position.

Fig, 2 is a top plan view of Fig. 1.

Fig. 3 is an end view in elevation of Fig, 1.

Fig. 4 is a side view in partial section of my
invention, showing the same in open position.

Fig. 5 is a bottom view of Fig. 4.

Fig, 6 is a top fragment view of Fig. 1 showing
only the contactor and two contacts to more
clearly show certain features as later explained.

In the preferred embodiment of my invention
the switeh proper is usually mounted on a base
i which may be of wood, composition or marble,
ete., or in connection with a trolley sectionalizing
device.

The contacts 2 are shown as formed from heavy

copper bar, or of cast copper having upturned
portions 3 and other portions 4 for attachment
to the base I.
- Each portion 4 has a groove § formed in the
upper side to receive a portion of the end of the
conductors 6. A clamping member 7 is associated
with each portion # and has a groove to receive
a conductor end and clamp the conductor to the
portion 4.

The contacts 2 are each held stationary 1n
position on the base | by the four bolts 8 which
are threaded into the portion 4 and project above
the. portions to guide the clamping members T
(Figs. 1 and 2) and the clamping members T are
clamped onto the conductors by the stud bolts 8
which are welded to the portion 4.

The contacts 2 are rigid or non-flexible; have
their portions 3 beveled as shown in Figs. 1 and 4.
The beveled surface 18 forms the contact surface
for-the contactor 11.

vieldingly hold the horn in position to be engaged 88 ' The contactor {f is an elongated cylinder of
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copper, formed from a bar of rolled copper, or
cast and turned to proper diameter. By beveling
the contact surface 19, the pressure thereon is
multiplied and this pressure may be varied by
varying the angle of the contact or bearing sur-
face as for 1nstance, if the toggle mechanism
exerts a pressure of 200 ‘pounds” wihen ‘the swit¢h
is closed then if tHe contact faces §8are'30 degrees

to a vertical plane through the axis of the con- o
“10°is preferably formed of a metal having relatively

tactor the pressure between the contactor arid
each contact surface 18 will -be -200 -pounds, -if
however this angle is only 15 degrees; the pressure
Dper contact face will be 387 pounds.

When the switch is requited to’ be épened’ finder
a heavy current where a magnetic blow=out is
required, the contactor ii is provided with an
integral ring shown as {3 enéi¥elinz the stirface
12. When used it is preferred to make this ring
13 of brass, a composition of copper high in ziiic.

I have tried rings of iron, copper, and other con-

ductlve ‘metals but -4t present prefer ‘the fitig "of
‘Biass,

The contact ends of the contacts 2 must’ ‘each
‘beformed with a hotch 14 ‘when the ‘Fing ‘I3 is
Used, ‘See Fig. 6.

To -protect the switch operator ‘and - adJacent
parts of the switch from ‘the dre Tformed When
the switch is Opened, T prov1de an arc chute - 157
‘of ' instilating “material which ‘is sectured to the

base | ‘by-scréws or éther” Ieans of attachment. °

The oOpposite side walls ‘{5 'are each provided
with a slot {6 in which is mounted the @xle 47
‘for the contactor {1 'and' movable when the switch
is ‘Ioved ‘to -its‘open and -closed ‘POsitioris. The

‘edlitaictor s 'free ‘to rotate Upon the asle 17 and

fhereby change-its reélation to the:contgets whén=
ever the switch is opénéd or elosed. This dis-
tributes the points of arcing over ‘the Surface of
‘the contactor which is relatively large. The Slot
16 catises ‘the contactorto hove in a straight line
relative to the contacts.

The niechanisim for ‘opérating ‘the “contactor
cumprlses the lmks ‘8 attached to the ends of

ment {9 by means of the bolts -20. The lowe; ‘énd

of ‘the links:18 are connécted by a'yoke: 21, wHich
Heas "an’ opemng 22 thréugh 'WHhich pro;yects “the
Stiid - 23—23' “Whiéh "has ‘6he ‘end- “seeuréd to “the
‘Hatidle 24 and the ‘othér'end pivotally séeiiréd to
‘the‘attachment 9.

-Between ‘the 'yoke -21 -dnd ‘the Hange ‘25 éncir-
‘clihig the 'stud portion is'a spring-26 which is cotn-
pressed when the switch is closed, to provide the
'pressvre desired between the'éontactor and ‘the
co tacts.
May- ot be sufficiétitly ‘éffective to- mamtam tHe
switch freely open, therefore an auxiliagfy: spx g
2T isuséd-for thls purpose

“THe tain’ spring- 36 is's0 1ocated that it is ot
affected by any heat at” the contacts and has
to. provide a qumk break when the handle - is
pushed open by an open hand and will: com-~
Pletely oven the'switch without the aidef sprmrr
21

nism works on the toggle prmclple posmve and
‘tonstant-contact is'maintained between the'sib-
stantially ‘rigid contdels and “the ‘contactor, ‘dlso
the spring 27 aids fh'holding the switéh closed.
When the swﬂ;ch 1s prowded W1th <-magnntlc

1 through the members l5 and ACtES th "‘»core' of
‘thebloWiout - tiagnét and edeh core-issurrounded
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by insulation 29. On the outer face of the mem-

bers 15 are the pole pieces 30 of the blow-out

magnet. The pole pieces butt against the end
faces of the core 28 and are secured in position
8 by the nuts 31.

Surrounding each core 23 and its insulating
cover 29 is thie magnet coil’ 32 ‘with its project-
‘inig -hotn “83. The coil and horn are formed of
& continuous length of Nichrome wire. This wire

~high-ohmic-resistance coupled with high strength
‘and resistance ‘to bending and composed of
nickel, chromium and iron in which the iron con-

“tett doss not - ekesed 30%. This composition is

15 noWwh to the trade as “Nichrome” and will be so
“termed Hereafter, Using “Nichrome” the wire
-possesses - Tesiliency, and this length is doubled
back upon itself from its middle point to form
tHe ‘Horn and contact 33. The ends of the bent
back portions for a distance back from the end
blght of {he Horh are then coiléd upon a mandrel
‘to-form-the-coils proper: to-fit'over the insulation
29 and whith afe wound in“a-direction whereby
the ampere turns will not oppose each -other.
This: ‘gives’a pair ‘6f coils ‘positioned orie on edch
‘side -of ‘the Hofn 33 (Fig. 2) connected by the
‘hofn. 'The free ‘érids ‘of ‘the coils 32 are ‘posi-
tioned in holes 34 (Fig. 6).

The coils and their free ends and the Horn 33
‘are so related that when in ‘position the ¢oils
‘which - act as torsion springs ‘are stressed sufi-
¢éiéntly to -cause the -intermédiate 'bight ‘of "the
horn to engage ring {8 on the surface 42 6f the
‘Gontdctor 1 whén the contactor is'in its ‘cldsed
posmon ‘and to‘engage the fing for a time after
‘the contactor has diserigaged the'contacts 3.

THe ‘device:'as disclosed, Wit ‘without the blow-
otit “coils 32:arid-horns '33,?i~s quite practical as the
‘régetion of the'magnetic fields set 1ip upon open-
ihg the switch ‘will ‘¢aiise the arcs to move out
‘dwayfrom the switch, However the switch may
“be ‘opened linder a greater current ‘fow 'if ‘the
‘iggnétic blow~out attachment isused.

‘¥t should 'be’observed that-the:contactor znd
the operating mechani$m is not ‘enérgized while
‘the'switch'is open.

“The relation between the horhs 33 and con-
tactor (1 -is-siich, that:the engageiment between
theeontacts -3:and' contactor 1{ is'broken before
the 'horns-bréak engagement with the contacior
ring /13, thus-the load:currert then flows throiugh
the coils 32 thus fully energizing the same and
Produecing ‘magnetic fields betweén the oppositely
disposed poles 38 before any arc is formed.

“The ~arcing horns ‘33 ‘which ‘might also be
termeéd ccontact-horns are so arranged -that the

circuit is broKen between‘them snd the contact
¥ing ‘13 "of ‘main contactor | ‘and the a¥és thus
Yormed are:in séries. The instant the arcs are
formed they-are acted upon by thealready estdb-
Jished magnetic fields.

The.coils ‘and horns being of Nichrome ‘wire,
‘will ‘offér-olimic resistance -to ' the flow ‘of ‘current
‘upen “the -main -‘contactor {{ bréaking with ‘the

5 contacts 2 since the ¢oils-and herns-are:inseries
‘and connécted by the ¢ontactor ririg i3 when the
break:takes place.

Nicliréme wire is exceptionally well adapted to
serve “for the coils-82 dnd horns ‘33 :since it hds
high strength-and resistance to bendizg éven in
4n annealed “state. -It can also withstand :high
temperatures which may he necessary asthe coils
‘arid-horhs must be:able to carty full load: current
#t the'tinie of ‘opening the:switch.

“AlSothie -coils ‘are energized . just .priot to:-the
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engagement of the contactor 11 with the con-
tacts 2 at the time of closing the switch.

The contactor may be other than circular in
cross-section as for instance it may have only
three sides, the cross-section being triangular;
in fact the contactor may have any number of
evenly disposed faces to meet requirements, from
three to an infinite number (a circle) but I pre-
fer the shape shown. In any case I prefer to
make the contact ring (3 circular. The said
faces may be flat or curved.

The contactor Il has a large exposed surface
thus maintaining a low temperature while carry-
ing a larger current.

The contactor being of the roller type, free to
rotate or pivot on its axle i1, its engagement
with the contact surfaces 10 is very likely to
change with each opening and closing of the
switch, thus distributing any arcing quite evenly
over the entire surface {2; this is due to the con-
tactor {1 not engaging both contact-horns 33 or
contact surfaces {0 at exactly the same time, a
condition which may be intentional.

While I have referred to the contactor as be-
ing formed from a bar of rolled copper or cast
solid and turned to proper diameter, the con-
tactor may be formed from rolled or drawn tub-
ing or cast tubing turned to proper diameter.
This gives increased radiating surface.

Tests have shown that compared to a switch
of the conventional type using a flat blade oper-
ating between spring clips, a switch constructed
as disclosed herein, is superior to the knife-blade
switch especially in maintaining a lower tempera-
ture for the same current flow and time.

Any heat generated in the contactor and the
contacts when closed will only tend to expand
these parts thereby increasing the contact pres-
sure.

The switch without a magnetic blow-out may
be used for sectionalizing circuits, particularly in
mines, where the switch is seldom opened except
in case of emergency.

The construction of the operating mechanism
is such that there is a substantially even pull at
both ends of the contactor when closed thereby
assuming uniform contact with each contact for
the full width thereof.

The contactor and contacts are of considerable

mass and of high electrical conductive metal, f

copper, they offer a short current path and have
a high thermal capacity, positive pressure be-
tween the parts and large radiating surface, all
of which go to make up a highly efficient switch.

I wish it to be understood I do not desire to 5

be limited to the exact details of construction
shown and described, for obvious modifications
will occur to a person skilled in the art.

Iclaim:

1. An electric switch comprising a pair of rigid
contacts, support means to hold the contacts in
spaced and insulated relation, each contact hav-
ing a beveled contact surface forming a V-shaped
relation, a rigid contactor movable to two posi-
tions, a closed position in which the contactor en-
gages and electrically connects the contact sur-
faces and an open position in which it disengages
and disconnects contact surfaces, toggle mecha-
nism having spaced arms attached to the ends
of the contactor and extending to a point below
the support means whereby the contactor is sup-
ported and moved to its two positions and means
whereby the arms are secured to the support
means and are manually operated, separate
spring means yieldably holding the contactor in

10

either its closed or its open position respectively,
an insulated chute positioned between the said
arms to protect the operator from any arc formed
when the switch is opened under load and means
associated with the chute cooperating with means
associated with the contactor to guide the con-~
tactor in a straight line in moving to either of its
positions,

2. In an electric switch having a stationary
contact and a movable contactor, a magnetic
blow-out comprising a core of magnetic material,
pole pieces of magnetic material secured to the
ends of the core, an energizing coil surrounding
the core in insulated relation thereto, one end
of the coil arranged to be connected to a source
of electric energy, an elongated yieldable arcing
horn electrically connected to the other end of
the coil and interposed in the path of and adapt-
ed to engage said contactor, the arcing horn
formed with means between its ends arranged to
engage said contactor, whereby the circuit
through the coil from the source of energy may
be completed, the coil and horn formed of a con-
tinuous length of resilient, relatively high resist-
ance wire.

3. An electric switch comprising a pair of rigid
spaced contacts provided with obliquely disposed
contact surfaces forming a V-shaped opening,
means to secure the contacts in spaced and in-

4 sulated relation, each contact provided with an
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auxiliary contact electrically connected thereto, a
contactor to engage the obliquely disposed con-
tact surfaces and connect the contacts in series,
the contactor comprising a rigid solid member of
metal having a plurality of contact faces and
means to mount the contactor to rotate upon its
axis, the contactor also provided with a contact
ring secured to the surface thereof to engage the
auxiliary contacts, means secured to the last said
means to move the contactor and ring toward
and into engagement with the contacts, the
movement of the contactor being parallel to the
first said contact surfaces and in g straight line.

4. An electric switch comprising, a pair of rigid
immovable contacts, each contact provided with
a beveled contact surface and both surfaces form-
ing a V-shaped opening therebetween, an open
top chute of insulating material enclosing the
said contact surfaces, blow-out means associated
with each contact, each blow-out means compris-
ing a core positioned within the chute and sup-
ported by the sides thereof, magnetic poles out-
side the chute and secured to the ends of the
cores, each core provided with energizing coil
means, each coil means having one end mechani-
cally and electrically connected to its associated
contact, the other end of each coil being con-
nected by an elongated contact-horn, the con-
tact-horns provided with contact means inter-
mediate the ends thereof, rigid elongated roller
type contactor of relatively high electrical con-
ductivity with its longitudinal axis parallel to the
axes of the cores and positioned within the chute,
the chute provided with guide means on opposite
sides thereof and the ends of the contactor posi-
tioned in the said guide means whereby the con-
tactor is guided into engagement with the con-
tact surfaces and with the contact means on the
contact-horns to connect the contacts and simul-
taneously connect the contact-horns, the guide
means also arranged to guide the contactor in its
movement away from the contacts whereby the
contact means on the contact-horns will remain
in engagement with contactor after it has disen-
gaged the contact surfaces on the contacts for a
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portion of its movément away from the-said sur-
faces, the. said’ coils ‘and contact-horns being
formed from a -resilient ‘metal of relatively- low
conductivity whereby the: contact-horns are held
in-yleldable engagement with the contactor and
means to manually operate the contactor into
‘and out of engagement with the contact surfaces
and with the contact-horns.

5. “An article of manufacture comprising a con-
tact.member for a switch arranged tobe engaged
by a reciprocable contactor, a magnetic blow-out
means -associated with the contact, the biow-out
means-comprising a 'magnetizable core, an ener-
‘gizing coil surrounding the core in insulated re-
lation thereto, an -arcing horn projecting -away
from: the contact, said horn being fixed to and
supported by the coil, the horn provided with
‘means engageable by the contactor when in en-
gagement with the contact, the coil formed of
resilient material having its-other end.connected
in fixed relation to the contact whereby the coil
Wwill act-as a torsion spring and yieldingly hold
the arcing horn in the path of the moving con-
tactor whereby the arcing horn will be engaged
by the contactor as it moves into and out of en-
:gagement with the contact.

6. An electric switch comprising a pair of in-
sulated rigid contacts having spaced ends and
each end having a beveled contact surface form-

ing- obliquely disposed contact surfaces, s single -

elongated rigid metallic contactor arranged to
Totate on its longitudinal axis, the axis being par-
allel to the contact surfaces and the contactor
movable to its closed position to engage the con-
tact surfaces and electrically .connect the con-
‘tacts and to its open -pesition to disengage ‘the
contact surfaces, means to move the contactor
to said positions, each -contact provided with
‘maghetic blow-out means-engageable by the con-
tactor, the blow-out means being so constructed
and arranged relative to the contacts and said
contactor that the blow-out means will be in elec-
trical engagement with both the contacts and
contactor as the contacor moves to its open posi-

tion after disengaging the contact surfaces and

before the contactor reaches its fully open posi-
titon, whereby the blow-out meéans will be ener-
gized and extinguish-any arc formed bstween the
contactor and the blow-out means after the con-
tactor disengages the blow-out means.

7. An electric switch comprising -a pair of in-
sulated rigid metal contacts having adjacent ends
and each end provided with a contact surface, a
rigid metal contactor movable to an open position
disengaged from said contact surfaces and also
movabie to a closed position to engage the con-
tact surfaces and electrically ‘connect the con-
tacts, means to move the contactor to its two
positions, ‘including spring means to determine
the pressure between the contacts and the con-
tactor, magnetic blow-outs including coils and
arcing horns, the coils mechanically and electri-
cally attached to the contacts and the horns me-
chanically and electrically connected to their re-
spective coils intermediate the ends thereof and
arranged to be in yieldable engagement with the
contactor intermediate the ends of the horn as
the contactor makes a portion of its movement
from its closed to its open position whereby the
blow-out coils are energized when the contactor
disengages the contacts and any arc formed be-
tween the contactor and the horns is extin-
guished. ' . '

8. An electric. switch comprising a pair of
spaced contacts having adjacent contact faces, a
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‘rigid roller type contactor to move into and out

of engagement with the contact faces whereby
the contacts are connected and disconnected,
magnetic blow-out means for each contact in-
cluding a pair of coils electrically connected to
their contact, and an arcing horn in series with
and resiliently supported by the coils, a contact
ring associated with the contactor to be yieldably
engaged by the said horns intermediate their
ends as -the contactor moves into and out of en-
gagement with the contact faces whereby -any
arc formed at the disconnecting of the said con-
tact ring and the horns will be extinguished.

9. In an electric switch comprising a pair of
contacts provided with contact surfaces, a con-

‘tactor to engage the surfaces to electrically con-
nect the eontacts, insulating means on which the

contacts are mounted in spaced and insulated
relation, means ‘to operate the contactor into.and
out of engagement with the contact surfaces, -the
combination with the contactor of magnetic

‘blow-out means to extinguish any arc formed

upon opening the switch, the blow-oul means
comprising a pair of horns arranged to be in en-
gagement with the contactor immediately after
the contactor disengages the contact surfaces,
the blow-out means also provided with energizing

-coils formed from resilient wire and having one

end connected to the contacts and held in fixed
relation thereto whereby the coils function as
torsional springs and the other end of the coils
connected to the horns whereby the horns are
vieldably held in said engagement with the con-
tactor and the coils are energized when the con-
tactor breaks engagement with the contact sur-
faces.

10. In a switch provided with a contactor re-

‘ciprocably movable to two positions, a.magnetic

blow-oub comprising a core of magnetic material,
a pole piece secured to each end of the core, a
pair of energizing coils surrounding the core in
insulated relation thereto, the extreme ends of
the coils arranged to be connected to a source of
electric energy and an elongated arcing horn
connecting the inner or adjacent ends of the
coils, the coils and horn formed from a continu-
ous length of resilient wire and the horn arranged
to be engaged by the contactor when it is one
position and to be free of the contactor when in
its other position.

11, In a switch having insulated main contacts
and a reciprecably movable contactor for con-
necting and disconnecting said contacts, a mage-
netic blow-out comprising a core of magnetic
material, pole pieces of magnetic material se-
cured to the core to.set up a magnetic field there-
between when energized, coils surrounding the
core to magnetically energize the core, the outer
or extreme ends of the coils arranged to be con-
nected to a source of electrical energy, and an
elongated contact-horn electrically connecting
the inner adjacent ends of the coils and provided
with means intermediate its ends to be engaged
by said movable contactor after said main con-
tacts are disconnected, whereby circuit through
the colls and energizing of the core is maintained
after the main contacts are disconnected and any
arc formed at said intermediate means on disen-
gagement from said contactor is extinguished,’

12. An electric -switch comprising a pair of
rigid contacts provided with obliquely disposed
contact surfaces and held in spaced and insulated
relation, a rotatable rigid contactor to engage
and electrically connect, the contact surfaces, a
contact ring -of dissimilar metal secured to the
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contactor, manually operable means connected to
each end of the contactor to maintain the con-
tactor parallel to the contact surfaces and to
move it into and out of engagement with the con-
tact surfaces, a chute of insulating material en-
closing the contact surfaces and the contactor,
the walls of the chute provided with slots and the
contactor provided with means positioned in the
slots to guide the movement of the contactor in a
straight line toward and away from the contact
surfaces, a magnetic blow-out attachment asso-
ciated with each contact on opposite sides of the
contactor and each attachment provided with a
masgnetic core and coil thereon electrically con~
nected to the adjacent contact and arranged to
be energized upon the contactor breaking engage-
ment with the contact surfaces, the blow-out
attachments provided with horns adapted to be
engaged by the ring on the contactor after the

contactor has disengaged the contact surfaces

whereby the circuit from contact to contact is
maintained through the contactor and its con-
tact ring and the blow-out attachments during
a portion of the movement of the contactor from

its closed position to its open position, the said

maghnetic cores supported by the walls of the
chute and magnetic plates secured to the outer
faces of the chute and secured to the ends of the
cores whereby a magnetic flux is set up to extin-

guish any arc formed upon opening the switch. :

13. An electric switch comprising a pair of

10

10

spaced insulated contacts, a contactor movable
into and out of engagement therewith, blow-out
means comprising an integrally-formed resilient
horn and coil mechanically and electrically con-
nected to each of said contacts, said blow-out
means being adapted to yieldably engage said
contactor after disengagement thereof from said
contacts, an insulated chute surrounding said
contacts and blow-out means, and guideways in
said chute for guiding said contactor into and out
of engagement with said contacts and blow-out
means.

WARREN J. LEWIS.
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