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Application filed June 16, 1908, Serial No. 438,749,

To-all whom it may concern:

"Be it known that I, WicLiam A. Tour-
BAYNE, a citizen of the United States, and
a resident of Lancaster, in the county of
Frie, State of New York, have invented
certain new and useéful Improvements in
Electrical Switches, of which the following

1s a specification.
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My invention relates to electrical switches
and has for part of its objects the provision
of .a. simple, durable and practicable switch
especially adapted for maintaining connee-
tions between a plurality of circuits and for

. reversely connecting the conductors of cir-
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cuits responsive to the electrical condition

“of part of said circuits:

Various other objects and advantages will
more clearly appear from the detail descrip-
tion given below taken in connection with

“the accompanying drawings.

“In the drawings Figure 1 is a vertical side

Cview of switch mechanism embodying one

© 35

40.
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form of my inventich. Fig. 2 is a bottom

“plan view of the switch mechanism shown in
Fig, 1. Tig. 3 is a vertical énd view of the
. R0

same, Fig. 4 is a diagrammatical view

'showing the connections of my switch mech-.
-anism when. its parts aré in a normal or in-

operative position. Fig. 5 is'a similar view

‘showing the connections when the parts are

in operative position, and Fig. 6 is a similar

‘view to that of Fig. 5, but showing parts

and conductors reversely coennected.
In all the figures like reference characters
indicate like parts.

_Referring to Figs. 1, 2 and ‘3 and espe-

cially to Fig. 1, reference characters. 1, 2

‘and- 3 represent three coils wound about the

iron cores 5, 6 and 7 and forming electro-

magnets.. These coils or electromagnets are -

ssecured at one end to an-iron bridge piece 4
by means of nuts 8.- At the other end of
said electromagnets and secured thereto by
heads on the cores 5, 6 and 7, is a plate or

bar 9. The bar 9 carries four binding posts |

10 which pass through said bar and are.se-

cured to and. electrically - connected with

. four. terminals or contact posts 11, 12, 138

50

and 14. - These binding and contact posts

‘are ingulated from the bar 9 by means of-

mica or rubber as indicated at-15. Project-
ing from' the sides of the plate or bar 9 in-

* termediate its ends are ears 16 .and pivoted

thereto by means of screws or-bolts 17 is a

magnetizable bar 18. The bar 18 extends

over the poles of the electrecmagnets 1, 2 and
3, the electromagnet 2 being substantially at

_its center. .
Secured ‘upon the bar 18 by means of
screws .10 are conducting and connecting -
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guide blocks 20 and-21 which are provided -

with. vertically projecting flanges between
which are pivoted the arms 22, 23, 24 and
25. The guide blocks 20 and 21 are insu-
lated from each other and from the bar 13
by means of mica or rubber 26 and the arms

22, 23, 24 and 25 are pivoted on pins 27.

Carried on the outer ends of the arms 92, 23,

24 and 25 are-contact points or pins 28, 29,

30 and 21 and at the other end of said arms
are vertical projections 82, 83, 84 and 35.
Between the projections 32 and 33 is a coiled
spring 36 and between the projections 34
and 385 is a similar coiled spring 87. These

~coiled- springs tend to force the projections

32 and 83 and ‘34 and 35 apart and the con-
tact points 28, 29, 80, and 31 against the
contact posts 11; 12, 13- and 14 respectively.

In order- to prevent:injurious sparking ‘the
contact posts 11, 12, 13 and 14 have carbon

blocks 88 in their ends to contact with the
contact points 28, 29, 30.and 31.
At the sides of the guide blocks 20 and .21

are binding screws 39 and 40 for securing-

conductors thereto. The plate 9 and bar 4

‘are also provided with lugs 41 by means of

which the whole mechanism may be secured

to a switchboard or other suitable support.
When the electromagnet 1 attracts the bar

or magnetizable member 18 it will - -assume

‘the position shown in dotted lines in Fig. 1,

the contact points 29 and 81 being forced
away from the contact posts 12 and 14 and
breaking contact therewith. The springs 86
and 87, however, still maintain the contact

points 28 and 30 in contact with the posts 11

and 13.. When the electromagnet 3 attracts
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the member 18 the reverse opcrations take

place.”

In order
tions of the switch may be more clearly un-
derstood I have shown in Figs. 4, 5 and 6 the

switch -conniected .to a generator 42, having

a field 43, and an auxiliary or exciting gen- -
.erator 44. The auxiliary generator 44 .is

provided Wwith a field 45 ensrgized by a bat-

‘tery 46.

The armature of the generator 42 is con-

that the connections and opera--
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" nected in series with the coils of electromag-

nets 1 and 3 and with the binding screws

- 39 and 40. The contact posts or conductors
"11 and 14 are permanently connected by a

conductor 47 and the contact posts or con-

_ductors 12 and 13 are permanently.connect-

" ed by a conductor 48. The field' 43 of gen-

erator 42 is connected in circuit in series

- . with the armature of auxiliary generator

‘10

" bridging conductor 47 while the other end-

15

44 and coil 2 and one end of said circuit is
connected to the contacts 11 and 14 by the

of said circuit is connected to the contact
posts 12 and 13 by bridging conductor 48.

.. If both of the generators 42 and 44-be
‘driven from thé same shaft, then, with the
‘arrangement above described, the generator |
-42 will always déliver a current in the same.

direction regardless of the direction of its
rotation. -Such an arrangement is important
in car lighting systems.in which the gen-
erator is driven froth the axle of a car.

 “When-the generators 42 and 44 are at rest
~the connections will be as shown in Fig. 4.
125
. “electromagnets 1,2 and 8 and the springs 36
-and 87 will maintain contact points 28, 29, 30

No eurrent will pass through the coils of the

and 31 in connection with contact posts 11,

12, 18 and 14. If then, the generators be

30

_in the direction shown by the arrows. which-

35

given rotation in & clockwise direction the
auxiliary generator 44 will déliver a current
will excite the field 43 and at the same time

energize ‘the electromagnet 2 and produce
a south pole at its Jower end. As the coils

" 1and 3 are at this period connected directly

across the generator 42 this latter will by
reason of its excitation, eirculate a current.

. of considerable. maintenance through. the

40,

45

- bar 18 and the magnet 3 will repulse it.” As.

coils 1 and 8 in a direction indicated by the
arrows, producing poles as indicdted by’ the
letters. N and S. With the condition of
things shown in:Fig.- 4, the electromagnet

- 2 produces a'south pole at the extremities of

bar 18 so that the magnet 1 will. attract the

" -soon as the magnetizing currents reach a

50
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gréat enough’ value the switch connections |
and condition shown in’

assume the position
Fig. 5. T o v
" As shown in Fig. 5, the generator 42 is

connected in series with the auxiliary or ex-

citing generator 44 and in such a manner
that the current-in field 43 is in such a di-
rection as to maintain the polarity of the
generator-42, the same as when the condition
of things were as shown in Fig. 4 The di-
rection of the ¢urrents is as shown by the
arrows and the generator 42 connected to
aid generator 44 in exciting the field 43.

- The current from the auxiliary generator 44

65

may. be 'traced from the positive pole there-
of, through electromagnet 2, conductor -47,
contact post 11, contact point 28, arm 22,
hinding screw 39, electromagnets 3 and 1,

987,192

generator 42, binditig screw 40, sym 24, con-
tact point 30, op post 18, and field 43
back to the exciti erator 44. If, however,
the generatots: 42 and 44 are given rotation
in a counter-clockwise direction (see Fig.

70

6) the generator 44 will deliver a current in:
the opposite direction and a north pole will -

be produced at the lower end of the.electro-
magnet 2. The bar 18 then becomes oppo-
sitely polarized -causing the electromagnet 3

75

to attract it and the magnet 1 to repulse it. -

This causes the contact. points 28 and 30 to
break contact with the contact posts 11 and

13 but still maintains the contact points 29

"and 31 in contact with the contact posts 12

80

and 14." The current from exciting: genera- -
tor 44 now passes from the opposite but-

positive brush through the field 43 in the op-

tromagnets 8 and 1, through generator 42-in
the same direction as before, through screw

electromagnet 2 in the opposite direction and
back to the auxiliary generator. Since the
field of generator 42 has been reversed. and
its . direction of rotation reversed it ‘will
produce an electtomotive force.in the same

| posite direction, through post.30, conductor
48, post 12, point 29, arm 23, screw 39, elec-

85

"40, arm 25, point 81, post 14, conductor 47,

90

direction as before and will aid the gen-

erator- 44. . . S
+ The -electromagnet -2 magnetizes and so
polarizes the member or bar 18 as to cause
it to be attracted by the magnet 1 or the

‘magnet 3 according to the direction of cur-

rent in the coil of said magnet 2 and field 43.

.95
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- The switch is simple, easy of construction, -
strong, and practicable in every way-: It is’

evident from the above description ‘that it

is especially adapted for reversing the cur-

‘rent in a plurality of conductors responsive

to the currert in certain of those conductars,

106

But, I do not desire to be limited by the’
special arrangement and construction shown

and described since the switch may well be
adapted to other purposes-and many changes:
-and modifications may be made therein with-

out.departing from the scope and spirit:of
my invention. ~ . . .
~"What I claim and desire to secure by Let-

-ters Patent, is:

1. In an elecfric'al‘é:vv;ifch the ¢combination

110
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of suitable conductors, a movable meémber

‘arrariged to normally contact with at least
four of said -conductors, and means arranged..
‘to_cause said member to break contact with
' part of said conductors while maintaining
"contact with the other part, responsive to

the current in part of said conductors. said

| means including an electromagenét coil con-.

nected to have its polarity reversed. . -~ -
9. In an electrical switch the combination

.of suitable conductors, a movable member-

120

125

arranged to normally contact with-at least -

four of 'said conductors -at once, an electro-.

magnet- arranged fo cause said. member: to:

130




- ‘while maintaining contact with the other |

987,192

break contdaet with part of said  conductors

part, ‘an electromagnet arranged to cause
said member to break contact with the other

-part of said conductors, and a.coil connect-

~ed to have its polarity reversed for control-

* ling the movement of said member. v
.78 In-an electrical switch the combination -
--of suitable conductors, a movable member
arranged to contact with four of said con-
~ductors at once, aufomatic means arranged

10

- to cause said member to bhreak contact with
- two of said conductors while maintaining
"o contact “with the other two responsive to

15
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currents in .certain of said conductors and
magnetic means for governing the acticn

of said automatic means, said means includ-

ing an electromagnet coil connected to have
its polarity reversed. : e

4. In an electrical switch the combination
of a movable member uf magnetic material
having ‘a plurality of contact points resili-

-ently mounted thereupon and..adapted to

~engage-a plurality of conductors simultane-

26

30

ously, automatic means for moving said

~ member in one direction to cause part of
said contaet points to break contact with,
‘part of said conductors, automatic means
for moving said .member in another direc-
tion for causing another part of said contact,

' points to break contact with another part

35
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of said conductors and a coil for controlling
the’ operation. of both -of said means, said

- coil being arranged to have its polarity re-

versed.

5. In an electrical switch the combination -

of a movable member o‘f‘,magnetip mater.is‘tl
having a plurality of contact points resili-

ently mounted ‘thereon and adapted to en-

gage a plurality of conductors simultane-

- ously,s électromagnetic means for moving

45
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‘ment of said member.

said'member in one direction to cause part
of said contact points to bréak connection
with part of said conductors, electromag-
netic means: for moving said member in an-
other direction for causing another part of
said contact points to break connection with

" another part of said conductors-and. electro--
governing .the . move-’

magnetic -means for

6. In aneléctrical switch the combination

of a movable member of magnetic material,’

a set of contact points pivotally mounted on
said member, a second set of contact points
pivoted to said member and movable inde-
pendently of the first  set and insulated

therefrom, means_for resiliently. holding"
said contacts in place, and- electromagnetic

means for polarizing said member.

.7. In an electrical switch, a set of two con-
tacts, a second set of two ‘contacts insulated
from the first set, a circuit subject to re-

- versal of current, electromagnetic means for

65

moving one contact of each set when the cur-
rent in said ¢ircuit is in one direction and

S

moving:the other contact of ‘cach set when

the current in said cireuit is in the other di-

‘rection, and means whereby all of said con-

tacts are electrically connected when there

no current flowing in said circuit.
8. In an electrical switch the éoinbinaticn

is

~of a movable member, a set of rigid contact

points each pivotally and resiliently mount-
ed with respect to said member and electri-
cally connected with each other, a second set

siliently mounted with respect to said men-
ber and electrically..connected with: each

Sther but insulated. from said first ‘men-

tioned set, electromagnetic means for oper-

ating upon said member and an

1 electromag-

net for polarizing said member.

9. The combination of two distinct c.i'r'-‘

70

75
ox rigid contact points each pivotally and re- -

80

cuits,.contact points arranged to close said .
85 7
each other, and electromagnetic nieans for. -

circuits -and -to connect said -circuits with

disengaging part of said contact points to
arrange said circuvits in series. :

10. The. combination- of a movable mem- -
80

ber! of magnetic material, two distinet civ-
cuits, contact points arranged to close said
circuits and -to connect said - cireuits with
each other and electromagnets arranged to
act upon said member to disengage part of
said contact points to.arrange said circuits
in series. '

95

11. The combination of a movable mém- .

ber of magnetic material, a plurality of dis-

tinct cirenits and sources, contact points av-.

ranged to close said circuits and to connect
said circuits. with each other. and électro-

‘magnets supplied from said distinct sources

100

for acting upon said member to disengage .

part of said contact points to arrange said

“sources and circuits in series, so that said
-sources will act in-the same direction. -

105

12, The combination of a movable mem-

ber. of magneti¢ material, two distinet cir-
cuits and sources, four contact points nor-
mally closing said circuits, and electromag-

| nets supplied from said distincét sources ar-

ranged to act upon said- member to disen-

.gage part of said contact points to-arrange

sald sources and circuits in series.
13. The combination of a movable mem-

‘ber of magnetic material, two distinct cir-

cuits containing distinct sources of electro-
motive force, four contact points normally

with each other, and electromagnetic means

supplied. from said sources for acting upon

said member to disengage two of said con-
tact points to arrange said cireuits in series

such that said sources will act in the same.

«direction, . . . B

14. In a switch mechanism, a movable
‘member, a' polarizing magnet therefor, . a
magnet for moving the member in one direc-
tion, a magnet for moving the member in
another direction, two sets of -two contact

' closing said 'circuits and’-comnecting them

1

1

1
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s,

Ahembers each resﬂlently mounted on. said -

arember ‘each set beirlg insulated from the
bther set, contacts therefor, said contact
members bemg so arranged that when' the

first member is in its neutr‘ll position all the

contact members are in engagement with

Lhen' contacts, and when the first member is

10ved in one direction or the other one con-
¥act member of each set breaks engagement
"‘mth its contact.
15, In a switch mechanism, a movable
aﬁember a pohmzmg magnet  therefor, a
1ngnet "for ‘moving the member in one d1—

=rect10n a magnet for moving the member in’

another direction, two sets. “of two contact
members each resiliently mounted on said
member, each set being insulated from the
other set, contacts therefor, said contact
‘nembers ,being so arranged that when the
first member is in its neutral position all the

-contact members are in engagement with |-
" their contacts, and when the first member

is moved in one direction or the other one
‘contact member of each set breaks engage-

" ment with its contact, said contact members

being. pivotally mounted on said first mem-
ber and said first member forming the arma-
ture for said magnets. .

16. The comblnatlon of two dlstlnct cir-
cuits, contact points arranged to close'said

_ circuits and to .connect said circuits with

each other, the current in one of said cir-

‘cuits being subject to reversals, and electro-
magnetic' means for disengaging part of |-
~saxrd contact points to arrange said ‘circuits |

in_series or to disengage theé other part of

“gaid contacts. to arrange said circuits in-a

dlﬂ'erent series relatmn, in accordance with

987,192

the direction o:P ﬂow of said reversing cur--

rent.
17. In a switch, two ‘circuits, a mov.xble

member, electromagnetlc means for operat-
“ing the same and two sets of spring pressed

contflct arms: pivotally mounted on ‘said
member, each set being insulated from ‘the

other rmd arranged to- connect said' circuits .
irection or the other in ac- .
'l cordance with the direction of inovement of .

in series in one

said movable ‘member.
18. In a ‘switch mechanlsm, a movable

‘member, a magnet for moving said member

in one. dn‘ectlon, a magnet for moving the
member in .another direction; a polamzmg
magnet, two sets of spring. pressed contact
arms plvotally ndounted on sald member each

‘set being insulated from the other, and-a

plurahty of independent cooperatlng con-
tacts for each set. :

19. In a switch mechanism, a movable
member, electromagnetic means:for operat-

40

50

55
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ing the same, and two sets of spring pressed. -

contact arms pivotally mountéd on said
member each set being insulated from the

‘other, contacts therefor, one contact arm of.

each set being arranged to be engaged by

65

said member and moved ‘away from its con- .

tact when said member is moved in one di-,
rection or the other,

In testimony whereof, I have 51gned my’
name to this spemﬁcatlon, in the presence of'

two subscmbmg witnesses.

WILLIAM A TURBAYNE

VVltnesses
w. H. PA’I.TENDEN,
- H. J. Ess.




