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13 Claimss.
1

This invention relates o an glectric switeh
and more particularly to an electric switeh for
producing switching operations in a desired se-
quence.

The principa! object of this invention is to
provide an improved elestric switch of this type
which is simple in construction, inexpensive to
manufacture ang foolproof in operation, which
eliminates the necessity for springs and the like
heretofore conventionally used, which may ke
readily disassembled and assembled without the
use of tools, which provides for simple inter~
changeability of parts, which may be readily ad-
Justed; and which needs substantially no servicing
in use. While the eclectrie switch of this inven-
tion is of general utility, it is particularly adapt-
able for use in trafic control systems, such as
disclosed in my copending application Serial
No. 229,413, filed June 1, 18581, such systems
operating continuously over extended periods
of time and under all types of adverse weather
conditions with a minimum of care.

The electric switch of this invention preferably
includes a plurality of magnetic switeh blades
and means for pivotally mounting the magnetic
switch blades in paralle] relation. A magnet is
located transversely of the plurality of magnetic
switeh blades for attracting the same in one
direction sbout their pivotal mounting. Means
are also provided for individually moving the

magnetic switeh blades in the opposite direction

about their pivotal mounting against the attract-
ing force of the magnet. The magnetic switch
blades each operate a switch means.

The pivetal mounting means for each magnatic
switch blade is extremely simple in construc-
tion and may include a stationary transverse

shoulder engageable in a transverse recess in

one side of the switch blade. - The magnet in
addition to moving the magnetic switeh blade in
one direction about its pivotal mounting also
operates to maintain the transverse recess  of
the switch blade in engagement with the sta-
tionary transverse shoulder. The stationary
transverse shoulder may also be provided with a
pin extending through s hole in the magnetic
switch blade to facilitate assembly and to assure
bositive location of the magnetic switch blade.
The stationary shoulder may be carried by a
block  which is releasably secured to the switch
supporting frame by a spring clip. :

The switch means operated by each magnetic
switch blade may include a contact carried by the
magnetic switch blade and a stationary contact.
The stationary contact may be releasably se-

cured to the switch supporting frame and in thisv
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counnection the stationary contact may have a
bost releasably secured in & spring clip which in
turn is carried by the switch supporting frame,

The means for individually moving the mag-
netic switch blades about their pivotal mount-
ing against the attracting force of the magnet
may include a rotatable cam shaft located trans-
verse to the magnetic switch blades and having g
cam for each switch blade. The cams may he
in the form of frangible discs having a plurality
of radial slots so that circumferential portions
between the radial slots may be readily removed
to produce the desired camming action or se-
quence. The cam shaft may also be releasably
mounted for rotation so that it may be reagdily
removed if desired.

Turther objects of this invention reside in the
details of construction of the electric switch and
the cooperative relationship between the com-
bonent parts thereof.

Other objects and advantages of this invention
will become apparent to those skilled in the art
upon reference to the accompanying specification,
claims, and drawings, in which:

Fig. 1 is a front elevational view of the electric
switch of this invention;

Fig. 2 is a top plan view thereof;

Fig. 3 is an enlarged vertical sectional view
taken substantially along the line 3—3 of Fig. 1
and illustrating the detachable stationary con-
tact;

Fig. 4 is a sectional view taken substantially
along the line 44 of Pig. 3;

Fig. 5 is a vertical sectional view taken sub-
stantially along the line 5—5 of Fig. 1, illustrat-
ing the magnetic switch blade in open circuit
position;

Fig. 6 is a view similar to Fig. 5 but illustrating
the “magnetic switeh blade in circuit closing
position;

Fig. 7 is an exploded pberspective view of vari-
ous parts of the electric switch;

Fig. 8 is an enlarged vertical sectional view
taken substantially along the line 8—8 of Fig. 1
and illustrating in more detail the pivetal mount-
ing for the magnetic switch blade.

The electric switeh of thig invention is gen-
erally designated at 8. It includes a base {1
to which is suitably secured 8 supporting frame
of insulating material having a pair of trans-
verse spaced apart members {2 and {8 con-
nected together by webs i4.

The transverse member {2 is provided with &
shouldered recess {5 for receiving one or more
metallic blocks (6. These metallic bloeks {§
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are each provided with a cam surface {1 which
in turn is engaged by a spring clip i8 secured to
the f{ransverse member 12 by means of screws
19. The spring clips 18 are secured against a
conducting washer or bar 20 and electrical con-
nection is made to the spring clips 18 by means
of terminals 21 which are also held in place by
the screws 19. In this way the spring clips {3
detachably secure the metallic blocks 1§ in place
on the transverse member 12 and also provide
electrical connections to the metallic blocks.
Positively to locate the metallic blocks (16 they
are provided with dowel pins 22 which are re-
ceived in holes 23 formed in the transverse merm-
ber 12.

The electric switch also includes a plurality
of magnetic switch blades 25. The upper end of
each of these magnetic switch blades has an ear
26 secured thereto as by welding and this ear
is provided with a transverse recess 21.
ear 26 and the magnetic switeh blade 25 are pro-
vided with a hole 28 therethrough which com-
municates with the transverse Irecess 21. The
metallic blocks i6 are provided with a transverse
shoulder 29 which may take the form of a rod
secured in place on the block as by welding.
Projecting from the shoulders 28 and extending
through the holes 28 in the magnetic - switch
member 25 are pins 30. The transverse recesses
27 in the magnetic switch blades engage the sta-
tionary shoulders 29 for pivotally mounting the
magnetic switch blades 25 on the metallic blocks
6. ‘As will be pointed out more fully herein-
after, the transverse recesses are maintained in
engagement with the transverse shoulders by
magnetic attraction so that the transverse re-
cesses 27 and the transverse shoulders 28 form
means for pivotally mounting the magnetic
switch blades 25. The pins 30 cooperating with
the holes 28 operate to facilitate application of
the magnetic switch blades 25 o the metallic
blocks 16 and also
switch blades 25 are maintained in proper posi-
tion.

Each magnetic switch blade 25 is provided
with a switch contact 33, the contact being se-
cured thereto in any suitable manner as by weld-
ing. The switch blade contacts 33 engage and
disengage stationary contacts 34 which in turn
are releasably carried by the fransverse mem-
ber 13 of the supporting frame. In this con-
nection, as shown more particularly in Pigs. 3
and 4, each stationary contact 34 is provided
with a post 35 which is received in a spring clip
36 secured to the transverse member 13 by means
of a serew 31. Electrical contact is made with
the stationary contacts 34 by means of terminals
38 held in place by the screws 31. The transverse
member 13 .is provided with a plurality of re-
cesses 39 for receiving the spring clips 36 and the
stationary contacts 34 and the edge of the trans-
verse member 13 is provided with a plurality of
slots 40 to assist in guiding the movement of the
magnetic switch blades 25.

A magnet is located between and carried by the
transverse members 12 and 13 of the supporting
frame. This magnet includes a plurality of
transverse bars 43 and 44 underlying all of the
magnetic switch blades 95, Suitably secured to
the bars 43 and 44 as by welding are permanent
magnets 45, The magnet is held in place in the
supporting frame by means of screws 46 extend-
ing through holes 47 in the bars 43 and into
the transverse member (2. The magnet operates

to attract the magnetic switch blades 25 to move

The ¢

assure that the magnetic
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- sequence by merely removing
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the switch blade contacts 33 into engagement
with the stationary contacts 34 and to main-
tain the transverse recesses 21 in the magnetic
switch blades 25 in engagement with the shoul-
ders 258. The attractive force on the magnetic
switch blades 25 is at all times present to hold
the same in proper position for pivotal movement.
Means are provided for individually moving
the magnetic switch blades 25 against the mag-
netic force of the magnet for the purpose of in-
dividually separating the switeh blade contacts
33 from the stationary contacts 34. This means
includes a cam shaft 50 carrying a plurality of
cams 51, one cam for each magnetic switeh blade.
One end of the cam shaft 50 is provided with &
bearing extension 52 received in a hole in a jour-
nal member 53 suitably secured to the base (i,
The other end of the cam shaft 50 is also pro-
vided with a bearing extension 54 received in a
journal member 58 which is slidably mounted in
a bracket 57 also suitably secured to the base tl.
The journal member §5 is spring pressed in-
wardly so that the cam shaft is journaled at
each end for rotative movement. The journal
member 55 is provided with a handle 56 for pull-
ing outwardly the journal member 55 to release
the bearing extension 54 of the cam shaft 50. 'In
this way the cam shaft may be readily removed
if desired. 'The cam shaft 50 may be intermit-
tently advanced in a rotative direction by means
of a ratchet wheel 58 carried by the cam shaft
50. The ratchet wheel 58 may be intermittently
operated by a pawl 59 on a solenoid operated
armature such as disclosed in my copending ap-
plication Serial No. 229,411, filed June 1, 1951,
The cams 51 may be in the form of frangible
dises provided with a plurality of radial slots 62.
The circumferential portions $3 of the frangible
cam discs between the slots 62 form high dwells
and may be removed by breaking away to form
Jow dwells 64 on the cam surfaces. When the
high dwells 63 engage the lower ends of the mag-
netic switch blades 25 they are moved outwardly
about their pivotal mounting against the attrac-
tive force of the magnet to separate the switch
pblade contacts 33 from the stationary contacts
34 as illustrated in Fig. 5. When, however, the
jower ends of the magnetic switch blades 25 over-
lie the Jow dwells 64 of the cam surfaces, the at-
tractive force of the magnet moves the magnetic
switch blades 25 in the opposite direction about
their pivotal mounting to engage the switch blade
contacts 33 with the stationary contacts 34.
Thus, it is seen that the contour of the cams
may be adjusted to give any desired switching
desired high dwell
portions 3. The cam shaft 50 and cams 51 may
be readily removed from the electric switch with-
out the use of tools.
switch blades 25 may be readily removed and re-
placed without the use of tools merely by slipping
them over the extending pins 30. When in place,
the magnetic switch blades 25 are held in opera-
tive position by the permanent magnet. The
stationary contacts 34 may also be readily re-
moved without the use of tools. In a like man-
ner, the metallic blocks {6 carrying the pivotal
mounting means for the metallic switch blades 25
may be removed and replaced without the use

of tools. Thus, in the event that the electric’
- switch of this invention should requiré servicing

in the field, this can be readily and quickly done

without the use of tools. The electric switch’
of this invention is extremely simple in construc-,

t}o_p, mgxpensive to manufacture and foolproof

Likewise, the magnetic -
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in operation. The usual springs and the like
conventiotially utilized in electric switches of thig
general character are.entirely eliminated which,
of course, eliminates the necessity for fine spring
adjustments,

While for purposes of illustration one form of

this invention has been disclosed, other formgs
thereof may become apparent to those skilled in
the ‘art, and theréfore, this invention is to be
limited only by the scope of the appended claims.
- Iclaim as my invention:
-1, At electric switch comprising a plurality of
magnetic switch blades, means for pivotally
mounting said magnetic switch blades in parallel
relation, a magnet located transversely of the
plurality of magnetic switeh blades for at all
tmes attracting the same in one dirsction ahout
their pivotal mounting, means for individually
Moving the magnetic switch blades in the op-
bosite direction only about their pivotal mount-
Inig against the attracting foree of the magnet,
and switch means operated by each magnetie
switch biade. )

2. An electric switch comprising a plurality of
magnstic switch blades, means for pivotally
mounting said magnetic switch blades in parailel
relation, a contact carried by each switeh blade,
a. stationary contact €ngageable by each switch
blade contsct, a magnet located transversely of
the plurality of niaghetic
times attracting the same in one direction ahout
their pivotal mounting to engage the switch blade
contacts with the stationary contacts, and means
for individually moving the magnetic switch
blades in the opposite direction only about their
bivotal mounting against the attracting force of
the magnet individually to separate the switch
blade contacts from the stationary contacts,

3. An electric switch comprising a magnetiz
switeh blade having a transverse recess on ons
side -thereof, pivotal mounting means for the
Magnetic switch blade including a stationary
transverse shoulder engaging in the recess of the
magnetic switch blade, a magnet located adjacent
the side of the magnetic switch blade having
the recess for maintaining the recess in engage-
ment with the shoulder and for attracting the
magnetic switch blade in one direction about its
bivotal mounting, means for moving the mag-
netic switch blade in the opposite direction about
its pivotal mounting against the attracting force
of the magnet,; and switch means operated by
the switch hlade. ' v
"4 An electric §witeh comprising a magnetic
switch blade having a transverse Tecess on one
side thereof and a hole therethrough communi-
cating with the recess, pivotal mounting means
for the magnetic switch blade including a stg-
tionary transverse shoulder engaging in the re-
cess of the magnetic switeh blade and a station-
ary pin extending from the shoulder through the
hole in the magnetic switch blade, a magnet lo-~
cated adjacent the side of the magnetic switch
blade having the recess for maintaining the re-
cess in engagement with the shoulder and for
attracting the magnetic switch blade in one di-
rection about its pivotal mounting, means for
moving the magnetic switch blade in the op-
Posite direction about its pivotal mounting
against the attracting force of the magnet, and
switch meang operated by the switch blade.

5. An electric switch comprising g plurality of
magnetic switch blades, each having a trans-
VErse recess on one side thereof, means for piv-
otally mounting said magnetic switch blade in

switch blades for at gl ¢

[

o
(=3

33

A8

60

65

70

75

parallel relation including stationary transverse
shoulders engaging in the recesses of the mag«
netic switch blades, a magnet transversely lo-
cated adjacent the sides of the magnetic switch
blades having the recesses for maintaining the
recesses in engagement with the shoulders and
for attracting the magnetic switch blades in one
direction about their pivotal mounting, means
for individually moving the magnetic switch
blades in the opposite direction about their piv-
otal mounting against the attracting force of the
magnet, and switch means operated by each mag-
netic switch blade.

6. An electric switch comprising a magnetic
switch blade having g transverse recess on one
side thereof, pivotal mounting means for the
magnetic switch blade including s stationary
transverse shoulder engaging in the recess of the
magnetic switeh blade, a contact carried by the
side of the magnetic s vyiteh blade having the
recess, g stationary contact enhgageable by the
switch blade- contact, a magnet located between
the stationary shouldey angd the stationary con-
tact on the same side of the magnetic switeh

> means for meainfaining the recess in engagement

with the shoulder and for attracting the mag-
netic switeh blade in one direction about its
pivotal mounting to €ngage the switch blade
contact with the stationary contact, and means
for moving the masnetic switch blade in the gp-
posite dirsction about its pivotal mounting
against the attracting force of the magnet to
separate the switch blade contact from the sta-
tionary contact,

7. An electric switch comprising a supporting
frame including a pajr of spaced apart insulat-
Ing members, a magnetic switch blade spanming
the insulating members, pivotal mounting means
for the magnetic switch blade detachably car~
ried by one of the insulating members, a sta-
tionary contact detachably carried by the other
insulating member, g contact carried by the
magnetic switch blade ehgageable with the sta-
tionary contact, g magnet secured between the
insulating members for attracting the magnetic
switch blade in ons direction about itg pivotal
mounting to engage the switch blade contact
with the stationary contact, and meang for mov-
Ing the magnetic switch blade in the oprosite
direction about its vivotal mounting against the
attracting foree of the magnet to separate the
switch blade contact from the stationary contact.

8. An electric switch comprising g supporting
frame including g pair of spaced apart insulat-
ing members, g magnetic switch blade spanning
the insulating members, a shouldered recess in
one of the insulating members, pivotal mounting
means for the magnetic switch blade including a,
metal block locateq in the shouldered recess, a
spring clip carried by the insulating member for
engaging the hlock releasably to secure the block

direction about its pivotal mounting to engage
the switch blade contact with the stationary con-
tact, and means for moving the magnetic switch
blade in the opbosite direction about its pivotal
mounting against the attracting force of the
magnet to separate the switch blade contact
from the stationary contact.
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. 9. An electric switch comprising a supporting
frame including a pair of spaced apart insulat-
ing members, a magnetic switch blade spanning
the insulating members, a shouldered recess in
one of the insulating members, pivotal mounting
means for the magnetic switch blade including
a metal block located inthe shouldered recess,
a transverse shoulder on the block and a trans-
verse recess in the. switch blade engaging the
transverse shoulder, a spring clip carried: by the
insulating member for engaging the block releas-
ably to secure the block in the shouldered recess
and to complete an electrical circuit, a station-
ary contact detachably carried by the other in-
sulating member, a contact carried by the mag-
netic switch blade engageable with the station-
ary contact, a magnet secured between the insu-
lating members for maintaining the recess of
the magnetic switch blade in engagement with
the shoulder of the block and for attracting the
magnetic switch blade in one direction about its
pivotal mounting to engage the switeh blade con-
tact with the stationary contact, and means for
moving the magnetic switch blade in the oppo-
site direction about its pivotal mounting against
the attracting force of the magnet to separate
the switech blade contact from the stationary
contact.

10. An electric switch comprising a support-

ing frame including a pair of spaced apart in- ¢

sulating members, a magnetic switeh blade span-
ning the insulating members, pivotal mounting
means for the magnetic switch blade detachably
carried by one of the insulating members, a
spring clip carried by the other insulating mem-
ber, a stationary contact having a post releas-
ably secured in the spring clip, a contact carried
by the magnetic switch blade engageable with
the stationary contact, & magnet secured be-

tween the insulating members for attracting the 4

magnetic switch blade in one direction about
its pivotal mounting to engage the switch blade
contact with the stationary contact, and means
for moving the magnetic switch blade in the op~
posite - direction, about its pivotal mounting
against the attracting force of the magnet: to
separate the switch blade contact from the sta-
tionary contact. :

11. An electric switch comprising a plurality

of magnetic switch blades, means for pivotally :

mounting said switch blades at one end in par-
rallel relation, a magnet jocated transversely of
the plurality of magnetic switch blades for at all
times attracting the same in one direction about
their pivotal mounting, a rotatable cam shaft lo-
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cated transversely of the plurality of magnetic
switch blades and provided with a cam for each
magnetic switch blade for engaging the other
ends of the switch blades individually to move
the magnetic switch blades only in the opposite
direction against the attracting force of the mag-
net, and switch means operated by each mags-
netic switch blade. )

12. An electric switch comprising a plurality of
magnetic switch blades, means for pivotally
mounting said switch blades at one end in par-
allel relation, a magnet located transversely of
the plurality of magnetic switch blades for at all
times attracting the same:'in one direction about
their pivotal mounting, & rotatable cam shaft
located transversely of the plurality of mag-
netic switch blades and provided with a cam for
each magnetic switch blade for engaging the
other ends of the switch blades individually to
move the magnetic switch blades only in the
opposite direction against the attracting force of
the magnet, and switch means operated by each
magnetic switch blade, said cams each compris-
ing a frangible disc having a plurality of radial
slits to provide for ready removal of circumfer-
ential portions between the slits for producing
the desired camming action.

13. An electric switch comprising a plurality
of magnetic switch blades, means for pivotally
mounting sald switch blades at one end in par-
allel relation, a magnet located transversely. of
the plurality of magnetic switch blades for at all
times attracting the same in one direction about
their pivotal mounting, a rotatable cam shaft lo-
cated transversely of the plurality of magnetic
switeh blades and provided with a cam for each
magnetic switch blade for engaging the other
ends of the switch blades individually to .move
the magnetic switch blades only in the opposite
direction against the attracting force of the mag-
net, and switch means operated by each mag-
netic switch blade, and means for releasably
mounting the cam shaft for rotation.

EDWARD J. SCHULENBURG.
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