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1

The ‘present invetition vélates ‘to ‘switches -and
pa.rtlcularly to léver ‘type sw1tches whereéin a
plurglity of “cireuits are ‘cortrolled ‘by a sitigle
‘SWitch'levér, the'switch'lever béing a- multiple po-
‘dition one w1th lockihg ‘wétion ‘in neutiral position
and ‘locking or non-iockmg action in ‘other posi-
tiong of‘thelever, Primarily the présent-inivention
‘toncerns itself with providing a ‘hovel means
Whereby ‘the ‘single fever can be used to ‘actuate
‘differerit sets of contacts and lock in ‘any one
‘of more ‘than ‘four ‘positions or a lesser ‘mumbeér
‘g8 ‘desired.

It ‘s “also ‘a ptirpose 'of this invention to pro-
vide a ‘riovel mesrns for “4ctuating the ‘sprihg
contacts ‘wherely ‘the 'moving spring ‘contact is
Pressed against the statiorary contact with a
‘Higher 'bressure ininediately upon ‘engagenient
‘of ‘the contacts than cdn be-obtained by ‘spring
‘mouriting the stationaty contact. “This constriic-
‘tioh provides also for ‘a more rapid -and clearer
‘break of the moving ‘spring ‘contact from the
Statlonary ‘contact upon movemetit '6f the Hioving
‘spring -contact toward -open position.

My ‘invention ‘contemplates the Pprovision ‘in
a ‘Switeh of this charactér a Stlirdy chassis or
frathe ‘which §iipports a plurality of latch plates
‘ahd Spring actuated DPistons. Each piston car-
ties a roller Tor rldmg ovéer notches provided ‘ih
‘the Tatch plate, and stops are set in the latch
plate for engaging the frame and limiting the
fravel of the .plates. I combine an -actuating
lever with the plates. These plates are posi-
tioned -on opposite sides of the lever, .and the
dever is meunted for movement into position to
actuate either plate. The frame construction
provides means whereby the lever is guided in
Such directions that only when it s dn neutral
-can the lever be shifted from one piate to -the
other,

It is 4lso a purpose of my invention to ipro-
w¥ide -a novel .cover or mounting plate for a lever
iswitch whereby the lever may be limited in its
positions and whereby it may ‘be locked positively
against movement out of position. Thus a not-
mal ‘multiple position lever switch :can be made
Anto 'a positive locked switch that requires aectua-
tion of a separate locking mechahism before the
lever can be moved from a selected position,

The nature and advantages .of ‘my invention
will appear more fully from the following de-
scription and the accompanying drawings where-
in a preferred form of the invention is :shown.
It should be understood however that the draw-

ings and description are illustrative only -and 55 28 &nd 29

30 ‘to Pligures 1

(CL200—5)

should not be taken as limiting ‘the invention

excebt ‘insofar ‘as ‘it ‘is -limifed by the ‘claims.
In the drawings: )
Tigure 1 ‘is-a'plan view of ‘a lever switch em-

5 bedying ‘my invention;

Figure 2'is a view in Slde elevation of the switch
‘sBhown - in Figire 1; )

Pigure 3-is‘ah end view of ‘the switch;

Figute 4 4s & sectiondl view ‘taken -on the line

10 ‘44 of -Figure 1;

Pigu¥e b ‘s an’ enIarged fragmentary sectional
‘view taken on the lirie 5541 Figtire 1;

Figure 65 a fragmentdly ‘s€ctional v1ew tdken
on the iirle -6 of Pigure 5;

15 Figure ¥ is a view siniildr to Figure 4, biit'show-

-41g the ‘parts i changed pbsiﬁlbri

PFigure 8 is a framentary view, partly in-‘side
‘elevation and” ‘bartly in ‘section of ‘a slightly modi-
fied ‘foifh of the invention;

20 -Figure 9 -is -4 fragmentary ‘side viéw of the

Sswitch shown in ‘Figure 8;

Figures 10 and 11 are like vViews 1llustratmg
two différent face plates that are efaployed dn
‘Eohuection with ‘the constriction ‘shown in Pig-

25 ifes '8 ‘and 9; and

. Figure 32 4s'a view taken ‘on the line (2--12 ‘of
Figute 9 Hustrating ‘a lockKing ‘device for losking
the switch Jever in pre-determined position. )
Refe'rrii-ng How 46 the - #rawings -and particularly
to 4 of the ‘drawings, my ‘invention
is-émbodied in‘a multiple circait 1ever type switch
wherein the frame 40 embodies ‘a U-shape base
14 and two-side frathes {2 and 183 which are
secuied to ‘the 'base 141 by suitable screws ‘4,
35 The side pietes 2 ‘atid 18 are cross-connected
Yy -spaceér Pars 15 ‘and 16 ‘ahd ah end bar 11
to provide -a rigid positiening and supportlng
structure for ‘the operating paits of ‘the switch.
The bats (8 -and 17 have-a block (1a of insufation
40 betiveen them which is 'secured by screws to pro-
vide means for Supporbmg 3 plurality of banks
48, 19 and 29 of ‘contact i Springs -on each side of
the frafe i8. The ‘several bahks of contacts are
Yeld together in the wshal ‘manner by screws 21

‘45 ‘and -are spaced by stups 22 'of ihsulation. Thege

hanks of contact springs have theif ‘contacts
28 welded or -otherwise secured thereto and they
‘also have terminal portions-28 for attachmg con-
‘ductors thereto. -Between the frame piecds 12

50 and 13 ‘and the sides 11a and 1 D of the base 11

I mount 2 bair of platés 25 and 26 for rotation
upon a shaft 27 that is supported in the side
pieces 12 and 13. "The plates 25 and 26 ate suit-
‘ably 8paced ‘on the shaft 27 by two spacing sleeves
and by a strap 30 that ‘encircles the
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shaft 271 between the plates 25 and 26. The
plates 25 and 26 are notched as shown at 31,
32 and 33 to provide stop positions for the plates
and in order to hold the plates in the stop posi-
tions I provide two pistons 34 and 35 with rollers
36 and 37 mounted in the ends of the pistons.
As shown best in Figure 1 the pistons have their
ends next to the plates 25 and 26 bifurcated and
the rollers are set in these bifurcated ends so
that the plates can be received between the
Jbifurcated ends of the pistons where they en-
gage the rollers. The pistons are essentially alike
and comprise a tubular portion 38 receiving a
spring 335. The tubular portion 38 is guided in
the cross hars {56 and {6, and in order to adjust
the tension of the spring 39 an adjustable rod
40 is threaded through the end cross piece 1
and extends down into the tubular rod 38. The
rod 40 has a screw head 4} thereon so that it can
be adjusted. A lock nut 42 is utilized to lock
the rod in the desired position.

The plate 25 carries contact spring actuating
rollers on both sides of the plate. These rollers
are shown at 43 and 44. 'There are two of the
rollers 43 and two of the rollers 44. The plate 26
however, carries only two rollers on one side
thereof, these rollers being indicated at 45, there
being two rollers 45 spaced apart so as to be
properly positioned to engage the movable con-
tact springs. In the main form of the invention
there are stop pins 46 and 47 upon the plate 26
and similar pins 48 and 49 on the plate 25. These
stop pins are so positioned as to engage depressed
portions §9 and 51 of the frame base I{.

The strap 30 preferably is free to rotate on the
shaft 27 and it has a flat V-shape bar 52 pivoted
to it by means of a pivot pin 53. In order to pro-
vide suitable pressure to hold the bar 52 normally
centered with respect to the plates 25 and 26 be-
tween the opposite ends of the strap 30 a spring
54 is provided. The ends of the spring engage
the bar and the spring is wound around the pin
53 between the head thereof and the strap. The
pin itself is threaded in the opposite part of the
strap as shown in Figure 5. The V-shape bar
82 has a lever 55 fixed thereto and the lever pro-
Jects through a slot 56 in an escutcheon plate 51
that is mounted on the frame ii. The two plates
25 and 26 are provided with notches 25a and 26a
in both of which the bar 52 is normally engaged.
However, the bar 52 can be rocked by a lateral
movement of the lever 65 so as to connect the
lever to either of the plates and effect a rocking
motion of that plate while the other end is free
from the bar and remains stationary, and thus
cause its rollers to actuate the movable contact
springs. If the plate 25 is rocked about the shaft
21 it will of course actuate the movable contact
springs of both the banks I8 and the banks {9
by means of its rollers 43 and 44. On the other
hand, if the plate 28 is actuated, it will operate
only the movable springs of the banks 20. It is
of course within the scope of this invention to
provide more rollers on the plates 25 and 26 and
additional banks of contacts on each side of the
frame (0 if that is desired.. The showing here is
primarily to illustrate the basic construction and
to demonstrate that the construction may be
varied to a substantial degree to accommodate
the construction to a specific problem of the user
without in any way altering the basic design
thereof.

By reference to Figure 3 of the drawings it will
be observed that the aperture 56 in the escutcheon
plate 57 is so shaped as to provide four branches
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58, 59, 606 and 61. The four branches are joined
at the center by a narrow neck portion 62 of the
opening 56. The lever 55 extends through the
opening 86 and has a reduced portion 5%« that is
small enough to clear the reduced neck §2 between
the several branches of the opening §6.

If the operator desires to actuate the plate 25,
he swings the lever 55 toward the left as shown
in Figure 1 to bring it into alignment with the
branches 58 and 59 of the opening 56. This move-
ment likewise brings the bar 52 into the slot 252
of the plate 25. The lever can then be moved up
or down to actuate the contact springs by means
of the rollers 43 and 44. The extent of the
branches 58 and §9 is sufficient to effect move-
ment of the plate 25 far enough to cause the
roller 36 to pass from the central notch 32 info
one of the notches 3{ or 33. This will lock the
lever 55 in position against return movement be-
cause the force of the spring 39 is sufficient to
make it necessary to apply pressure to the lever 55
in order to move the plate 25. By moving the
lever to the right as shown in Figure 1 the bar
52 can be engaged with the slot 26c¢ in the plate
26 and the lever is positioned to operate in the
branches §0 and 6! of the opening 56. There is
a neutral position of the lever §§ when its re-

‘duced part 55a¢ is located in the neck 62 of the

opening 56. It is preferable to provide a suita-
ble means, such as extensions 63 and 64 on the
spring 54 to engage the bar 52 and hold it in the
neutral position. In this position the rollers 36
and 37 of the pistons 34 and 35 engage the central
notches 32 of the plates 25 and 26 so that all of
the contacts are in normal neutral position.

When the lever 55 is moved out of neutral po-
sition to right or left, it positions the bar 52 to
actuate one of the plates 25 or 26. . One actuated
position of the plate 26 is shown in Figure 7 of
the drawings. In this figure the stop pin 46 is
moved up into position to engage the part 51 of
the frame. One of the rollers 45 is engaged with
a movable contact spring 20a of the associated
bank contacts so as to engage the contacts 23
thereon with the contacts of a stationary con-
tact spring-20b of the Same bank. By moving
the lever 55 in the direction of the arrow shown
on Figure 7 of the drawings from the branch 60
of the openings 58 to the branch 6{ thereof the
plate 26 will be shifted to bring the other roller
45 mounted thereon against the movable contact
spring 20c of the bank 20. This movable contact
spring 28c is operatively engaged with a second
movable contact spring 204 by the usual spacer
69 so that two sets of contacts may be actuated
by -the- one roller engaging one of the contact
springs. :

In Figures 2 and 4 of the drawings I have
shown a-novel feature of the contact spring
mounting which is particularly advantageous in

-obtaining proper pressure between contacts im-
‘mediately when they are brought together and in

obtaining a clean break when the contacts are
separated. The stationary contact springs are
identified throughout by the numeral 29b.. As-
sociated with each of these contacts is a back-
up spring 66 that is mounted by the same means
that mounts the other springs.- This back-up
spring bears against its associated contact spring
20D so0 as to place the spring 20b in tension. . Now
when a movable contact spring, such as 2da, 20c,
or 20d is moved into position to engage the con-
tact carried thereby with the contact on the
stationary spring, there is an immediate high
Pressure between the contacts with a very little
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‘movement of the:springs. The back-up:spring
86 is relatively stiff when:compared -with:its-as-
sociated contact ecarrying:spring so:that in-plac-
ing the contact spring in tension -the ‘back-up

spring is moved very slightly out of its tension -

free -position. This construction makes.it pos-
sible: to use a contact. spring that will give :the
desired pressure initially upon-engagement with
the moving -contact, but which will ot over-
load the moving contact due to the travel neces~
sary for.the operation of the detent;mechanism
in the switch. In breaking of the contact by-re-
turn of the movable contact spring-to:.normal
resting position, the stationary .contact spring
is.stopped miore suddenly than would be:the case
without the back-up spring 66 and a bhetier
break of the circuit is obtained.

.Referring now to Figures.8 to 12 inclusive, I

show a.medification of the. construction which
simplifies the adaptation of the.switch to-vari-
ous conditions where the number of positions.for
the switch may vary over a:wide range. -For.ex-
ample: it may be desirable to have the switch
occupy five positions whetre it-is held in.any one
of the five positions by virtue of the detent mech-
anism. Again it may be desirable .to have the
switch operate one of the plates 26 to two lock
positions where the detent mechanism holds the
lever in the two positions, and it may be desir-
able to have the other plate operated by the lever
to a pair of held positions where the detent mech-
anism will not retain the lever in.the operated
position, but will return it if it is released, thus
making it necessary.for the operator to hold the
switch lever in actuated position for as long as
the operation is-to be.continued. 'In certain in-
stances it is also desirable to be able to lock the
lever-so that it cannot be moved by accident even
though a strong force capable of overcoming the
detent lock be applied to the lever. The features
shown in Figures 8 to 12 take care of the above
mentioned conditions.
" “The modified form of the invention embodies
a frame 67 of.U-shape to:which two side frames
68 and 69 are secured. A shaft 70 is mounted in
the frame 67 and extends into the side pieces 68
and 69. The shaft carries two plates 25’ and
267, similar in-all respects to'the plates 25 and
26. The plates 25’ and 2§’ are operated by a bar
52’ and a lever 85 in the same manner as in
the preferred form of the invention. The plates
carry rollers 43’ and 45’ respectively for engage-
ment with movable contact springs 10 and T{’
that coopsrate with stationary contact springs
712 and 13 in essentially the same manner as in
the preferred form of the invention. The plates
25’ and 28’ are notched and cooperate with pis-
tons 34’ and 35’ to lock the plates 25’ and 26’
in the several positions just as in the main form
of the invention.

The frame €7 has a relatively large rectangular
opening 14 therein. This cpening is covered by
a mounting plate 75 which is fastened to the
frame 74 by a plurality of screws 16. The plate
15 is also apertured as indicated at 17 beyond
the extent of the frame 67 so that the apertures
1T may be utilized as a means for mounting the
switch on a panel. In the plate 75 shown in
Figure 11 there is provided a lever guiding open-
ing 78 which has four branches 79, 80, 81, and
82. The branches are interconnected by a nar-
row neck portion 83 in which the reduced part
of the lever 55’ can rest when the switch is in
neutral position. The mounting plate in this
case provides the same guiding characteristics
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6
that: are provided in the:opening:§6.of -the-first
ferm of the invention. However,:in:this:form:of
the .invention the branches 19 to 82 inclusive
function also as the means-of-stopping -or limit-
ing:the movement of plates 25’.

‘When it is -desired to limit the  positions -of
either -of :the plates .25’ or 26’; -as for .example,
to :a -neutral -position:or one .or two non-locked
positions, -the only change necessary is to place
a small blocking plate 92 -beneath the mounting
plate 15 and fasten it by the same screws:{o the
frame ;14. -Figure 10 illustrates a pair of the
blocking plates 92 in place :to shorten the
branches 19 and 82. The branches 19.and 82 are
shortened so as to stop the lever 55’ short:of
locked -position, that-is, in a position where-the
roller-on the piston 34’ has not passed over:the
raised point of the plate 25’ into the locking
notch that would retain the plate in :position.
Thus if the operator -would release the lever 55,
it would return -fo neutral position. It will be
evident that various arrangements of the block~
ing plates 92 may be employed to obtain the:de-
sired locking and non-locking features in a
switch which is otherwise standard.

In Figures 9 and 12 I .show a further modi-
fication wherein I provide means in the form of
a hinged latch plate 84 .on the mounting -or
escutcheon. plate 5. The plate .84 is secured by
a hinge -85 to the plate 15.and it .extends across
the plate 75 in position to cover all but the outer
portions of the branches 19, 80,-8f and 82 of the
opening 73. A lock or latch device is indicated
on Figures 9 and 12. This latch  device con-
stitutes a post 85 that .is mounted on the plate
15.and that.extends through an opening 87 .in
the hinged plate 84. The post 86 has an open-
ing 88 that receives.a.pin 88, and the pin £9 has
a head 908 thereon which may be fastened by a
chain $i to the plate 15.

JFrom the foregoing description it is believed
that the nature and advantages of my, invention
will be clear to those skilled in the art.

Having thus described my invention, I claim:

1. A switch of the character.described .com-
prising .a supporting framework, movable and
stationary contacts mounted thereon, a pair .of
members pivoted in-said framework and having
means thereon operable by pivotal movement.of
said members to move the movable contacts with
respect to the stationary contacts, an actuating
lever, means on said lever operatively connected
in one position of the lever to both members and
locking the members against movement but mov-
able by shifting of the lever to and fro to estab-
lish, alternatively, an operative connection with
either one of said members to the exclusion of
the other, resilient means opposing shifting of
said lever from the position where it is connected
to both members, said lever being shiftable in
another direction when in operative connection
with only one of said members to effect turning
movement of that member and means on the
framework preventing movement of said lever in
said other direction while the means on said
lever is connected to both of said members.

2. A switch operating mechanism comprising
a framework, a pair of spaced contact actuating
members pivoted in said framework, each actuat-
ing member being movable from a central neutral
position in either direction about its pivot to an-
other position for contact actuation, detent
means operable to hold each actuating member
in any of its three positions, a hand lever, a

75 mounting for said lever in the framework be-
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tween the éontact actuating members mounting
the lever for movement toward either member,
and for rotation between the members, spring
means opposing movement of said lever toward
either member, interengaging means on said
lever and members normally connecting the lever
to both members but operable to disengage the
lever from one member when the lever is moved
against the opposition of said spring means to-
ward the other member whereby to move either
member by rotation of the lever, and a guide
means on said framework preventing rotation of
the lever except when it is moved to limiting
position toward one or the other of said members,
said guide means comprising an H-shaped slot
through which the lever extends and a lock plate
hinged on said framework and movable over said
slot to lock the lever in any one of the four ends
of said slot.

'8, A switch operating mechanism comprising
a framework, a pair of spaced contact actuating
members pivoted in said framework, each actu-
ating member heing movable from a central
neutral position in either direction about its
pivot to another position for contact actuation,
detent means operable to hold each actuating
member in any of its three positions, a hand
lever, a mounting for said lever in the framework
between the contact actuating members mount-
ing the lever for movement toward either mem-
ber, and for rotation between the members, inter-
engaging means on said lever and members
normally connecting the lever to both members
but operable to disengage the lever from one
member when the lever is moved toward the
other member whereby to move either member
by rotation of the lever, and a guide means on
said framework preventing rotation of the lever
except when it is moved to limiting position
toward one or the other of said members, said
guide means comprising an H-shaped slot through
which the lever extends, one of the leg portions
of said slot being shortened to prevent move-
ment of one actuating member by the lever to one
of said positions.

4. A switch of the character described com-
prising a supporting framework, banks of con-
tact springs having contacts thereon including
movable and stationary contact springs mounted
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on the framé in spaced relatioti; confdcet d6lu~
ating means mounted in the framework operable
to force the movable contact springs toward the
stationary springs and thereby move both springs
in one direction, a stationary spring stop op-
erable to limit the reverse movement of the sta-
tionary spring, said stop comprising a relafively
Stiff bar between the stationary and movable
springs and spaced therefrom except at its tip
end, the tip end being pressed against the sta-
tionary spring whereby to partially tension said
stationary spring when it is not engaged by the
movable contact. i

5. A switch operating mechanism comprising
a framework including an U-shaped base, a pivot
pin extending across the base, a pair of spaced
contact actuating plates pivoted on said pin,
each plate being movable from a central neutral
positicn in either direction about its pivot to
another position for contact actuation, a detent
means cooperating with each plate to hold it in
any of its three positions, a hand lever, mounting
means for said lever pivotally mounted on said
pin between the plates, said lever being pivoted
on its mounting means for rocking movement
toward either plate, interengaging means on the
lever and plates normally connecting the lever
to both plates, but adapted upon movement of
the lever toward one plate to release the lever
irom the other plate, and means on the frame
preventing rotation of the lever about the pivot
pin when it is engaged with both plates.

DONALD P. MOSSMAN.
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