April 15,

1952

Filed Oct. 23, 1947

F. A. TALBOT
MULTIPLE SWITCH

2

2,593,072

SHEETS——SHEET 1

B 22 _y#% V) -, i
a 7 g
T Vs > Ao TRV
. Q P Q L ] 55
N 23 Noo 7 g
5ga_ . :i%{l 7 po 555() ] 2]
V22 LN 22 272 22
/A/saur/oyﬁo‘; fé’/?a ﬁo/af—: E— i/
B =] R NS ULATION f/: N v BEZZ
= Y
7 A %),
5/ ‘ ,ix—— /MWM;Z?']—,. ' =7 | 74
4
7 . - wsuLezion %4 /‘gmf/;/mo/v
Ay Yy o N4
e LPLigs
s 29 H 297
IR,
FO.
59 /-
FHE
FALA 7
4%
Y 76— il
V74 ‘iwc
/9;;
mwmm%
v 4

F7

INSULRTI0N

INSULATION

. INVENTOR.
FEoni D T 50 -

BY_Zo emermns, K Loger

A

AT 7OFNEY



April 15, 1952 F. A. TALBOT 2,593,072

MULTIPLE SWITCH
Filed Oct. 23, 1947

2 SHEETS-—SHEET 2

7

P %y 72

INY » 'ENTOR.

AN

Y 47‘70/?/)/5)’



Patented Apr. 15, 1952

UNITED

2,093,072

STATES PATENT OFFICE

2,593,072
MULTIPLE SWITCH
Frank A. Talbot, Baltimore, Md.
Application October 23, 1947, Serial No. 781,572
» (CL 200—35)

10 Claims.

1

This invention relates to combined multiple
switches selectively actuated by a single member
or lever and to the mounting and enclosing of the
parts. .

The main object of the invention is to provide
a simple form of structure with a minimum num-
ber of parts adapted for fulfilling the required
functions. In starting an electric motor for ex-
ample, it is desirable to have one control switch
closed and to momentarily close another control
switch; and in stopping the motor the former
switeh is then opened. In the present invention
these two control switches are combined and are
actuated by a single member or lever. In other
uses of the combined switch, the two control
switches may be normally open and each closed
momentarily successively, or normally closed and
opened momentarily successively; or in either of
these cases it may be desired to have one or the
other, or both, of the switches held closed or held
open after actuation. It is one object of this in-
vention to make provision for readily adapting
the combined switch to any such required func-
tion,

Another object is to so relate the parts as to
require only a single spring for the actuation of
the contacts of both switches. Another object
is to relate and mount the parts in a manner
that they may be enclosed and immersed in oil if

desired and be readily removable as a unit for o

inspection or repair and without disturbing the
lead connections. Another object is to seal the
connections from the interior to the ocutside of
the enclosure for preventing any spark or flame
from passing from the enclosure to the outside,
or from the outside to within the enclosure. An-
other object is to provide a structure which shall
be durable and dependable under long continued
use. These and other objects and advantages
will be understood from the following descrip-
tion and accompanying drawings which illus-
trate preferred embodiments of the invention.

-Fig, 1 is a front view of the multiple switch,
the enclosing box being shown in section; Fig. 2
is a side view partly in section on the line 2—2
of Pig. 1; Fig, 3 is a front view of a portion of
the mechanism showing the right-hand switch
contacts latched in position; Fig. 4 is a front
view of a modified form of the latch plate; Fig.
5 is a vertical section showing the sealed connec-
tion for the lead wires from the outside of the
enclosing box to the interior; Fig. 6 is 2 top plan
view of the enclosing box and adjoining conduit
showing certain parts in dotted lines; Fig. 7 is
a rear view of the box and conduit; Fig. 8 is a
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front view of the contaet pressure spring when
not under tension; Fig. 9 is a similar view of a
spring for tensioning the contacts inwardly in-
stead of outwardly; and Fig. 10 is g detailed view
of the yieldable and separable connections be-
tween the fixed contacts of the switch and the
connection to the leads outside of the enclosure.

The multiple switch is shown mounted within
an enclosing box or casing having a lower por-
tion I and an upper portion 2. The two por-
tions are secured together by screw bolts 12¢ at
the corners of the flanges on the two portions
as shown in Figs. 6 and 7. A suitably supported
conduit box 13 is shown bolted to the lower por-
tion #1 by the bolts 13¢; and extending from the
upper part of the box 13 is shown a conduit {4
for containing the leads to the switch.

The multiple switch is mounted on a back plate
15 of insulating material as shown in Figs. 1
and 2. There are four fixed contacts i6 formed
of copper or brass strips having their rear ends
bent at right-angles to form supporting feet 16a.
The fixed contacts are held in position on the
plate 15 by screws |1 which pass through the .
plate from the rear and have a threaded en-
gagement with the feet of the contacts. A cross
plate 18 of insulating material is secured to the
outside faces of the left-hand pair of contacts
16 and is secured thereto by screws or rivets. A
similar cross plate 19.of insulating material is
secured to the right-hand pair of contacts (6
on the inside faces thereof. A slidable plate or
bar 20 of insulating material which is more par-
ticularly shown in Fig. 3 passes freely through
a vertical slot in the plate 19 and is guided there-
by. The bar 20 is provided with shoulders 20a
adapted to engage the plate 19 for limiting the
outward movement of the bar. In the inner por-
tion of the bar or plate 20 is a slot 20b through
which extends a pin 2i for actuating the bar in
one direction as later explained. A conducting
leaf of spring 22 is mounted on the outer end
portion of the bar 20, the end portion projecting
through a slot in the spring. A cotter pin 22«
is passed through the bar on each side of tne
spring for holding the spring on the bar. Con-
tacts 22b are secured to opposite ends of the
spring on its inside face for engaging the right-
hand pair of contacts 16 respectively. A similar
slidable bar or plate 23 of insulating material
passes through a vertical slot in the plate (8 and
is guided by the plate {8. The bar 23 overlaps
the bar 20 at its inner portion, the bar 23 bein>
back of the bar 20, as shown in Fig. 2. ‘The inner
portion of the bar 23 is provided with a longi-
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tudinal slot 23b similar to the slot 28b of the bar

29 through which the pin 21 also passes. A con-
ducting leaf spring 24 is provided with a slot
through which is passed the outer end portion
of the bar 23, the spring being held in place on
the bar by a cotter pin 24z on one side and by

shoulders 23a of the bar 23 on the other side

of the spring. Contacts 24b are fixed to the
outer ends of the spring respectively for engag-
ing the left-hand pair of fixed contacts (6.
The pin 21 serves to actuate the contact bars
or plates 28 and £3 in directions against their
biased positions, This pin has an enlarged outer
end 21a and an eniarged inner portion for rrop-
erly holding the inner pertions of the contact bars
in slidable relaticn to each other. The inner end
of the pin is sccured to the lower end of a plate
lever 25 which extends upwardly and is pivoted
at its central vortion on a pin cr stud 2§ which
_is fixed at its inner end to the plate or panel !5,
25 shown in Fig. 2. The stud has a portion 26a
of enlarged dinmeter for spacing the lever 25 from
the main supporiing panel 5. Mounted on the
front portion of the stud 26 is a spocl on which is
mounted in turn & coiled spring 2% having down-
wardly extending ends 27¢ and 27b. When these
-ends are nob forced toward each other they as-
sume a position as shown in Fig. 8. The end 27a

10

is forced inwardly and engages a V-shaped slot .

in a boss 23¢ formed on the inner side of the con-
tact bar 28 for biasing the bar 23 and leaf spring
34 to the left, thereby tending to force the con-
tacts 24D in engazement with their fized contacts
{5, The end 2Ib engages a V-shaped slot in a
1oss 20¢ formed on the outer side cf the contact
war 29 for kiasing the bar 20 and leaf spring 22
to the right, thereby tending to force the contacts
293 out of engagenent with their confacts {6.

A latch 28 of metal is pivoted near its top cen-
tral portion, on = pin 28¢ fixed to the upper end
of the lever Z5. iatch is provided with pro-

T
irne

§i
jections 285 and %82 at the opposite ends of its
upper portion. ‘The latch also has a slot or open-

ing 254 in its iower central portion below its pivot.
Above the latch and fixed to the panel {) is a
metal piate 28. At the lower opposite ends of the
plate are formed notches 28a and 2% which are
adapted to be engaged respectively by the pro-
jections 280 and 23c of the latch 28, The lower
edge of the rlate 29 vetween its notehes is curved
on & radius having the axis of the lever 25 as its
center. The upper edge of the plate £3 is-curved
on the same radius as the lower edge.

As shown in Fig. 2, the top 12 of the casing is
shaped to have a longitudinal external recess at
its upper portion for the reception and housing
of the manual means for operating the switch.
In the central lower portion of this recess is
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tightly fitted in the top cover a sleeve 30 extend- .

ing upwardly within the recess.. The sleeve serves
as a bearing for a shaft 31 which extends up-
wardly above the sleeve 30 and downwardly
through the sleeve to within the casing. A push
lever 32 within the recess of the top cover has two
sidewise extending arms 32a-and 32b, as shown in
Fig. 6. This lever is fixed at its central portion
to the shaft 3!{. When the operator pushes the
arm 32¢ or 320 by his thumb or finger, it turns
the shaft 3{ in one direction or the other. On
the lower end of the shaft 31 within the casing is
fixed an arm 33 which extends rearwardly and
passes freely through an opening in the lever 25
and its inner end extends within the slot 28d in
the latch. k

The panel 15 and the parts carried thereby :‘éré‘
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“entirely supported by the top 12 of the casing:

This is accomplished by & pair of metal angle
prackets 34 secured to the panel at its upper cor-
ner portions. The forwardly extending portions
24a of these brackets are secured to the front
portion of the top casing under the recess by the
screws 34b which pass upwardly through spacing
sleeves %dc, as shown in Fig. 2. Thus the entire
switch mechanism is removable with the top cover
of the casing for inspection or repair when re-
moved from the lower part {1 of the casing or
enclosure. The lower part of the casing may be
filled with oil when desired for use as an oil
switch.

In operation, each of the two switches iIs ac-

_tuated independently of each other according to

which direction the lever 25 is turned. In Fig. 1
the lever 25 is shown in its mid-position with the
left-hand contacts closed and the right-hand
contacts open. Now assume that the operator
pushes the arm 32b of the manual lever inwardly.
This will move the inner end of its inner arm 33
to the right when looking at Fig. 1, foreing the
latch 28 bodily to the right and causes the latch
to turn the lever 25 clockwise. The pin 21 on the
lower end of the lever being in engagement with
the left-hand edge of the slot 28b in its mid-posi-
tion, slides the contact bar 20 to the left to the
position shown in Fig. 3 and thus closes its con-
tacts against the pressure of the arm 21b of the
biasing spring. In the meantime the latch 28 has
traveled the lower edge of the guiding and latch-
ing plate 28 and at the end of the stroke the pro-
jection 28b of the latch is forced by the arm 33
into the notch 28a of the plate, thus holding the
parts in this position after the operator releases
the manual lever. During the foregoing opera-
tion, the position. of the left-hand switeh is not
affected because when the pin 21 moves to the
1eft, it moves freely in the slot 23b from the right-
hand end to the left-hand end.  When it is de-
sired to open the right-hand switch, the operator
pushes the right-hand arm 32a of the manual
lever inwardly to normal position. This forces
the arm 323 from the position shown in Fig. 3 to

‘the left which releases the latch from the plate

298 and then the biasing spring forces the contact
bar 20 quickly to the right and opens the right-
hand switch with a shap action to the position
shown in Fig. 1. )

Now assume that the right-hand arm 32
of the manual lever is pushed inwardly. This
moves the inner end of the arm 32 to the left
forcing the latch and in turn the upper end of
lever 25 to the left until the projection 28¢ of
the latch engages the notch 285 of the guide
plate which then locks the parts in this position.
During this movement the pin 2§ has been car-
fied by the lever 25 to the right. The pin being
in engagement with the right-hand end of the
slot 230 of the contact bar, shifts the bar to the
right and opens the left-hand confacts. The
contacts are then held open. During this ac-
tion the right-hand pair of contacts are not
affected in their position because the pin 2{
moves freely in the slot 28 of the confact bar
20 from the left-hand end of the slot to the
right-hand end. When the operator pushes the
arm 32b of the manual lever inwardly, the arm
33 turns the latch on its pivet and releases it
which permits the spring 27 to snap tie left-hand
contacts to their closed position. »

It is apparent that a single operating ‘arm
serves t0 open or close either switch selectively
and independently of the other and that a sirigle
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spring controls both switches in any position and
actuates each switch with a snap action when
released by the latch. Also no spring. is. re-
quired on the latch as it is latched and.unlatched
by the arm 33 as moved by the operator.

In the f{foregoing description each. of the
switches was latched in the position to which it
was manually moved. However, the guide plate
29 is shown shaped on.its upper edge with an
arc of a circle extending to the. ends of.the
plate, this outer arc having the same radius as
the inner arc. By merely unfastening the plate
from the panel 15 by removing . the . holding
secrews of the plate, and.reversing the plate so

that the upper guiding edge is down and.the .

lower guiding edge is up and then refastening
the plate, the switch is changed from the latched
type to an unlatched type. . When the . guide
plate is thus reversed from the position shown
and the operator depresses either.of the manual
arms, the new position of either switch will be
maintained only as long as the operator holds
one or the other arm depressed. Upon release,
the spring will return the .actuated switch to
the position shown because no. latching takes
place. The switch .is then adapted _for. the
momentary closing or opening of the respective
switches in instances when such control is de-
sired. . . e
In some cases it may be desired to_latch one
of the switches in its manually actuated. posi-
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tion and not the other. This is.readily accom- -

piished by providing only.one notch in the cor-

‘ner of the guide plate. Such a plate is. shown

in Fig. 4 where the plate 29¢ is provided with
only one notch 29d on its lower side.. The right-
hand switch will then be momentarily closed as
long as the operator holds the manual arm 32b
depressed; but the left-hand switch will be
latched open when the manual arm. 32a is de-
pressed. This structure is desirable, for ex-
ample, in the push-button control for starting and
stopping a motor, the right-hand switeh serving
as the start and the left-hand switch serving as
the stop. If it be desired to latch the right-hand
switch in its closed position and adapt the left-
hand switch for momentary opening, it is. merely
necessary to turn the plate 28c¢.of Fig. 4 over
endwise for accomplishing such result. Fig. 4
also shows two notches 29¢ and 287 on the upper
side of the guide plate at the corners. When
this plate is reversed with the upper side down,
the latch will then lock the parts in each of the
limiting positions until manually released.

The structure likewise is readily adapted for
meunting the switches to secure any desired
relationship in their neutral or in their manu-
ally operated positions. In Fig. 1 the neutral
bosition shows the right-hand switch -open-and
the left-hand switch closed. The reversed ar-
rangment is readily obtained by mounting the
switch parts in the reversed direction by turn-
ing the fixed contacts and the contact bars
around 180°. Furthermore, the structure ‘may
be arranged to have both the right and left-
hand switches closed in their neutral pesition by
changing the right-hand switch of Fig. 1 to a
duplication of the left-hand switch mounting.
Likewise both switches may be made open in
the neutral position by changing the left-hand
switch to a duplication of the mounting of the
right-hand switch. Thus the structure is readily
adapted to provide any desired relationship of
the switches in their different positions as well
as the latching or the not latching of- either or
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6

both in their positions when displaced from the
neutral position.

In Fig. 1 the spring hiases the contact bars
outwardly. : If desired for certain purposes the
contact bars may be hiased inwardly by merely
changing the relationship of the untensioned
.position of the legs 27z and 27b of the spring
21 to the position shown in Fig. 9. In this case
the leg 2Ta of Fig. 9 is hooked onto the left-
hand contact bar 23 and the leg 2Tb is hooked
.onto the right-hand contact bar 23, thus bias-
ing both contact bars inwardly.

_In this improvement the switch unit may he
-removed with the top cover from the lower cag-
ing, as_already explained. This does not dis-
burb the connections cf the outside leads; and
it is important that no spark or flame should
be transmitted outside the casing to any adjoin-
ing parts or connections. This is particularly
important where the leads are connected in a
conduit box 13 and extend through a conduit
14 back of the switch unit enclosure. Referring
to Fig. 2, the leads are connected respectively
to the four bolt and nut terminals 35 extend-
ing within the conduit box. These bolts pass
through a pair of plates 36 of stiff insulating
material on opposite sides of the back wall of
the casing {{, as more particularly shown in
Fig. 5. These plates are spaced from the wall
of the casing. Where the bolts 35 pass through
the casing they are surrounded by insulating
bushings 37 which extend beyond the thickness
of the wall. These bushings are of soft rubber,
or other suitable compressible, resilient insula-
tion; and in case oil is used in the container
1, the material of the bushings should be not
only compressible and resilient but impervious
to the action of the cil. Such material is com-
mercially available. The inside heads of the
bolts 35 engage the inner plate 35; and when
the units on the bolts are tightened they draw
the plates 38 toward each other and compress
the bhushings 37. This forms a sealed joint be-
tween the inside of the switch enclosure and
the outside and prevents any arc or fiame from
passing out of the casing or any outside are
or flame from passing within the casing. The
four fixed contacts 16 are electrically connected
to the heads of the bolts 35 when the top cover
of the casing is placed in position. This is ac-
complished by the resilient conductors 38 shown
in Fig. 10. One end thereof is perforated with
the edges 38c depressed. 'The other end carries
a contact button 38b, or may be shaped to form
a contact. The perforated ends of these con-
ductors are placed under the heads of the screws
11 which firmly electrically connect these con-
ductors to the feet 16a of the fixed contacts.
The conductors are inclined in such directions
from the screws 11 that when the switch unit is
An position, the contact ends 38% of the conduc-
tors will engage the heads of the bolts 35 under
spring pressure, giving good electrical connec-
tion therewith. The switch unit when removed
or inserted in place thus breaks or makes the
connection to the outside leads without disturb-
ing them and without affecting the sealed joint
of the casing.

Although a preferred embodiment of this in-
vention and. various adaptations thereof have
been described, it-will be understood that vari-
ous modifications may be made without depart-
ing from the scope thereof.

I claim:
~1. A unitary switch structure comprising a
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fixed contact afid a movablé ¢ontact cooperat-
ing therewith, a second fixed contact and a sec-
ond movable contact cooperating with said sec-
ond fixed contact, a pivoted element for actuat-
ing said movable contacts selectively and inde-
pendently of each other, a latch movably mount-
ed on said pivoted element and actuating said
element, o fixed guide engaged by said latch and
holding said latch in a force fransmitting posi-
tion in its movement, and means for applying
force to move said latch along said guide and to
cause the latch to move said element on which
it is mounted, said guide having a portion en-

gaged by said latch in one of its limiting posi- -

tions for restraining said latch when said latch
is moved in one direction. .

9. A unitary switch structure comprising a
fixed contact and a movable contact cooperating
therewith, ‘2 second fixed contact and a second
movable contact cooperaiing with said second
fixed contact, a pivoted element for actuating
said movable contacts selectively and independ-
ently of each other, a latch movably mounted on
said pivoted element and actuating said element,
a fixed guide engaged by said latch and hold-
ing said latch in a force transmitiing position
in its movement, and means for applying force
to move said latch along said guide and to cause
the latch to move said element on which it is
mounted, said guide having portions engaged by
said lateh respectively in each of its limiting posi-
tions for restraining said latech when said latch
is moved in cpposite directions.

3. A unitary switch structure comprising a

fixed contact and a movable contact cooperating |

therewith, a second fixed contact and a sec-
ond movable contact cooperating with said sec-
ond fixed contact, a pivoted element for actuat-
ing said movable contacts selectively and inde-
pendently of each other, a latch movably mount-
ed on said pivoted element and actuating said
clement, a fixed guide engaged by said latch and
holding said latch in a force transmitting posi-
tion in its movement, and means for applying
force to move said latch along said guide and to
cause the latch to move said element on which
it is mnounted, said guide being reversible in its
position and having two guiding sides, at least
one of said sides having at least one portion en-
gaged by said latch in one of its limiting posi-
tions for restraining said latch when said latch
is moved in one direction. )

4. A unitary switch structure comprising a
fixed contact and a movable contact cooperat-
ing therewith, a second fixed contact and a mov-
able contact cooperating with said second fixed
contact, said contacts being biased to move in
opposite directions to each other, a slidable bar
for supporting one of said movable contacts,
a second slidable bar for supporting ‘the other
of said movable contacts, and a pivoted element
for actuating said bars selectively and independ-
eritly of each othér against the biased positions
of said movable contacts. -

5. A unitary switch structure comprising a
pair of fixed contacts, a pair of movable bridg-
ing contacts cooperating therewith, a second pair
of fixed contacts, a second pair of movable bridg-
- ing contacts cooperating with safd second pair

of fixed: contacts; a cross-piece of insulating ma-
ferial mounted .on said first-named fixed con-
tacts, 2 second cross-piece of insulating material
mounted on said second pair of fixed conftacts,
2 slidable bar of insulating material for sup-
-porting said first named bridging contaets -and
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fized contact and a movable contact cooperating
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guided in. its movement by one of said cross-
pieces, a second slidable bar of insulating ma-
terial for supporting said second bridging con-
tacts and guided in its movement by the other
of said cross-pieces, and a movable element in
engagement with said slidable bars for selectively
and independently actuating said bridging con-
tacts.

6. A unitary switch structure comprising a pair
of fixed contacts, a pair of movable bridging con-
tacts cooperating therewith, a second pair of
fixed contacts, a second pair of movable bridg-
ing contacts cooperating with said second pair
of fixed contacts, a cross-piece of insulating ma-
terial mounted on said first named fixed con-
tacts, a second cross-piece of insulating ma-
terial mounted on said second pair of fixed con-
tacts, a slidable bar of insulating material for
supporting said first named bridging contacts
and guided in its movement by one of said cross
pieces, a second slidable bar of insulating ma-
terial for supporting said second bridging con-
tacts and guided in its movement by the other
of said cross-pieces, a movable element in en-
gagement with said slidable bars for selectively
and independently actuating said bridging con-
tacts, a latch movably mounted on said element,
a fixed guide for said latch, said guide having
at least one portion engaged by said latch in one
of its limiting positions for restraining said latch
when said latch is moved in one direction, and
a movable member for moving said latch in oppo-
site directions and thereby moving said element.

7. An enclosed switch comprising a casing
having a lower portion and a top portion remov-
able from the lower portion, a panel of insulat-
ing material secured to and removable with said
top portion, fixed and movable contacts sup-
ported on the lower portion of said panel, a ver-
tically extending lever pivoted on said panel for
actuating -said movable contacts, a latch on the
top portion of said lever and movably mounted
on said lever, a stationery guide for said latch
fixed to said panel and having at least one por-
tion engaged by said lateh in one of its limiting
positions for restraining said-latch, said guide

.holding said latch in a force transmitting posi-

tion during its movement, and means outside the
top portion of the casing and extending within
the top poition for moving said latch and there-
by said lever in opposite directions.

8. A unitary switch. structure comprising a
fixed contact and a movable contact cooperating
therewith, a second fixed contact and a second
movable contact cooperating with said .second
fixed contact, independently movable elements
for .carrying said movable contacts respectively,
a single coiled spring having extended ends for
engaging said elements respectively for biasing
said movable elements in opposite directions to
each other, and a pivoted element engaging said
movable elements selectively and for actuating
said elements and movable contacts. selectively
and independently of each other.

9. A unitary switch structure comprising a

therewith, a second fixed contact and a second
movable contact cooperating with said second
fixed contact, a pivoted element for actuating
said movable contacts selectively and independ-
ently of each other, a latch movably mounted on

. said pivoted element and actuating said element,

15

a fixed guide engaged by said latch and holding
said latch .in'a force transmitting position in
its movement and -for locking said latch in its
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limiting position, and means for applying force
to move said latch along said guide and to cause
the latch to move said element and to cause said
latch to be locked on said guide in its limiting
position.

10. A unitary switch structure comprising a
fixed contact and a movable contact cooperating
therewith, a force applying member transmitting
an actuating force to move said movable con-
tact to and from a secured position, a pivoted
element for actuating said contact, a latch mov-
ably mounted on said element and in engagement
with said member to receive the actuating force
and transmit the actuating force to said pivoted
element, a fixed guide adapted to engage said
latch through its arc of movement to and from
the secured position and to arrange said latch
in a force transmitting position, and said guide
having a catch adjacent an end thereof into

«t
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which said latch after disengagement from said
guide is moved by the force applying member to
hold said element and said movable contact in g
secured position.
FRANK A. TALBOT.
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