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This invention relates to plunger operated electrical
switches and particularly to switches having a plurality
of sets of contacts making and breaking in a given relation.

In electrical apparatus it is often desirable to connect
the elements of the apparatus in different relationships to
provide for different electrical conditions. For example,
in starting, running and stopping an electrical motor the
windings are preferably connected in a different manner
for each condition. On starting the motor the starting
winding and a starting capacitor are connected between
the input terminals and in paralle] with the main winding.
Under running conditions the starting winding is discon-
nected and the main winding is connected between the
input terminals.  In stopping the motor the main wind-
ing is disconnected from the input, and the starting wind-
ing and the capacitor are connected in series across the
main winding to create a dynamic braking.

An object of this invention is to provide an electric
switch with a plurality of sets of contacts that may be
operated in a given relationship in response to mechanical
actuation.

Another object of the invention is to provide a multi-
contact switch that comprises a minimum number of parts
that are easily assembled.

Another object of the invention is to provide a multi-
contact electric switch that on starting connects the starter
winding across the main winding, connecis the main
winding to the input terminals, disconnects the starting
winding and then on stopping disconnects the main wind-
ing from the input and connects the starting winding across
the main winding to apply dynamic braking.

Other and further objects and advantages will be ap-
parent from the following description taken in connection
with the drawings in which:

FIG. 1 is an exploded perspective view of the major
components of the switch;

FIG. 2 is a top view of the assembled switch;

FIG. 3 is an open side view of the switch with one of
the housing sections omitted;

FIG. 4 is a cross-sectional view of the assembled switch
taken along lines 4—4 of FIG. 3.

FIG. 5 is a sectional view of the upper contact por-
tion of the switch taken along line 5—3 of FIG. 3;

FIG. 6 is a schematic view of the functional portions
of the switch and the circuit connections to the motor;

FIG. 7 is a perspective view of the center terminal;

FIG. 8 is a perspective view of the main terminal;

FIG. 9 is a perspective view of the armature;

FIG. 10 is a perspective view of the stop lever; and

FIGS. 1lg-e are diagrammatic representation of the
relationship of the fixed contacts and movable contacts.

Referring to the drawings, there are iilustrated in
FIGS. 1-5 the major components of the switch. The
housing or casing 29 is formed in two identical housing
sections 21, 22 and forms the major supporting and guid-
ing means for the stationary and moving elements of
the switch. The two housing sections 21, 22 are held
together as an infegral unitary housing 28 by means of
overlapping contacting edges 1069, 181 of the sections
and the bolts 27 and nuts 28. The armature 30 is held
by the sections in fixed relation thereto and in a position
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for engagement by the main contact carrier 23 on the
starting and running of a motor. The terminals 132137
are also held in fixed relation to the housing with the fixed
contacts 32-37 within the housing for engagement by the
moving contact bars 38, 39, 48 and the terminal clamps
132a-137a exterior to the housing for securing the leads
to the terminals.

The housing supports and guides the movement of
the main contact carrier 23, the trip or disconnect actuator
24 along with the stop lever 25. In cooperation with the
housing section 21 the main contact carrier supports and
guides the starting and braking contact plunger 26 along
the line of movement of the carrier. The movement of the
main contacts is limited in the disengaged position by
the stop 29 and in the engaging position by the armature
36. The magnet means 31 on the carrier 23 holds the
carrier in the engaging position by engaging the arma-
ture 30 until the magnetic linkage is disrupted by the
trip actuator 24 and stop lever 25. The contact carrier
23 is pressed upwardly against the stop means 29 by
resilient means such as helical spnng 41, 42, and the start-
ing and braking contact plunger is also urged upwardly
by resilient means, such as the helical spring 43 pos1-
tioned between the lower portion of the contact carrier
23 and the plunger. Stop means 47 on the plunger limits
the upward movement of the startmg contact plunger
in relation to the main contact carrier. The contact bars
38, 39, 40 are, on the other hand, resiliently urged down-
ward by resilient means such as the helical springs 44,
45, 56.

Referring more particularly to FIG. 6, the connections
of the switch to the motor 58 and the operation of the
switch will be explained. The motor 350 is an alter-
nating current motor having a main winding 51 and a
starting winding 52. A starting condenser 53 is con-
nected in series with the starting winding 52. Alternat-
ing current input terminals 54, 55 are comnected to the
motor windings through the contacts of the switch. The
terminals 54 and 55 are connected to main fixed contacts
32 and 37 and the main winding is connected between
the main fixed contacts 33 and 36 so that on bridging
of contacts 32, 33 by the contact bar 38 and contacts
36, 37 by contact bar 4% current will be supplied to the
main winding. The starting winding and condenser are
connected across main winding to start the motor by the
contact bar 39 bridging the fixed contacts 34, 35. The
auxiliary contacts 34, 34a are connected to one end of
the main winding and the auxiliary contacts 35 and
35a are connected to the other end through the series
connected starting winding and condenser. These fixed
contacts form upper and lower auxiliary contact means.
On the initiation of a starting procedure the contact
carrier 23 and the starting contact plunger 26 are in the
raised position as indicated in FIGS. 6 and 11e. As the
starting contact plunger is depressed the contact bar 39
is disconnected from contacts 34a, 35z and the lower
end of the starting contact plunger 26 engages the contact
carrier 23 to move the main contact bars 38 and 49
simultaneously with contact bar 39 which is in advance
of bars 38 and 40. The bar 39 comnects the starting
winding 52 and condenser 53 across the main winding
51 (FIG. 11b) prior to the connection of main winding
51 to the input terminals by bars 38, 40. On the com-
pleted downward movement the bars 38 and 46 complete
the circuit (FIG. 11c¢) and the main contact carrier 23
is locked in the load current supply position by the mag-
netic means 31 and the armature 30. When the motor
has accelerated to a speed at which the main winding
51 is able to carry the load without aid from the start-
ing Wmdmg 52, the pressure on the starting contact car-
rier is removed. The resilient means or spring 43 forces
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the plunger 26 upward to disconnect the bar 39 from the
contacts 34, 35 and thereby disconnecting the starting
winding from input terminals. The stop means 47 limits
‘the upward tovement to prevent engagement of the con-
tacts 34a, 35a by the bar 39. The contact bar 39 is
in a -neutral position (FIG. 11d). The motor is stopped
by depressing the trip plunger 24 which pivots the stop
Jever 25 to separate the magnetic means 31 and armature
38. The springs 41, 42 force the contact carrier 23 and
starting contact plunger 26 upward to the initial position
with -the bar 39 .connecting the starting -winding 52 and
condenser 53 across the main winding 51 to apply dy-
‘namic braking and thus quickly stop the motor.

TFhe housing sections 21 and 22 are made of plastic
‘material and are formed by the same mold. The sections
‘have side walls 66, 61; top walls 62, 63; bottom walls 64,
-65; and end walls 66, 67 and 68, 69 respectively. -On
the exterior of the housing sections are terminal blocks
70 -and 71 respectively formed as a single piece with a
respective ‘housing.. The terminal blocks include corner
‘bosses 72, 73 and 74, 75 for fastening the switch to an
appropriate structural member. The bosses have slots
76,.77, 78 and 79 respectively-for receiving bolts or other
‘suitable fastening means. The bloek 7§ has-terminal re-
cesses 80, 81 and 83 and block 71 has terminal recesses
‘84, 85 and 86. The side walls ¢9, 61 having openings
o0 91,92 and 93, 94, 95 respectively for passing contact
arms of terminals:into. the: interior: of the housing.

The main terminals :132, 333, 136, 137 are illustrated
‘in'FIG. 8 and each comprises. a contact supporting mem-
‘ber'158, an L-shaped member 138 and a fastening mem-
‘ber 149. The contact supporting members 158 extend
through openings 99, 93, 92, 95 respectively within the
housing-and support the main contacts 32, 33, 36, 37 of
a tespective terminal. The L-shaped supporting members
138 have a portion 1384 recessed in the grooves 99a,
92a, 93a, 954 in the side walls 68, 61 and a portion
-1386 positioned in the bottom of the recesses 80; 84, 83,
<86, Plates 139, 149 fit in: the -side walls- 60, 61 to close
the openings 26-95 and cover the terminal portions. 138a.
The plates hold the terminals in position by the bolis 27
-and nuts 28. "Grooves 141, 141qa are provided to recess
the plates 139, 148 in the outside surface of the housing.
The terminal clamps 148 are mounted on the fastening
members-148 extending from. the L-shaped member 138
and-are located in the recesses 89, 84,83, 86.

The -terminals 134, -135 are similar to the main ter-
- minals-with L-shaped members 142, fastening. members
173 and contact- supporting member -171 -with- extension
member 172. The member 142 has a portion 142a
recessed in- grooves 91a, 94a and. covered -and retained
-by. plates ‘139, 140 and a.portion 142b recessed in the
bottom of the openings 81,-85. The terminals 134, 135
have a second contact 34a, 35 extending upwardly from
the contacts 34, 35 -and spaced. therefrom' with. the con-
tact buttons facing one another for engagement by the
~bar 39, - The fastening- members.173. extend from the
<L-shaped- member 142 and clamps 174 are mounted on
. the fastening members-for securing leads to the terminals.

The terminals-132-137 are all mounted by sliding
them into .place from the..outside of the housing. The
contacts 32-37 pass through the: openings 98-95-in the
side walls. The openings 91, 94-are larger than the other
four openings and are slightly off center to accommodate
the contacts :34a, 35a. -Each of the terminals.-has small
tabs- 143 at the inner bottom portions 1385 and 142b
_and. fits -into. the -opening-144. in each recess through-the
swall. - Along. the.side edges of the: portions.138b, 142b
are ears $45 which fit into slots. 146 formed by the raised
.portions 147 on the side walls of the recesses. -Thus
.the contacts are held firmly in place. "The tabs 143 have
a.slight upward . offset so that the distance between the
contact supporting members and the tabs is slightly less
than. the corresponding .distance between the openings
9395 arid the respective openings 144. ' This in com-
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bination with the ears holds the terminals snugly in place
and prevents the upward displacement of the contacts.
The terminals snugly fit in the openings 98 to 95, recesses
90a to 95a and recesses 80 to 86 to prevent sidewise
movement of the contacts. The end cover plates 139,
149 retain the terminals in place.

Inside the housing sections 21, 22 are partitions 97,
93 and 99, 108 extending from the inside surfaces of the
side walls 60, 61 and top walls 62, 63. The partitions
extend to be substantially ‘even with the edges 101 and
181a so that on assembly of the sections the -partitions
of the opposing section engage to form a contact chamber
housing the contact carrier 23. The partitions are spaced
from the adjacent side walls to form passages 102, 193
at each side of the housing for the trip or end plunger 24.
Also projecting from and molded as a part of the side
walls are guide bosses 104, 105 and 106, 107 spaced to
guide the plunger 26. ‘

The main contact. carrier 23 is a_ single molded piece
and has a flat platform 118, a generally U-shaped member
111 on one. side thereof. - The U-shaped member has
side portions 112, 113 and a top cross member 114 hav-
ing a U-shaped .section forming a slot in the center of
the contact carrier, .

The starting and stopping contact. carrying plunger 26
has an elongated. shaft having a rectangular cross section

. and two longitudinally extending slots 115, 116 spaced by
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- contact: bar.in the slot.

a web 217, The slot.115 carries.the.contact bar 39 and
helical spring 45. The spring urges the bar.toward the
web. The spring 45 is:of the helical type and is seated
around the boss 128 which preferably has.a rectangular
shape. The. boss.forms a means for preventing sidewise
movement-of the end of the spring and for locating the
spring in the slot. The contact bar 39 is a thin metal
piece having a generally rectangular shape extending on
opposite sides of the plunger 26 and. having generally
rectangular notches 118 in the side edges.to retain the
In_the center of the bar'is an
eyelet 319 punched in the contact bar to provide an at-
taching means for the end of the spring 45 to the contact

_bar for retaining the spring in place in the slot. “The con-

tact bar has two. pairs of contact buttons, 120, b, 1214, b,
with one. pair on the opposite side of the bar from the
other pair to provide two.separate contacting positions.
The spring 45 normally holds the contact bar against the
bottom surface of the slot. . The side walls or surfaces of
the slot and the notches on the contact bar provide means

for guiding the bar on relative movement between the

plunger and the movable contact bar.

The spring 43 is positioned between the end of the
starting contact plunger 26 and the member of the con-
tact carrier to impart a movement between the-plunger
26 and carrier 23. The spring is seated on-the boss 122
on the plunger and boss.1224 on the carrier-23 to center
the. spring and prevent sidewise or-lateral :‘movement of
the -spring. ‘The contact plunger. 26 has extensions 123
on each side of the spring. of equal length to limit the
movement of the contact plunger-26 toward the member
of the contact carrier 23. "Stop means'in the form of
flanges. 47 are provided to'limit the relative. movement
of the plunger 26 and carrier 23.in the opposite ‘direction.
Thus the plunger 26 is movable relative to contact car-
rier 23 in the plane of movement of the carrier-23 with
a resilient means urging the plunger’26 in the opposite
direction to the resilient means engaging the contact bar
39.

The. contact carrier 23 also carries the contact bars

.38,.40. However, these bars have a single movement in

relation to the -fixed contacts as -distinguished - from- the
compound movement of the bar 39 in_relation: to -the
fixed contacts. The contact bars are mounted in-slots
125, 126 formed by the partitions and the U-shaped mem-
ber. The slots are positioned-at opposite sides of plunger
26. The plunger 26 -is thus -positioned -between the con-

“tact bars 38 and-40. The- contact: bars:38. and.:49.are -
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similar to contact bar 39 and in this embodiment the bars
are of the same length, The notches 127 in the longi-
tudinal edges fit in the slots and provide a guide on co-
operation with the surfaces of the carrier.

The springs 44, 46 are positioned within the slots 125,
126 respectively to urge the contact bars 38, 48 in the
same direction as contact bar 39. The springs are seated
around the rectangular bosses 128, 129 at one end and
interlocked with the contact bars by the end of the
springs fitting into eyelets 139, 131 stamped in the bars.

The plunger 26 is slideably mounted in the housing 29.

" 'The ribs or partitions 98, 99 and 97, 169 are formed with
guide grooves 158, 151, The side walls 112, 113 of the
carrier engage the groove to limit the movement to a linear
action. The carrier has projecting flanges 152 on each
side to engage the respective stop edges 2%, 2%a of the
partitions to limit the disconnect movement of the car-
rier 23. The contact engaging movement is limited by
the magnetic means 31 engaging the armature 39. Helical
springs 41, 42 resiliently urge the contacts 38, 39 and 48

" out of contact with the fixed contacts 32-37. The arma-
ture 39 is in fixed relation with the housing 26 and has
projections 153 for seating the springs 4%, 42 and the
carrier 23 has rectangular bosses 154 for seating and
holding the springs against sidewise movement,

The magnetic means 31 is mounted on the platform
110 of the carrier 23 and comprises a yoke member 155
and a rectangular wafer-shaped magnet 155. The ycke
member 155 and the armature 39 are made of high
permeability material and the magnet is a relatively thin
section of permanent magnet material that can be readily
magnetized through its thickness with north and south
poles on opposite sides.

The platform 118 of the carrier 23 extends on each side
of the U-shaped member to form a larger rectangular sur-
face 157. On each side of this surface extending normally
from the member are thin retaining members 160, 161, 162
with hooked shaped edges 163, 164, 165 for holding the
yoke 155 and magnet 156 on the carrier to form a strong
interlocking of the magnetic means 31 and the carrier
23. The carrier 23 is molded plastic material and the
thin retaining members 160-162 are resilient in relation
to the member to permit the yielding of the thin members
so that the yoke and magnet may be snapped into place.
The retaining edges have sloped surfaces 166, 167, 168
and the magnet means on being pressed against these sur-
faces causes the thin retaining members to separate and
the magnetic means seat against the surface of the platform
110 and are held in place by the retaining edges. The
retaining members 160, 161 are separated by a space 162,
The retaining member 162 on the opposite side is located
opposite the space 169 so that the carrier can be molded
without using complex die mechanisms to form the hook-
shaped edges. The opposite ends of the retaining mem-
bers 160, 161 have small webs 176 to retain the magnet in
place.

The yoke 155 has turned edges 1550 which bear against
the ribs 110 on the surface of the platform 118 to prevent
endwise movement of the magnet means. Thus the mag-
net means is securely and fizxedly fastened to the carrier
23. The retaining edges clamping the magnet means hold
it from dislodgement by any force applied in a direction
away from the carrier.

In the operation of the switch the magnet engages the
armature forming a locking or latching means to hold the
carrier 23 in the contact engaging position. The armature
30 comprises a single piece of magnetizable material and
is held in a fixed position in the housing 2¢ by fitting in
the notches 189 of the ribs 181. Two ribs 181 are molded
as part of each housing section and the notches are formed
with a flat surface 182 and an opposing V-shaped surface
183. ‘The armature has four arms 184-187 positioned
in the notches and spaced from the V-shaped surface 183
and bearing against the flat surface. The arms 184-187
extend from the body portion 188 having openings 1%4,
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1985, The magnet contacts the main portion of the arma-
ture and spans the openings on each side. The armature
has tabs 199 extending toward and engaging the bottom
wall of the housing on the edge away from the trip
plunger 24,  The tabs 18¢ firmly hold the arms 184, 185
against the flat surfaces. At the other end the stop lever
25 fits between the arms 186, 187 and the V-shaped sur-
face 183 to firmly hold the arms 185, 187 against the flat
surfaces 182, The projections 153 are positioned at oppo-
site ends of the armature for supporting the helical
springs.

An unlocking means is provided to separate the arma-
ture and magnetic means. The stop lever 25 is actuated
by the trip plunger 24 and pivots or rocks on the V-shaped
surface 383. The lever is slightly bent to permit the
rocking action. The notches 191 fit around the ribs 181
to retain or hold the stop lever 25 in place. Two fingers
or projecticn means 192, 183 of unequal length extend
toward the armature and on pivoting of the lever fit into
the openings 194, £95 to engage the magnet and separate
the magnet from the fixed armature. The fingers 192,
193 are of different lengths. The finger 193 engages the
magnet first and the force of the plunger raises the mag-
net disrupting the strong attractive force, The finger
192 then engages the magnet on the continued applica-
tion of force to the plunger to raise the other side of the
magnet thus separating the magnet and the armature.
The plunger continues to separate the magnet and arma-
ture until the force of attraction between the magnet and
the armature is less than the combined separating force
of the springs 41 and 42. - This spring force continues to
return the main contact carrier 23 to the disconnect posi-
tion and presses the flanges 152 against the stops 29, 2%a
formed by the edges of the partitions.

After the magnet is spaced from the armature the con-
tact bars 38 and 40 disengage from the contacts 32, 33
and 36, 37 disconnecting the main motor winding from
the input. The main contact carrier moves the contact
bar 39 from the neutral position to engage the fixed con-
tacts 34a, 35a4. The spring 43 holds the flanges 47 against
the carrier so the starting contact plunger 26 remains in
fixed relation to the main contact carrier 23. After the
main contacts are disconnected, the contact bar 39 closes
the dynamic braking circuit by engaging the contacts
34a, 35q. This connects the main winding 59, starting
winding 5% and condenser 53 in series promptly stopping
the motor.

The stop lever 25 and trip plunger 24 are unbiased and
the fingers are held in the recessed position by the mag-
netic means. The plunger 24 is slideably mounted in
the passage between the partition and the end wall and
extends outside of the casing through the opening 289.
The plunger is provided with a slot 281 for passing the
bolt 27 holding the housing section together.

The actuator 24 has a knob or head 262 on the exterior
end. Pressure on the knob forces the plunger into the
housing and the stop lever fitting in the groove 263 is
pivoted . about the fulecrum formed by the wedge shaped
surface moving the fingers through the openings in con-
tact with the magnet. The stop knob 282 is rectangular
in shape and the surface engaged by the finger is ribbed.
The start knob 286 is circular and has a convex upper
surface. Thus the knobs may be distinguished by touch-
ing the upper surface or the shape of the knob.

The slot 246 is formed by removing the web pieces
204, 2865. In order to utilize a single mold to manufac-
ture the housing sections, the slot 208 is formed at each
end of the housing with the thin web sections. The web
section 284 on one section and the web section 295 on
the other section are removed and the two sections fitted
together. The web sections 264, 265 at the other end
are intact covering the opening.  Thus a single piece
may be formed from a single mold to form both halves
of the housing.

One of the features of the switch is the ease of assem-
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‘bly. The fixed terminals 132-137 are slid into the re-
.cesses 80-86 inserting the contacts 32-37 through the
. openings 90-85 and ifitting the tabs 143 in the openings
144 and .the cars 145 in the slots 146. The armature 30
and stop:lever 25 are fitted.in the notches 180 in the ribs
81 of .one of ;the housing sections. The helical springs
are :hooked into the eyelets 130, 131, the open ends of
the springs are seated on the .bosses 128, 129 and ‘the
contact .bars 38, 40 are fitted in the openings 125, 126
by -tilting the bar, ;inserting it in -the .opening and then
meshing the notches 127 with the walls of the carrier.
The.yoke 1155 and magnet 156 are snapped between re-
taining members 169—162. The main contact carrier is
set in-the housing section with the open end of the U-
shaped notch in the upper cross member 114 facing the
open side .of the ‘housing section. The lower platform
418 is .positioned below the rectangular guide projec-
. :tions 184, 105 and the side members-112, 113 fitting in
:the .grooves 156, 153 in the partitions 97, 98. The heli-
cal springs 41, 42 are fitted in place on the projection
183 .of ‘the armature and the bosses 154 of the carrier.

The starting contact carrier is preassembled by placing
.the contact bar -39 and spring 45 in the opening 115 in
the same manner as contact bars 38 and 4@ are fitted
.in carrier 23 and then by fitting the carrier into the notch
in the. cross: member 114 and the opening 228 in the top
“wall_of:the housing. section. The spring 43 is placed in
:the opening 116 and seated on the bosses 122 and 122a.
Fhe trip.or stop plunger 24 is moved into place fitting
the end of the stop lever in the groove 203 and the plunger
in-the slot 280 and either the passage 162 or 103.

‘The other housing section is positioned to mate with
.the - partly assembled -housing section completely enclos-
ing the working parts -with cnly the ends of the two
.plungers and the terminals extending through the hous-
ing walls, The cover plates 239 and 149 are fitted in the
.grooves :141,-142 and the bolts 27 inserted and securely
“held in place. by the nuts 28.

iTo start the motor the knob :206 is pressed  down
which. forces ‘the starting contact carrier 23 down dis-
connecting the. contact bar 33 from the upper fixed con-
-tacts :34a, 35a. and the starting winding 52 and the con-
denser 53 from across.the main winding. The down-
-ward. .movement continues. and;the platform 11 is en-
gaged pressing the contact carrier 23 down with the start-
.ing. contact plunger 26. The contact bar 39 engages the
contacts 34 and 35 before the contact bars engage -the
contacts 32,:33 and 36,37 respectively (FIG. 11b). Thus
.the starting winding-52 and condenser-53 are reconnected
-across the main winding before the main winding is con-
nected to the input terrninals 54, -55. The continued
~downward - movement . compresses the helical spring 43
and the contacts:38 and 46 are then moved into engage-
ment” with the ‘fixed contacts (FIG. 1ic). Thus the
switch . inherently assures by this sequential action that
- the capacitor:53.will be connected in series with the start-
. ing.winding 52 and the series combination across the run
or main winding 51. before -any of the circuit elements
.are: connected. to the electrical supply.

With all. the contacts: bridged .a circuit for. the main
current is provided through the fixed contact 32, contact
-bar 38, fixed contact 33, main winding .51, fixed contact
36, .contact bar.40, fixed contact 37 to the input termi-
nal 55. -Another current path is provided from 54

through the contact 32, contact bar 38, contact 33, con- .

:tact "34,- contact bar 39, contact .35, capacitor 53, start
«winding:52, contact-36, contact bar 40, contact 37 to the
-terminal 55, With these two circuits completed the
~motor:-58-develops torque and the motor increases to the
desired speed.

The contact carrier 23 is moved further down to press
-the magnet:156 against the armature 36 to magneucally
. couple the two elements.and hold the contact carrier in

the engaged position. The attractive pull of the lines of
- force coupling the yoke,.magnet and armature is greater
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than the combined force of the helical springs. The con-
tact ‘bars 38 and 48 are held in a firm electrical contact
with the fixed contacts to transmit large amounts of cur-
rent. The atiractive force is sufficient to pull the .carrier
down when the air gap is reduced to-a small space.

When the motor 88 has accelerated to a speed at
which the main or run winding is able to carry the load

‘without aid from the start winding 52, the pressure or

force on the knob 206 may be removed. The starting
contact carrier 23 will -then move upwardly due to tlie
compression of spring 43 and the flanges 47 engage the
cross-bar 114 and are firmly-held there under the force
of spring 43, This upward movement disengages the con-
tact bar 39 from the fixed contacts 34, 35 (FIG. 11d).
The main carrier 23 is retained in the depressed condi-
tion by the magnet means 31 and armature 30 and the

_ contact bars 38 and 4€ remain in enoagement with the

fixed contacts. This is the normal running condition.

“The depressed position. of the contact carrier 23 pre-
vents the contact bar 39 from engaging the contacts 34a,
354 and holds the.bar in a neutral position (FIG. lld)
The winding -52 and capac1tor ‘83 are disconnected.

In order to stop the :motor the stop actuator 24 is
pressed down .and-the stop lever 25 pivoted .to separate
the magnet 156 and the armature 39 so that the cornbined
forces of the helical springs 41, 42 will lift the contact
carrier and disconnect the contact.bars 38 and 40. The
upward movement of the carrier carries the start contact
carrying plunger 26 into engagement with.the fixed. con-
tacts 34a, 35a (FIG. 11e). -The contact bar is forced
qgainst the.web 117 and the spring 43 is compressed, pull-
ing the flanges away from the carrier 23. The bridging
of the contacts 34a, 35 applies dynamic_braking to the
motor by connectmg the winding 52 and condénser 53
across the main winding with the main wmdmo discon-
nected from the input terminals.”

From the  foregoing - description it is seen that the
switch' is small, compact -and. self—contamed The parts
are -easily and inexpensively made.with a sequence of ac-
tion. which starts and stops a motor with only two man-
val operations. A minimum of- fastenmg parts.are Te-

" quired and the operating and housing. parts. may. be easily
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molded.

With this simplicity of structure the switch will accom-
plish. the functions, of conneciing the start. winding of a
motor and its associated capacitor in parallel w1th the
run or main- winding, of connecting. both.the start and
run windingsto the electrical power supply, of dlsconnect-
ing the start. winding and capacitor from. the power. sup-
ply after the motor has accelerated to speed, of discon-
necting the run winding from the power. supply and.of
connectmg the start and run. Wmdmgs and capacitor in
series to-apply .dynamic brakmg

-1t is, of course, understood that the switch may be used
with other electrical devices than_motors or motors_hav-
ing the particular arrangement of windings and’ capac1-
tors.  Also, various.modifications may be made in the
shape of the magnet and the armature, and the magnetlc
means and; the .armature may be 1nterchanged

The inyention is. set-forth in the accompanymg claims.

I claim:

-1.-In an electric switch; a, casing. fixedly. supportmg
main contacts and rec1proca11y supporting”a main con-
tact carrier actuatable in.and ouf of engagement with the
main. contacts .and having a. ﬁrst resilient means biasing
the carrier-into a non-engaging posmon upper and lower
auxiliary .contact means spaced in . .direction: of move-
ment of the main.contact carrier, a starting, and stoppmg
contact . plunger reciprocally .mounted. in: said main con-
tact carrier and having. a contact bar res111ent1y .urged in

the direction of the engagmg posmon of the main con-

tact carrier and the. main contacts . and second resﬂxent
means between said main contact carrier and plunger urg-
ing a separatlon of the contact bar and lower auxiliary
contact means in direction of dls_eng,agcment,of the main
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contacts and the main contact carrier to separate said
plunger contact bar from engagement to a nonengaging
position of either auxiliary contact means when said main
contact carrier is in a main contact engaging position
and in combination with said first resilient means to move
said starting and stopping contact bar on disengagement
of said-main contact carrier from the engaging position
to move said plunger contact bar into engagement with

- the upper auxiliary contact means.

2. In an electrical switch; fixed main contacts, a main
contact carrier reciprocally mounted to move along a
line of movement in and out of engaging position with
said main contacts, resilient means engaging said carrier
for urging said carrier out of engaging position, a first
and second pair of fixed auxiliary contacts spaced along
the line of movement of said contact carrier, a contact
plunger reciprocally mounted on said main contact car-
rier to move in the direction of said contact carrier to
engage the first pair of auxiliary -contacts on movement
in ‘main contact engagement and to engage the second
pair of auxiliary contacts on movement from the main
contact- engagement, resilient means mounted between
said plunger and carrier for urging said plunger out of
engaging position with said first pair and said main car-
rier, said plunger being normally spaced from said main
carrier along the line of movement to provide an initial
leading advance into auxiliary contact engaging positicn
of said plunger over main contact position of said car-
rier, and said plunger resilient means returning said
plunger to a position out of contact with ejther of said
pairs of said auxiliary contacts on maintained engage-
ment of the main contact carrier and on disengagement
of said contact carrier from the engaging position said
main resilient means forcing said plunger in cooperation
with said plunger resilient means into engagement with
the second pair of auxiliary coritacts.

3. For starting and stopping an electric motor having
a main winding and a starter winding with one end con-
nected to the main winding, an electric switch comprising
a two-section housing having means for reciprocally guid-
ing contact carrying members and having two sets of
main fixed contacts engageable by separate bridging con-
tact bars, a set of starting fixed contacts and a set of
stopping fixed contacts, said latter two sets being elec-
trically one piece and spaced from one another in. fthe
direction of movement of the contact carrying members,
a main contact carrier reciprocally mounted in said hous-
ing sections and having two contact bars for engaging
a respective set of fixed main contacts with resilient
means for urging the contacts against said fixed main
contacts in the direction of movement of said contact
carrier, .a ‘starting and stopping contact carrying plunger
reciprocally mounted in said main contact carrier and
said housing sections and resilient means between said

plunger and said main carrier to urge said plunger from

said main contact carrier in a direction opposite to the
contact engaging of said main carrier, said plunger hav-
ing a starting and stopping contact bar movable between
said two sets of starting and stopping fixed contacts and
resiliently urged toward said starting fixed contacts in the
direction of engaging movement of said main contact
carrier, said resilient means between said carrier and said
plunger normally spacing said carrier and plunger so that
on depression of said plunger said plunger contact bar
engages said starting fixed contacts in advance of said
main contact bars and on release of pressure said plunger
contact bar disengaging to a neutral position between
said starting and stopping contacts while said main con-
tact bars remain in engagement and on disengagement of
said main contact bars said plunger contact bar engages
said upper set of stopping fixed contacts to apply dynamic
braking.

4. An electric switch comprising two substantially iden-
tical housing sections positioned face to face with each
section formed of a single molded piece having a side
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wall, end walls and a top wall, said housing sections
having partitions extending from a respective side wall
and top wall and spaced from said end walls to form in
said housing sections a contact chamber between said
partitions and bound by said top wall and said side wall
and guide passages between said partitions and an adja~
cent end wall, guide bosses spaced laterally and extending
from said side wall intermediate said partitions and spaced
downwardly from said top wall, openings in said side
walls and main fixed contacts and upper and lower fixed
auxiliary contacts extending through said walls into said
chamber, a main contact carrier positioned between said
partitions in said chamber and reciprocally guided by the
partitions and engaging the main fixed contacts in the
downward engaging position, a starting and stopping
contact carrying plunger reciprocally mounted on said
main carrier and between said guide bosses to reciprocate
said plunger independent of said main carrier, said upper
and lower auxiliary contacts being spaced in direction
of movement of said plunger, Iatch means below said main
carrier for holding said main carrier in contact engaging
position, and trip means including an actuator reciprocally
mounted in one of said passages and resilient means be-
tween said latch means and the main carrier to urge said
main carrier into disengaging position and resilient means
between said main contact carrier and sajd plunger to
urge said plunger out of engagement with said lower aux-
iliary contacts and space said plunger in a neutral position
between said upper and lower auxiliary contacts out of
contact therewith when said main contact carrier is in
engaging relation and on disengagement forcing said
plunger in cooperation with said main contact carrier re-
silient means to raise the plunger into engagement with
the upper auxiliary contacts.

S. An electric switch as set forth in claim 4 wherein
said main carrier has means for engaging one of said
partitions to limit the upward disengaging movement.

6. An electric switch as set forth in claim 3 wherein
locking means are provided for holding said main con-
tacts in engagement, said locking means comprising a
magnetic means mounted on the bottom of the carrier and
an armature fixedly mounted in said housing below said
carrier and engaged by said magnetic means to hold said
carrier in the engaging position.

7. An electric switch as set forth in claim 6 wherein
actuating means are provided comprising a pivoted lever
below said armature and having projection means for
extending above said armature for engaging said magnetic
means, a plunger reciprocally mounted in said housing
and connected to said lever to pivot said projection means
against said magnetic means to separate the magnetic
means from said armature when said magnetic means is
in contact therewith.

8. A locking electric switch comprising a casing hav-
ing an enclosed chamber, first and second sets of fixed
contacts extending through said casing into said chamber,
a contact carrier reciprocally mounted in said chamber,
current carrying contacts resiliently mounted in said car-
rier for engaging the first set of said fixed contacts, means
for locking said carrier in the engaging position, a plunger
reciprocally mounted in said chamber, second current
carrying contacts resiliently mounted on said plunger for
engaging and said second set of said fixed contacts, said
plunger in an engaging and disengaging relation with said
carrier to move in the engaging relation the contacts on
said carrier into engaging position with said first set of fixed
contacts, said contact of said plunger positioned in re-
lation to said second set of fixed contacts to engage said
second set in advance of said carrier contacts engaging
said first set and in the disengaging relation said plunger
contact disengaging from said second set and moving to
a position out of engagement with any contacts while
said carrier contacts are in engagement with said first set
of fixed contacts and trip means for disengaging said
carrier from said locking means.
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9. An electric switch as set forth in claim 4 wherein -

,sald plunger and said actuator “extend outsrde “of said
using sectrons and each has knobs of dlﬁerent shapes
irface contour for. drfferentlatmg one knob from the
other solely by touch ‘

U6 A 1ock1ng electncal switch comprrsmg a casing

-----

,formrng an_ enclosed chamber a plurahty of fixed contacts
kextending'through sa1d casmg into sald chamber, a car-
rier having resrlrently m“unted current carrymg contacts
‘for engagmg saxd ﬁxed‘ contacts, means Yor movmg ‘'said
:carrre‘ nto(and out of contact engaglnv relatlon magnetlc
means mounted on sald carrier to create a magnehc “field
‘extendmg below sa1d carner and an armature fixedly
‘mounted in sard casmg below sa1d ‘carrier magny ally
- couphng w1th sald magnetlc means to hold said carrier
contacts in engaomg relatlon w1th sald ﬁxed contacts ‘and
_trlp means supported by said casmg for drsenga‘ung saJd
“magnetic means from said armature.
S il A lockrng “electrical sthch comprising a. casing
formmg an enclosed chamber, a plurahtiy of fixed contacts
extendmv through said’ casmg ‘into d‘chamber, a carrier
.havmg resrlrently mounted current carryrng contacts for
,enganmg saxd ‘fixed ‘conftacts, means for’ movmg sa1d car-
sier’ mto and out of contact engagmg ‘relation, sa1d carrier
,havmg resrhent retain ig. members extendmcy “below said
carrier, said resrhent retammg members havmo edge
flanges w1th outwardly facmg sloped surfaces wafer
shaped permanent magnet means snapped metween sa1d
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_retaining niembers by pressmg against said sloped surfaces

‘and héld in’ placé by Said edge ﬂanges, a flat ferromag-

“netic' armatufe plate fixedly mounted'in said casing below
said carrier and engaged by $aid” permanent ‘magnet to

hold sald catrier confacts in engaging’ relatlon with ‘said

fixed “contacts and trip means 1nclud1ng a- reclproc’\lly

'mounted ‘actuator’and’a stop lever coupled to said actua-
tor and prvotally mounted below said ‘afrature and-hav-
ing méans ‘éxtending above said armature plate for sepa-

‘ratmg said magnet from S"lld armature to’ permlt sald
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