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Application April 1, 1931. Serial No. 526,911

15 Claims.

This invention relates to certain new and use-
ful improvements in electric switches and re-
fers more particularly to switches which embody
‘a protective overload feature.

& In its broad aspects this invention is similar
to that described in the copending application
- of Gustav O. Wilms, Serial No. 321,317, filed No-
- vember 23, 1928, and is embodied in & switch
adapted to_be closed manually and opened either

10 manually or automatically, but in which closure
of the switch depends upon the position of a
latch element adapted to be moved out of its
operative position by means responsive to an

~ overload in the circuit in which the switch is in-

.16 cluded, so that it is impossible to hold the switch

closed and thus defeat its overload protective
feature. ' , ’

It is an objeet of this invention to improve the
construction of switches of this character.

20 -Another object of this invention is to provide &
switch of the character described in which the
circuit is broken at four points to thus assure
positiveness of operation. '

. Another object of this invention is to pro-

25 vide a switch of the character described, which
is of unitary construction and may be mounted
in and removed from an enclosing casing as a
unit.

And & further object of this invention is to -

30 provide a switch of the character described in
which the several elements are comparatively
rugged.

And a still further object of this invention re-
sides in the provision of & switch of the character
described in which the possibility of-arc-over is
greatly diminished.

. With the above and other objects in view which

" will appear as the description proceeds, my in-
vention resides in the novel construction, com-

40 pination and arrangement of parts substantially
as hereinafter described and more particularly
defined by the appended claims, it being under-
stood that such changes in the precise embodi-

-ment of the herein disclosed invention may be
made as come within the scope of the claims.

In the accompanying drawings I have illus-
trated one complete example of the physical em-

. bodiment of my invention: constructed according

s0 to the best mode I have so far devised for the
practical application of the principles thereof,
and in which: :

Figure 1 is a Ilongitudinal sectional view

4 through u switch embodying my invention;

86 Figure 2 is a view partly in elevation and gart-

B

(CL 200—116) . ~

1y in section, taken through Figure 1 on the plane
of the line 2—2; ’

Figure 3 is a partial side elevation illustrating
the position of the various contacts, upon de-
pression of the main actuating button;

Figure 4 is a cross sectional view taken through
Figure 2 on the plane of the line 4—4; and

Figure 5 is a view similar to Figure 1 of & por-
tion of the mechanism illustrating the manner
in which the thermally actusted protective de-
vice functions. P

Referring now more particularly to the accom-
panying drawings, in which like numerals desig-
nate like parts, the numeral & represents a base
on which the switch structure, to be later de-
-scribed, is mounted and which is formed of porce-
lain or molded insulating material.
onally opposite corners the base 6 has upstanding
projections 7 and 8 {o which a mounting strap &
is secured by screws 10 passed through openings
in the base and threaded in offsef side arms 9’ on
the mounting strap.

At two diag-

85

70

(]

The mounting strap 8 is thus disposed above

the central portion of the base and has its ends
extended beyond the base to provide means by
which the base and the. switch mechanism,
mounted therson, may be supported in an enclos-
ing casing 11, the ends of the mounting strap
being secured to inwardly extending lugs 12, car-
ried by the end walls of the casing. )
A terminal screw 13 mounted at the lower por-
‘tion of the base (with respect to Figure 2) is
adapted to have o lead 14 connected therewith,
and disposed on the other side of an insulating
barrier 15 projected upwardly from the base adia-
cent the terminal screw 13, is & second terminal
screw 16 to which a second lead 17 is adapted {o
be connected. The leads 14 and 17 are adapted
to be electrically connecied o complete the con-
tinuity of the circuit in which the said leads are
included, by the switch mechanism now about to
be described.
The switch mechanism comprises & pair of sta-
" tionary contacts 18 and 19, & pair of movable
contacts 20 and 21 electrically connected by a

85
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bridge piece 22, and a pair of contactors 23 and -

" 24 adapted to electrically connect the stationary
and movable contacts when ihe contacts and con-
tactors are in certain reiative positions. The sta-
tionary contact 18 is directly connected with the
terminal screw 16 and the stationary contact 19
is connected with the terminal screw 13 through
a conductor strip 25 at the under side of the base,
& substantially U shaped thermal element 26,
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and a conduetor strip 27, which, like the stzip 285,
is disposed beneath the bess.

As best iliustrated in Figurs 3, both stationary
contacts 18 and 19 are formed of strips of spring
metal bent to substantially & shape and securely
mounted on the bass to extend upwardly there-

from with their contect portions in substantially

perpendicular relation to the base. The movable
contacts 20 and 21, are as staved, electricaily con-
necied by o bridge picce 22 and together there-
with are carried by an actuator indicated gener-
ally by the numeral 28, )

The sciuaior 28 is formed of insulating .mate-
ris] being preferably molded of g phenol conden-
sation product or ke like, and comprises & trans-
verse arm 20 ic the outer ends of which the mov-
able contacts 28 and 21 are secured by rivets 3€
which also pass throuzh the ends of the bridge
piece 22, and & medislly disposed head 31 from
which 2 cylindricel stern 32 projecis to provide &
push button. The o ‘stern 32 which
forms the push bull ply gdisposad in &
motnting stran 9
vieldably meintained
Hustrated in Figurs 1

mountted in g hore 35 formed in the head of the
actuator and conkl )
ie 36 on the oube
fized with respach to the bass & and mounted
therefrom in o mannseyr 1o be later described.

The movabie contacs 20 and 21, like the fized
contacts, are formed of spring metal and as best
illustrated in Figure 3 are substantially U
shaped with their eontact suriasss disposed paral-
1el with the contaet surfaces of the fized contacts,
but in 2 piane spaced therefrom, the distance be-

tween the coniact surfaces of the fixed and mov- .

able contacts being slightly less than the length
of the movable contactors 23 and 24 so that when
the movable coniacts and the contactors are in
certain positions relative to the fixed contacts
the ends of the contactors will be engaged with
the contact surfaces of the fixed and movable
contacts under spring fension. :

The conisciors 23 and 24, which may be con-
sidered intermediate contacts, are carried by &
movable head 38 slidably mounted on the stem 37.
The stern 27 and the opening in the head in which
it is received are sguare ¢r of other polygonal
shape to prevent rotation of the head 38 about
the stem 37. The head 38 is molded from &
phenol condensation product or other suitable
insulating material and consists of a central sub-
stantially square portion 39 from the sides of
which arms 40 and 4! project to mount the con-
tactors 93 and 24 respectively. The member 38
is yieldably urged upwardly from the base 8 ‘and
toward the main actuator by an expansive spring
42 surrouding the stem 37 and confined between
the central substantially square portion 39 on the
movable member 38 ‘and a mounting plate 43 to

which the stem 37 is fixed to be mounted thereby -

from the base, the plate 43 being disposed in &
suitable recess in the base 6 and being secured
therein by a-screw 44. -
With the switch open the movable head 38, is
held against the undersurface of .the actuator
head 31 so that the contactors 23 and 24 are
not connected with either the stationary or mov-
able contacts. Upon depression of the actuator
by its push button portion as illustrated in Fig-
ure 3, the movable contacts 20 and 21 and the
contactors 23 and 2¢ are simultaneously moved

end of 2 stem 37

toward the base, but inesmuch as the movable
contacts move in advance of the contaciors dur-
ing their movement toward the base, engagement
of the contactors with the stationary contacts
does not complete the circuit. To effect complete 8%
clostire it is necessary that the movable head 38
earvying the contactors be retained in its de~
pressed. position iilustrated in Figure I and the
actuator released to permit its spring 8¢ to re-

trach the same to its outermost position at which &5
the movable contacts 20 and 21 engage the-adje-
cent ends of the contactors. It is nofed that the
actustor is positively guided inp its movermens by
the stem 37 by reason of lts reception in ths p”
: g

actuator bore 35,

To hold the movabie memper 3¢ in ils operp-
tive depressed eircuit making position, a Incclh
member 45 is provided. The lateh member 45
is pivotally mounted as ab 46 between o psair of
upstanding lugs or ears 47 oit %
is guided for movemens by & pair
projected from the plate 45, A1
extended from the lateh roemder Yo
proper and engages g dnger 5¢ ca
maovabie head 38, .

The finger 50 is formed by stid
portion of & substantially U shaped st
bracing the central portion 39 of
the srms of the U shaped member §
tured to permit the stem 37 o pess
ZEngegement of the latch pr
50 upon inward movemend
facilitated by the inclined lead
outwardly extended avm 49, ai
spring 52 is disposad in & suib
base beneath the outermoss
member 45 to yieldably ;]
tive position.

Under usual conditions, (ieb is, as iong as 1o
overload exists in the cireuit with which the
switch is connected, the latch member 45 is free
to function in the described menner, hub upon
the occurrence of an overioad condition, the U
shaped thermal eleraent 26 which is formed of a
bi-metallic strip, fiexes as illustrated in Mgure §
and moves the laich member ¢5 about is pivotal
mounting to disengage the latch proper from the
finger 50 carried by the movabie head 38, if the
switch is closed, freeing the spring 42 and per-
mitting the same to open the cireuit by projecting
the movable head 38 and the contactors carried
thereby to its inoperative positiorn.

Upon opening of the circuil the thermel! ele-
ment 36 cools and assumes its normsl position
permitting the latch member 45 to return to its 130
operative position. If the overload condifion is
but momentary or has been relieved by the time
the switch is again closed, the thermal element
will retain its normal position permitting the
switeh to remain closed, but if the overload con- 135
dition still exists the thermal element will aggain
deflect and disengage the latch member permit-
ting the switch to open. .

To prevent grounding of the circuit by engage-
ment of the thermal element with the latch mem-
ber, an insulating medium 53 is fixed to the outer
closed end of the bi-metallic member.

The bi-metallic member, as clearly {llustrated
in Figures 1 and 5, is mounted on the outer end 145
of a projection 54 on the base, by bolts 55 which
pass through openings therein and electrically
connect the conductor strips 25 and 27 with the
ends of the bi-metallic member.
 The switch also may be opened manually by 150
depressing a stem 56 projected through an open-
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’ 1ng 57 in the mounting strap 9 and pivotally con-

nected as at 58 with the outer end of the latch
member 45, and a cover 59 is provided to close
the open side of the casing 11 and is mounted by
screws 60 threaded in the mounting strap 9.

It is noted that the construction of the base,
and the movable head 38 carrying the contactors

- is such that the contacts are effectively sepa-

10

15

20

rated by insulating barriers which cooperate to
form arc shields. These barriers consist of an
upstanding wall 61 on the upper end of the base,
the fransverse arms 40 and 41 of the head 38 to
which the contactors 23 and 24 are respectively
secured, and downwardly depending flanges 62 on
the movable head 38.

It is also noted that the flanges 62 on the mov-
able head 38 project from its portion 39 toward
the base and engage the same to limit the move-
ment of the movable head 38 and the actuator
in closing the switch, and to permit the full move-
ment of the actuator, the base has openings 83
for the reception of the movable contacts. The
transverse arm 41, of the movable head has &
raised projection 64 which, when the movabie
member 38 is in its circuit breaking position, is

. directly beneath an opening 65 in the cover 59

30

35

40
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(see Figure 4) to visually indicate that the switch
has been opened either manually or by the bi-

.metallic member.
With the switch in circuit making position as

illustrated in Figure 1, the circuit extends from
the terminal screw 13 through the U shaped
bi-metallic member 26 and the stationary contact
18, through the contactor or intermediate con-
tact 24 to the movable contact 20, and through
the contactor 23 to the other fixed contact 18
with which the terminal screw i6 is dxrectly con-
nected.

Upon release of the latch member either by
manual depression of the stem 58 or actuation of
the bi-metallic member 26 brought about by an
excessive current flow therethrough, the movable
member 38 carrying the contacts 23 and 24 is
quickly moved by its urging spring 42 to its posi-
tlon disengaged from both the stationary and
movable confacts, and as the outer ends.of the
contacting surface of both the fixed and movable
contacis are substantially in the same plane, the
ends of the contactors 23 and 24 leave the same
simulianeously. In this manner, the cireuit is
broken simultaneously at four points so thai a
tendency toward arcing is reduced to 8 minimum,
and by reason of the effective insulating barriers
the possibility of arc-over is considerably reduced,

- and creepage from one terminal to the other is

practically impossible.

What I claim as my invention is:

1. In an eleciric switch of the character de-
seribed adapted to open and close a circuit com-
prising a stationary contact, a plurality of mov-
able contacts adapted when in predetermined rel-
ative positions with respect to each other and the
stationary contact, to electrically connect all of the
contacts and close the circuit, means for moving
said movable contacts to said relative positions,
and means for releasing one of the movable con-

- taets, for movement out of engagement with both

L
ot

of its adjacent contacts.

2. A switch device for opening and closing an
electric switch comprising spaced contacts one
of which is. movable, an intermediate contact,
means movably mounting said intermediate con-
tact, said intermediate contact being movabie by
the first mentioned movable contact to a posi-
tion at which, upon a second movement of the

3

first mentioned movable contact, it engages said
spaced contacts to close the circuit, means for
releasably holding the intermediate contact in said
position, means for releasing the intermediate
contact for movement out of engagement with

80

said spaced contacts, and means for moving said -

intermediate contact upon its release.

3. A switch device for opening and closing an
electric circuit, comprising a stationary contact,
& movable contact movable in a plane spaced from
and substantially parallel to the stationary. con-
tact, means normally maintaining the movable
contact in a position substantially opposite the
stationary ccentact, an intermediate movable con-
tact adapted to electrically bridge the stationary

and first menticned movable contacts when in a -

predetermined position, said intermediate contact
being movable to said predetermined position
upon: movement of the first mentioned movable

contact out of its normal position, said first.

mentioned movable contact moving in advance of
the intermediate contact during the movement of
the intermediate contact to its predetermined po-

95

sition whezeby the circuit is completed only after

the first mentioned movable contact is returned
to its normal position, means for releasably hold-
Ing the intermediate contact in said predeter-
mined position, means for releasing the inter-
mediate contact for movement out of its prede-
termined position, and means for moving the
intermediate contact out of its predetermined
position upon its release.

4. In a switch device adapted to open and close
an electric circuit, a plurality of contacts, said
contacts being: electrically .engaged to close the
circuit when certain of the contacts are moved to

.predetermined positions, means whereby move-

raent of one of seid certain contacts in two direc-

. tions is necessary to place the com}xcts in said pre-

determined positions, and means ‘operable manu-
afly snd upon an overload in the circuit to release
one of said moved contacts for substantially
simulfaneous movement out of engagement with
the other contacts to open the circui.

5. In & swiich device adapted to open and
close an eiectric circuil, n plurality of contacts,
said contacts being electrically engaged to close

the circuit when certain of the contacts are moved-

to predetermined positions, means whereby move-
ment of one of sald certain contects in two direc-
tlons is necessary to plece the contacts in said pre-
determined positions, releasable means for hold-
ing one of said moved contacts in it respective
circuit closing position, means operable manually
and upon an overload in the circuit to release said
releasably held contact for movemen$ out of cir-
cult closing position, and means operable upon
such release for simultancously disengaging said
contact from the other contacts with a snap
action.

8. & switch device for closing and opening an
electric circult, comprising a stationary contact,
a movable contaci, and an intermediate movable
contact adapied to electricdlly engage the sta-
tionary coniact and first mentioned movable con-
tact when in a predetermined position to com-
plete the circuif, means normally maintaining the
intermediate contact out of engagement with both
the stationary contact and the first mentioned
movabie contact, means for simultaneously mov-
ing the movable contacts to & position at which
the Intermediate contact engages the stationsry
contact, means for releasably holding the inter-
mediate contact in said position, and means for

100
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" goged with said spaced contadcts, close the cireuit,
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moving the Srst mentioned movabls contach i0 o
position engaging the infermediate contast.

4. A switeh device for closing and opening on
clectric civewit, comprising g siolionory €00~
tact, o moveble coniach, an intermediste moveble
contact adavicd to electrically bridge the ste-
tionary contect pad Arst mentioned movable con-
tact when in determined position fo complele
the cireuit, Tosans normally maintaining the ine-

& B

termediste contach out of engagement with both:

the steticnary contact end the Orst mentioned
movable contach, mesns/for moving the mov nie
contact to o nosition at which the intermedinte
contact engoges the stationary contact, means
releasably . holding the intermediate consacs
said position, maeans for moving the frst men-
zioned mcveble coniact 10 a position enges.
the intermedinte contact, and means ;
manually and upon an overload in the circuit for
releasing vhe intermediate contact for movement
by its urging means to its normel positicn dig-
e

6

(&

2,
i)

%

g

n
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engaged from both the stationery and the fivet
mentioned movable contacts.

3. An cleciric switch device for closing and
opening & circuit comprising a plurality of con-
tacts adapted to be electrically engaged.when in
predetermined relative positions o close the cir-
cuib, one of sgid contacts being movable to cireuit
ciosing position only by actuation of another con-
tact out of circuit making position whereby re-
turn of said last mentioned contact to its original
position is necessary to close the circuit, sneans
for releasably nolding the first designated contach
in circuit meking position, means operable manu-
ally and upon the occurrence of an overload in
the cirvcuit for releasing said first designated con-
tact, and means for moving ssid contact out of
engagement with the other contacls with a snap
action uvon such release.

9. In an electric switch for closing and cpening
an eleciric cireuit, & pair of spaced contacts, an
intermediate bridging contact, means for moving
one of the spaced contacts to move the inter-
mediate contact to operative bridging position,
said moved spaced contact moving in advance of
the intermediate bridging contact whereby re-
turn of said moved spaced contact is necessary o
engage it with the intermediate bridging contact
and complete the circuit, means for vet %
said spaced contact, and means operable upon
overload conditions in the ecircuit for effeciing
movement of the intermediate bridging contact
out of electrical engagement with both of said
spaced contacts. . .
- 10. An electric switch device for closing and
opening an electric circuit comprising spaced con-
tacts, an intermediate bridging contact adapted
when electrically engaged with said spaced con-
tacts to complete the circuit, means yieldably

‘urging the intermediate bridging contact out of

engagement with both of said spaced contacts, a
latch subject to overload conditions in the circuit
for releasably holding the intermediate bridging
contact in its operative position against the action
of its urging means, and means whereby move-
ment of one of the spaced contacts in two direc-
tions is necessary to move the intermediate bridg-
ing contact into engagement with said latch and
effect electrical engagement between all of seid
contacts. - :

11. In an electric switch for closing and open-
ing an electric circuit, spaced contacts, one of
said spaced contacts being movable an inter-
mediate bridging contact adapted to, when en-

t

{0 2 position fued

meons yieldably uy
gcomtech 0 & BO
s=id spoced cont
conditions in the ¢k
intermediate brid
position, and means :
contact for moving
toet to its latched o©
12, In an electric sv
an electric circuil,
mediate bridging co
contacts are in
trically engage DO
close the cireuls, ¥

contacts o

zegement with ho

spaced contacts, meons movamy mounting said
spaced contact, mov =0id spaced contact
moving the intermediate © ing contact toward
its operative positi inteining  said
spaced contact electr!
intermediate contact,
overload conditions
reteining the inte
its operative positi
spaced contacts, and mee
movably mounted spaced &
sition to engege the same 7
bridging contact. :
13. Tn an cleciric switch

I ;
spaced contacts, an
intermediate bridging coniach, means movably

]

inte hridging contact and
one of said spaced coniccis, means vieldably urg-
ing the intermediate bridging contact out of elec~
tricel engagement with hoth of sald spaced con-
tacts, means for moving said movably mounted

mounting the interme

oy
Gy

e
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spaced contact, means whereby the intermediate

bridging contact moves with the movable spaced

contact toward the other spaced conbact, said
movable spaced contact moving ‘in estvance of the
intermediate bridging coniact whereby relative
motion between the bridging contact and the
movable spaced contact is necessary to engage
the same, means yieidably opposing the move-
ment of the movable spaced contact and tending
to produce the moticn necessery to. engage the
intermediate bridging contact and the movable
spaced contact, latch means for holding the inter-
mediate bridging contact engaged with the sec-
ond mentioned spaced contact and stationary
with respect to the movable spaced contact where~
by the urging means cof said movable spaced con-
tact is enabled to engage the same with the bridg-
ing contact, and means responsive to overload
conditions in the circuit and operative to move
the lafch means to inoperative position whereby
completion of the circuit is impossible during
overload conditions. .

14. In an electric switch device for closing and
opening an electric circuit, spaced stationary con-
tacts, electrically connected spaced movable con-

‘tacts, an actuator movable longitudinally along &

fixed axis, said actuator carrying the spaced mov-
able contacts and having a manually operable
push button, means yieldably maintaining the ac-
tuator and the spaced movable contacts carried
thereby in a predetermined position with respect
to the fixed contacts, intermediate bridging con-
tacts movable independently of the other con-
tacts and adapted to electrically connect the ad-
jacent fixed and movable centacts to complete the
circuit, means yieldably urging the intermediate
pridging contacts to o position disengaged from

253
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- subject to overload conditions in the eircuit for

10

15

20

‘holding said intermediate bridging contacts in

operative positions against the action of the
urging means. =

15, In an electric switch for cloging and open-
ing an electric circuit, spaced stationary contacts,
electrically connected spaced movable contacts
spaced from the stationary contacts, an actuator
carrying said spaced movable contacts and hav-
ing a manually operable push button, means yield-
ably maintaining the actuator‘and the stationary

" contacts in 8 predetermined position with respect
- to the stationary contacts, intermediate movable

bridging contacts adapted to electrically connect
the stationary and movable contacts to close the
circuit, means movably mounting said interme-
diate contacts for movement with the actuator
and the movable contacts upon act on of the
the push button, said intermediate contacts being

25
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.the stationary and movable contacts and means

disengaged from the movable contacts during
such movement, means yieldably urging the inter-
mediate contacts to a position disengaged from
both the stationary and movable contacts, latch
means subject to overload conditions in the cir-

80

cuit for releasably holding the intermediate con- -
tacts against their urging means in a position en-

gaged with the stationary contacts and to which
the intermediate contacts are movable upon actu-
ation of movable contacts through the actuator,
the movable contactor moving relative to the in-
termediate contacts to engage the same and com-
plete the circuit upon retraction of the actiator,
and means operable manually and upon the oc-
currence of an overload in the circuit for releas-
ing the intermediate contacts for simultaneous

-85

disengagement by their urging means from the

stationary and movable contacts whereby the
circuit is opened at a plurality of points. '
" WILLIAM O. LEHMAN.
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