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This mventlon relates to- improvements in-pro-
tective switches, and while notlimited thereto is
particularly applicable to-overload switches of the
thermally responsive typeemployed: for control-
ling a- translating eircuit- through ‘the medium
of an electromagnetic contactor:

An-objeet of*the“invention is to prov1de A pro-
teetive switeli of* o' type comprising -units which:
may be assembled into-various composite forms
to-meet different needs, especially as regards re-
sponsiveness to a- different: number of phases of

(CL 200-—116)
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an- alternating: current circuit when such i the

controlled circuit:

Anether-object is-to embody in separate Units

a switch mechanism-and -a thermailly responsive

15

control means-for such switeh unit; and to pro-

vide: for use ofthe: switeh - unit 'in conjunction-
with one or &' multiplicity of ‘the thermally re~
sponsive control units-accerding to the number-
of ‘lines of the: controlled cireuit; to which the
switeh is to be made-sensitive.

20°

Another. object is: to: provide a switch unit of -
the type -aforementioned; -containing a* sw1teh of

the free trippingtype:
Another - object: is: to' provide in: cemunctwn

25

with .such.a switeh - unit-and thermally respon- ‘

sive: trip units: therefor, a - momentary eohtact
switeh: unit;. to afford a composite device hHaving:
separate start and stop switches:operable‘at will,

the:manual eperating:member for the stop switch
constituting also a: reset:-element’ for the:thers

W

mally responsive  trip: units: or any one- of’ the ;

same.

Another objeet is:to .so;:form all aforementioned

unitsasto afford.a - very compact:-composite device

43

of - :small dimensions: for: the: servwe requlred‘

thereofi.;

Another:-object is. torso conmstruect the' switch
unit: which -is subject to: the: control of the thei-
maly responsive: unit- or: units’ as to indieate:
whether: such switch is set’ m closed: posmon or
is in tripped:position: :

44

Another: object is to-utilize~in: the thermally

respoesive: uniis - solder type: thermal ' elements

with: hieat: eoils -therefor-and:ito-provide for any .

one:of ‘a: number -of predetermined: relative ad-
justments: of -each solderelement and its' héater:
coiliiny.a:very: simple’ and convenient manner. -
Various-other objeets:and:advantages: of the:
invention willl hereinafterappear:
The-accompanying drawing-illustrates one em-
bodiment of - the: invention:: which' will now be

&
La

5y

deseribed, it being-understoed that the units illus-

tratied are;susceptible.of modification: withiout de-
parting:fromiithe: scope of {the appended claims:

2

‘and that the composite device selected for illus- :

tration ‘is only one of numerous devices which:
may be produced using units of the forms shown:
In the-accompanying drawing, )
Figure 1 is a front’elevational view of a com-
posite device: which has separate start and stop’,
switches 'and-in which the stop switch has a
tripping unit for each line of a 3 phase alternat—
ing current circuit; :
Fig. 2-is a-side elevatlonal view of Fig. 1
Fig. 3 is a bottom plan view of the devxce of’

‘Figs:1and 2;

‘Fig. 44s- -an end elevatlon of the dev1ce of” Flgs B
1t03;

Fig. 5 is-an enlarged side elevauon partly in .
section of one- of the: thermally responswe trip-
units; '

Fig. 6:is an enlarged elevational view partly'_
in-section of the: stop sthch unit of Fig. 1; :

Figs. T and 8 are more or less schematic views.
depicting the' different’ relative 'movements to
which the contacts of the switch shown in Pig. 6
are subject;

Flig. 9:-shows:in’ disassembled relation parts of
the contact actuatmg mechamsm of the-switch
of Fig: 6; o

Figs: 10 and 11 show the parts of Fig. 9 assem~ -
bled and'oeccupying different relative positions;

Figs. 12 and 13 are enlarged detail views show- -
ing' in different relations-parts causing the ele-
ments of Figs. 10-and 11 to assume the different -
relations shown therein; ;

Fig, 14:is an’ enlarged detall v1ew of a termmal"
plate employed; and. ' :

Fig. 15 is-a dlagrammatlc showmg of one-use’”
of'the device shown in Figs: 1 to 13 ;

Refeérring to Figs: 1 and 2, the cormposite device
comprises o unit | containing the start switch;
a unit-2 comprising the stop switch and three
like umits 3 confaining thermally responsive trip-
means - for-the stop switch of unit 2. Externally
the switch- units are’ identical, each being ar-
ranged between the-certer unit 2 and one of the
extreme units-2 to produce a compact and sym-
metrieal coniposite-device, the several units being |
firmly ‘secured together by through rivets 4 and
§. 'The through rivets 4 and § also secure the
undts within: end’ plates §and ¥ Whmh as shown
in-PFig. - 2-aré of right: angle form the portions 8§
of*each: being extended to prov1de oppositely dis~
pesed supporting lugs-or ears §'and 19,

Hach' of the unifts comprises a recessed in-
sulating housing open- at’ the bottom and pro~
vided* adjgicent” to the- bottom with"side open-
ings‘for & purpese hereinafter set’ forth. The
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abutting faces of all units are flat and for econ-
omy of space the switch units have relatively
thin sections for insertion between the thermally
responsive units 3 and enlarged portions to re-
ceive push buttons [{ and {2, respectively, and
also to accommodate parts hereinafter set forth.
The housings of the thermally responsive units 3,

as will be apparent from Figs. 2, 4 and 5, have -

terminal supporting faces 13 and 14 at different
levels, whereas each switch unit has terminal

supporting faces 15 and 16 at a third level, there-::

by adequately spacing the terminals and render-
ing all readily accessible. The aforementioned
side openings in the switch units. and thermally

responsive units are substantially as shown in*

the lower portions of Figs. b and 6, extending up-
wardly sufficiently to give clearance throughouf

[+

10

*

4
projects through a second orifice 43 in part 34
and an open notch 44 provided in the upper ex-
tremity of the contact carrying element 33, thus
interlocking the three elements 33, 34 and 490
against any appreciable relative rotation about
the pin 37 connecting said members. The mem-
ber 40 has a curved extension 45 which is curved
for close approach to the;trip-bar 20 while af-
fording for a purpose later set forth clearance
for the portion of the contact carrying element

33 extending downwardly from the pin 31. The

the length of the composite unit for a rocking
trip bar 29, Figs. 3, 5 and 6, which has end hear- =

ings 21, Figs. 3 and 4, in the end plates § and 1.
This trip bar 20 which will later be described in
detail, is common to all of the thermally re-
sponsive units, to be actuated by any or all of the
same, and it acts upon the stop switch to trip the
same, the start switch being entirely ir.dependent
of the trip bar. For closure .of the under side of
the several units there is preferably provided a
sheet of insulating material 22, Figs. 2, 5 and 86,

which is supported at its ends between the bot-.
tom edges of the end units and the right angle 2

portions 8 of the end plates 6 and 1.

The start switch of unit i is merely a normally
open switch to be closed by push button Ii so
long as said push button is held depressed, and
as it may be of any one of a number of well
known forms ifs construction is not illustrated in

detail. Such switch is schematically shown in-

the diagram of Fig. 15 as comprising a pair of

stationary contacts and a bridging contact oper- -

able by push button {{. As will be understood,
the switch is biased to open position, and as
shown on Fig, 1 the switch has terminals 24 and
25 which are integral extensions of its station-
ary contacts, which contacts may be of the form

shown in Fig. 6 for the stop switch. In the case :

of both the start switch and the stop switch-the
combined contacts and terminals are secured to
the switch unit housings by screws 26 threading
into sockets 21, Fig. 6.

Referring to Figs. 6 and 9, which show. the
switch to be controlled by. the thermally re-
sponsive elementfs, said switch comprises sta-
tionary contacts 30 and 31 and a movable bridg-

ing contact 32. The bridging contact 32 is an in-

tegral part of a member 33 connected to the

stem part 34 of push button 12, said push button

being biased by spring 35 normally to effect en-
gagement of bridging contact 32 ‘with contacts
30 and 31. As shown in Fig. 9 the stem- part of
the push button is relatively short and has an
opening 36 adjacent its lower extremity to re-
ceive a pin 37 by which the contact carrying ele-

40

a0

ment 33 is attached to said stem part. The ele- .

ment 33 extends downwardly beyond the stem
part of the push button and at its lower extremity
has a projection 38 better shown in Figs. 10 and
11, to cooperate with a stepped cam member 38
carried by the trip bar 20, of the several thermally

responsive units. Also the push button stem part .

34 has attached thereto through the medium of
the pin 37 an element 40 to coact with a laterally
extending lug 41 on the trip bar 20 (Figs. 3 and
6). The upper portion of the element 49 aligns
with the stem part of the push button and at its
upper extremity has a projecting lug 42 which

8

openings for the pin 37 provided in the elements
33 and 40 are larger than the opening provided in
the stem part of the push button, the pin 37T be-
ing provided at one end with a head 41 and hav-
ing its shank adjacent the head of a diameter to
snugly fit the opening in member 40 while hav-
ing the remainder of its shank of reduced di-

-ameter-to pass through the smaller opening 36 in
The pin is passed .

the push bution stem part.
progressively through the elements 40, 34, 33 and

a tubular element 48 to be loosely fitted into the-

opening in the contact carrying element 33. The -

tubular element 48 carries a helical spring 49 to::
be. confined between the face of contact carrying
element 33 and a collar 50 riveted onto or other-: .

wise secured. to the pin 37 for securement in

assembled relation of the elements threaded by--
the pin. It will thus be seen that while all of :

the elements 33, 34 and 40 are mounted in align--
ment the contact carrying -element 33 .is per--

mitted a rocking motion. (Fig. 11)-.against the: .

‘pressure of spring 49, with the lower extremity of

the stem part 34 of the push button as its fulcrum
and the downwardly extending part.of element

33 having clearance for such rocking motion by -
virtue of the curvature of the extremity 45 of the
overlying element. 46.. Such rocking motion is -

imparted to:the element 33 by coaction of the.
projection 38 -thereon with the cam member 39

As indicated in Figs. 12 and 13, the cam member
39 has surfaces 51 and §2-at different levels and

a connecting inclined surface 53. - 'With the pro--

Jjection 38 of member 33 in engagement with the

surface 52 the element. 33 assumes the relation

to the element 34 depicted in Fig. 10, whereas as -
the projection rides over the camming surface 53 '
onto the surface 51, element 33 is tilted as de-

picted in Fig. 11, the cam part 39 being so

mounted on the trip bar 20 that the projection 38 -
normally rests on the surface 52 and rides onto :
the surface 51 only when said trip bar functions"

under abnormal conditions. i
Fig. 6 shows the aforedescribed switch parts i

their normal relation with the cam part 39 dis-
posed to permit the part 33 to-assume the posi-

tion shown in Fig. 10. Under such conditions
the bridging contact 32 engages the under sides

of the contacts 30 and 31 and is firmly held -

thereagainst by the bias exerted on the push:

button by the spring 35. It is thus possible at
any time to disengage the bridging contact 32
from its stationary contacts by merely depressing
the push button 12 against the action of spring

35, which spring of course returns the bridging

contact into engagement with the stationary con-

tacts- upon release of the button. This move-"

ment of the bridging contact by depression of the
push button is depicted in Fig. 7, whereas Fig 8§

depicts motion of the bridging contact as & finc-

tion of automatic tripping resulting from rock-

ing of the trip bar 20 and the cam part 39. ‘Suchi =
rocking - of the trip bar effects the  aforede- !
scribed rocking motion of the contact carrying .

element 33, as depicted in Fig. 11, and this re--
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sults in.moving. the bridgmg contact 32 laferaily.
out of ‘engagement. with, its stationary contacts,
as, dﬁgiqted by dotted lines in Fig, 8, ']:hereuppn
th,e hiased push. button 12 is relieved of restuaint
by the switch contacts. 38, and, 31, and said push.
buytton if . not manually restrained moves. up-~
wardly to, the dotted line, position. shown. in, Fig.
6, drawmg upwa;tdly thh it. the bridging contach. .
32 info a- position. above the contacts. 230 and 31,
as depicted in the lower portion-of Fig, §.. This.
lateral and upward motion of the brldgmg con-
tact resuli;s in dlsengagement of the contacts w1th
a snap acmon ungder. the‘ influence of the spring
35, which: snap. actlo,, ‘1n1t1ated by the. lateral
movement. of the_ bridging contact to clear the.
sta,tlonary contagts, On. the other hand, quick
disengagement of, the contacts by lateral.move-
ment of the “bridging contact is msured even
should’ the push button be maruglly, 1estra,1ned
against upward motion for the cam part 39 tilts

the element, 3% sufficiently to afford, d1sengage-‘

ment of the contacts with an adequaize .BaR, and
as will later appear the trip bar 20 is spring ac-~
tuated and 1mparts a snap to- the Tateral motion
of--the member- 33 for qulck disengagement of
the«contacts even though the push- button 12 be
manually restramed agamst movement by spring
36

The switch- just deseribed is after tripping:
thereof 1escttable by- merely: depressing the push
butten- 12+ Such- -operation of ‘the push- button
12" movesthe- bme’lgxmr contact to the plane be-
low-the stationary contacts; as deplc’zed in- dotted

line§ Mg T Moreover in so-moving the' bndg- :

ing contaet downwardly the push button moves:
the'curved: extremity. 46-of element 40:downward=-
ly-against the Iug 41 on the rocking trip bar fo: -
rockisaid trip bar and cam member '3%in a direc-

tion te:permit.clement 3360 move from the tilted:
ion:shown: in: Fig. 11: to the: position: shewn:

posid
in-Fig. 10. whereby upon release of ‘the.push but-

" ton:the bridging: contact:- 32 'will be permitted::
again: to:engage the -under: sides: of the:contacts: -+ t
As.will'be understood; the parts are.”
so..coordinated. as to: permit the member: 3% to.
roekeback: to- normal position.only: after, depress~
sleni.of-the bridging eontact 32:into.a plane. suf=. .
ficiently: below: the contacts- 38, and-31:as to in- -
sure against re-engagement of said confacts by

an..and 34

lateral, mevement: of: the. brzdgmgr contact. It

contacts.

of very slmp1e con ruc’swn suc;h being. the charns.

actey of the housmgnllustrated The hou"mg, as-
herstofore pointed-out, is,of thin rectangula;r iorm
except for the upper portion which is enlarged_to.
receive:the push button and.to receive-and seaf
the.epntacts and:terminals, The: enlarged . push .
button receiving. por’mon of the housing has there-
within 2, numnber of spaged step. ledges 98,50, form. -

down staps, for the.push.buften-and a. seat for.the, 65

helical. .spring. 85 which is .partially.. contamed
within the push bufton 12. These . ledges form
ths sole support of the, swﬂ;ch meuha, ism. which

push" button m the desued nmmal mtermedlate .
position, and i;hus 1o other conneetion; between
the_housmg and - the switch. . mechanism: is re-.

40;

6
quized. . The. stationary,- contaci:s; ,38..and: 31.are...
insertable. into: the. housing: from the outside.
through suitable.side. op
ang; sgeured to; ishe housing: exi;er ally, a
5 .before descnbe,d,, and: a5.shown in. Fig 6 Pref- -
“erahly the: housing. is so. formed)mternally asto. .
provide grogves or-slots.56.to. recei .parts.of the .
stationary contacts and grooves.ox slots.to: guid
ong- o more parts of the, sw1tch meehamsm and.
10, prevent. turning of the mecha ism. within the
housmgi Preferably. the,. hous;ng is: as shown .

divided. longitudmally 1ni;o sectlons to receive.

1r;épther °u b;le,ma
Eaeh,. thermal 7
unitary: recessed,. insulating block of genemll .o
1ectangular form hut having.- its upper - surface:..
stepped, for, support of:terminal. ates. atrd;ffereni: :
o0 Jevels, as & redescmbei WHE, ach. hlock is.a.
flat,. sem ‘oa.tmg elemenh LU of- a .forin, best‘
shown 1n Elg. )

2 g,
hown Wii',h notches 83. and 64 m which one, .

end, of the: spring. hehx -seatbs,. and: said element

adgapen,t oRe end, has,.a vpshaped notoh 65

receive.a-narrower. V—shap pont n.of. tiw»rock,- :

30y, Ing trip.bax 20, again,st W};uc
-G,:! -Asf;shoiy!fn'

35;,

b bar zmhas wushm eachunit 3.2, pno;
lugs,s to be_en ged. by a,

45 ) v
trio,har s]:,lOW)l m; 1g“ Aglso theicoordinationy .
is such. that wu:h elemeni; 60 vestlained in. the
g:ivenodegr f. suoh clock‘wse, movexmnt rela~ E
tive.fo.element. EB and such, movement, of the trip.
bar. is adequate. :Eor the eag:lier explain d tripping )
of the switch of unit. 2. Conversely, after the
trip,, bai hags been rocked clockwise, through. the.
medium , of any: element 60, counterclockvvise .
5 rogking.of the trip. bar moves: with it such-element,.
60.against. the pressure of its spring 61.

Each unif 3 has,latching means for its respec- .
tive: element. .69, to releasably resirain it in the .
position. shown in Fig. 5, Maore. spemﬁcally, each.
unit-3 ngas a solder, type thermal device 11 eom--
‘prising a solderzrestrained ratchet wheel 12 with.
which: engages; a_detent 1 .provided on. element
€0 at, the upper end thereof The. thermal de~
vice, T4 -which, Jmay be Ny one of numerous
well, known forms is,.carried by a plate 14 with
the ratc‘qet wheel offset from said plate to be pi:o—

.)0

80

15 As IS customary, the .
lered ice has.a, stem to.be subjected; to. the.
1nﬂuence of 8, heat ceil 1%, sa1d stem, pro;ectmg;
from; the. top of unit.3 and being surrounded by
said.heat. coil, Thug. as.will be: understood, the.
thermal ressponswe unit may be made.sensitive. {0

75 the, elegtrical  condifion.: of. the-controlled : eigr
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cuit’ by 1nc1uding in such ¢ifcuit its heat coil,”

and each unit will afford 1ndependent operating
means for the trip bar common thereto and act-
ing upon the ‘switch of unit 2. Also it will be
undetstood from the foregoing description that
continued restraint of the element 60 of any
un1t will in nowise interfere with operation of
the trlp bar by any other unit and that any re-
leased ‘element 80 may be reset and latched by
reverse movement of the trip bar through the
medium of the stop and reset push button 12
and the element 45 operable thereby and en-
irageatble with the lug 41 on the trip bar.

Tn practice it is desirable to provide for adjust-
ment of each heat coil longitudinally of the stem
surrounded by it thereby to adjust the respective
thermal dev1ce for tr1p at a selectable value of
the current traversmg said coil. Also it is de~
sirable to discourage. tampermg with the adjust-
ment by' mexpenenced persons and to have a
safe Tlimit of adJustment To these ends pro-
vision is made in each unit for several prede-
termmed adJustrnents which are easy to make
and unlikely to be disturbed by inexperiericed
persons . More speclﬁcally each coil is provided

with one offset terminal shown in Fig. 4 as the

upper terminal but in’ Pig. 5 as the lower terminal,
and it will be’ obv1ous that one given adjustment

is afforded by mere reversal of the coil on its sup-

pmt “the degree of adJustment being determined

by the degree of offset of the one terminal men-

tioned. “Also each’ co1l has for both of its ter-
mmals stepped terminal plates 80 best shown in
Fig. 14, which plates are fixed to the supporting
block’ and are prov1ded with binding screws 81

and 82 on different steps of the plates, the bind- -
ing screws affording a medium for attachment

of the plates to the block. Thus further adjust-
ment of the heat, coil ‘may he effected by securing
its terminals agamst different steps of the plate
80 and obviously with a coil provided with an off-

10

15

25

30

35"

40

set terminal and w1th two-step terminal plates -

enable the coil to’ be assembled in four different

predetermined , relations with the stem of the

thermal device sensitive to the heat of said coil.

Such adJustments will ordlnarily be suﬂlcient

45

As shown in Fig. 15, the composite device se- -

lected for illustration may be employed to con-
trol an electroresponsive main switch for a 3-
phase alternatmg current translatmg circuit.
The mam smtch des1gnated as 83 is shown as

nlv lmes through a resistance r and the contacts
The con-
tacts ‘of the sW1tch of unit f are des1gnated as.

39, 3l and 32 of the switech of unif 2.

84, 85 and 8% and these contacts control a short
eiveuit for“the resistor 7. Thus assuming the
contacts 30, 20 and 32 to'be set in an engaged
relatlon momentary engagement of contacts 84,
85 and 86 establishes an energizing circuit for

the main switch, whereas disengagement of the.

60

80

latter contacts re-inserts in the resistor r which

is of a value such that the current flow per-
mitted ther eby will mamtam the switch 83 en-

ergized but w111 be msuﬂlment to effect closure,
of said sw1tch when in open position. The heat
coils of the unwts 3 are respectively included in -

the three branches of the translating circuit, and
as herembefore 1ndlcated abnormal increase in
current in any one of said coils'as a result of
abnormal cond1t1ons in the corresponding branch
of the translatmg circuit provides for tripping

the’ contact 82 to interrupt the maintaining cir- .

70

cuit of the switch 83, thereby effecting interrup- .

tion of ‘the translating circuit. “Thereafter the

contacts 30, 31 and 32 may be reengaged by de- .
pression of the push button 12, as earlier de-
scribed, but without again energizing the switch
83 until the push button 11 is depressed to again ;

‘momentarily short-circuit resistor r.

As will be understood, the number of units 3],;
employed may be varied according to thé pro- .
tection desired, and the start switch may if de- .
sired be omitted from the composite device. Also .
it will be understood that whereas in the com-. .
posite device shown each pair of units 3 has a .
switch unit interposed between the same, such
units mlght be grouped together with a switch.
unit at either end of the group. While the com- .
posite dev1ce shown is not. wired it .will be.ap- ..
parent that .its terminal arrangement enables
any desired wiring thereof easily. and .quickly. -

What I claim as. new and desire to secure: by.. .

_Letters Patent is:
20

1. A _composite. devlce comprlsmg 1ndividua.lly .

enclosed units secured together in an 1ntimate -

relation with unitary appearance, two of said .
units being exteriorly alike and each comprising -
& switch. with exposed manual operating.means, .,
and three .cther. of said units - being alike. and-
each. comprising s tripping mstrumentahty for a
certain one of said switches, said units being -
arranged . with . each  switch- unit: between .two
of said three like units and said three like units .
and the switch controlled thereby having-inter-
connections which are concealed by the composife
enclosure of the composite device and which af--:

ford said tripping instrumentalities joint and in- '

dividual control of the last  mentioned switch.

2. A composite device comprising individually
enclosed units secured together in an intimate -
relation with unitary appearance, certain of said -
units: comprising only circuit making and break-
ing means and other of said units comprising:
only - electrically -controlled trip means for cer-
tain of .said units, all of said units having wir-"
ing terminals exposed on-one side of the com-
posite device, and the composite enclosure pro-
viding seats-for said terminals at three differ-:
ent levels, one for the terminals of -said circuit
making ‘and breaking means, ‘and ‘two for the
opposite terminals of said elentncally controlled‘
trip means.-

3. A composite device comprising an individu-
ally enclosed switch unit'and an individually en-
closed' tripping unit for’ said switch unit, said
units beirig secured together in‘an intimate re-
lation with unitary appearance and having in-
terconnections’ concealed by their enclosures col-
lectively, said- tr1pping unity being of ‘the ther-
mally responsive type and having a heat coll
and stepped terminal plates therefor to afford
i)rﬁdetermined bodily adjustment of said coil ax-
ally

4. ‘A thermally responsive tr1p unit having a
sensitive element and a heat coil for said ele-
ment, said unit carrying stepped terminal plates

for electrical connection and support of said coll, .
“said coil being shiftable from one step to an-

other on said plates for adjustment relative to
said sensitive ‘element.

5. A thermally responsive trip umt having a',k

_ sensitive element and a heat coil for said ele-

ment, said unit carrying stepped terminal plates
for electrical connection and support of said coil,
said coil being .shiftable from one step to sn-
other on'said plates for adjustment relative to .

;.\sa1d sensitive element and said coil haying one ..
75

of its extremities offset to afford by reversal of
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vid, -terminal plates Tur-
to sa1d sens1tive element

“units compmsmg jr1pp1ng mstrumentahmes for
‘said - switeh unit, “said - anits” ‘being: secured to-
gether in an intimate relationh with a unitary
appearance and with ‘the. witéh unit interposed
between two of the: trip tinits and. 4 tocking tiip

bar 1nterconnec ing ‘said “switeh unit and .said T

brip ‘units and concealed ‘,by the comiposite en-
-closure.of the composite ‘device, said. rocking trip
“bar. being separately supported by’ sa1d composite

ua.lly enclosed sw1tchf unit indlv1dua11y enclosed

bar mterconnectmg sald sw1tch.un1t and sa1d tx 1p

T.°A coniposite ‘device comiprising an individ- 1

e~ 30 ‘1

umts and concea‘led by the compos;lte enclosule )

:‘ztripping 1nstrumenta11t1es bemg connected “for o

switeh ™ tripping operatlon of said bar by said
‘jnstrumentalities. collectively or individually and
.f‘fox resetting of said 1nstrumentalit1es by reverse
Topelatlon ‘of Said.bar, . .

. 8. The combination. w1th a xsw1tch unit havmg
‘a “rocking trip bar of 3 tiipping. tnit comprising
j;an'ele'ment formed to be. shpped into interfitting
relation with said bar to_constitiite an operating
Jever theéréfor, and said tripping unit’ further com-
Jrising electrically controlled latching means for
'Said eletnent, ahd a spring exertmg pressure. on
said element to hold it in cooperative relation
'with said trip bar and to.cause said .élement

when free of said latching means to effect trip-

ping movement of said bar, said element and
said t¥ip bar 1nterﬁttmg with play therebetween
‘permitting reset of said element in its latcned
positicn By reverse movement of said trip bar and
allowing tripping movenient.of said bar by other
means while said element remains latched.

9. The combination with a switch unit having
a rocking tr1p bar, of a: trippmg unit-comprising
an element formed to be slipped into interfitting
relation with said bar to constitute an.operating

lever therefor, and said tripping unit further 3

comprising electrmally controlled latching means
for said.element, and.a. spring e&ertmg pressure
on said element to hold it in cooperatlve relation
with said trip bar and .to cause -said .element

When free of said latching means to effect trip-

‘ping movement of said bar, said element and said
trip bar having 1nterengag1ng parts ineluding . a
V- shaped projection on- one engaging.in .a wider

v-shaped notch in the other and affording a
positive operative connection but allowing trip-
ping movement of said bar by other means while
said element remains latched.

10, An. enclosed switch unit comprising - sta-
tmnary contacts, a bridging contact and: SuUpport-
ing and operating means for said:bridging con-
tact including a push button .and biasing meamns,
said biasing means y1e1d1ng1v holding said bridg-
ing contact in engagement with said stationary
contacts siibject to disengagement by said push
button through movement of .said: ‘bridging con-
tact perpendicularly of the ‘blane of said sta-
t1onary contacts, said supportmg and cperating
means further iricluding means affording &liding
disengagement of said bridging contact from said
stationary contacts followed by o right angle
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‘fuence of . said
,contacts dise
.operatlon of .said. ush - button.

movement of said bridging .contact under. the -
‘blasmg aeans. to-maintain said
ged -pending a.-given subsequent

"11.”An enclosed -§Witch. unit -comprising -sta-
t1onary contacts a»”bnd'gmg contact -and sup-
portmg and opela.ting means for .said ‘Jbridgiug
ddlng ‘& push: - button .and -biasing
i bxasmg means yleldlngly holding
‘ sing conta;ct in -engagement with -said
otatmnary contacts subject to disengagement by

(Sald . push button. -through movement -of -said

bmigm'7 scontact perpendicularly-of the. plane. of
.said stationdry. contacts, .said supporting -and
opera’mng means-further 1ncludLng means . afford-
mg st xne dlsen,gagement of sald brldgmg -con~

giva,n subsequent operatmn oi said push rbut’
ton, said. push: button OceuPying -an 1ntermed1ate

wposn;xon When.. sald contacts engage.and. assum-

ing an.extreme position.when. said bridging -con-
tact .is - moved By -said . biasing : means following
sli mg dlsengagement ‘of -said. bridging contact

Tirom the statlonary contaets.

1%, An enolosed sw1tch unit .comprising - sta-
tlonaly.contacts, ldﬁmg contact, a: push but-

ton renpzocably mounted dne-said- unit-and; i pro-
Jectmg ~theref]smn, means bxasmg said-push- but-
Jon. outwardly, and., ineans-connected-to-and:sup-
ported by -Said push xbutton to.suppert said bridg-
mg ‘cantact normally m engagement w1th said

'—means At ordmg also shdmg dlsengagevnent ot

safld bmdgmg contact £rom sald statlonary Con-

; _lly controlled rtrlp umt a,nd« 1nter-
ns-taerebetween sald swltch unit com-
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e onc dlreetlon and means connecued to sa;xd
_push. - :button 2o} support said -bridging ‘cortaet
norma,;ly -in -engagement with said .stationary
cbs-subject bo-disengagement - by -depression
push : button,: the ‘last -specified i means
aﬁord1ng Jalse .sliding »disengagement of sgid
~bridging -contact sfrom -said stationary icontacts
for. follewing imovement of said bridging corntact
perpendicularly of the plang of said stationary
contaets agqa-funetion.of+the:bias of said .push
button,, and.said 4eip unit comprising  means
-aeting through :said .dnterconnections with - isaid
Switeh: unit doveffect the -aforementioned:sliding
dlsengagement ofusaid brldgmg contact fromuisaid
Stationarycontacts:

.14.-A composite: device compmsmg @ switeh
unit, -an-electrically: controlled: trip-unit -amd:in-
;teroonnections “{herebetween, «said -switeh -wnit

i mg sta 'cmry oontacts, A brldgxnc COT-

tact mormally in engagement w1th seud statlon-
ary, contacts.subject to: dlsengagement by :de-
pression of said-push button, the last-specified
ffordmg also slidmg dlsengagement of

contast pérpen icularly of the plane of sald sta-
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tionary contacts as a ftn'iction of the bias of said
push button, and said trip’ umt ‘comprising means
acting  through said 1nterconnect10ns ‘with' said
-switch unit to-effect the aforementioned sliding
disengagement of said bridging contact from said

“stationary -contacts; said bridvmg ‘contact then -

“requiring for- reahgnment with -said” stationary
' eontacts depression of ‘said’ push-button to ‘space
<said bridging contacts from: said stationary con-
~tacts as where the push button-is depressed to
~disengage said- bridging contact from stationary
contacts

~15.-A - composite dev1ce comprising - a - switch
“unit, an electrically -controiled trip unit and in-

‘ terconnections therebetween, said switch unit
comprising stationary contacts, ‘a bridging con-
“tact, a push button havmgv means biasing the
-same in one direction,*and means connected to
said push button to support said bridging con-
-tact normally in-engagement with‘said stationary
~contacts-subject to disengagement by depression
of said push button; the'last specified means af-
fording-also sliding disehgagement of said bridg-
ing- contact from said ‘stationary contacts for
following movement of said bridging contact per-
pendicularly of the plane of said stationary con-
tacts as a function-of the'bias of said push but-
ton, and said trip unit comprising means acting
through said interconnections with said switch
unit to effect the aforementioned sliding disen-
gagement of said bridging eontaet from said sta-
tionary contacts; said trip*unit requiring for re~
setting thereof depression-of ‘said push button
as in the-case of use of said push button to dis-
engage said bridging contact from said-station-
ary: contacts and-said trip unit-retaining -said
bridging contact out of ‘alignment with said sta-
tionary contacts pending movement of said push
button to a position necessitating its release for
reengagement of the realigned-contacts.

16. A composite device --comprising - separate
units, one having & switch mechanism inclusive of
tripping means affording’ it only-manual tripping
and another:of one-of -said units having auto-
matic tripping mechanism for said switch mecha-
.nism, said tripping means requiring manual re-
setting after tripping operation theréof and in-

<t
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terconnections -between: :said - switch ‘mechanism .

and said tripping mechanism rendering the:for-
mer responsive directly to the latter-and render-
ing the former effective to reset the-latter; said
units having protecting parts enabling. assembly
-0f said units in an intimate.side by side relation
in which said.protecting parts afford protecting
enclosure of said: mechanisms and said inter-
connections

-17. A composite dev1ce comprising separate
umts one having a switch mechanism and others
each having an automatic tripping mechanism
for said switch mechanism, and means intercon-
necting said mechanisms when said- units are
arranged in a side by side relation, ‘which means
render said switch- mechanism' directly respon-
sive to the tripping mechanism of any-of a plu~
rality of said other units, said switch unit per se
aflording said switch mechanism ‘only manual
tripping, each of said-units having protecting
parts, and -such parts affording protecting en-
closure:of said mechanisms and said intercon-
necting means.-

18." A composite - device comprising ‘separate -

units, one having a switch biased in one direction
and provided with a rectiilnearly ‘movable push
button to trip it against its bids; and other of said
units each havmg automatic tripping means Ior
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said switch, and means interconnecting said units
when placed’ na side by side rela.tion to subJect
said switch 'to tripping directly by sald tripping
units individually, all said units edch having en-
closing parts providing. protecting enclosure of
said switch, said’ tripping means and said inter-
connecting means. = -

19. In combination, a switch a therma]ly re-
sponsive device, interconnections between said
switch and said device for tripping of the former
by the latter, said device ‘having a sensitive ele-
ment, a heat coil for said element and stepped
terminal "plates for electrical ‘connection’ and
support of said coil and constituting’ a medium
of adjustment of said coil relative to said sensi-
tive element thereby to vary the conditions under
which said tripping device trips said switch.
© 20;'In a switch, in . combination, stationary

‘contects, a bridging contact, and supporting and

operating means for ‘'said bridging contact com-

prising an element normaliy biased to yieldingly .

hold said bridging contact in alinement “with
said stationary contacts, a push button, and bias-
ing means holding sald bridging contact in en-
gagement with sald stationary contacts subject
to disengagement by said push button -through
movement of said bridging contact perpendicu-
larly of the plane of said stationary contacts, said
element ‘being movable against its bias to move
said bridging contact out of alinement with said
stationary contacts thereby to “disengage said
bridging contact from said stationary contacts
and to free said bridging contact for movement
past ‘said stationary contacts ‘by said biasing
means, saxd contacts then remaining disengaged
pending a“ given- subsequent operation of said

push button,

‘2L In a switeh, in combmation, stationary
contacts,  a bridging contact, a supporting
member for said bridging" contact a reciprocable
member for moving said supporting member in

‘reverse directions, means biasing said supporting
‘member to yieldmgly hold' said brideging contact

in -alinement with said’ stationary contacts, a

- push button secured to said reciprocable member

and means bzasmg sald push button for move-

ment in one direction ‘to aﬁord engagement of

said bndgmg contact with ‘said stationary con-
tacts when' in alinement subject to" disengage-
ment by depression of said push button, said sup-
porting member being movable agamst its bias
to move said bridging contact out of ‘alinermeént
with said stationary contacts’ thereby to' disén-
gage said bridging contact from said stationary
contacts and to free 'said bridgmg contact for
movement past said stationary contacts as &
function of the bias of said’ push button, said
contacts- then- remaining disengaged pendmg a
given subsequnnt operation of said- push button.

22.°In' a protective switch device; in combina-
tion, a switch, an electrically controlled trip 'and
interconnections therebetween ‘said switch com-
prising stationary contacts, a- bridgmg contact and
supporting and operating méans for said bridging
contact including an elemeént nmhalu biased to
yieldingly hold said bridging contact in glinement
with said staticnary contacts; a push'button and
biasing means- normally holdlng said ‘bridging
contact in engagement with said stationary con-
tacts subject to disengagement by said push but-
ton through movement of said- b1'1dg1ng contact
perpendicularly of the plane of ‘said stationary
contacts, said element being movable against its
bias to move said bridgmg contact out of aline-
ment with said’ stationary contacts and to free
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sald bridging contact for movement past sald
stationary contacts as a function of said biasing
means and sald trip comprising means acting
through said interconnections with said switch
to effect the aforementioned movement of said
element against its bias.

23. In g protective switch device, in combina-
tion, a switch, and electrically controlled trip and
interconnections therebetween, said switch com-
‘prising stationary contacts, a bridging contact,
& supporting member for said bridging contact,
& reciprocable member for moving said support-
ing member in reverse directions, means biasing
sald supporting member to yleldingly hold said
bridging contact in alinement with said station-
ary contacts, a push-button secured to said re-
ciprocable member and biased for movement in
one direction to afford engagement of said bridg-
ing contact with said stationary contacts when in
alinement subject to disengagement by depres-
sion of said push button, said supporting member
being movable against its individual bias to move
. said bridging contact out of alinement with said

stationary contacts thereby to disengage said

bridging contact from said stationary contacts
and to free said bridging contact for movement
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past said stationary contacts as a function of the
bias of said push button, and said trip comprise
ing means acting through said interconnections
with said switch to effect the aforementioned
movement of said supporting member against its
individual bias.

CLARENCE W. KUHN.
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