THE TATIC SWTCH The instant invention relates to binmetallic actuated,

t herflostatic switches, and nore -. - - particularly to aJmoyesq %\
construction for such switches 5- -  particularly suited for

m niaturization. As a result of thé’bfomﬁng trend toward the m'ni'- .
aturization and wei ght reduction of electrical conponents in today's

i ndust ry, TRerMobeiERt swrcaeed has devel oped for a reliable binetallic
actuated, " tThernostatrc -- switch construction which is readily adaptable
to mini- aturizatioThe ninstantcoimeehtdon whilkeesheohdieiefairla known
bimetal |l ic disc-actuated,thernostatic swtches have proven to .be effective
and accur @&cguatediosiiermpgtdtiat swirshed ,naid dve -Aot-- been readi |y adapt-able to
m ni aturization. 5 This is a result of the fact that substantially al

of the bi gRERldlaiy el Yol LOREERAERIDA BYL SUCH Nefaiglay e known

have relied solely or direct unanp I'sc flexing noveren nove

contacts | ’ t ffect Lt chi ng. I l.e this type of switch
coﬁstruct?%ﬁQ%g&Qf?ggfi %%E%él r mlﬁbﬁ¥ﬂ€&??kh8“mhere switch size is not
critical, it is not readily adaptable to mniaturization. Unfortunately, as
the size of a binetd] it WLt sof clilite8rovABEakBeRe FovATskithe mirkent or
snap travel :whi ch s capabl e of being exerted on a novable contact is
cor r espon@tigiiFafson and iright sraductionr ofi alecticicalanouporrinteont act
travel ’ -

in today's industry, a substantial need has developed

for a reliable bimetallic actuated, thermostatic

(W1

switch construction_which is réadily_adaptable to mini-
aturization, In this cgnnection, while the heretofore
known bimétalliq discfactuated,the?mostatic switches
have proven to Be'effeétive gnd accurate in most applications,
they have not been readily adaptable to miniatﬁrization.
5 This is a result of the fact that substantially all of
the bimetallic, disc-actuated, thermostatic switches heretofore
known have relied solely on direct uﬁamplified disc flexing
movement to move contacts in order to effect switching.
While this type of switch cohstruetion is effective in -
0 _ applicétions where switch size is not critical, it is not v
readily adaptgble to ﬁiniaturization. Unfortunately,
as the size of a bimetallic disc is reduced, the amount
of flexing movement or snap travel which is capable .
of bgihg exerted on a movagle contact is correspondingly

’5 reduced. Since a certain minimum amount of contact travel_

\_//



-2- is essential to effect accurate switching, the size of the binetallic @
di se cannot nornally be reduced beyond certain mnimmlints. The only
exception to this has been where switch conponents have been produced in
accofdance with critical tolerancing, whic has greatly increased their

cost. It is the primary object of the instant invention to provide a °

reli;abl e and accurate binetallic actuated, therno- static switch

construction whi chsiesssafiadbte effecthianrunalei wittoime, Adropstingftiheone aspect

of this invention, there is provided a thernostatic switch conprising a
housi ng havi ng a BABREFa3LIG [94C R7RQl BPTIALGH Rearedyssdcbevand wertaint | y

deformabl e, el ectrical |y, canductjve actuatof, di sc having a bod ortion and

aﬁ ?Flt egral ly bl ar'?k%’ffmg?/ln%mv%ﬁfthtré‘it°éﬁﬁsexr°FB£ﬁ°§a§%l tg‘bﬁﬁ’agp??ﬁnoﬁx"fé?d ](c)verl i es
aid ful crum sai ' | ont cent.its free

th remty, said fgr'ggét?mg%oﬁtg%%n%‘éétgg‘lggg%gg%'%aetﬁ or’ %lgé%r%lg}ﬁg%gﬁé? all'y spaced

relation to said Q§§€i’cam§r§r§ﬁ¥lé,‘ NiSRinds ?é\r%,g@iyori gﬁe%Qe& Qnadl dohase in

such a way that the portion of sard actuato I s¢ adj acent the connected

end of said armis freertasleAdpPinadyl b abtfdX efe GABL AR 1 ARMABIGH thn sai d
housi ng adj acent said novable contact, said arm bei ng novabl e between a

first position wheretidesairdliabilicasids adéiraltd WERGOLATENMctuhtdl,caedimol her to
effect electrical continuity and a second position wherein said contacts
ar® separated to shatcr ayitchatahstomttiomivhich disdsitablealforc means in
miniaturization. o
According to one aspect of this invention, there is
provided a thermostatic'éwitch cbmprising a housing having a
base portion, a fulcrum on said base, a resiliently deforméble,
electrically conductive actuator disc having a body portion
and an integrally blanked arm which.extends from said body
portion and overlies said fulcrum, said arm having a first
movable contact adjacent its free extremity, said fulcrum
maintaining said actuator disc in generally spaced relation
to said base, means securing said actuator disc to said base
in such a way that the portion of said actuator disc adjacént
héﬁé ébnnected end of said arm is free to deform, a first fixed

contact mounted in said housing adjacent said movable contact;

said arm being movable between a first poéition wherein said

&t

contacts are in engagement with each other to effect electrical
continuity and a second position wherein said contacts are
separated to interrupt said continuity, and bimetallic means in
said housing automatically actuated in response to a predeter-
mined temperature change and cooperating with said actuator

disc when actuated to deform the latter at a point adjacent



'e_l housi ng autonatically actuated in response to a predeter- . mned
ohper at ure change and cooperating with said actuator di'sc when actuated to

deformthe latter at a point adjacent - 2a - the connected. end of said
arm thereby causing said armto Biav_ot on said fulcrumto either open or _
.cl ose said contacts. -Advant ageousl'y, the actuator disc body portion’is !

further characterized as a substantially circular peripheral ring, said ar"@‘\
extending substantially radially inwardly fromsaid ring, said neans

securi ng pgi ShnAcd ¢kal Bha YirSsailiUsatnd)CEndhedy ashuBidg @didSriB@NS securing said
ring to said base at a point which is adjacent the free end of said arm
One enbogii e tonOfaildhFSldrion ettt kOthepr Gpndes ABsefshegtdoneadtisnet al | ic, disc
actuated, switch construction wherein the novenent of a bimetallic disc is
anplified so thataradgepiatle, chet xcthatey disn bodapobeiachseved even when t he
binetallic disc is of relatively small size. In particular, the switch of

t hi s enbddrtiean chansctekized dsagesubsbamyadly ictechleonpexdpheradr eon, a ful crum
whi ch extends upwardly fromthe base and is spaced fromthe fixed contact,
and a suppBet spédtarphexiendine Aurstaphialdy yradiskin Aevardde spaced on the
opposite side of the fixed contact fromthe fulcrum A resiliently L]
def or mablfE°REGt TP P IBRANRSSFUFENE ALY Zetvateg Fcchud®eT nes an interior

open ar eaéhara‘anc epf'zveldngs ar'nréall'lé] ts%%&%x!gYsgi:[dr gnc.:rifg gtsua%iotgés%r gt]: Vélhl. ch

point which is adjacent ;he free end of said arm.
One embodiment of this invention provides an effective
bimetallic, disq actuated, switch construction wherein the
movement of a bimetallic disc is amplified so that adequate
contact movement can be achievéd even when the bimetallic disc
is of relatively small size. In particular, the switch of this
embodiﬁent includes a base having a fixed contact thereon, a
fulcrum which extends upwardly from the base and is. spaced
from the fixed contact, and a sqpport pést which extends
upwardly from the base spaced on fhe opposite side of the fixed
contact from the fulcrum. A resiliently deformable actuafor
disc having a peripheral ring which defines an interior open
areg,-and'having"an integrally struck aétuator arm which : ¥
extends radially inwardly-from the rinéfinto.the open area, is
secured to the base by the support post with the-arm of the
disc overlying the fulcrum and exteﬁding to a point adjacent
the fixed contact. A bimetallic disc is positioned adjacent _——
the actuator disc in the switch and is retained Eﬁ.general

alignment



extends radially inwardly fromthe ring into the open area, 'is secured to Yy
t he''base 'by the support post with the armof the disc overlying the fulcr "
and extending to-a<point adjacent the fixed contact. A binetallic disc is

posi fi'oned adjacent -- the actuator disc in the switch and is retained in

gener al aLignnent -3- therewith by a heu8ig which al so enconpasses and
prorects /t he conponents of the switch. Mhen the binetallic disc flexes in

response to a. phedewdth byd a dromsdagwhiciamaiso tdreogdssds paid | pro ¢detsof
engages an abutnent 5 on the housing so that opposed edge portions of

the binetallic thieseompontngs odhabies lswitidds.seWRIAItIRE Bikded B S UPPoEt
post and the ring of the actuator disc adjacent to the actuator arm Since

the support pogeh@s’ igi Gespons o€ ¥es @S ARG Hefpdafigrgesiliently

10 def ormed whereby the actuator armpivots on the fulcrumto nove the

i xed cont ;LE Lgﬁf?‘%?éhﬁ?? i P%E}"-ﬁ%ﬁ%‘% %{ﬂqe?eé%#‘%&f%geasgﬁpﬁ?f‘@%‘é%Qe
e the ac . ne
Thi s pePai s oPBoe. BousiY ¥ Eparc apaiv s AR Ak of (¥ ea on

t he actuator " gnn1 aq . tQF fixed cqntht to be accurate]y gauged for
openi ng or cl ofifgtallic disc are simultaneously pressed "against

v both_the support post and the ring of tbe actuator disc
adjacent to the ac;uator'arml Since the suﬁport post
is rigid, this cauées_the éctuato:.disc to bé'resiliently-
10 deformed whereby the actuator arm pivots on the fulcrum
to move the terminal_portion of the arm either away from
or into engagement with the fixed contact. .Since the
actuator arm has the effect of amplifying the movement
of the bimetallic disc as the former pivots on the fulcrum,
15 this permits electrical.continuity between a movable
contact carried oﬁ the actuator arm and the fixed
contact to be acgurately gauged for opening or closing,
< ~even when the bimetallic disc is of _miniatufe
» size. Movement of the arm is furfher maximized
20 due- to the fact that pressure on the actuatdr

disc is exerted by an'edge of the bimetallic disc, wherg'
the snap travel of the latter is the greatest. When
temperature conditions permit the disé)to relax and
return to its normal position, pressure on the actuator

25 - disc is relieved and the actuator arm resiliently and



. \;n'mpen the binetallic disc is of mniature size. Mvenent of the arm
g ) further maxinmzed 20 due to the fact that "pressure on the

10

15

20

25

actuator disc is exerted by an edge of the binetallic disc,- where the snap

travel of the latter is the greatest. Wen tenperature conditions permt )
the disc to relax and return to its nornmal position, pressure on the AN
Aactuator 25 disc is relievéd*and the actuator armresiliently and <

~4- automatical]y returns to-its original .posit.ian. The,novel ncept of
‘anpl | 4%9%&¥h%a¥¥$'x¥ﬁ§“ﬁﬁ§eﬁﬂnf"t8f °§q'§i"H€11aPPis&td'i°§’C' t }b%gl}f“éecfever armin
this manner permts_the m-niaturjzation of binetalllcdisc-actuajed,
t her necncept of amplifyingeshei flemxing,Foveneny r9£hﬁnh¥WEF? t%e accuracy
or effectiveness thereof. Thernostatic switch constructions representing

t he cdbsesthpough arlevert bem At 4hdisi maomeroPeymifs cthe he applicant is-
aware are illustrated in the U S patents 10 to MALONE, No.

2, 632n8Rfa tVALENEL otoo £2ba B8 3331 cEdIBle - c thim t e, 8five ¥i@s t8TI¢L, No.
3,170,998, MORO, No. 3,329,788; NARDULLI, No. 3,577,111; TAYLOR, No.

4,152,998.88 WA¥LORt Mabstah®dad?Gedhdiithey iaf tHe aboveagptents |
illustrate thernmostatic switch constructions wherein a radially 15 ¥

ext endl.ngr bRt YeRbaBketeled®.a binetallic disc so that -
Thermostatiélswitch cqnstruétions :epfesenting'
the closest prior art to the instant invention of which
tﬁe applicant is aware are illustrated in the U. S. patents
to MALONE, No. 2,632,824; MALONE, No. 2,823,283; EPSTEIN,
No. 2,864,918; STAHL, No. 3,170,998; MORO, No. 3,329,788;
NARDULLI, No. 3,577,111; TAYLOR, No. 4,152,998 and TAYLOR,
No. 4,160,226. - A nﬁﬁbér of the above pafents illustrate
thermostatic switch constructions wherein a radially
extending arm is blanked from a bimetallic disc so that
when the disc is stressed, the arm.will'swing upwardly
or downwardly to open or close thé switch. Examples of -
switchesfof'this;type are disclosed in the- patents: to %
TAYLOR.andIEPSTEIN.  The MDRO.patent teaches-a.thermostatic- ;
switch construction wherein a bimétallic_disg imparts
movement to a radial arm in a sépara;e circular member
to 'opgn or élése_ the switch. Héwevér, the  radial
afm does not. cooperate with the bimetallié disc
in:. the- manner: taught  by-théjinstantriann;ionw Nor:

do any of the'other'patents;'including TAYLOR or EPSTEIN,



-

when the. disc is stressed, the armw || sw ng upwardly or downwardly
open or -close the swi tch. Exanples of switches of this type are discl )
in the patents t.o .TAYLOR and EPSTEIN. The MORO patent teaches a v/
thermostatic 20 switch construction _wherein a binetallic disc inparts
mpvenment to a radial armin a separate circular nenber to open or .close
the’ switch. However, the radial arm does not cooperate with the

biTetal | i c di sc iidlustirete manbeach thaugbmbingyianhshansharacterpeentthds. Nor 25
.do any of the other patents, including TAYLOR or EPSTEI N, -5- illustrate
or teach the conB3PHR%8RA- t hat characterizes this invention. The invention
‘Wi || now be described by way of exanple with reference to the acconpanying .
drawi ngs in which:- Fi §¥e f"l};%mﬁ%e"f‘sl 09 98 PSETHSE Bha2Mo8¥IRIe of the
thernmostatic swtch construction of the instar&trai.nvenli 0{;'5% Fig. 2 is an

enl arged secti onal “vitsw tAlken AIBRRTIMRENSIng draEngs p Whighirpe pinetal lic
g g

disc thereof in its nogfml 10f, UNSLXLSSEM POS]L ia?rgneF%rﬁjod%nér& 8 Sl lar view

with the binetallic disc thereof in’its stressed or flexed position; Fig. 4
is an expl oded pehspREkhYR YhHWNOLodshBusiibh CdY thi AnsPardtSidved@fdd;onal view

t &ken along line 5-5 in _

Fig. 2 is an enlarged sectional view taken along line
2-2 in Fig. 1 wifh the bimetallic disc thereof 'in its normal
or unstressed positiqn;

Fig. 3 is a similar view with the bimetallic disc
thereof in its stressed.or flexed posifion;-.

Fig. 4 is an explo&ed perspective view of the switch;

Fig. 5 is a sectional view taken along line 5-5 in
Fig. 2;

Fig. 6 is a perspective view of an alternate actuator
disc;

Fig: 7 is a side sectional view of an alternaté
embodiment of the switch of the instant invention;

Fig. -8 is a perspective view of another alternate

embodiment of the actuator disc;

L3

Fig. 9 is a fragmentary side sectional view
g illustrating the assembly of the housing on a switch which
includes the actﬁator disc of Fig. 8.

Fig. 10 is a view of thé switch illustrated in Fig. 9
subsequent to the assembly of the housing thereon;

Fig. 11 is a side sectional view of another alternate
embodiment of the switch;

Fig. 12 is a side sectional view of a still further

.



M. 2, Fig. 6 is’a perspective view of an alternate actuator disc; Fig. 7
‘ side sectional viiew of an alternate enbodi ment of the switch of the
. gtant invention; Fig. 8 is a perspective view of another -alternate

enbodi ment of the actuator disc; Fig. 9 is a fragnentary side sectional _
view illustrating the assenbly % #he housing on a switch which includes i.
the actuator disc of Fig. 8 Fig. 10 is a viewof the switch illustrated iy
Fig. 9 subsequent to the assenbly of the housing thereon; Fig. 11 is a side
sectional view of another alternate enbodi ment of the switch; Fig. 12 is a
si de sectembedimept @f She FwEEqhs| andyr ¢ her -6- enbodi nent of the switch; and
Fig. 13 is a fragnentary side sect i'on‘{il Vi e‘é"n&f v@eétoif” further enbodi nent
of the switch. F18- 23RE & FTIRPRREYt D' 1n &g S ngs®™ parficul arl y

still further embodiment of the switch.




'Fi gs. 1 through 5, a first enbodi nent of the thernpostatic switch
construction of the instant invention is generally 5 I ndi cated a
The switch 10 is a single pole, single throw type switch and generally:
compri ses a base 12 made of an electrical insulating material, first,
econd and third-external electrical termnals 14, 16 and 18, respectively,
a_ binetal lic disc swi tching assenbly 10 generally indicated at 20, and
alr’encl osur e generally indicated at 22 whi ch heuses the assenbly 20. The
switch 10 operates to alternatively effect or interrupt el Ectrical
continuity between the first and second termnals 14 and 16 by neans of the
_switching assenbly 20 i-n HéferrlngespunSQ tbeadpawduges npactitedpelyt ure
change. The base 12, which is preferably formed of an electrical insulating
materi al such aBigs phbnﬂhm:ughss post ftrsar bybobiimehcab€drhe Ehg¥modtadiand
4. As will be seen, the base 12 is preferably nolded in a 20 general ly

circul ar Conf'9H£§%éK"boﬁ@@rﬁéﬁlénSHESEHBtiﬁbt&nE'thHHEQBnSEEféﬁﬁe%%lly
Integrally nolded with the base 12 and upstanding fromthe surface 24 are a

ful 26, I
oppost 16 ext rortTeEe f8 78 B9 SSE?*@ RATLER B00H' SETAHIE BENES edhgge®

which i s spaced fronlthe ful¢ recessed slot 32 | rovi ded
on t he uppgr SUTREQYE bype Swi H1 Gl generalfy comprises a base 3P

made of an electrical lnsulatlng materlal first, second

and third external electrical terminals 14, 16 and 18,
respectively, a bimetallic disc switching assembly

10 generally indicated at 20, and an enclosure
generaliy indicated st 22 which Houses the.assembly-ZO.
The switch 10 operateé'to alternatively effect or interrupt
electrical continuity.between the first and second terminals
14 and 16 by méuns of the switching assembly 20 in

15 - responée to a predetermined temperature change.

The base 12, which 1is prgfefably formed of an

electrical 1insulating material such as a phenolic,

"

.is most clearly illustrated in Figs. 2, 3 and.4. As
¥ will be séen, the baée‘12 is préferaﬁly molded in é
.20 generally circular coﬁfigﬁration, ahd has a substantially
.flac ﬁpper surface 24, .Intégrally molced wit? the base
12 and upstanding from the surface 24 are a fulcrum bar
26, positioning bosses 28 which are disposed proximal-

to the opposite extremities of the bar 26, and a support

25 post'boss 30 which is spaced from the fulcrum bar 26.



" haféen the boss 30 and the fulcrum 26 and a bore 34 extends downwardly

Rugh the -base 12 fromthe slot 32. A bore 36 extends downwardly through
boss 30 5 and the base 12, and an L-shaped slot 38-.in

Aruni cation with the outer surface of base 12 extends downwardly froma

)oi nt bel ow surface 24 and then inmﬁfdly. The switching assenbly 20° R

conprises a first fixed contact 40, an actuator disc generally indicated 10
at 42, Aa nememidesd clintac32 44 proeldedronathe uppencsuvfaseppdrt post 46, an
insulator disc 48 and a binetallic disc 50. The switching assenbly 20 is
oper ablbe twedmwhé osoVvId| and orttecfulldrumt 26,aand oat boteedgagenent with
fi xed contact 40 to correspondingly effect or interrupt 15 electric

cont i n@dser®s WRRhvded 1y I Shrigh SEK@MBa Xt B2 NELomeEME NgLeL14 and 16,
respectively. The actuator disc 42 conprises a resiliently deformable disc

whi ch i3 |
copper, and 1s defined 2

hrd - ' | beryl i
Pref ys@ﬁé@%@ﬁd@ dﬁﬁ%&g@ﬁ;ﬁﬁ% Rt %eSQagg 3 berylium

eral - ri and an integral

S e L o s A 40 s SBR[ 1

52 distal fréHnthe stem of the arm 54 Lgr secur,ing the di,sc 42 to the base
e ot 3 d a

12 by AEHY

in

10

15

"deformable disc.which is preferably made of a resilient

€T SUTIRCHRt Bese ifeRERRIS HouMRBRT

from a point below surface 24 and then inwardly.

¥c 42 is secured

The switchipg assembly 20 comprises a first
fixed contact 40, an actuator disc generally indicated
at 42, a movable contact 44, an electrically conéuctive
support post 46, an insulator_disc 48 and a bimetallic
disc 50. The switching assembly 20 is operablé to move
the ﬁovable contact 44 into and out of engagement with
fixed contact 40 to correspondingly effect of interrupt
electric continuity between the first an& second external
terminals 14 and 16, respectively:

The actuator disc 42 comprises a resiliently

| sheet metal, such:as_bérylium copper, and is defined:

20

25

by a peripheral ring 52 and an integrai actuator'arm

54 which extends radiélly inwardly from the ring 52 into
the open interior érea thereby defined. An opening 56

is provided in the ring 52.¢istal.from the stem of the arm
54_for.securing-the_d;sc 42:to_the base 12 by means of

the post 46. When the actuator disc 42 is secured in



9 this-nénner, the ring 52 is spaced slightly upwardly fromthe surfa e
as -a-.resutt of the boss 30, and when the disc 42 is in-a rel axed or /s
| n

unstressed positien, as illustrated in Fig. 2, the novable contact 44
5 - engagenent with the fixed contact 40, with the arm 54 partially
stressed and slightly displaced froma pl apag relation with the ring52.
The disc42 is resiliently deformable to a stressed position, as illustrated

inFig. 3, wher@ifs tdignié#) Séhésrehgvskedsf spabed sbaghclheuplanqlyf the
ring 52 as will be herei nafter. 10 nore fully set forth. The encl osure

22 conprises a grometipd | derboesi ng 5 gepesalky o ERdl 8bssOnDI JWna kfan
which is received on the base 12 and secured thereto by conventi onal neans

whereby the encligsuje, 22, ands t g ;5relaﬁEﬁSSEéaniggﬁggghepk%gg AT

i nterior chanber e Sw ng asse erernte

encl osure 22 ing tﬁes a ce ntr g y EXtEEdI ng Ig or, ahut rrent 58
whi ch cooperater ?T’F?ﬁ% dt8c 138 ndt § 3Ry2 E‘ltdﬁ & dfr dk
switching in the switch 10 20 as wll be here| nafter nore fully
brought But. ThengagemenbwitonihgfistedaontackdGuiish ale |d§ms%ﬁ>|ué'r¢aldllyl)’
i¥lustrated in Figs. 2 and 3. As will be seen, the first and third

terminals 14 ansiti8ssedsymals mgh?lyadmsmamad/é‘domm plenheree Bt bowl wilvh shet
25 38, respectively. The post 46 is received in the opening

ring 52. The disc 42 is resiliently deformable to a stressed
position, as illustrated in Fig. 3, wherein the arm 54 is élevat_ed
fur;her above the plane of the ring 52 aswill be hereinafter .
L0 more fully set forth.
The enclosure 22 comprises a — o e
metallic h’ousing'.of generally circular cénfiguratioﬁ
which is received on the base 12 and secured thereto
by conventional means whereby the enclosure 22 and the
iy - base 12 cooperate to define an interior chambef for
t?he switching assembly 20. As hel;ein embodied, the-

enclosure 2?2 includes a central downwardly extending

L 3

dimple or abutment 58 which cooperates with the discs 48 and

50 and the post 46 to effect switching in the switch 10

LN

20 as will be hereinafter more fully brought out.
The assembled configuration of the switch 10
is sectionally illustrated in Figs. 2 and 3. As will
bé seen, the first ;c.m-d third terminals 14 and 18,
réspectively, are fecei\}ed in the bore 34 and the slot

25 38, respectively. The post 46 is received in the opening



The actuator disc 42 is °

ext ends46{ hahef foRedangitaldty s0vefddub Iy Xetar Antagrailexdb8s {ON YT €

contact 44 is nmounted on the underside of the term nal

that t

di sc 42

Fig. 2

rel ative for purpos

20

under st ood as previously suggested that the arm54 may be slightly .
pghr ¢he @peningsidibat e§hien agitpatdnt o provi de
‘pressuri zed engagenent of the contacts 40 and. 44 when the disc.

resili ebheéylatheroextendss&lr

Its unstressed or orne positi

In this conn

te hEheoPa§A; i% WI meaBscPhafther PRS tgédor iltepelng avtad hat

its "undisesé2dis2Petainedodnt igemerally iadsignaidonrediatcofB abadre the
bimetal lic disc

10

15

20

surface 24 by the bosses 28 which position the arm -54 over

~the fulcrum 26. The fulcrum 26 engages the arm 54 at a

point adjacent its fixed end and tﬁe arm 54 extends .
therefrom generally above the fixed contact 40. The
movable contact 44 is mounted_on the underside of the -
terminal end of arm.54 so that the movable and fixed
contacts 44 and 40 are in engagement when the disc 42
is in its unstressed of undeformed position illustrated
in Fig. 2. 1In this connection, it is unde:stood that
referenees to the unstressed or undeformed position

of the &isc 42 are intended to be.relapiveefoftpurposes
of.comparisdﬁ-with.the,stresséd-or,deformedﬁppsition-
thereof which will hereinafter be described. Accordingly,

it is understood, as previously suggested, that the arm 54

- may be slightly resiliently bent or stressed upwardly as

25 -

illustrated in Fig. 2 to provide pressurized engagement of the
contacts 40 and. 44.when the disc 42 is in its. ''unstressed"

position. The insulator disc 48 and the bimetallic disc

it

Ny the second terminal 16 is secured to the post. 46. The fixed contact
of'erably is an integral extension of the first ternm'nal 14 and is

ped in the slot 32 on the upper surface 24. The actuator disc 42 is
secured 5 to the base 12 by neans of the post 46, it being not ed that
the | atter . extends through the openi ri¢g~56.
riétai ned in general ly aligned relation above the surface 24 by the bosses

28: whi c¥6 pandt the s8eondntedminal 1be ikulsecureds tol thiel

ogrum 26 engages
the arm54 at a 10

poi nt adjacent its fixed end and the arm 54

end of arm54 so

£o¥pble. 208mth¥901800hACYS 4020000 53 Gyleh S30gAGRRAL vhen the

ustrated in

h f h
unstresggﬁ BPpﬁﬁdﬁPB 8088s|tF %gé %%?g %522§r ?%§£ﬁ§§ ?otb:

conparison with thz@ stressed or deforned p05|t|on
(€

S

42 is in

kY

g



are di sposed generally above the actuator disc 42 and retained in gen X

al ignment S herewith by the enclosure 22. Since the encl'osure 22 is of i
metallic construction and engages the third t? n1na| 18, it functions as a

5 grounding shield for the switch assenbl'y 20 when the tern1na| 18 is

appropriately grougﬁgdg nggaiggﬁ ?hkaQWQe'gg%h%é%ratd¥i4% #ﬁf T

fgomFig. 2, mhen unstres ST

position, it restg on to yl ator disc 48 urn rests
on post 46 and ther?Fﬁbngé bPO%FﬁﬁFa}Oaiﬁ&ngF@ﬁl&%qﬂﬁyggﬂﬂ éﬁﬂﬁﬁére
disc 50 is inthis_position, it is sllghtl£ spaced from_the dlnple 58 so
that no significanflpreSinfe theafpileadrs @ tﬁé Ot etz l Ligo wenstrugtsien he
15 disc 50 is exposed to a predeterm ned tenperature change so that it
stresses and fl exesndpengdigst shenshpod terminaluydif,atigd fiumdtiigpns3,ad he
interior portion of the disc 50.engages the dinple 58 as at 60 causing the

perinetric ortiongrotintihngdshtedd forbeher gead tdtwvasaetibl ?2Q0 wherngidst
the post 46 and the ring 52. Since both the post 46 and the dinple 58 are

~stationary and i mpyaRiRalt I8 sl.ssapé%@ﬂgtt%l@n grltfurlid® i, 38 At NG,d e
disc 42 to be resiliently deforned, i.e., the'portion of the ring 52 which

is proximal to thekﬁggﬂxgg the g&g154 S

<
As will be seen from Fig. 2, when the disc 50

is in its unstressed or.downwardly fléxed position, it
10 rests on top of.insulator disc 48 which in turn rests
on post 46 and the ring 52 proximal to the stem of the:
arm 54. When the disc 50 is in this position, it is
slightly‘spaced fsom the dimple 58 so- that no significaﬁt
pressure is applisd tb ﬁhé ring 52. .Hoﬁever, when ths
15 disc 50 is exposed to a predetermined temperature
change so that it stresses and fleAes upwardly to the
position lllustrated in Fig. 3, the interior portion of
the disc 50 engages the dimple 58 as at 60 causing the
perimetric portions of the disc 50 to be urged downwardly
¥ 20 agsinst the post 46 and the ring 52. Since both the
post 46 and Ehe dimpie 58'afe stationary and immovable,
the disc 50 pivots.oh fhe'dimple 58 causing the disc
42 to be resiliently deformed,.i.e., ths sortion'of the
ring 52 which is proximai to the stem of the arm 54 is

25 forced downwardly. When the disc 42 is deformed in this



25 0 )f orced domnﬁard[y. When the disc 42 is deformed in this manner
the @M 54 is pivoted on the fuLcrun1gg:;o move the novabl e contact 44 into
upwardly spaced relation with the fix contact 40. As a result. of the

cooperation_of the,binetald,c disc 50 with f.he t _46,.the dinple 58, 5
andotho alPERES: Ghe: BE 36 diY gV oS RLATHR 16 | Fo HaV
awplifiedﬁgyer th Iegg}h of the arm54 to effect substaptial separation
between t FBe FRVADLE APIEAF L P4 P HRRT GHD\SRACED T 13B1OR €L Rpt i on of
el ectrical continuity between the first and second 10 termnals 14 and
16. Sl i gither &dxede fondranis . b rresiel € onf dehe avrperaiionnefi t he di sc
50 is‘inits unstressed position prevents arcing therebetween when the disc

50 passes thier bugle tiald Yo rdicge rhgelth ctherpostr &6suthe pdbmplee58nd accurate
switching. The unique way in which the disc 15 42 effectively

amd i fi es aide tiey elciatr tdise e, t4 askight diheuntt S6f Sonppr tiadel
mniaturization of the switch 10 without sacrificing accuracy or

reliabilit; . Id 50,1 St BVF 088 | JvEXPERE NEShe 1 NG L ssure on
di sc 42 is]hprtl(gi\% W9 by o [ i FEE IS Over eie (Renedh e fne prss

moverent oft Rostaat s Pt €L Fabatapith Ui TBIL ol ERINE
26 vere 10, be JPoated annoyi SRSl ge oL e AL QDG HiSe L RogR of arm 54

.electrical continﬁity.between the first and second -

10 terminals 14 and 16. Slight.resilient pfessure between -
the contacts 40 and 44 when the disc 50 is in its unstressed
- position prevents arcing therebetween when the disc 50
passes through its "creéplfange" to fﬁrther assure positive

. ané accurate switching. The unique way in which the disc

15 .42 effectively amplifies the moveﬁent of the snap travel
of the disc 50 permits miniaturization of the switch 10
without sacrificing accuracy or reliability. 1In additionm,
as previously explained, sincé.the pressure on disc 42
is provided by the edge of bimetallic disé 50, where its

20. snap travel fs.;he'greatest,”this results in further maxi-
mization: of movement ofi contact 44 for émgivenVSize-bimetallic
diSc.. Even if fulcrum 26 were to be 19cated approximately
half way élong the length of arm 54, the switch 10 would
still represent a significant step forward in tﬁe aft,

25. since the cpnfiguratioh of aétuator'disc'AZ is such that
during deformation- the stresses are not limited solely

to the arm 54 but rather are distribu;ed also around

Bisc 50 is ||



still represent a significant step forward in the art, 25 " since thez =
configuration of actuator disc 42 is such that during deformation the
stresses are not.limted solely to the arm 54 but rather are di stribut el |
al so- around - 13- the ring 52, thereby pjnimzing stress concentrations

i the disc 42. In instances where furthérp‘;?esi lient pressure between

caontacts 40 and 44 is desired, an actuator disc of the type generally
‘in0lcated at 62 in Fig. 6 may be substituted for the disc 42 in‘the switch

10. Specifically, disc 62, instead of being circular, is provided with

i nwar dl y ext entengingo s ohsrely whnimizivgnstirtSacencfrtietions 62 e 41350 nt

adj acent fulcrum 26 to define an outwardly extending tab 64a, whereby

ext endi ng portﬁ* ns 63 are stressed torsionally to a greater degree than

with the inwardly extendi ortions .65,0f disc.42 ing in
correspondi ngly greatIer PEEPTTRN el|roer ggrsﬁh%é: geestl\%éee[?nt 8%%%5% gb%%é%nnnd 44. An

al ternate e"bogérfzsges %b Ahfﬁ& <t ab%ﬁgg,starnusumopfdiweoé id 2hbe invention is.

general ly indicated at 6 _Fig. d- conprises a single pole, double .
throw t her nDst gdfeca B lifdicaed R tOpEral PR .t 0 iyl BE nabkvuyedftoecthecliot ri cal

continuity between the first and second termnals 14 and 16 or between the
second term nak2 kg ey seifchuloh Spedifnedllyl. diBheoBwiheteadbofi beingdes a base
70 whi ch is made of an '

. circular, is provided with inwardly extending portioms 63 which
communicate with arm 64 at a point adjacent fulcrum 26 to define an
outwardly extending tab 64a, whereby extending portions 63 are

_lstressed torsionally to a greater degree than with the inwardly
extending'portions 65 of disc 42, thus resulting in correspondingly
gfeater resilient éressure between co%tacts 40 and 44,

An alternate embodiment of the switch construction of the

- instant in#éntion is generally indicated at 66 in Fig. 7 and comprises
a single'polé, double throw thermostatic switch which operates to
alternatively effect electrical continuity between the first and.
second tefminélé 14 and 16 or between the second terminal 16 and a

fourth terminal 68.

The switch 66 includes a base 70 ﬁhich is made of an

fe}ectrical iﬂqulating material such as a phenolic and is similar
- in confiéu;atfon:to the base 12 but. includes additional bore 72

for rééeiving the fourth terminal 68 which is integrally formed -

with a second fixed contact 71 spaced above the fixed contact 40.

A second movable contact 74 is carried on the upper side of the arm

PrOT



sctni cal insulating material such as a phenolic and is simlar in

? guration to the base.12 but includes additional bore 72 for receiving
the—fourth termnal 68 which is integrally forned with a second fixed
contact 71 spaced above the fixed contact 40. A second novabl e contact 74
is carried on the upper side of the ¥rm 14 54 and engages the setond
fixed contact 70 when the arm54 is in its upwardly pivoted position. The-;)
switch 66 operates in a-manner simlar to the switch 10. Wien the disc 50
isinit el exe Lb} L. F I n.fhe post 46 and
the ri ng§45%gpr oxfagr%a%l tE‘lca) gtghgugffggr#g%ﬁ%&agrsn%&nsgpetsﬁl'é%{ Sg'hég rrlglvabl e cont act
44 engagps Lpkardally ek veosd q,ggiélﬁn.l—bwever, when the disc 50 is stressed or

fl exed upwardly, 1t engages the dinple 58 causing downward pressure to be
applied to the Thengsir2hpseodbérdtes Oid Aemsiin@ Hinitie car tAS4windear eby the disc
42 is resiliently deformed and the arm54 is pivoted on the fulcrum 26

causi ng lthe Whersthempdiabl ¥ denimdts 4dbwheadddy fieved popveddl, yivrdstat o spaced
relation with the first contact 40, and causing the second novabl & cont act
74 to belonsedy donthe gegaddnemd thethinghd2 peooivd lf txelle cartact thO.arkhi s

causes el ectrical continuity to be interrupted between the first and seconds
‘term nal ¥ B2 Hifd tge mowaljecepntacy 44 gugasesethee ikt pewtact el.second and

fourth termnals 16 and 68, respectively. A third enbodi nent of the instant
i nvent i oiPwexery PﬂgTrEQFeQFSC 50 is stressed ‘or flexed upwardly, it engages : -

the dimple 58 causing downward pressure to be applied to the ring
52 proximal to the stem of the arm 54 whereby the disc 42 is-
resiliently deformed and the arm 54 is pivoted on the fulcrum 26
causing the first movable contact 44 to be moved upwardly and into
spaced relation with the first contact 40, and causing the second
movable contact 74 to be moved into engageucnt with the second
fixed contact 70. This causes electrical continuity to be interrupted
between the first and second terminals 14 and 16, respectively, and
effecte&gbetween the second and fourth terminals 16 and 68,
.respectively.,

A third embodiment of the instant invention is illustrated
in Figs. 8 through 10 and generally indicated at 76. The switch 76
includes a base 78 but only includes the first and second exgernal
terminals 14 and.lé. The switch 76 inéludes<an-actuator disc 80 ' %
having an outwardly extending ground-tab 82 which is bent downwardly
aLong the interior of the enclosure 22 dﬁring the assembly of the switch
76 to the configuration illustrated in Fig. 10 to provide positive

electrical communication between the disc 80 and- the housing 22.

The switch 76 operates ina manner



..

in Firgs..8 through 10 and generally indicated at :76. The switch 76 '”157 :
I ncl udes a base 78 but®only includes the first and second external —t
termnals 14 apd.16. The switch 76 includes_ actuator disc 80 having an

e o of " hoonor sS85 B he RN Y R 8961 S0

configuration illust ated 10 to provi de positive electrical
coluni cati on bet we ﬁfﬁﬁfé&) ioﬁ%??@ﬁ@ZmOWﬁﬂegﬁn?Ehthe actuator
oper at es i na manner -15 simlar to switch 10 with novenent of the disc
50 't her eof bei ng amdilist éF® oughifendir riteh et imcbndes senhynthd.
Since the switch 76 includes only the termnals 14 and 16 and since the

disc 80 isin5 tegmigalisc di4 @ovdnilf and sinde hthotdiste8detsi pal 16 and
the encl osure 22, the switch 76 does not require an insulator disc 48. A

further embodinent eflechrissl dommansldariémnsdth therh neh@ntetmygAL| 08 had
general |y indicated at 84 in 10 Fig. 11. - The switch 84 also conprises

a single pole, singithet BicwssM 1220 anh | el MAESTENIGES URSOT &Fé&éG )@’“' ch
era

i's simlar in construction to the 'di sc 42, having a perip ring

whi ch is engaged by jgghij! ﬁjf?:So to effect novement of an actuator
arm 88. The 15 switc 4 |nc udes. a base 90 having a bore 34 and a

. - A further embodiment of the switch construction
of the lnstant invention is generally 1nd1cated at 84 in
10 Fig. 11. The switch 84 also comprises a SLngle pole,
. single throw switch and includes an actuator disc 86 which
is similar in construction to ﬁhe disc 42, having a
peripheral ring 87 which is engaged by a bimetallic
disc 50 to effect movement of an actuator arm 88. The
15 switch 84 includes a base 90 having a bore 34 and a
sloﬁ 38, a fixed contact 40, and fi;st.and third
terminals 14 and 1§ respectiyely. An enlarged fulcrum
- 92 is integrally formed with the baée 90, and an integrally
molded, upwardly ektending support post 94 is provided
20 spaced from the fixed contact 40 on the opposite side
thereof from the fulcrum 92 replacing the post 46 and
the_boss 30. A bore 96 extends downwardly through the
post 94 and the base 90 having an electrically conductive

tubular terminal member 98 with . an outwardly flanged

25 upper end 100 received therein to secure the disc 86



20

Yot 38, a fixed contact 40 and first and third termnals 14 and |8

5 ﬁ*spectlvely An enl arged fulcrum92 is integrally forned with the base

90, and an integrally nol dedupwardhy £xtendi ng support post 94.is provi ded
spaced fromthe fixed contact 40 on the opposite side t hereof from.
the ful cr HEED diaci it eheBpostA 46eqondt herbdne 1306 Asboeeeifedxt ends
downwardly through the post 94 and the base 90 having an electrically
conduct i velrt uthd awembegm $& améntleer &gy wel bc tancalll yacdhyetlcadged 25
upper end 100 received therein to secure the disc 86

-16- within the

sw tch 84.the sammtdrerdisal 866 iTheesetu&bdorndibe 8Bnher o$8 +apd t hereby
el ectricallyconnected to the actuator disc 86. The actuator disc 86 is of
the same gy fertd]l RUWREiDir #6160Casli ERe4dikB LDCiAWhENsRite
the exception that when the disc 86 is in its unstressed or undeforned

pogj tion, 1idhgaHn G %@%&muwweﬁr%ttﬁse' 8ge1gf 15h§c ing 87 so

t hat the npvabl e cont act

nted thereon communi cates wt

contact 40 d |te(%he elqy

switch 84 ¥ qﬁﬁﬁ

10 with

he fixed

The

05 AN eﬁ%fggi ghéﬁg%ﬁépﬁﬁéﬁ ﬁrﬂppéué%%%gbggby when t he

disc 50 noves to jts exed position, S|nultaneously engages
t he post @PWQWﬂ¥4ﬁYwﬁI‘E§: (Pi?ﬁﬁr? t@? 5+B&I%a|so that th

10

15

20

25

movable contact 44 mounted thereon communicates with

the fixed contact 40 despite the'elevated height of the

fulc;um 92. The switch 84 also includes an enclosure 22

having a dimple 58.wherebyIWhen-the disc 50 moves to its

upwardly flexed position, it simultancously engages

the post 94, the dimple 58 and the ring 87 proximal

the stem of the arm 88_to'defnrm the disc 86 and move

the contact 44 into spaced relation with the contact 40.

A still further émbodimept'of the switch_

construction of the instant invention is generally

to the switch-lO and includes the disc 42, but instead
of the 'insﬁlator‘disc'48,gthé-switch_lOZ"includes an

insdlator*riqg 104 having a central opening therein to
provide clearance for movement of the arm '54; A support

post 106 which is made of an electrical insulating material

'indicated at 102 in Fig. 12. Theswitch 102 is similar .. .. ...

in contrast to the conductive post 46 secures the insulator

and- actuator: dises 104 and. 42 respectively on a base 105

o

-



the stemof the arm 88 to deformthe disc 86 and nove 15 " the contact
44 into spaced relatidon with the contact 40. A still fdrther enbodi nent of
the 'switch const-ruction of the instant invention is generally indicated at

102 in Fig. 12. The switch 102 is simlar

0 the switch 10 and i ncludes th

. disc 42, but instead 20 ‘of the ins§+é&or disc 48, the switch 102
i ncj udes an i nsuliat @her kA t204 ANV NALR GETY Mg HRETEKW $ASF € 06 t Pg Pr OVi de

e

clearance. for novenent of the arm 54. A support post 106 which Is nmade
-of an electrical ropgyhall A6 TR @ ed L0 F&dd & £ P%Ewt' 46,
secures the iﬁsurator 25 and actdétorgéiscs 1 4‘§%d§4 res%g§f€€£%§ gﬁ

a base 105

pr oxi mal

LO

.y
4

T v teh 0 . |
received in an é éé??ﬁg Bene Egy% jé’tr&ﬁg;ﬁﬁ?ﬁﬁé%ﬁpﬁgfosgﬂ% T
bore 36. The ins

I's interposed 5

cal I'y conductive sl eeve et®in the

l.ator rjng 104 .is di eral bove the ring 52
41350040, BhnbE ety B RO e Lohids v Passed

to the stemof the arm54. The second termnal 16-is received in
the | ower Send of ithengagementodatyaavihe dlaetI§ cand cdmecingn52 hereoimad
the actuator disc 42. The insulator disc 104 and the insul ated support post
106 el ectud adld \s tiews wifatthe et 4 ndlhd 6Gs exwhd heewmringegl ok6 disc 42
*fromthe enclosure 22 and the third

LG

L5

20

25

received in the lower end.of the sleeve 108 to provide
electrical connection thereof to the actuator disc 42.
The insulator disc 104 and the insulated support post
106 electrically insulate the terminal 16 and the
actuator disc 42 fzj.om thé enclosure 22 and the.th.i'rd
terminal 18; In operation, the switch 102 also functions
in a manner similar to the switch 10 with.the bimetallic
disc 50 causing deformat;on of the actuator.disc 42 to
move the movable contact 44 into spaced relation with
the fixed contact 40 to interrupt continuity between the
first and second terminals l4 and 16, respeétivel}.

A still Further embodiment of the switch

construction of the instant invention is illustrated in

- Fig. 13 at 110. The switch 110 is of substantially the

same configuration as switch 102, including an insulator
ring 104 and a nonconductive support post 106. However,
instead of the sleeve 108, the switch 110 includes. an

elongated sleeve 112 which extends downwardly from base

113 and is secured thereto with a concave retainer washer

d



“the switch 10 with the binetallic disc 50 causing deformation of the
a¢fuator disc 42 to 1.5 nove t he novabl e contact 44 into -spaced

relation with the fixed contact 40.to interrupt continuity between the

first and second termnals 14 and 1 , respectively. A still further e
enbodi nent of the switch construction of thé instant invention is -
illustrated in 20 ° Fig. 13 at 110. The switch 110 is of substantially
the sane £ONLLOURALLQRASiSMECA3102, including an insulator ring 104 and a
nonconducti ve support post 106. However, instead of the sleeve 108, the
switch 110 incliles senetryrgadedthdicene ithiRanthiisvenexdepasviteanwar dly from
base 25 113 and is secured thereto with a concave retai ner washer

-18- 114 asowvkl ushiatued $witEhgondBrucition whicehas hedigaibicent hat t he i nst ant
invention provides a novel mniature swtch construction which has

si gni f i casdveatiagast ages the cihertastehiy sttt Pensdppefelioncef #e RPEPDN of
the.prior art. In.a particul ar. exanple, by incorpordting a |lever arm which
carries aarfovabt @ poritigutar exanndepdysiptaPPERdnerd de¥R ™ anpl i fy the snap
travel or flexing novenent of a mniature bi m%tl_al lic &-?‘SC t-‘p; provi de
accur at e WD 63UTABE & BRVALSi FRPTAREC St EPSE P8 W BV HE R of the

bi met al 1 gmé¥1%5 éﬁi gﬁgﬂT%Lééél or flexing movement of a miniature *

f rminal 18. In operationthe switch 102 also functions in.a manner sinilar

bimetallic disc to provide accurate and reliable switching.
Accordingly, since the size of the bimetallic disc is normally
the main limitation in the miniaturization of bimetallic
switches, fhe instant invention:represents a significant
developmeﬁt in the'field of thermostatic éwitches which overcomes
this consfraint to provide a switch construction which is
effecti?e with bimetallic discs of réduced size.

While theré is shown and deécribed herein certain specific
structure embodying this invention, it will be manifest to thése
skiiled in.the art that various modifications and rearrangements
of the parts may:be made without depgrting from the scope of
the underlying.inventive coﬁcept énd'that the same is not
limited to the par£icular fofms-hefgin shéwﬁ and describea

except'insofar as indicafed by the-Scope of the appended claims.

[P



the main.linmitation.in the mniaturization of bi rretalli,m\%\
i nstant ‘i nvention represents a significant devel opnent i m,m,m g
t herrjostati c sw tches which overcones this.constraint to M”l
construction which is effective with binetallic discs of reduced 9 ze.

WALLe there is shown and described hereiml@ertain specific structure

enpodying this invention, it will be manifest to those skilled in the art

that various modifications and rearrangenents of the parts may be nade

W thout departingqf Eﬂﬁthe scope of the underlying inventive concept ‘and

"that the sane is mted to the particular forms herein shown and
descri bed except insofar as indicated by the scope of the appended cl ai ms.

-19- CLAIM5S 1. A ther npgt at u\ct&w,mtg@wlha{ REmdh100HS nﬂodzﬁ r}&v%%%ﬁse
portion, a fulcrumon said base, a resiliently defornable, ctr|

conductive act uat easdlipsstitayi HFudch@dyn m&almeawra&meae@r a&fa&»m%ﬂﬁked
arm whi ch extends from sai d body portion and overlies said fulcrum said

arm havi ng a firselemtrabhldycosrtdactivedpatiamnbr idisc fHa0eng st b&dy byrtl_aalzdud_ _
ful crum mai ntai ning said actuator disc in generally spaced relation to said
base, neans secur Bngindagraldythiznbed dirg owitioh saitdndmeon Basdibodp paayidmat the
portion of said actuator disc adjacent the connected end of said armis
free to deform a2pd r°§’1ef‘¥1|%‘§e€la1@oﬁ‘€3a7é‘vmnm§hde@ml havwiagck first movable contact

adjacent its free extremlty, said fulc:um maintaining said
actuator disc in generally spaced relation to said base, means
securing said actuator disc to said base in such a way that the
portion of said actuapor disc adjacent the connected end of said
arm is free to deform, a first fixed contact mounted in said
housing adjacent said movable contact, said arm being movable
between a first position Qherein éaid contacts are in engagemené
with each othér.to effect electrical continuity and a second
position.wherein said contacts are separated to interrupt said
continuity, and bimetallic means in said housing automatically
actuated in response to a predetermined temperature change and
cooperating wiﬁh said actuator disc when actuated to deforﬁ the
latter at a point adjacent the connecfed end of said arm,

thereby causing the said arm to pivot on said fulcrum to either

-y

open or close said contacts.

2; In the switch construction of claim 1, said arm
overlying said fulcrum at a point adjacent the connected end of
said arm.

3. _In the switch constfuction of claim 1, said
actuator_disé body portion further characterized as a substan-

tially circular peripheral ring, said arm exteﬁding substantially



i ng adj acent sai d novabl e cont act, said arm being novabl e between_a
£t position wherein’said contacts are in engagenggL,MLLh~eaCh’6Tﬁ§?—to

ct electrical continuity and a second position wherei “ﬁfs
are separated to interrupt said cg(?ti nuity, and bi net \‘ﬂnm 1
housi ng aut omati cal | y- actuated in“f ésponse to a predet enper at ure \7_/
change and cooperating with said. actuator disc when actuated to deformtheg
| atter at a point adjacent the connected end of said arm thereby causing

the said ALIRGh By Ain¥ @ a19"e S dafd!beidiMhfy RbiPLeAR8Rs Yaifl OSE Sai d
contacts. the swtch construction of claim1l1, said arm overlying

sai d ful cheiBasbr QhQ@lﬁ&tﬁéﬂ eﬁamct&meaoamaeamsemlag fahd arm 3. In the
switch construction of .claim1l1, said actuator .disc body portion further
char act er r#gd tasaadSutzst at-a poRlt yhihr falladjaqeeiti e faée khag, said arm
extendi ng substantially radially inwardly fromsaid ring, said neans
securi ng sfisdidcrmat or di sc further characterized as neans securing said
ring to said base at a point which is adjacent the free end of said arm 4.
A thernostatic 4wt 8htheoneitatte isshtdoaprstshagion. compyipinge nade of an

electrical insulating material; _ b. ful crum méans on sai d base; -
a. a base made of an electrical insulating :

materia1§ _ -
b. fulcrum means on said base;
c. first and second external electrical

terminal means on said base;
d. an electrically conductive actuator disc
eleétrically connectea to said second terminal
means having a resiliently deformable body
section and an actuator arm which extends
integrally from said bddy section, said body
section being secured to said base at a point
which permits the portion of said b§dy section
. which is adjacent the connected end of said arm
to Be resiliently deforméd, and with said
arm overlying said fulcrum'means atia-point“
intermediate the length of saidlarm,'whereby
movement of the portion of éaid actuator disc
which is préximal to said connected end toward
said base moves éaid actuator disc from a
substantially undeformed positioh to a deformed ' -~
position with said arm pivoting on said fulcrum
means to move the terminal portion of said arm

away from said base;



C. first and second external electrical terminal means on said base; d.
an electrically conductive actuator disc electrical l Il [H’"aﬂmuﬁlllal d g
second terminal neans having a resiliently defornab nd an

act uat or arm whi ch extends integrally fromsai d body secti on sai d body
section being secured to said-base at a PAINT which permits the portion of

saj d body section which is adjacent the connected end of said armto be
restliently deformed, and with said armoverlying said ful crum neans at a

poi nt internedi ate the | ength of_ salgd F‘E‘?;bl\éhgor A %Rv?rpg%r ihe portion

of said actuator disc which is pI‘OXI mal 10 sald connec fowar d said
base noves said actuator di §gri{@Ma ss4lsiantially undeformed position to a
def ormed position with said arm pivoting on said ful crum means to nove the

term nal portion of said arm.away rireinesAdd bRt mounted bn-sfld base first
nmovabl e contact on the terminal portion of said arm f. a first .fixed
contact nounted on said baselectrically ‘connected to said first terminal
| means and in electrical communication with said
movable contact when said actuator disc is in one
® : ‘of ifs said positions and spéced £herefrom when
it is in the:other of its said positions;
g. a bimetallic disc automatically actuated in
- response to a predetermined temperatufe; and
h. retaining means positioning said bimetallic
disc in said switch so that when the interior
portion thereof is flexed away from said base, the
peripheral portion thereof communicates movement
to said actuator disc proximal to:said connected
end to move said actuator disc from said undeformed
to said deformed position.
5. In the switch construction of claim 4, said arm .

overlying said fulcrum means at a point adjacent the connected

end .of said arm.

re



#

.-'iéically connected to said first termnal nmeans a i ctrical
“togni cation with said novabl e contact when said act I'gmﬂ m’um,u"Ione
n
S

of its said positions and spaced therefromwhen it jis t its
said positions; g. a binetallic dj s automatical 'y actuated in response
to a predeterm ned tenperature; and h. retaining means positioning said,_,

bimetallic disc in said switch so that when the interior portion thereof L@-
fl exed away from said base, the peripheral portion thereof communicates
movenent to sai ¢.actdabersdditek donetdtutRliod @fsataimCHNRACH @dagnd to nove said
actuator disc fromsaid undefornmed to said deforned position. 5. In the
SW t ch cosiitiottfueshef chiwictedizedaasl aasubsadntialilng ixaithd wing whickeans at a
poi nt adj acent the connected end of said arm - 22 - 6. I'n the switch
const ructdefiines apl apen 4ntexdiod dnedyos seid asthararhdiscghasziacreni zed as a
substantially circular ring which defines an open interior area of said

act uat or ﬂf@e‘;‘?i@aiséb%&ﬁmté%(ﬁénmdéglén%Faﬁlb’aﬁ"y‘ paift aptiphensdardly from said
peripheral ring into said open area. 7. In the switch construction of claim
4, said rEjtnéi iiﬁvﬁ:gsaid Opep area.

~

7. 1In the switch construction of claim 4, said retaining
meaﬁé comprising:

A. a support post which extends upwardly from
said base and communicates with substantially
the opposite peripheral portion of said bimetallic
disc as said actuator disc; and |
B. means positioning said actuator and bimetallic
discs in general alignment and communicating with
the interior portion of said bimetallic disc
when it is flexed away from said base, so that
the peripheral portion thereof simultaneously
communicates with said post and said actuator disc

- portion proximal to said connected end to move
said actuator disc from its substantiall& =

undeformed to its deformed position.




means canpri sing: A. a support post which extends u \Iﬂmm ilwuzul“‘ base @
and:comuni cates with substantially the opposite peri ertsom of said

bimetal lic disc as.said actuator disc; and B. nmeans positioning said
actuator and bimetallic discs in general al iegyent and conmuni cating with
.thg interior portion of said binetaJlic disc when it is flexed away from
%ﬁubasé "so0 that the p8ri pker thepsvitch chesévficsionl béinedadhy 7,
nicates with said post and said actuator disc portion proxinmal to said
connected end s$aidopesseidninguneansdeompiistmpt ansehelasuirel by saddf or ned
to its deformed position. - 23- 8 In the switch construction of claim

7, said positipas@ogwhEeRshéQsesi §408 #DreBCckosudeann ﬁevﬁbméseow@h@&shouses
said first fixed and novabl e contacts, said ful crum neans, said post, said

actuator di-sc @Qﬂd5fu1cruﬁahéaﬂb”Egéih'Eogtscsagd 5EthQEo§WH EB aBélng

construction of claimS8, sal encl osure further characierize

electr|§ally ngggcéiﬁgtaf f%éch construction further conpr|5|ng nmeans
electrlcally i nsu I'ng sa enclosure fromsaid

i 9. 1In the switch constructioﬁ of claim 8, said
enclosure further characterized as béing electrically
conductive, said switch cbnstructioh further comprising
means electrically insulating said enclosure'frqm-said

5 first and second terminal means, and'ﬁﬁird terminal -

means electrically connected to said enclosure.

IOP: In'ﬁhé:switch c§hstrucﬁidﬂ of claiml8;
said enclosure furthér ﬁhafacterized ;s having an iﬁﬁérdly
pfojecting abutment:Which is engag§d By said bimetallic
disc upon the flexing of the interiofipoftion thereof
5 away from s#id-base to effect éaidjcommunication thereof

with said post and said actuator disc.

Iz

11. 1In the switch conétruétion of claim 9,
said enclosure further characteri;ed'as having an iﬁwardly
projecting abutment which is engaged by said bimetallic..
disc upon the flexing of the interior portion thgfeof

5 away from said base to efféctgsaid communication with

‘gaid post and said actuator disc.
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. of A
A - A

proj ecting abutnment which is engaged by said binetal
flexing of the interi-or portion thep 5 amay
effect said comunication thereof with said post and said actuator *di sc.

first -and second terninal neans, and third_term nal neans

stk

trically connected’to said enclosure. 10... In the swtch construction
of claim@8, said enclosure further characterized as qﬂ Uﬁ ~an i nwardly

11. In the switch constructlon of claim9, said enclosure further
characteri.zed as ha |ng mardl roj ecti ng abutnment mhlch I s engaged by
said binetallic di s¢2upo ntﬁ efF@% (%° ‘? dFP Bt hereof 5

away from sai d base to effectsaid communication mnth sald post and said

act uat or 8a#g. post. comprising |nmetaldd

q esdomhtinlctisorelgctrtigadyy said

post conmprising a netallic post which is electrically connected to said
second t ecannettedats saddwsiechnsk tensnatr meginss armtl adtictt eaxtirsds ring to

effect the electrical 5 connection of said actuator disc to said

second t ethroagh sadds aettatbe sHew airy dheffidct cnicldmacicdB.

swi tch construction of claim9,

i ssel ect r peahb¥tE8ANSE! 8d 140 aTdid t9AC @G d &oMgiald RABh b MY

~ means and the securement thereof to said base.

13. 1In the switch construction of claim 9, said
post comﬁrising'a metallic post which is electrically
connected to said second términallméans and which
extends thfough said actuator disc riﬁg to effect the
electrical connection of said actuator disc to said
second terminal means and the seéurement thereof to said

base.

14. 1In the switch construction of claim 11,

said electical insulating means comprising an insulator

disc which is interposed between said bimetallic disc

and said actuator disc, and said bimetallic.disc and

said post.

In the

sai d post conprising a netallic post which

-



-

ext errds Ihrough sai d actuator disc ri ng to effect the 5 el ectrical
connectfon of said actuator disc to said second term nal_ means and tThe
securenent thereof.to said base. 14. In'the switch construction of claim

11,” said el ectical insulating means conpri sizgg an i nsﬂ MHMIHIHHLIM| chis
i Qter posed between said binmetallic disc and“Sai"d actu said
bilrlpt allic di.sc and 5. said post. . - 25 - 15. In the " svmtc

)

‘construction of claim4, said actuator disc further characterized as having-

i nwardly extending portigns %ltq,lg Q&E@ﬂdcoanQ{U S%&i Qﬁgoﬁya ﬁ,e@t isQfy i nto

-communi cation with said armat a point internediate t ength of the

latter to define go.Qubpedidlyeither dnagadiabizePhas haviR] ahbifal 'é;:@l:endmg
communi cating with said tab to nove said actuator disc fromi

substantially undPBﬂmagl whach teéxtdrd @roRbap@Sbddyosectibn ihe édﬂtnhﬁh:atlon
construction of clains 4, 10 or 11, further conprising fourth external

el ectrical term naith/Bapd aaft sniadphiazeineraediand theyabdgehcoftthet laanet e

opposite side of said armfromsaid first novable contact, and a second

fi xed contact noudt£theoan smitedatidgecextendirgctab cabhid drimendldat iddscwith said
second novabl e contact when said first novable and fixed contacts are in
spaced rel ation andmmeeﬁngrmhsaﬁﬁ $ek diedmeitey adide 8eblrﬂta€td%ﬁeﬁrf§'ailﬁs

® substantlally undeformed to its deformed position.

16. The switch construction of claims 4, 10 or 11, further
c;mprising fourﬁh external electrical terminal means on said base,
a second movable contact on the opposite side of said arm from
said first movable coﬁtact, and a secqnd fixed contact mounted on
'said base in electrical communication with said second movable
contact when said first movable and fixed contacts are ‘in Spaééd. 
relation and spaced from said secoand movable contact when said |

first movable and fixed contacts are in electrical communication. .

17. 1In the switch construction of claims 8, 10 or 12,
said actuator disc further characterized as having a contact tab
which extends dutwardly from said ring and engages said enclosure

to effect electrical continuity therebetween.

#

“
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g§§;t~nnvable and, fi xed ,contacts are in electrical communication.. 17. In
switch construction of clains 8, 10 or 12, said actuator d'sc furtﬁer
claracterized as having a contact tab which ext ends ou

ring and engages said enclosure to effect electrical i"!““ﬂr I “uluulL
- 26 - 18.© In the swi 2& constructio

t her ebétween.

said post further characterized as conprising a support ‘mertber whi ch i's
integrally nolded with said base and an el ectrically conductive tubul ar

termnal 5

_ - menber whigh i ctrig y connected to Seco
terminal neans and extend§-th Buﬁﬁ sél"&%gbt GRBGET d’icst&%ﬁf‘g@tmﬁ
securenent thereof to said bas; g@STh 'switch construction of claim?7,

Mg

further conpriSFn8.afddfeBPBtc

connected to said second termi nal neans and extends through said actuator
di st to ef fectsspport mambgrt whisbnidst Aatearald ys siod dess avidiy sade

el ectrical connection therebetween; said post further characterized as
bei ng made of haselandrhnablbntuﬁaaﬂﬂg ieeneivicali van dubeilag rteomidred i n sai d
sleeve to effect the attachnment thereof to said base and al so further
effect she attmehbest whlch is efletaird cadflyatconndicted o daidazzond

10

terminal means and extends through said actuator disc

to effect the securement thereof to said base.

19. The switch construction of claim 7,
further comprising aﬁ electrically conductive sleeve
which is electrically cﬁnnected to said second terminal
means and extends throﬁgh said -actuator disc to effect
the attachment thereof:to said base and the electrical
connection therebetﬁeen, said post further characterized
as being made of an electrical insulating mateiial and
being received in said sleeve to effect the attachment
thereof to said base and_alsp further effect the attachment

of said actuator disc to said base.

rafsenigess amicomprisdng & ical | y
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27 - 20 In the swtch construction of claim19, said sleeve ext endi ng 6&59
through sai d base “and’ext endi ng outwardly therefromto conprise said second
t erqi nal neans, ssaid switch construction further conpprs:ng a—5

r €t.di ner washer retaining said sleeve in said base. In the switch
construGLron of claim 19, said sleeve extending- through u un ﬂ"
sigond terim nal neans being received in the end of sai dlmu \“ lm“m'u
from sai d” post to effect electrical connecihon 5 theredf to %aid *

sl eeve. 22. A thernpstatic switch substantially as hereinbefore described
with reference to and as shown in Figures 1 to 5 or Figures 1, 2, 3 and 6
or Figure 7 or Figures 8, 9 and 10 or Figure 11 or Figure 12 or Figures 12

and 13. 20. In the switch construction of claim 19,

said sleeve extending through said base and extending
. outwardly therefrom to comprise said second terminal
means, said switch construction further comprising a

5 retainer washer retaining said sleeve in said base.

- 21. In the switch construction of claim 19,
said sleeve extending through said base, said second
terminal means being received in the end of said sleeve
opposite from said post uo efféct electrical connection

5 - thereof to said sleeve.

22. A thermostatic switch substantially as
hereinbefore described with reference to and as shown in
Figures 1 to 5 or Figurés 1, 2, 3 and 6 or Figure 7 or Figures

8, 9 and 10 or Figure 1l or Figure 12 or Figureé 12 and 13.
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