-1 - 2146844 AC SW TCHI NG DEVI CE The
instant invention relates to a magnetically operated AC sw tching device,
su hﬁ§§ an AC contactor, and 5 nore particularly to an AC device
mhﬁQ\(ﬁxhibits slight delay characteristics on dropout. It has been found

t hat™~f'or sone electrical switching applications in the conputer industry |,
and in other industries, slight delay characteristics o r re 10 ﬂ(
desirable. Mre specifically, it hgsjgeen_found L hat fE?féﬁﬁS?ééﬁlications
it is desirable for a contactor to be ®operable to nmaintain a circuit in an
el ectrically genfigatgthcobeglcgsed condition for an instant after the

el ectrical power to € contactor has been interrupted or shut off. 15

In the conputer industty a delay feature of this type is desirable for sone
contactor applications in order to permt safe shutdown of equipnent
ener gi zed through cont a@hgr §nskasisdsventioneredaitiesr &R Fagnaidcally

"brownout" conditions. _Ln this regard,.a slight del ay-op-draopout provi eé

anpl 690 DaratEd BCoaY R h HG A Lih e BT A5 AR SREAR SN And

wi t hgut resul t] i |,QS folnfor i anul.nRg .stor ' .
rrermgr)y, V\/neregls?%\j{n t‘ﬂao%tpeﬁ%l?as ea %fégdg?:ta_ s%"o’?éegg ‘P{l\??{%e%#%ﬁt%%r sqrrg'r#or{rky can
be permanent | Yehast chE6aeikehise icECon0drdpbts, havi ng del ay features 25

have been availab?ic%ndahave so#gtiﬁésabe%n used in the above-descri bed -
applications where del agtf eRAHI SSedVEERRRD RHAY I €6r Tdvmd eledledftdiadnown

DC contactors have conpri sed
switching applications in the computer industry and in other

industries, slight delay characteristics on dropout are <?

k’io desirable. More specifically, it has been found that for
some applications it is desirable for a contactor to be

operable to maintain a circuit in an electrically connected

or closed condition for an instant after the electrical

power to the contactor has been interrupted or shut off.

15 In the computer industry a delay feature of this type is

desirable for some contactor applications in order to permit

safe shutdown of'eqhipment‘energized through contactors in

cases of power failure or serious "brownout” qonditions, (
U In this regard, a slight delay-on-dropout provides ample
20 time to permit a safe shutdown of computer equipment without
resulting in the loss of information and programming stored “

in memdry, whereas without this featuré data stored in the

computer memory can be permanently lost.
Heretofore, DC contactors having delay features
25 have been available and have sometimes been used in the
above-described applications wheré delay features have been

required. The heretofore known DC contactors have comprised



-2- separate DC pickup and hol di ng wi ndi ngs,. the pickup w ndi ngs bei ng of
substantially greater strength than the hol ding wi ndi ngs and bei ng operabl e
for closing the contacts of the contactors, and the hol ding mﬁndin%igaping
operable for 5 mai ntai ning the contacts in the closed posit S
thereof . Contactors of this type have further conprised capacitors
&ettrically connected in parallel ‘acrqsf. the holding w ndings thereof to
provi de the necessary delay features and have.included sw tches for
deenergi zi ng the pickup 10 wi ndings thereof once. the respective:
contacts of thepapataTmpicRup and hoktagageniridings praeepiclbey wdwdinkst he
pi ckup wi ndi ngs, which draw substantial anounts of current. Unfortunately,
however, t hebehrghafii sabstanhialhyt goraperestirangth tthanDEhei dloddingndi ng
-swi t ches has been_a maj or drawback in contactors of this &gpe and
e .

15
‘has frequent| ywiedingeRnd beilagupper ablad auciesingathe crenkadhs afa
ener al | roven to pe nore reliable than DC contacfors; however, AC
gohtacto?spwﬁtﬁ°EF?%E?¥%e BB#afh&%Qﬂkﬁiﬂﬁ %h%#h%Q%rP%fP%s°ﬁ§§ébi%ré?ﬁfore
20 - been_un il able i l.e attenpts. have been e 1. provide del a
_'char 2cterist i c‘é‘g?jgg%%%g‘g i E0¢ ?’%o%t‘eﬁ%él n%g)t S}Ee ocplg ?eﬁ"g pcﬁnsitctﬁeo n&)%[hg&e %!’_n ACy
contactors Wi tRofasbePol Sofred{le LYf® nddle HSRMlr Ylbr RSP Uapal1dB¥sCes

-.has been ineffective. ' o
x electrically connected in parallel - across the  holding

>

windings thereof to provide the necessary delay features
and have included switches for deenergizing  the pickpp'

10 ' windings thereof ‘once the respective .contaéts of the
.contactors are.in”engagement to prevent burnout of thé

pickup windings, which draw”substantial.amounté of currenﬁ.__
.Unfortunately,  howéver,'-'the mechahical malfunction
'potential of 'th_e DC pickup w_inding.-s_wi‘tche_'s- has been a major

15 drawback in contactors of this type and has fregquently

resulted in pickub winding burnout. |

AC-COntactoré have gengrally proven to  be more
W _ - reliable than DC contactors; however, AC contactofs with
effective delay-on-dropout characteristics.have heretofore
20 been unavailable. While attempts have been made to provide
¥, : delay éharacteristics by.mechanicaliy.delaying the opening
-of the contacts in AC contactors with dash'pots or the like,
the use of such mechanical devices has been ineffective.
. Specifically, mechanical delay components of this type have
25 -~ merely functioned to slow the movement of the contacts of
the contactors and have therefore resulted in undesirable

- contact arcing. What is actually desired in this regard is



Specifically, mechanical delay conponents of this type have 25

merely. .functioned to slow the novenent of the contacts of thé contactors
Y herefore resulted in undesirabl e contact arcing. Wat
this regard is

and hay
desired}tl

“novenent of contacts without thereafter inpeding the novenent of the

cont act's.

The reason that AC contactors tn3general are nore 5

reliable than DC contactors is that they do not require nechanical

swi t ching conponents in order to prevent pickup w nding burnout.
regard, when am Afelapnt feabureswbiehgiindd.ialily ndelays y theawovemesitat ofel y
| arge "inrush" current which creates a |arge magnetic field, whereby the 10

armature of thEWFREE oH thoukadianeadfiter Him ng the tpeverge;of heheof

to close the contacts of the contactor. However, after the armature has
been noved so t9PR*3GtSs adj acent the magnet of the contactor, the current

draw of the w nding nat ur :_Léegggﬁeﬂ?a SA%JQ?%‘%E%&%%K’@E O(,goeﬁ‘teé'??t\yo%%?nm?ﬂee
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winding burnout. In this regard, when an AC contactor is

energized, it initially draws a relatively large "inrush®

current which creates a large magnetic field, whereby the

armature of the contactor is magnetically attracted to the

. magnet .thereof to . close the contacts of the contactor.

- However, after the armature has been moved so that it is

adjacent the magnet of the contactor, the current draw of

~ the winding naturally decreases substantially to a low

"sealed" current level which is required to keep the

contactor in the closed position thereof but which cén_be

maintained indefinitely without burnout. This is'a natural
phenomenon of AC contactors which permits the same winding
to be used as both a pickup winding and a holding winding
so that mechanical switching compoﬁents-are not necessary.
It has, however, herétofore been impossible to provide
electrical delay features in AC contactors of this type
using capacitors since capacitors are only operable with
DC voltage.

The instant invention provides an AC contactor

which exhibits delay characteristics on dropout and which

is therefore effective for use in the computer industry and

In this

is actually
-3- a delay feature which initially delays the
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20 ' so that mechanical sw tching conponents are not necessary. It ___
has, however, herétofore been inpossible to provide electrical delay é%?i
features in AC contactors of this type using capacitors since capacitor

are only operable with DC voltage. 25 The instant
|nvent|on provi des an AC contactor which exhibits delay characteristics on
drapout and which is therefore effective fog_use in the conputer industry
and - other industries in applications wher e del ay-on-dropout is

necessary. Contactors of the type with which the instant invention are

concerned conprigtfes Qﬁahé‘éki’ésbﬂﬂ)éﬂﬂiq(?:a‘%fxo@a% Wheebr 86Dy L ASLAASHAEE is
‘material, first and second fi xed contacts nounted on he body,

a fixed nagnehecebb;ryespcbﬁtaetekeneﬂttm@ tee beiyh whiel adlee instant
magnetical ly responsive el enent on the body biased to a first position of
‘spaced di sengagémyentiopmarkechngetnedeconprbse avvemtacter bt oadie of
‘position of engagenent therewth, and first and 10 _ second nnvable
contacts rount edNi #lerésiraiaingulatingrwaterial i obist tand mrrand Sikaktic

el ement for novenent therew th hetween po i on whergin_the ar e

Shoagolent. w ¢ OREaFAer BaHRCedoola | HhRd BOM actd T oKbe tRAtnSE foatin,
posttion wher el g LREKs308. O GRECoA SRATIERIPY ! paTLTe R LR
:pi ckup winding fRURLELiGR @98maht on the body biased to a first position

' ] of spaced disengagement from the fixed element but movable
; g“/ to a second position of engagement therewith, end_first and’
.10 -~ second mevable contacts mounted in electrically insulated
-relation on the movable magnetic element for mevemept

therewith between a position wherein they are ineengagemennhyw
'_-with_the.first and second fixed contacts, respectively, and
a position.whereig they.are in.speced.disengagement from
15 ~ the fixed.contaets. The contactor of the-insﬁant invention
further comprises an Acepickup winding mounted on one of
the magnetically responsive elements for -effectin§ the
N3 magnetic energization thereof upon electrical-ene#gization
: of the pickup winding with an AC power source, and a DC
20 holding winding mounted on one of the magnetically
¥ responsiVe elemehts for maintaining the movable element in
the secondlposition thereof. The contactor also comprises
a capacitor electrically connected across the holding
winding and a rectifier electrically connected across the
25 _ holding winding in parallel with the capacitor for supplying
DC power to the holding winding and the capacitor.from the

AC power source. Aecordingly, the contactor is completely



the magnetically responsive elenments for effecting the magnetic

energi zati on thereof upon electrical energization of the pickup w nding

wi Oan AC power source, and a DC 20 hol ding w nding . nounted on
one” of the magnetically responsive elenents for naintaining the novable
element in the second position thereof. The contactor also conprises a -,
capacitor electrically connected across the holding winding and a rectifi e
el ectrically connected across the 25 's’holding wi nding in parallel '
with the capacitor for supplying DC power to the holding w nding and the

capaci for fromepag, Qagggeﬁgmgrﬁee AL Qoo DRaCOBLEAC pdTer £or

conpletely ener ower “source and

the pickup w n@hggéﬁ t}}&ldd‘céﬂléif‘e%@ bEEt hf)bfgdégr aPre 'fQQrDQ.‘cFPWer

to the holding win hereof a result, the advantages o

contactors andﬁ%vciarihgcmr {ao5er to theamalaqea‘al m@alxagatwe&@be corntqa@t or
whi ch uses both AC and DC power for the operation thereof but which is

o ener gi zabl e fr eesaltACthevadvantages dof At ecmiactiorenaafl Doe amrtartors the

AC pi ckup winding thereof initially draws a substantial amount of 10
currént until eie combihednignat Eiagle cenpantéyewhichrwses thathe HC |é!ndrmved
to a position of engagement with the fixed magnetically responsive

el ement  wher eBfoRoVeRefonha °@Gﬁ§é‘rﬁﬁﬂ Bhepeof PFéﬁ’AEhﬁicbkb% ehord irphle S

substanti al |
y from an AC power source,

4

In the operation of the contactor, the AC piékup
winding thereof initially draws ‘a -substantial amount of
10 current until the movable magneticaily responsive element
‘therecf is moved to a position of engagement with the.fixed
magnetically responsive element wherenpon the power
consumption of the AC pickup winding is substantialiy
reduced, similar to -the winding of a conventional AC
15 - - contactor. As a result, the AC pickup winding can remain
| - energized without burning out, although it is not required
for maintaining the contacts in ﬁhe 'closed pdsitions
thereof. The DC holding winding, on the other hand, is ‘Q)
- operative for maintaining the contactor in the  closed
20 position thereof; and since it operates on DC power, a
dropout delay can be provided utilizing a capacitor. As.a
 result, it is seen that the contactor of the instant
invention combines the advantages of AC contactors with
those of DC contactors to'provide a reliable contactor
25 . * having a delay-on-dropout feature. Further, although the

invention is illustrated and described as a contactor, the



reduced, simlar to the winding of a conventional AC 15 cont act or

As a result, the AC pickup wi nding can remain energized wthout burning ,
out, although it is not required for maintaining the contacts in the closed
positions thereof. The DC hol ding wi nding, on the other hand, is -
operative for maintaining the contactor in the closed 20 © position

t heweof ;" and since it operates on DC power ~.ga dropout delay can be provided
utilizing a capacitor. As a result, it is seen that the contactor of the

i nstant invention conbines the advantages of AC contactors with those of DC
contactors to prembathinmente! thbkeofonimcisolendid relaps) n@etxr., is also

del ay-on-dropout feature. Further, although the invention is illustrated
and descri bed assentampladiedt., the -6- enbodi ment thereof in solenoid
relays, etc., is also contenplated. Accordingly, it is a pripmary object of

the instant invéntion to PYEATEENgL¥e| hnk% anREHBATYE SRIPCERY Hecingtant
g tching devi ooy o0l G S oFel 00t LoRd Ui AIBLI, SBlsstufl A0°
OB Ty B0 choroutal SRR W VIR AR LA RGPEYBEyRRLY o0 A
svm'.'tch.for use W th compuiglowil WBdct Cof the instant invention is to
) . provide a reliable contactor having a delay-oh-dropout
\ feature which is energizable from an AC power source.
~ A still further object of the instant invention
0 - ;‘.s to ér_évide a switch for use with computer equipment to
perm.it ..the safe shutdown thereof un_d_e_r' power failure or
severe brownout. conditions.
o Other objects, features and advantages of the
invention shall become apparent as. the description thereof

15 -~ proceeds when considered in connection with the accompanying

illustrative drawings.



perﬁ%t the safe. shutdown thereof under power failure or severe brownout

cofigtd i ons. Ot her objects, features and advantages of the irnvention shal
becofre’ apparent as the description thereof 15 proceeds when
considered in connection with the acconpanying illustrative draw ngs. In
the drawi ngs which illustrate the best node presently contenpl ated for e
carrying out the present 5 invention.yEig. 1 is a schematic diagram of«
the contactor circuitry of the instant invention; 10 Fi g.
2 is a sectional view of a contactor in the open position thereof with the
circuitry of the contactor schematically illustrated; and Fig. 3 is a
sectional view of the contactor in 15 t he cl osed position thereof.

-8- Referring nowto the drawi ngs, the electrical contactor circuitry

of the instant . invention is schematically illustrated in Fig. 1 and
_general ly indicated 5 Ingithep dramingsowhhihorildysinate the ikesged in

conbi nati on . _
mode presently contemplated for carrying out the present

5 invention:

Pig. 1 is a schematic diagram of the contactor

circuitry of the instant invention;

10 Fig. 2 -is a sectional view of a contactor in the
open position thereof with the circuitry of the contactor

schematically illustrated; and

Fig. 3 is a sectional view of the contactor in

15 the closed position thereof.



such as a contactor body and fixed and novabl e magnetically responsive /
el enents (shown in _Figs. 2 and 3) which will hereinafter be nore fully™
descri bed. The 10 contactor wunit 12 also conprises fixed and
novabl e contacts 14 and 16, an AC pickup w nding 18, and a DC hol di ng

wi n#ng 20 which will also hereinafter .\be ngre f ully described. The
contactor circuitry 10 is electrically conneCted to the contactor unit 12
and conprises a 15 rectifier 22 and a capacitor 24. The pickup
winding 18 and the rectifier 22 are electrically connected to an AC power
source 26 for energization with AC power through any suitable control
device, such as switch 27, rurdridiaighcie ngowthei @ravdngad e capesti Déal4
are electrically connected in parallel 20 to the rectifier 22 for
energi zati on wi thcdEgawer . cliponiengr gicft i aheof imstarnt adneentipouitisy
10 with the AC power source 26, the AC pi.ckup winding 18 functions to nove
the novabl e contsghematigaliln §llus§ugtadnin Rijg.hl and generadlyohndieatad
and the_DC hol ding wi nding 20 which is energized 25, t'hrough,t he,
feLtif18r 22 functh o t ki GRAEAR o SHEFRHEEYC St 48t Bsed 1R eABRLBALHED

ith the fixed tacts 14. Th 4 i I i zed th h t
Fegtifior 22 and WLeH o3 FHRKAREEE hERbE Y WRASHI STOMHRIFAT coPRERREPS
and .accor dingly, é&éi?toery %%}npgkéﬁtgowéh faaé lauf:gntéggor body and fixed and

. - movable magnetically responsive elements (shown in FPigs. 2

with a contactor unit 12 which conprises conventional contactor corrpom@_.

and 3) which will hereinafter be more fully described. The

10 - contactor ._unit 12 also comprises fixed and movable
contacts 14 and 16, an AC pickup winding 18, and a DC holdimj

winding 20 which will also hereinafter . he mare fﬁlly

described. The contactor circuitry 10 is electrically

connected to the .c'ontacto,'x': unit 12 and comprises a

15 - 'rectifie_r 22 and a éapacitoxf 24. The pickup winding 18 and

the rectifier 22 are electrically _conne'cted'tb an AC power .

' s.burce 26 for energization with AC power through any suitable

W, control device, such as switch 27, and the holding winding 20
and the capacitor 24 are electrically connected in'par_allel.

20 : to the rectifier 22 for energization with DC power. Upon
. - .~ energization of ‘the contactor circuitry 10 with the AC power
source 26, the AC pickup winding 18 funct'idns to move the

‘movable contacts 16 into engagement with the fixed

-~ contacts 14, and the DC holding winding 20 which is energized

25 through the rectifier 22 functions to maintain the movable
contacts 16 in engagement with the fixed contacts 14. The

capacitor 24 is also energized through the rectifier 22 and



“‘capacitor 24 discharges energy stored therein to maintain the energization
of. e holding winding 20 for a fraction of 5 a sécond after the

oc ence of the power failure, whereby a delay is provided in the
separation of the novable contacts 16 fromthe fixed contacts 14. Referring
nowto Figs 2 and 3, the contactor is showmn in Fig. 2 wwth a portion of the "
circuitry thereof 10 schematical Ly.illustrated and with the e
contactor unit 12 thereof structurally represented in the open position
t hereof, whereas the contactor unit 12 per se is illustrated in the cl osed
. posi tion therigofconhelcitgd Rhebetoethi pacdllébewiont Bhé owinding 120 caifd i ses
the fixed and novable 15 contacts 14 and 16, respectively, the AC

pi ckup mﬁndimgcnidiandybheiﬁc kbedi eyenktndofig 20. pdwer cofd Bktos, untte 12
further conprises a contactor body 28 in which a carrier 30 is nounted,

both the bodyar@cdi@r: R4 éasphérgse snéreragtyrséuh@eﬁeu@ 9 mairtain rical

I nsul ating material, such phenolic. Al so included,in the
contactor unit®®1 ?nF§géz?‘Fk‘éﬂ ‘?ﬁaé’-ﬁ'@t PE&FF‘?%‘@S‘H&M ¢4 %?’ér?eﬁFaSFlﬁﬁg?fet 32

d he bad b I
armdt ure 34 1 SSEORENRATD L CHAPFFERCa0T (et B B0 TR TP he  *
pody 28, botl 1 4:qpang! ”é 0ffded NarA! BRL VI 5catmn 8! M M1 8 )
errous materi a e ar ture 1'on of :

i's nmovabl e "between a Tirst posi

spaced di sengagRiERits flrsorflrbhetﬁag@@keaZcbhhaéiéa gd in Fig. 2 and a second -
i |

posi tion of
: ‘Referring now to Figs 2.and.3,sthe contactor is

~ -

shown in Fig. 2 with a portion of the circuitry thereof
10 schematically illustrated and with the contactor unit 12
thereof structurally represented' in the open position
thereof, whereas the contactor unit 12 per se is illustrated
in the closed position thereof in Fig. 3. As mentioned,
the contactor unit 12 comprises the fixed and movable
15 contacts 14 and 16, respegtively,.the AC pickup winding 18,
and the DC holding winding 20 . The contactor unit 12 further

comprises a contactor body 28 in which a carrier 30 is

mounted, both the body 28 and the carrier 30 preferably U

being made of an electrical insulating material, such as a

20 phenolic. Also included in the contactor unit 12 is a fixed

magnetically responsive element or magnet 32 mounted in the .

body 28 and a movable magnetically responsive element or
armature 34 is attached to the carrier 30 for movement
therewith in the body 28, both the magnet 32 and the armature
25 being made of a ferrous material. The armature 34 is movable
between a first position of spaced disengagement from. the

magnet 32 illustrated in Fig. 2 and a second position of

4.

v



-10- engagenent therewith illustrated in Fig. 3, the armature 34 being

bi ased to the first or disengaged position thereof wth a return spring(
In the contactor unit 12 as herein enbodied, a plurality of rectangul ar™
frame el ements 38 5 integrally extend fromthe carrier 30 and
centai n contact springs 40 which are secured at the ends thereof to the
frane el ements 38 as at 42. The novabl e ebotacts 16 are slidably received:
in the frame elements 38 and are secured to.the springs 40 as at 44.
Accordi ngly, when the armature 34 10 is nmoved to its. second position
of engagenent @RgaIeRRNHEEhRYewith il ustirated chenFig383,t hbesprmagur40,
and the novabl ¢, contacts 16 are al so noved general |y towards the magnet 32.
The fi xed contg‘&t}%e’ﬁﬂ Biasedukecthne f insd BSd?’-%B"%%g?‘ﬁe&°9c1H-'e‘3P'h|téeFﬁ°§paced

novabl e 15 en .t he ar

|rte!sa1E : ?gt Wloﬁ hdltégthgaa@? uﬁBs??f’CJ‘ﬁgangr sgnt %’ﬂtﬂfdu% _ta'sg Erlﬁr"@ in
engagenent wi tgmwg é@vagl q&gtlﬁg#s (}]15 %%Qahgﬁtlg maﬁﬁ#[ eséléﬁe |r3§

second position, engage magne‘%

will be seen fi@ﬂécﬁ'ﬂll e:Eﬂﬁmé“ﬂdﬂ‘%eb%a‘ﬁQ%rz%O and %t% )ﬁeg:oﬁ'EQCt

frovabl'e contacts 14 and 16, respectively, is less than the di stance between

the armature 3dpingd heo neBieh 3IAZeWiRiturdl AHTBEnE Cedds | ShéPebf Stbhi Ehb
osition of spaced di sengagenent fromthe magnet 32. Accordingly, when the

armature 34 isfnmdelmmmgh@eamnatMZh t tbemaguebl&2cobacts l6hare

springs 40 are ressed to provide pressurized
: sllda y received in the frame elements 38 and are secured

;.

(N _ to the springs 40 as at 44. Accordingly, when the armature 34
10 ie moved to ~its second position of engagement with -t_:he
_ magnet 32, the frame elements 38, the springs 40, and ‘the
movable contacts 16 are also moved generally towarde £he

‘magnet 32. The,fixed-contacts- 14 are meunted in the body 28

- so that they are in spaced relation _-Qith the movable

15 contacts 16 when the armature 3.4- is in its first or disengaged
position and so that the fixed contaets 14 are in engagement

with the movable contacts 16 when the armature 34 is in its

second position, i.e., its position of engagement_ with the

- magnet 32, As will be seen from Fig. 2, the distance between

20 the fixed and movable contacts 14 and 16, respectively, is
less than the distance between the armature 34 and the

magnet 32 when the armature 34 is in its first position of

_ spaced disengagement from the magaet 32. Accordingly, when

the armature 34 is moved into engagement with the magnet 32,

25_ .the springs 40 are compressed to provide pressurized
engagement of the 'moﬁable contacts 16 with the fixed

contacts 14. The magnet 32, which is mounted in the contactor



engagenent  of
maggesy 32, whi
con uration,
are preferably
| nsul ati on 48
each ot her and
electrically

her ei nabove se
connected to t

the novable contacts 16 with the fixed contacts 14. The

ch is nounted in the contactor body 28, may be of E-sh
and the pickup and hol ding wi ndings 18 and 20, respectiv
coaxially wound around the center |eg 46 of the E-magnet
electrically insulates the windings 18 and 20 5
fromthe E-magnet 32. The_AC. pickup winding 18 is
connected to the AC power source 26 through the switch 27
t forth, and the DC holding winding 20 is electrically

h@odyECZB',f in@ly b& T B-ghapedc apadiilgiraz4onsOoahdathehpidRup

capacitor 24 and the rectifier 22 are in parallel relation, and -the
rectifier 22 i samdd holldiagl #indimyediteand R0 heedGepbirel goamep2éfehabligh
In operation, the switch 27 is closed so that both the AC

.the switch 27.

pi ckup w ndi ng

~Upon initial e

relatively hig
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"inrush" curr

produced betwe

e xirl khwopadhar eund thiengentepdlas 46 of theFemagaegi 324,
nergizatjion of the contactor mrcwtrgge there is a
pViR

hERgHafsion 4gr ekeety fealin AR & ‘éb“?\f' neft Agd180
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34 is drawn t owgsgiscd Nes through the switch 27 as hereinabove set forth,

[T SRR

- 10

15

20

25

and the DC holding winding 20 is electrically connected to
the rectifier 22 and to the capacitor 24, so that thé
capacitor 24 and the rectifier 22 are in parallel relation,
and the rectifier 22 is electriéally connected to the AC
power source 26 through the switch 27.

In operation, the switch 27 is closed so that

both the AC pickup winding 18 and the DC holding winding 20

- are energized. Upon initial'énergization of the contactor

circuitry 10, there is a relatively high "inrush® current
flow through the AC pickup winding 18, bécaus'e the impedance
in the winding 18 is relatively low when the armature 34 is
in spaced relation to the E-magnet 32. As a result of this

"inrush®™ current, a relatively high electromaghetic

aped
ely,
32.

from._
s

as

ture

re.

attraction is produced between the E-magnet 32 and the

armature 34 whereby the armature 34 is drawn towards the

E-magnet 32, along with the carrier 30, the frame 38, the

springs 40 and the movable contacts 16, compressing the-

spring 36 and moving the movable contacts 16 into engagement
with the fixed contacts 14. After the armature 34 has been

moved into engagement with the E-magnet 32, the impedance

R



E-magnet 32, along with the carrier 30, the frame 38, the springs 40 an
t he novabl e contacts 16, conpressing the 25 spring 36 and nnvinégg
the novabl e contacts 16 into engagenent with the fixed contacts 14. After™
the armature 34 has been noved into engagenent with the E-nagnet 32, the

| rpedance -12- in the pickup winding 18 is increased substantially by
tke interference of the armature 34 mﬁth;& e magnetic flux |lines around the
E- magnet 32 so that the current flow through the pickup winding 18 drops to
a low "sealed current" level 5 whi ch can be maintained indefinitely

W t hout causi ng.nb'ﬂflgoﬁicﬁfx W ARPIBYR WnedeRdedBsubsPakt L AEIPIBRIME 34
has been noved I nto ehgagenent wt'h the E-nmagnet 32, the DC hol ding wi ndi ng

20 nai ntai ns t hatarFareheeddf ithecagngedratl4 hirtvthd maynewie Abukiladss
hol di ng wi nding 20 remai ns energized. In 10 this connection, it is

pref erabl e t hatarbeadsthergrnagiett 32 sagtikat ctie elurnenddfdon bhrewgh khe -
hot di ng wi ndi ng 20 be of substantially greater magnitude.than the. peak
magni t ude of Pickmpgndmding a8 @repictd By kawe TReadiak pssand hgtehen
the armature 34 is in its second, position wherein jt 15 . IS in
‘engagénent wi t Whish Eambger invainediadedindfelyafit CheRt FEUSIPI ML AL
e e e L R4 B RS e
when the mdvéd into engagement with the E-magnet 32, the DC holding
- winding 20 maintains the armature 34 in engagement therewith
~ ~as long as the DC hqlding winding 20 remains energized. 1In
10 ' " this connection, it is pref'erable_'that the strength of the
-maénet--i-c--fi-eld- produced by the DC holding winding 20 be of
substantially greater magnitude than the peak magnitude-cf
~ the magnetic field produced by the AC pickup winding' 18
when the armatu;:e 34 is in its second position wherein it
.15 is in engagement with the E-magnet 32. This is importént
because of the fact that the magnetic fiéld produc_:ed'by'the'
AC pickup winding 18 is cyclical and therefore has bdth
KJ:- positive and negative peak values. As a result, when the
armature 34 is in its position of ehgagement‘ with the
20 E-magnet 32, the field produced by the Dc'ﬁinding 20 is
v preferably always substahtially- greater than the field
| | produced by the AC winding 18 so that the sum of the fields
produced by  the two windings is always sufficient to
counteract the force of springs 36 and ;10. In this
25 E connection, the relation between the magnitudes of the two

magnetic f_ields is particularly important during -portions

-of the AC cycle when the two fields are of opposite polarity



argggﬁre 34 is in its position of engagenment with the 20 ' E- magnet

32 e field produced by the DC winding 20 is preferably al ways
su ntially greater than the field produced by the AC winding 18 so that

the sumof the fields produced by the two windings is always suff|C|ent to
counteract the force of springs 36 and 40. - In this 25

~connection, the relation between the magnifyides of the two nmagnetic fleldsﬁf
is particularly inmportant during portions of the AC cycle when the two
fields are of opposite polarity -13- and therefore tend to counteract
each ot her. Durindgthkeeefopertenid, to tcamtmrsict mawht athetrhat Duhéngi ehelse
produced by the DC mﬁndlng 20 is sufficient to counteract both the field
produced by th@eadodisndiity 18 Roff tiRpITfant othatether fighd Wreduced bY and
- 40 in order to assure that the contacts 14 and 16 are maintained in

‘engagenent . Thide Bﬁd\é“i@ﬂé‘%l?ﬁa%%rsé‘fﬁ%toé%cmw4% @%ﬁﬁénﬁ%ﬁl‘h th

e agemaat L hopERaired by i, B L 86118 4% o BB DS e el o il SpR i8S 536
occurs, hovever,, d he q9639&e§t QL okl LNERGEPRAL! B0n2dcts ShoGha" 90010

mai ntai n the hgﬁ I ng W ndi ng 20 energi ze an rnstan

movabl e cont act 15 a3h@dMhNeALAGENb AL NIPHERE bt Bk Nrhl Kare COPtRES S 14

for an instant' to permt safe Shutdown of eqU|pnent energi zed t hrough the 2
been moved into engagement with. the E-magnet 32, the DC

i

holding winding 20 maintains .it in positive engagement —
therewith until the AC source is interrupted. When this
10 occurs, however, the energy stored in the capacitor 24 is
- discharged to maintain the holding winding 20 energized for
an instaht so that.the movable contacts 16 are maintained
in engagement with the fixed contacts 14 for an instant to
- permit safe shutdown of equipmené energized through the
15 contacts 14 and 16.

It is seen, therefore, that the instant invention
pfovides an effective magnetically operated AC switching
device with a delay-on-dropout feature which. provides \;)
sufficient time for safe shutdown of equipment energized

20 therethrough. The contactor of the instant invention
- functions with the reliability of a conventional AC 3
contactor but nevertheless has a delay-on-dropout feature
which is provided through the wuse of a capacitor.
Accordingly, the contactor is reliable for a variéty of
25 . applications and is operable for permitting safe shutdown
of équipment energized through the contactor because of the

delay-on-dropout feature. Accordingly, it is seen that the



15 contacts 14 and 16. It is seen, therefore, that the instant @

i nvention provides an effective magnetically operated AC switching devies”.

with a delay-on-dropout feature which provides sufficient time for safe

shut down of equi pnment energi zed 20 t her et hr ough. The cont actor of

the instant invention functions with the reliability of a conventional AC

contactor but neverthel ess has a del ay-on-€k&pout feature which is provided

through the use of a capacitor. Accordingly, the contactor is reliable for

a variety of 25 applications and is operable for permtting safe

shut down of equiipfhanteddvgntd@nt Feprgsents aosigpificpptapdeansenpat in

del ay- on-dropout feature. ,Accordingly, it s seen that_the , -14- instant

i nvention repreddift ?ré"'é’lhdr‘ﬁ?’f ?‘@éntsggﬁ\yéﬁééﬁinf’q“ﬁgfﬁéaér’PeWﬂ:ch has
substantial commercial nerit. i;he there is shown d i bed. herein

. certain specjfic structure enbo ;}ilr%g t{i%er%l nlvsen%%v?\rfaap dvﬁ%%’é{)bgd Eegeb%

* mani fest to tho psl kB et RE i : L4 i a :
rearrangema.nts_%zﬁjﬁédpggsgg%e %?%%@w%@g’gggﬁﬁ%g dr%nﬁ%t'hgqs%ﬁ}t

and scope of thedinderlyesy itdverhoye GRIQARW apsl that APE THER | 6aPDbus

Ifmted to the particular forms herein shown and descri bed except insofar

10 as i nadccHlfddar dnlse andorearirangemappend€édthéapasts may be made

2
E

without departing from the spirit and scope of the underlying
inventive concept and that the same is not limited to the
N particular forms herein shown and described except insofar

10 as indicated by ‘the scope of the appended claims.



N\CLAI VB 1.
a y. made o
b. a fIX

responsive
~elenent-on $aid
di sengagenent fr

‘novable to a second position of engagenen

cont act

el ement for

nount ed

A nagnetlcally oper abl e AC swi tching deV|ce conprising: a.
I nsulating material; 5

on sald body; c. a fixed magnetical |y _
mm body; d. a novable nmagnetically responsive

to a first position of spaced 10 - -

om said fixed nagnetigally responsi ve el enment but g&

therewith; e. - a novable
in electrically insulated relation on said novable

1&LAIMS novenent therewith so that it is in engagenent with

said fixed contact in one of said novable el ement positions and in spaced
di sengagenent therefromin the other of said novable el enent positions; f.

an AC pi ckup wi nding nmounted on one of 20

sai d magnetically

responsi ve el enents forl ef f dcmaggeticaidyneperabtacAgisaitioing theieef

upon

t he

el ec

trical energization of said pickup wnding with an AC

power source Somprising:

10

15

20

a. a body made of an electrical insulating

- material;.

element'on said body;

b. a fixed contact on said body;

c. a fixed magnetically  .responsive -

d. a movable magnetically reéponsive

‘element on said body biased to a first position of spaced

disengagement from said fixed magnetically responsive

element but movable to a second position of engagement

therewith;

e. a movable contact mounted in

electrically insulated relation on said movable element for

movement therewith so that it is in engagement with said

fixed contact in one of said movable element positions and

in spaced disengagement therefrom in the other of said

movable element positions;

said

£. an AC pickup winding mounted on one of

magnetically responsive elements for effecting the

magnetic energization thereof upon the electrical

-energization of said pickup winding with an AC power source

for moving said movable element from said first to said

second position thereof;

>

.



f or nDV|ng sai d anabIe el ement from said flrst

t her eof ; -16- 25 nd|n
nount ed on one of, said magnetically respon3|ve eI I |n|ng
said novabl e el enent in said second position there or means

etectrically connected across said hol di ng mnndlng, and 30 o _
i rectifier neans el ectrically connect-€kb-across said hoIding.mAndlng I n
parallel with said capacitor neans for supplying DC power to said hol ding
wi ndigw) upon connection of said rectifier neans to an AC power source. 2.
In-the device of claim1, sai- p|chBCMWQkﬁ#Eﬂzﬂiﬁdﬂﬂgdmﬁﬁhaedgonn¢nhrqﬁ
bei ng constructed said fixed a novabl e el enents are in

engagement, thé W@FP@iéFﬁﬁggtFﬁﬂp?‘%ﬂ%eﬁ tﬁé&ﬁc@ﬂlﬁ'ﬁaéaiﬂgkﬁﬁ’eﬁ ng 5
RGN 15 o catehehlia e SRdRELL S LA 3! e 0502 0Bhueen produced by

sai d pi ckup wi ndi ng throughout he cyc tcted to the

pi ckup wi ndi ng. 3. In the dgviceqsq aEHE ﬂeaﬁg“éie@%&&g?é%g gﬁ%égggh

wi ndi ngs both being on the same magn tlca responsi ve e

the device of Qb&bﬁslsaialdomaghgpwaﬂdlthdaﬂg wi ndi ngs both being on said
Fixed magnetical ly
30 i. . rectifier means electrically connected

i across said holding winding in parallel with said capacitor
- means for supplying DC power to said holding winding upon

o

connection of said rectifier means to an AC power source.

2. | In the device of claim 1, said pickup winding
and said holding winding .béing constructed so that 'wheni
said .f.i.xed and movable elements .are in engagement, the
magnetic attraction therebetween produced by said_holding_'

3 winding ‘is greater than the rhagneti.-c attraction therebetween |
| produced by said pickup winding throughout the cycle .of the
AC power connécted to the pickup winding. |
N .
3. In the device of claim 1, said pickup and
holding windings both being on the same magnetically

N : responsive element.

4. In the device of claim .1, said pickup and
holding windings both being on said fixed magneticaily

‘responsive element.



responsi ve eM In the device of claiml, said rectifier
nmeans and said dlng bei ng electrically interconnected
for e@gl zati M\“\g %!\!mp( AC power source. 6. The device of claim1
further charaA Ising first and second fixed contacts nount ed
‘on said body antl first and second novabl e contacts mounted in electrically~—
insul ated rel ation on said novabl e el enentl17s0 that they are in engagenent °
"wWith said first and second fixed contacts, respectively, in one of said
novabl e el enent positions and in spaced di sengagenent therefromin the
other of said novable el 8ment Ipoghei geyice ofA alairt L¢aldai dbporathi fiedC

swi tching device substantially_as hereinbefore described with reference to
and as shown i eARE act¥hpaffify RifhivRys. winding being electrically

interconnected for energization from' a single AC power

source.

6. The device of claim 1 further characterized
as comprising first and second fixed contacts mounted on

said body and first and second movable contacts mounted in

C

elecfrically insulated relation on said movable element so
5 that they are in engagement with said first and second fixed
‘contacts, respectively, in one of said movable element
positions and in spaced_.disengagement therefrom in the other
of said movable element positions. |
7. A magnetically operable AC switching device
substantially as hereinbefore described with reference to and as

shown in the accompanying drawings.

U CRE. Y



