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1 
Our inyention relates to shock?reSp0nSiVe 

1atching devices for preventing failure Orfaulty 
Operation 0f electric apparatuS,eSpecially COn 
tactors,underimpact or shockConditions? 

It has been proposed topreventelectric relays 
and Switches from Uncontrolled operations When 
expoSedtoshockorVibrations by proVidingthem 
With alatching devicewhich,usualyinoperative, 
iS placed int01atching Condition by means of a 
mechanical Vibratory SyStem that responds more 
readiy to shockthan the apparatusto be pro 
tected and10cks the apparatus in p0sition as 
10ngasthe Shock Orits Vibratory efect persistS. 
Ageneralobject of ourinventionist0improve 

1atchingdeVicesandShockproof apparatus ofthe 
typejust mentiOned Soast0increaSetheirrange 
Of reSponSe and render their adjustment leSS 
exacting thanin the known deVices? 
The Vibratory Systeminthe known Shock-re 

Sp0nsive latching deVices,usualy compoSed of a 
movable weight andaspring,is rather critical 
ast0theadjustmentneceSSaryfor coveringasat 
isfactOry range of low and high impact forces? 
It may 0CCUr that a,deVice Which Works Satis? 
factoriyonlowimpactforcesrespondstoalesser 
degree On high impact blows and Vice Versa, 
SUchadevice mayalso be exposed toimpacts of 
a frequencytoo diferent from the natura1fre 
Quency of the weight and spring combination to 
be Suficienty within the range covered by the 
dampedreSonance characteristic of the latching 
deVice?Hence,itisa morespecific object ofthe 
inVention to provide a latching deVice that re 
Sponds more Safelyto shock of widely diferent 
rnagnitudesand frequencies? 
AnOther Specific Object is to render one and 

the Same shock?responsive locking device ap 
plicablefor Operation Under diferent Shockcon 
ditionswithoutrequiringanadjustment forthe 
DartiCular C0nditionSto be dealt With? 
A further object of the invention is directed 

t0Wardfacilitating the manUfaCtUre andaSSem? 
bly of thistype of devicesinthefactory byeli 
minatingthenecessity ofacorrect calibration of 
frequency and damping t0 narroW teSt C0ndi 
tionS? 
Astilfurther object0f0urinVentionisto pro 

Vide a,Shock-reSponsive latching deVice for eleC 
tric apparatus,eSpecialy electromagnetic Con 
tactors,that is distinguished by an increased 
Speed0fresponSeto heaVySh0ckforceSand bloWS 
acting on the baSe or mounting plate Of the ap? 
paratus so asto obtain,in exceptional CaSes,8 
latching operation more quicky than aforded 
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2 
by any of theinertia controled latch mecha 
nismsheretofore Suggested… 
Inordertoachievethese objectSandinaCCord 

ancewithoneaspect of ourinvention,theappa? 
ratustobe1atchedupon ocCurrence OfShockhaS 
a,normally inoperative latch provided with a 
plurality of mechanical oscillatory Systems of 
diferent oscillation characteristics,Which Con? 
trolthe1atchindependently of One another S0 
that the1atchis movedinto latching orlocking 
position whenany of theindividual Systems re? 
SpondstoShock? 
Accordingto anotherfeature of theinVention, 

we provideadevice of the type just mentioned 
withanumber ofindependentlymovable WeightS 
of substantially equalmaSS and dimensionSand 
attachtheretoacorreSpondingnumber Of SpringS 
of differentelasticity or stifneSS So that the OS? 
cilators have diferent natural frequencies be? 
Cause ofthe diferent SpringS, 
Inanotheraspect of ourinVention,the moy? 

able1atchmember ofashock?reSpOnSivelatching 
deviceis provided witha,backStop which limitS 
themotion of the latch member t0Wardits nor? 
mal,i?e.,unlatched position and is pivotaly 
mountedonthe base structure of the apparatuS? 
The backstop has an abutment reSting8gainSt 
the base structure So that when heaVy shockS 
are imparted to the Structure,the back Stop is 
fungtoward the1atching 1ever,thus forcingit 
Quicklyint01atching p0SitiOn, 
These objectSandfe8tureSWill be fullyunder? 

Stood from the following description of the em 
bodimentiustratedin the draWingS,in Which: 
Figure1 isa front View of a shockproof con 

tactor constructedin accordance With the preS 
entinvention, 
Fig,2isa ViewinsideeleV8tion,partlyin Sec 

tion,0f the Same contaCtOr, 
Fig.3representsa detailofthe SameContact0r, 

and Fig,4asomeWhatmodifiedform of theSame 
detail? 
Fig,5representstheshock-responsiVelatching 

mechanism of the COntactor With its indiVidual 
partsin the inoperative position,While 
?g,6isasimilar but SimplifiedrepreSentation 

of the latching elements proper ShOWing them 
intwo diferent operative positionS? 
The contact0rillustratedinthe draWingsis Of 

the line-starter type for connecting an electric 
Imotor or other loadaCrOSS the mains of 8,power 
suppyline,As regards Some details of thisline 
starter whichareincidentalor oflittle releyance 
t0the preSentinVentionproper,reference may be 
had to the COpending application,Serial No? 
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backstop48 which formspartofastopmember 
*T. This memberispivotedaboutapin37which 
extends between the two standards6in parale1 
tothe pjVot axis ofthearmatureassembly,An 
Other part 49 of stop member 4T carriesahad? 
justingscrew 57 whichisfirmysecuredin proper 
position bymeansofanut58?Thestopmember 
?7 tendsto maintain the positionillustratedin 
Figs?2and5 wherethe screw 57 restsagainst 
theSurface ofthebaseplate1. - 
The operation ofthelatchingmeans described 

in the foregoingisas folows:Whenthe con 
tactor is mounted in the vertical position,as 
shown in Fig,2,and its support or mounting 
panel not subjected to shock or vibration,the 
two weights 40and50 are kept bytheirrespec 
tive SpringS in the inoperative position corre 
spondingto Fig,5,andthe1atch1ever3 rests 
?gainst the backstop48,whiethestopmember 
47,asshown,hasits screw57abutagainstthe 
SUrface of the base plate f,Inthisposition?the 
]atch lever 31 isso spaced from the1atch 30 of 
the armature ? thatit does not interfere with 
fhe operation ofthearmature,Consequently.as 
}Ongasthe above-assUmed Condtionspersist,the 
COntactor can be operated byenergizingand de 
energizing its magnet coj1,10 in the customary 
manner,When the support of the Contactoris 
exposed to high impact shockas occurring,for 
instance,on navalvessels due to colision nrthe 
Qperation of internal equipment,the shock mo 
tion of the SUpport may be transmitted to the 
base plate and the parts of the contactor? 
mOUnted thereon,It is desiredthat the Contact· 
position of the Contactor remain unafected by 
SUch forces?That is,whenthe electric Contacts 
are Opened immediately previous to the occ{1r 
rence of 8hock,they are Supposed to stay open, 
and when the contacts are closed,they should 
stay closed during the cccurrence and persist 
ence of shockforces,It will beshown presently? 
that the above-desCrihed1atchingmeanswi110ck· 
the armature assembly in either of its contact 
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closing or opening positionsin accordance with 
the jUst-mentioned requirements, 
When a,shook oCCUrs So asto be transmitted 

by the base plate to the movable parts of the 
contactor,the armatureassembly may havethe 
tendencv to perform Uncontroled pivota1 mo 
tions,These motions havearelatively highnat 
ura1frequency duetotherelativelygreat stif 
ness of the spring 17 appertainingtothearma 
ture 8ssembly,The same shock forces willact 
on thetwooscillatorysystems representedbythe 
weights4?and50andtheirappertainingsprings. 
These weights follow more quickythe effect of 
an impact by performing a motion relative to 
the Standards or magnet frame pn Which they 
arefulcrumed,Thatis,thesprings ofthesetwo 
Systemsare very soft as compared tothearma 
ture spring T So that the two weights 40 and 
50 may be considered as havingthetendencyto 
maintaintheirorigina1positioninspacedueto 
their inertia,The relative motion between each 
weightandthestandardsthUs produced hasthe 
efect of moving the 1atch1ever 3f into 1atch 
ing p0sition,ASSUming that the 8rmature as 
Sembly was in the contact opening position at 
the time of Shock transmission,its position is 
repreSented by the Solid line iustration of ele 
rnent 1f in Fig.6,When the 1atch1ever31,as 
just explained,ismovedintoits operative posi 
tion,it Wilreachthis position before thearma 
ture aSSembly can perform an appreciable an 
gUlar motion?Hence,the latch 30 of armature 
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6 
ft i8now stopped bythe end of1ever31 from 
mOVing into the Contact closing position,On 
the other hand,if the contactswere openatthe 
occurrence of shock,the latch lever 31 when 
rnOVingintoits Operative position wi]1catchwith 
itS Opening 330Ver the latch30 asis represent 
ed in Fig,6 by the broken line illustration. 
Hence,the armatureassemby isnow prevented 
from performing an Uncontroled opening mo 
tion. 

It has been mentioned that the two oscilat 
ing SyStems inVolving the weights 40 and 50 are 
Of diferent oscillatory characteristics. For in 
Stance,the two weights may be of substantially 
equal maSS while the appertaining springs have 
diferent stifness,Sucha,diferencewould have 
the efect of renderingthe natura1frequency of 
thetwo SyStems slighty diferent,Asimilar ef 
fect can be obtained by usingsimilarspringsbut 
providing tWo Weights of diferent mass, 
DUetothe diferenceinnatura1frequency,the 

two syStemS oscillate usually out of phase?As 
a reSult,the moments of engagement between 
each Weight and the latchlever ocCur inin-be 
tween periOds as regards the moments of en 
gagement of the other weight,Consequently, 
the latch leverismoresteadiykeptinthe latch 
ing p0sition and maintains an increasedampli 
tude of latching motion?A further advantage 
Of the just-mentioned diference in frequency is 
that One System willreact to Iowervibrationfre 
quenciesthan the other,Consequenty,thetotal 
range of shock frequenciesto which the device 
Will respOnd can be increased over the shook 
reSpOnSiVe locking devices heretofore suggested 
haVing butaSingle oScilatorysystem? 
There are cases of extremely heavy impact 

Shocks where the shock forces transmitted 
throughthe SUpport tothebase plate ofthecon 
taCtOr are SO intenSe and immediate that the 
armature aSSembly may be Caused to move a, 
noticeable extent before the oscilatory systems 
Of the latching device are suficientiyefective, 
In Order to Cope with such extreme conditions, 
the aboVe-deSCribed stop member 47 is provided? 
Sincethismemberismovable relativetothebase 
plate in a direction toward and away from 
the plate,any Shock force actingin this direc 
tion,or having an Unduly large component in 
this direction,will have the efect of finging 
the SCrew 5T away from the plate 1(Fig,5), 
Sincethe Connection Usualyformed bythestop 
member 47 between the plate f and the 1atch 
lever 31 is rigid,the just-mentioned motionis 
directytransmittedtothelever31withtheefect 
of turningthe lever31inthe upward direction, 
thereby initiating and anticipating the subse 
quent locking action of the oscillatory weights, 
In Consequence,the desired 1atching action in 
CaSe Of thelaSt?mentionedextremeshockcondi 
tionsis Speeded Upto suchan extentasto pro 
Videthe deSiredsafety ofoperation, 
A Contactor of the above-described type,if 

provided with customary interlock or holding 
COntaCtS actuated by the armature to close a 
holding or Self-Sealing circuit for the contactor 
COil 10,Can be exposed toimpact shocksof ex 
treme intensity without opening the circuitat 
Contacts f9,20 and2 evenifthe shockforces 
are StrOng enOUgh to temporarily lift the con 
tacts,including the holding contacts,Thatis, 
if in the latched closed position of the con 
tactor the holding contacts should be forced to 
Openthe coicircuit,the latchingdevicewilhold 
the armature locked and hence causethe con 
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tacts to immediately reestablish the Coil circuit 
thus maintainingthe closed position of the con 
tactor? 

It will be understoodthat devicesaccordingto 
our invention Can be modified in various ways 
Without departing from the essential featUres of 
the invention,For instance,in order to secUre 
8,prOper bias of the Jatching lever or of the 
movable backstop member,orboth,inany posi 
tion of the contactor,additional biasingsprings 
may be provided So that the operation becomes 
independent of the biasing efect of gravity,It 
Will also be apparent to those skilledin the art 
Upon StUdy of the present disClosure that the 
1atching meansmay be alteredasto their shape 
and arrangement without afecting the gist of 
thisinvention?In view cf Such possibilities,we 
Wish thisSpecification to be understood asillus 
trativeratherthaninalimitingsense, 
WeclaimasourinVention: 
1,An electric apparatus Comprising,in Combi 

nation,a base plate for mountingthe apparatus, 
an Operating member mounted on Said plate for 
motion between two positions,a movable latch 
arranged for locking Said member in either of 
Sald positions and normally biased for motion 
in unlocking direction,anda stop mernber 8r? 
ranged for limiting the unlatching motion of 
Saidlatch and movably mounted formotion to 
Ward and BWay from Said base plate,Said stop 
member haVing a,portion normally reSting 
against said plate So that said Stop member is 
fungtoward said latch in order to moye it into 
1atching postion When Said plate is subjected 
to highimpact shockinthe moving direction of 
SaidStOp member? - 
2.Anelectric apparatuscomprising,in combi 

nation,8 base plate for moUntingthe apparatUS, 
an operating member mounted on Said plate for 
motion betWeen tWo poSitionS,a moVable latch 
arranged for locking Said member in either Of 
said positions and normaly biased for motion 
in unlocking direCtion,and a StCp member ar? 
ranged for limiting the Uniatching motion of 
S8id latch and piyotally mounted in proximity 
to Said base plateforangular motiontowardand 
away from Said plate,Said stop member having 
8,portion normally restingagainst Said plate So 
that Said Stop member is fung towards Said 
1atch in order to move it into latching position 
whensaid plateissubjectedto highimp3ctshock 
in the moving direction of saidstop member. 
3,An electric apparatus COmprising,in combi 

nation,3,baSe,an operating member moUnted On 
Said base for motion betweentwoend positions,a 
movable latcharranged for1ockingsaid member 
in either of Said positionsand havinga biast0? 
Wards theinoperative latch position,ashockre 
Sponsive oScillatory device for movingsaid latch 
8gainst its biasinto Operative position Ucon the 
occurrence of shock,andamovablestopmember 
piV0ted toSaid base for motiontOWardsandaway 
fromsaidbase,SaidStopmemberhavingaportion 
in proximity to Said1atchand another position 
in proximityto Said base S08StotranSmitshock 
motion directly from Said base to said latch in 
order to initiate the locking Operation of Said 
1atch WhenSaid baseis Subjected to highimpact 
Shockin the moving direction of Said Stop mem 
ber? 
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4?Anelectric apparatus comprising,in Combi 

nation,a,mounting base,an operatingaSSembly 
movable relative to Said base b3tweentwo pOsi 
tions,a1atch memberattached to SaidaSSembly, 
a normaiy inoperative latching lever for en 
gaging,when operative,Saidlatch member Soas 
t010ck Said assemblyin either Of Said p0SitiOnS, 
inertia Controlledoscillatory means arrangedfor 
engagingSaidleVerSOaSt0 mOVeitintoitSOpera? 
tiVe position Upon OCCurrenCe of ShOCK,and a 
rigid body moyably arranged betWeen Said baSe 
and Said lever So as to be normally in Contact 
with Said basefor a direct tranSmission of Shock 
motion from Said base to Said leyer in order to 
render SaidleVer OperatiVe preVioUst0 Said OSCi1? 
18tions upon 0ccurrence of given shock condi 
tionS. 
5?A Shock-responsive latching device,com 

prising a SUpport,a1atch movably mounted on 
Said Support and haVinga,biast0ward Unlatch 
ing p0Sition,a plurality of Vibratory mechanica} 
Systems eaCh haVing a movable Weight aad a 
Spring and being Secured to Said support sep 
aratelyfrOm Said latch,Said Systems having dif 

,ferent OScilatory characteristicsso asto vibrate 
Out Of phaSerelatiVe to One ancther whensub 
jected t0 Shockand being arranged toseparately 
engage Said latch S0thateachsystemiscapable 
Of holdingSaid latch in latching position against 
the latch biasand duringin-between periodsas 
regardSthe latch holdingperformance ofanother 
One OfSaidSyStems? 
6?AShock?responsivelatchingdevice,compris 

ing a Support,alatch movably moünted on said 
5 Supportand havinga biastoward unlatching po 

Sition,a plurality of OSCilatorysystemsarranged 
for indiVidualy moving Said latchinto latching 
poSition in reSponSetoShockand havingeacha 
WeightandaSpring,Said weights havingsubstan 
tialy equal maSSand being movablymountedon 
Said Supportin paralle1to one another,andsaid 
SpringS having diferent stifnessto proyide dif 
ferent OSCilation characteristicsforsaidsystems 
SO that Said Systems oScillate out of phaseiela 
tive to One another when subjected to 8hock, 
whereby each System is capable of holdingsaid 
latChin latChing pOsition against the 1atch bias 
and during in-between periods as regards te 
latch holding performance ofanotherone ofsaid 
SyStems, 
7,An eleCtric apparatus comprisinganoperat? 

ing aSSembly moyable between two positions,a 
SUpport,latch means movably Secured to said 
SUpportforlockingSaidassemblyineither ofsad 
p0SitionS and having a,bias toward unlatching 
pOSition,and a pluraity of oscillatory systens 
arranged for individualy engaging said 1atch 
neanSand havingeachaweight movablymount 
edS08St0 be Capable0findiVidt181oscillationfor 
moving Said1atch means into latching position 
during Occurrence of shock,Said systems haying 
diferent OSCillat0ry Characteristics to oscillate 
Out OfphaSerelativetO oneanothersothateach 
SyStemis Capable of holding Saidiatch meansin 
latching p0SitiOn againSt said biasand duringin 
betWeen periodSaS regardsthelatching perforn 
ance ofanother One0fSaidSyStems. 

OWEN L.TAYLOR, 
ROBERT”T,BASNETT? 


