
P,C,HUNGERFoRD,JR,ETAL 2,961,267 Nov,22,1960 
D00RLATCHMECHANTSMs 

2Sheets?Sheet 1 Filed July29,1957 

JVVEVTORS” 

Byz 

  

  



Nov,22,1960 

Filed July29,1957 

PC,HUNGERFORD,JR.,ETAL 2.961267 
D00R LATCH MECHANTSMS 

2 Sheets-Sheet2 

? 

  



UnitedStatesPatent Ofce ?? 2961267 
Patented N ov… 22, 1 960 

2.961267 
DOORLATCHMECHANTSMS 

Phip.C,Hungerford,Jr°Cleveland Heights,and Co 
?mbus_R·Sacehini,Wiloughby,Ohio,assignorsto 
Curtiss-Wright Corporation,a corporation 6f Dela 
?a?e 

FiedJuly29,1957,Ser.No.674757 
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The invention relatesto latch and/or1ockmecha 
?ismsfordoorsandother closureelements,andparticu 
lary to Suchmechanismswhen adaptedto beüsed on 
Vghcle body doors orinanalogous situationsinvolving 
Vibrationtendingto loosen the closure elements from 
?atched orlocked positions andinvolving provisionfor 
latching orlocking ofthe closureelementsandrelease 
thereofforingress andegressata plurality of controk 
Points(e.g,inside and outside ofavehiclebodyorcab 
capable of beingclosedand lockedagainstunauthorized 
entrance thereto)?The herewith-ilustratedembodiment 
9fthepresentsubjectinventionisalatchandkey-operated 
lock mechanism forautomobile doors,althe fastening 
functions(hereinafter usualycaled1atching)beingac 
9ompishedthroughtheintermediary ofaso-caledrotary 
bolt on the door cooperatingwitha suitablestriker or 
keeper of conventionalorappropriateform onthefxed 
framework orjambadjacenttothe door, 
The presentinvention isapplicable to othertypes of 

latchmechanisms operatingoroperablethroughangular 
OFrotary movement of a control elementaboutarela 
tiveyfxedaxisto efectrelease ofaclosure elementor 
doorfrom latched orlocked condition? 
Most presently used automobie door1atches having 

rotary bolts employ pivoted detents which operate on 
ratchettype tooth formationson or connected with the 
rotary bolts to block rotary movement of the boltsin 
the direction which wilalow openingofthe associated 
doors,Tounlatchthe doors,the detentsare moved out 
of rotation-blocking positions?Al those latches with 
whichwearefamiliarrequiremore orlesscriticalangu 
larrelationshipsin the design ofthe boltheads orteeth 
inreference to the keepersorstrikersandfurtherinref 
erenceto the efectivelatchingsurfacesagainstwhich the 
detents Operate andthe detents themselvesmust have ex 
tremelyaccuratedimensionsand placement?Aparticular 
object ofthe presentinventionisto obviatethenecessity 
forsuch criticalangularrelationshipsin designand con 
Struction,while nevertheless accomplishing essentialy 
positive latching or lockingand,additionaly,enabing 
Unlatching or release through application of relatively 
Smal,appropriately applied,forces?Concomitantly,an 
objectistoreduce complexity,andexpenseinthe produc 
tion oflatchmechanismsforautomobile doorsandother 
cloSure elements withoutsacrifice offunctional require 
ments either from the standpoint of personal safety of 
Vehicle occupants orfacility of controlormanipulation 
by users. 

Other objectsand features oftheinvention wil be ex 
plainedin ormade apparentfrom the folowingdescrip 
tion of the herewith iustrated embodiment? 

In the drawings: 
Figs?1 and 2are mutualy complementary views,of 

the preSent latch mechanism unit partly broken away or 
in cross Section,asindicated by ines1?1 and2?2on 
Figs?2and1respectively? 
Fig?3isafurther partly sectionalview of the mecha 
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nism or unit,similarto Fig,1,taken asindicated by 
ine3?3on Fig.4? - 
Fig,4isapartaly Sectionalviewtakenasindicated 

by line4?4on Fig.3? - 
Fig.5isafragmentaryviewofamodifedform oflatch 

mechanismwhereinthelatchingheadson therotarybolt 
andcooperatinglugsonthe keeperorstriker(both shown 
inelevation)are of more orless conventionalgearand 
racktooth form? 

Fig.6isasectionalfragmentary view of the modified 
nechanismtakenalongthe line 6—6on Fig,5, · 
Asisusual,the various operatingcomponents ofthe 

present1atchunit1are carried byaframe ormounting 
plate2 of L-shaped cross section(sectional shapenot 
shown),providinga mountingfange3 adapted to be 
secured to anedge portion of the door(not shown)ad-- 
jacentthedoorjamb(notshown)anda?ange4adapt 
ed to lie againstor fush with the inside panel(not 
shown)ofthe door?Thusthe point of viewin respect 
to Figs.1and3is from the interior ofthe latch unit 
11ookingtoward the associated doorjamb or body pil 
1ar which supports a suitable keeper orstriker unit5, 
Partialy shown by dotted linesin Fig.3?Thus the ex 
terior of the body is at the eftin Figs,1 and 3;the 
doorisclosed by movementfrom lefttowardright(same 
Views),and,as the door closes,the rotary bolt10is) 
turnedin a counterclockwise direction from,for exam 
Dle,the dot-and-dash lineilustrated position,Fig.3,in 
to the dottedlineillustrated position Figs?1and3 by 
appropriate surface portions of the keeper unit?Such 
Portions,in the iustrated arrangement,include a frst 
encountered springloaded safety latch paw15a,Fig.3, 
and a main keeper lug or shoulder formation 5b op 
eratively matingany of the head formations10a on the 
bolt1??Formation 5? ofthe keeper unit5isrigidwith 
the doorjamb or bodyframework,Acooperatingdove 
tail or strike 6 on the latch unit1(partialy shownin 
Fig,4)bears againstan upwardy facingsurface5Con 
arigid portion of the keeper unit,in the“home”orfuly 
closed position ofthe doorin reference toitsframework? 
The above described arrangementisilustrative ortypi 
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cal of present day practice;and operatingy equivalent 
forms of boltand keeperdevicescanbe substitutedthere 
for? - 

Whena bolt contour such asexhibitedin dotted ines 
at10,10ain Fig,1(asymmetricaltooth orlocking head 
formation)isemployed,then,in the open position ofthe 
door,the bolt can Occupyany possible angularrelation 
shiptothe keeperwithout possibility ofjamming,Ifthe 
lockiggheadortoothformationsofthe boltandkeeper 
are similarto conventionalpinion and rackteeth then 
the tooth formations on the bolt may have to avoid oc 
cupying certain angular positions prior to engagement 
with the teeth of the keeper,In thateventa springor 
magnetic positioner arrangement(not shown)can be· 
usedinassociation with the boltin ordertocompelthe 
bolt teeth to assume properattitudes when the boltis 
freefrom thekeeper,Anothersolutionwilbedescribed 
laterinconnectionwith Figs.5and6? ?- 
ASSumingthe rotary bolt10 can occupy any angular 

disposition withreference tothe keeper unit(?lustrated 
arrangement)itis evident that whenthe dooris closed 
againstitsframework,eitheragainsta positivestopora 
yieldable or cushioningstop,the boltrequires onlyap 
Plication thereto ofanadequaterestrainingforceagainst 
Counterrotationalmovement(clockwise,Figs.1and3) 
in order efectualyto blockaccidentalor unintentional” 
?elease,In?thepresent construction such restraining 
force isapphed by an automaticaly acting colbrake 
mechanismindicatedgeneralyat12in Figs.1,3and4? 
The brake mechanism 12,asshown in Figs.3and4° 

particulary,includesafxedornon-rotaryspinde15on 
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whichthe bolt10ismountedtoturnfreelyintorequired 
1atching-positionsinreferencetothe keeperunit5,The 
spinde15 may be secured to the latch frame2 via a 
housing member16partialy shrouding the bolt head 
formations10a(see Fig,4),andsuitablyrigid with the 
frame 2. For example a non-circularportion 17of 
the.spindle15,matinganon-circular openinginthe wal 
of the housing member16,can besatisfactoriySecured 
ta the housingmember byrivetingasilustrated,The 
f?ed spindle15can,of course,be providedwith suitable 
additional.Support(not shown),as at the end thereof 
opposite connection17etc,Fixed Spinde15 hasarela 
tivelyenlarged diametercirculardrum portion ?8 anda 
furtherenlarged head portion19,Thelatch bolt10 has 
a circulardrum portion 20 of approximatelythe sane 
diameterasfixed drum portion18 ofthe spindle;anda 
one-way gripping helical friction brake spring 22 is 
anchored to the Spindle15(as byalugortoe23)onthe 
Spring occupyingaradial slot24in the head formation 
19?Anappropriate number offreeend cois22a ofthe 
heicalspring22are preloaded against the drum sur 
face?20 ofthe rotary bolt,orin other words the cois 
have Suficient interference fitting relationship to the 
drum Suface20 Soastoinsure selfenergizingextremely 
Iowerful,braking efect thereon in one direction only, 
whilenotsubstantialy interfering with freeturning of 
the boltinthe oppositedirection?The helicalspring22 
can be preventedfrom movingout ofpositionaxialy of 
the coactingdrum Surfacesbyseatingofaportion ofone 
anchored end coil(e,g,20b,Fig,4)ina peripheral 
groove 18a intersectingdrum surface ?8. - 
Theterminalfreeendcoi29cofhelicalspring20(left 

Fg,4)hasa brake-releasingiugortoe24rigidthere 
with,The iustrated spring22is 1eft haná wound 
(would beright hand wound fortherelatively opposite 
door),anda very Smalforceappiedtothetoe24in 
acounterclockwise direction(FigS1and3)permitsthe 
rotarybolt10toturnfreelyinthe directiontopermitthe 
doorto be opened by movementofthelatchunit11eft 
Wardy(Fig,3)in reference tothe keeperunit5 
?Sincethe colbrakemechanism12isautomaticinits 

action of retaining the rotary boltin ful or ?artial 
latchingrelationshiptoits cooperatingkeeper(eg, 5), 
?wlbeapparentthatanyvibrationsresultingin applica 
tion of horizontalforcestothe doorcan onlyresultin 
tighterclosingofthe dooragainstitsjamborfxed StOp, 
assuming,ofcourse,thatnoreleasingforceisthen being 
appied tothespringtoe24,Suchvibrations necessariy 
9ccuina?vehicles,Consequentynospecialprov? 
son hastobemade(ie.otherthanproper handholds 
9?thedoor),forurgingthedoortofuiyölosed position? 
Moreover,nomatterhowtightyor forciblythe dooris 
elosedagainstits stop,the reqired releasing force for 
? ?echanism12isnotincreased,Thebof10ishelá 
tighty in whateverangular relationship of bolt heads 
19atocoactingkeepersurfaceswi1holdthedoor Snugly 
closed, - 

Asiustrative ofsuitable multi-position controls for 
?e oneway-actingfriction detentmechanism?2 hereof 
?r ar9tary or“Swinging”bolt,thevariousviewsshow 
?rala,by way of example,a controlmembe?30 
(lustrated asa sidingelement ofthe aö unit 1) 
adapted to bemovedrightwardy (Figs,1and3)as by 
?99nye?ionalexternalyaccessible 5utton,not shown, 
forbolt brakerelease, Sliding controlmember30 has 
alug30a disposedinthe plane ofmovementofanarm 
32a ofa brakerelease1ever32 freely pivoted asona 
?ug 33attached tothe1atchunit fange portion3,and 
hav?g an.ear portion or ug32b(Figs,1,3and 4) 
S9dsp9sedasto beoperativetoreleaséthécoi brake 
?°hani? 12 when the controlmember30ismoved ?htwagy Orinwardytowardthevehicle body(broken 
inePosion30,Fig,3,ofmember 30)?That move 
?nt of releaseside30turnsthe1ever328s from its 
Fg,1,ilustrated posioninto approximately the full 
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ine-iustrated position ofthe leverasshownin Fig,3, 
causing expansion of the free end cois22a out of 
grippingcontact with drum surface portion 20 of the 
bolti0? - 

Asecond controlis represented,in part,bya slidably 
mounted1ockingandrelease barorlink35onfange por? 
tion4(seeparticularly Figs.1and2)?The position of 
link35shownin Fig?1issuchthatan endfange portion 
35a ofthe link blocksinward movement ofslidemem 
ber39tothe brake-releasingposition30”thereof(Fig, 
3). Link35can bemovedtothe positionilustratedin 
Figs.1and2interchangeably bytwo1evers38 and44? 
Lever38(asshownin Fig,2)isconnected to a conven 
tional“inside”1atch controlbutton 39 which,as Shown, 
projects,for manipulation,above the window sil or 
garnish molding40 Fig,2,If button 39 is depressed 
thenthe“outside”releasesidemember30is blocked by 
the lug35a of1ink35from causingrelease ofthe brake 
mechanism12aswilbeapparentfrom comparison of 
Figs.1and2? · ,-“ 

For enabling occupants of the vehicle body to open 
the doorfrominside the bodythe lever44is operable 
through suitable mechanism(usualy a swingableinside 
hande,notshown)attachedtothe ever44byasiplink 
diagrammaticalyrepresentedat45,Figs.2and4,The 
linkage andlevermechanismareso designedasto en 
able an occupant of the vehicle to release the brake 
mechanism12and1eavethevehicle bodyatwil,The 
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Operation of depressingthe button 39 prevents opening 
ofthe doorfromthe outside ofthe bodyviamanipula 
tion of the exterioriyaccessible button orthe like(not 
shown)connected to the slide member 39 while not 
interfering with such opening of the door by means of 
the latch-associatedinside handle because movement of 
theslplink45towardtheright,Fig,2,causesclockwise 
(brakemechanism release)rotation ofrelease lever32 
through abutment of anarm 44a oflever44with a hug 
32c of release lever 32?The lug32c,inturn,causes 
downward movement ofthe link35 byabutmentwitha 
lug35b on the link(compare Figs.1,2and 4)?The 
just described door unlatching operation bythe inside 
hande,vialink45,swingsthe button-connected1ever38 
gounterclockwise(Fig,2)replacingthe button39into 
its raised position(assumingit has beeninthe lowered 
or Safety latching position orasiustrated by Fig.2) 
dueto a cammingdouble fngerconnection46,47be 
tween thelever38andthefange orlug35a offink35 
Thelink35is preferably biased towarditsraisedand loweredpositions(Figs.2and4respectively)byatoggle 
or Snapoverspring49 ofwel known construction,A 
downwardy extending claw portion 35c enters a1ock 
case50,Figs,1and2,forcooperation witharotorele 
ment 51 therein of suitable construction?Element51 
can beturned byakey(notshown)appliedinthe usual 
manner from outside the vehicle bodyso asto block 
downward movementofthelink35hencerelease ofthe 
latchmechanism? 

Referringtotheform ofthe presentinvention partialy 
Shownin Figs.5and6,the bolt60hasanadequatecom 
plement of(eg)involutegearformteeth 60a constitut 
inglatchingheads,andthe keeperorstriker65hassuit 
able complementary teeth 65a forapproximateroling 
contact with teeth 60a andwith negligiblebacklash,A 
fange65bonthe keeperextendsbehindthe boltteethso 
astopreventSeparationoftheboltandkeeperineventof 
damagetothe Vehicle creatingforcesactingtopulthe 
doorand frameworkrelativeyapartatthe doorjamb 
paralelto the principa1plane ofthe doorastendsto 
happenincrash accidents. 
Priortomeshingengagement ofthekeeperteeth65a 

with those of the bolt 60,the latter,asiustratedin 
brokenlinesin Fig,5,ismaintainedbyasuitabletorsion 
spring62(seeparticulary Fig,6),connected between 
thefxed Spinde 63 and the bolt60,in suchangular 

75 posionthatalugelement60b oftheboltisinengage 
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mentwith afxed stop pin 64cn the bolthousing16”? 
Thereby,assumingtheinsideoroutside operatingmeans 
are manipulated to bolt-releasingpositionsas part of the 
customaryaction of closingthe door,the boltandkeeper 
teeth wilbein non-jammingrelationship?The fug60b 
ismovedawayfrom the Stop pin 64 when the boltand 
keeperarein the fullineillustratedrelationship(fuly 
1atched position)shown in Fig,5;and,whenthe door 
is again opened,the Spring62immediately returns the 
bolttoitsfrstdescribed position on the latch mechanism. 
The coil brake mechanism 12?,Fig,6,is essentialy 

thesameinconstructionasalready deScribedinreference 
rarticularlyto Fig.4,exceptthatthefixedornon-rotating 
spinde 63hasanadditionalsupport,namelythe bracket 
66whichis shown asthough secured,as by welding of 
Dracket portion 66a to a portion of the main mounting 
fiange 3 of the latch mechanism, 
We claim: 
1?In a latch mechanism for operation releasably to 

secure oneedge portion ofaclosureelementto aframe 
element ofthe closureelement,akeeperon one ofsaid 
elements havinga shoulderin the form ofaracktooth 
disposed for operation to blockrelative openingmove 
ment of saidelements,a1atching bolthavinggearteeth 
cooperable with Said shoulder,said bolt being mounted 
onarelativelyfxed Support carried bythe otherelement 
forangular movementin relative opposite latchingand 
releasing directions while in contact with the shoulder 
ofthe keeper,areleasable detentforthe bolt comprising 
ageneraly circulardrum member coaxialwith the bolt 
and connected to turn therewith in one direction when 
the boltis approachinglatching position andin the op 
posite direction whenthe boltisdepartingfrom1atching 
Position,a helicaifriction spring havingoneend portion 
in SubStantialyfixed relation to Said otherelement,the 
opposite end portion of the spring havinga plurality of 
free end coisin selfenergizing one-way grippingrela 
tionshiptothe drummembersuch asefectualiytoblock 
movement of the boltin the unlatching direction when 
the bolt is engaged with the keeper shoulder while 
alowingincremental further movementin the latching 
direction when the boltis in latchingassociation with 
the shoulder,separable abutmentsurfaces on the bolt 
andits relativelyfixed Supportrespectivelyandatorsion 
Spring connecting the boltand relativelyfxed support 
and cooperatingwith saidabutmentsurfacesinamanner 
tendingto holdtheteeth ofthe boltinanattituderelative 
to Said keepershoulderfavoringmeshingofthe boltteeth 
therewith,and controlmeansoperatingyassociatedwith 
the heical Spring and movable in a mannerto cause 
release of Said grippingrelationship of coils and drum 
nember? 
2,Inalatchmechanism forclosures,aiatchframe or 

casing,a rotary latching bolt having circumferentialy 
Spaced teethangularlymovableaboutitsaxisin onedi 
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6 
rection ina mannertoinitiate latchingengagement ofa 
tooth ofsaidelementwithacoactingshoulderonakeeper 
and to maintain latchingengagementif prevented from 
angular movementin the opposite direction,a coilbrake 
mechanismincludingacirculardrumfixedymountedon 
the frame coaxial with the latching boltand an axialy 
adjacentrotarycirculardrum Supportedforrotationand 
againstaxialmovementbythefxeddrumandoperatingy 
rigid with the latching bolt,a helicalfriction springand 
neansto holdone endthereofinfxed,non-rotatingposi 
tion onthefirstmentionedcirculardrum,saidspringhav 
ing cois preloaded on both drums including free end 
coisin onewaygrippingrelationshiptotherotarydrum 
Surface Soasnormalyto preventangularmovement of 
thelatchingelementinsaidoppositedirection,andreleas 
ingmeansmountedformovementonthe frameintocon 
tact with a free end coilof the springina direction to 
releasethe Springfrom grippingcontact with saidrotary 
drum Surface,wherebyto permitthe latchingboltto be 
detachedfrom the keeper, 
3?In a latch mechanism for operation releasablyto 

Secure oneedge portion ofa doorto aframeelementof 
the door,a keeper on the frameelement,arotary1atch 
ing bolton the doorandturnablein opposite directions 
tolatchandreleasethe door,andareleasable detentfor 
the bolt comprisingarotary drum member operatingly 
integral with the bolttoturn therewith,a pin extending 
axialythroughthe drummemberand non-rotatablycon 
nectedtothe doorto Supporttherotarydrummemberon 
afxed axis,the pinhavinganenlarged head portion con 
stitutingafxeddrummemberofapproximatelythesame 
diameterastherotatable drum member,ahelicalfriction 
Springhavingoneend Securedtothefxeddrummember, 
Said Springhavingcoispreloadedonthetwodrummem 
berssoasto beinselfenergizing,onewaygrippingrela 
tionshipto therotarydrum memberto blockmovement 
of the boltout oflatchingengagementwith the keeper, 
and controlmeansonthe doorandengageablewithafree 
end coilofthe Springtoreleasetherotarydrummember 
and bolt. 
4?Thelatch mechanismaccordingtoclaim3,wherein 

the head portion ofsaid pin hasaradialfangethereon 
havinganaxialSocketforreceivinganaxialtoeportion 
9fthe helicalspringandaperipheralgrooveadjacentthe 
fange forretainingatoe-associated preloaded end coi 
ofthe Springsothatthe Springcannotmove outofpos 
tiontowardtherotarylatchingbolt, 

References Citedinthe fle ofthispatent 
UNITED STATESPATENTS 

2098021 Wheeer????????????---- Nov,2,1937 
2.581,838 Pingman??????????------ Jan.8,1952 
2.643.750 Mouton????????????-- June30,1953 
2803955 Marpe---------------- Aug.27,1957 
2.808.280 Ragsdae---------------- Oct,1,1957 


