2079886 "I nprovenents relating to conbination | ocks Background of the

I nvgntion The use of conbination |ecks, Which dispense W th the need for a
sepé ate key, has.in recent years becone increasin popul ar on articles
suck as |uggage 5 articles, canera, and IﬂSiEN%?H% ses, and the

| i ke. Such | ocks conmmonly enploy a nechanlsn1mhereb mbi nation of the
| ock can be changed to one of the user's own choice, by nanlpulation of a
—conbi nati on changi ng device. In the case of |ocks, for exanple of 10

the rotary dial and-sleeve type, where for conblnatlon changing it is
necessary to nove the sl eeves or other conbi nation elenents axially out of
coupling engagenent with the dials or the like, this is normally accom
plished by a shift nmenber having a manual acjuator. 15 General ly, the
actuator has only been accessible fromthe back.of the lock, i.e., fromthe
interior of the article to which the lock is applied and, in certain

I nstances, this has proved to be cunbersone in operation. Further, the
actuator has general |y needed jrplaQediBiV@Geidting to combihatibf Icbkg2! di rection
of novenent of the sleeves rela- tive to the %lals in order to uncouple t he
dials from - 2 - the sleeves.. (See, for exanple, U S. Patent No.
3,800,571 to Heine, issued April 2,.1974). It is an object of the present

I nventipn to provide a novel - Background of the Invention

The use of combination locks, which dispense with
the need for a separate key, has in recent years beceme
increasingly popular on articles such as luggage

5 articles, camera, and instrument casee, and the like.

Such locks commonly employ a mechanlsm whereby

_ the comb1nat10n of the lock can be changed to one of the
user's cwn choice, by manipulatlon of a combination
changing device. In the case of locks, for example of

10 the rotary dial and-sleeve type, ‘where for combiﬁation
changipg it is necessary to move the_sleeves or othef
combination elements axially out of coupiing'engagement
with the dials er the 1ike; this is normally accom-
pPlished by a shift member having a manual actuator.

15 Generally, the actuator has only been accessible from
the back of the lock, i.e., from the interior of the
article to which the leck is applied and, in certain
instances, this has proved to be cumbersome in operation.
Further, the actuator has generally needed to be moved

20 in the axial direction of movement of the sleeves rela-

tive to the dials in order to uncouple the dials from




f-orm of: shift mechanismfor a conbination |ock of the type in which 5 a @
plurality of conbination el enents, such as sleeves, are noved axially in
unison in order to effect a conbination change. According to the invention,
there is provided a conbination |ock including a plurality of conbination

el enents di sposed on a conmon axis in a ea%i-ng for axial novement in unison
out of coupligg sP&RE206(8RRL #ird Rergid.ng, &%ﬁgb irp‘?p in
order to change th% conbi nation of the Ioc'ks a shif Ngnééﬁgbrf%? or%g?ﬁ?)v’i ng
Saf'd el enent sisERPd|ARFilsti 49240t mechani smincluding an actuator nounted
for rotation about sm ds2%h obEBERT Bhd \Bredet 3nd bet said

J eh \Sﬁggd # ftél-fﬁgbﬂngmﬁg%&%e 5'ndvel

actuator and al d g gments for causi nismto nove said

el enents axi a ‘T'V' P htimecherism far 2 eambinatien dark ofctheittypeiin vhich

di rection, c?ansl plasslkithosf cafbinathion Elehénts)! 8hoh MR sRevel, the Afadat or to
forward and reverse .noti on betwe 0 ??d extrene 05|t|ons t he
conbi nati on € 40 pnisen é‘;‘(ﬁ" ‘Bﬁ& ao‘F“ﬂq’rB tion ehaheenei ng i n

coupl i ng engagenent Amdohdiﬂ@tBOthﬁ)dﬂeérﬁhbﬁg masamemvmd 4 eolmbenatibAT

&
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extreme posit{Q t. coupling engagenent with the
< Cooperat i ng corrponer%thg%'% P% cr];g ?'H’émia YN W&Fedfsri’g?@m"eato
provi de in a <combn rextisoin Iaocksng fore axjpl nivyenerd anplnisahldu}c of cooapbirpati on

25 el ementy AgBLafkk Ol BBYEHABIAE okl dheiBh SRHpbRLIR] oo dClake

conbi nati on change, m 1 nc Ing a‘rotary adl
Enbodi ment s dihe; gembinatinn ef fd!eelaﬂssoaaﬁmé’tt veghanism foxr Mﬁbgrﬁndon | ock

suitabl e for dismedts akidXheSsAild khEAGS ﬁmshhﬁaélh&ﬁ: Yheik
mechani sm f or changl ngﬂt hlgeconbl natj on %f t he 30 ock 'S re‘éﬁt‘% ﬁlgiclzlf(‘:éeesm bl e

fromthe ext & of abopt gadd; gxifhi PpANS Erovicing a &miac‘}ltonhas
previ ously bemtwesrnpaiehdtiatenandidaid @ldmentd irnaiisangRaddogiest f or

XA & i R 10 R el SBEN B rebBondts 4 Poary motion O
of said actuator in one direction, and means for restricting the
rotary motion of the actuator to forward and reverse motion between
opposed extreme positions, the combination elements in one extreme

. position of the actuator being 1n coupling engagement with the
- 20 cooperating components and in the other extreme position of the
actuator being out of coupling engagement w:Lth the cooperatmg
components. _

Embodiments of the invention are thus able to provide in a

conbination lock of the type hav:.ng a plurality of combination
25 elements adapted to be moved axially in unison in order to effect a
combination change, a shift mechanism including a rotary actuator.
' Embodiments of the invention are also able to provide a
combination lock suitable for use on articles of luggage and the
like, wherein a shift mechanism for changing the combination of the 3
30 lock is readily accessible from the exterior of an article to which
the lock is applied.

It has previously been proposed in connection with
combination padlocks, for example, which emf)loy rotary dials and
s;Leeves » to move the sleeves out of couplingl engagement with the

35 dials by utilizing the longer leg -of the padlock shackle to provide
'~ axial movement of the sleeves by movement of the shackle in a

direction other than the direction of axial movement of the sleeves,



gials by utilizing the longer |eg of the padl ock shackle to provi‘de -
nmovenment of the sleeves by novenent of the shackle in a directi‘on

rf than the direction of axial novenent of the sleeves, -3- see, ‘for
le, U S Patent No. 3,766,758 to Heine et al issued Cctober 23, 1973
U.S. Patent No. 4,048,821 to Bako et at 3 rssued Septenber 20, 1977. The
present invention, however, is primarily concerned with providing
alternative and sinplified .neans for 5 effecting axial novenent of the
combi nation el gaentegyr &:0mpEoMY.Bat PAARNE NELIBNIHE Y58 ASE Heiky eBEAN S s8hedn
actuator which is operated other than in the diregctjion of_ novement of

el enents, and 9pkeberi 23y 1973 pndc Vel Satenh &8R- oﬁgv@(} tA Bakoyeh (3lgnipsued

manner to ef f egbpdd®Br NW,ENGIYL.. The present ihVertGof| divweder| ik Primabiby red

enbodi ment of the invention, a_shift _nechanisminhcorpqrating a rptary
actuator is di §m&e§mﬁgcmﬁl%éﬂfem%%§em#¥“§éﬁ% “%‘F‘"‘chor?& nati on

- el ement s whi §hefifecting ecia imorement |dfy the aonbiationtelementspliforng engagenent

Wi th respective gooperati onpination onﬁg | to effect a 15
conbi nati on chgﬂéﬁl&%ﬁcg’ %@ME‘%‘J’&%?’ |Cb C u%‘eas'rs]%g éc'g_ﬁg%'?%)ﬁg@r%{l E%/her eby
rotation of thepartedt atherntiene idi thec divertdbhceft govémenteofiielenenbs,annd

novenent of th .o B LR int & gg]t_gr%gt' el nts
conprise a serlg s&g‘%g%%aﬁton s: qu\}gé fsposeé‘nengtoteo-en on the shaft,
each sl eeve 20eftegtesueh mgvemant-an encircling conbination dial. The dials

-~ have periphegal porti giSa&oraitie it pPEF&rrel SenibddimdritC 8f Pt enwintlibe,

| ock, and the rotary actuator has a periphera ortjon \/\hjclaligro' ects
through a f urt Befhifitopeshanisp 'WGEW&E’%“%I%F Larxc agtuateg 35 difecssd: Rtdr
can be oper at edofrichTshdft abengdwithea lseekes of combination elements which are

to be moved axially in unison out of coupling engagement with
respective cooperating combination components in order to effect a
15 combination change. The rotary actuator includés a cam arrangement
whereby rotation of the actuator in one direction effects the
required axial movement of the combination elements.
Preferably, the combination elements co:hprise a series of
combination sleeves disposed end-to-end on the shaft, each sleeve
20 cooperating with an encircling combination dial. The dials have
peripheral portions extending throug'l slots in a face plate of the
lock, and the rotary actuator has a perii)heral portion which
projects through a further slot in the lock face plate.
Accordingly, the actuator can be operated from the top. of the lock,
* 25 i.e., from the exterior of an article to which the lock is
| applied.



.25 i.e., fromthe exterior of an article to which the lock is applied.
In one preferred formof the invention, the shift nechani sm cooperates wth
a | ocking nenber of the lock, for exanple, a pivotal bolt, in a manner

whereby the shift nechanlsn1can only be operated when 5 t he | ocking
menber is in an unl ocked position. - Furth%T t he shift nechanisn1nay
cooperate with the I oc nem bg{ s 10 hog %he .l ockin er in an-
unlocked position duH:%P LRFaRFELST T A6t FBR dpventy th%er eby

W . .
D aw nos B 53?25?51&0?%‘?@#@?%%%%% 184 depkirk iRe He t%riﬂ% i
h b
oot o e s ol AU S £or BBl O %&%a%é? S é"%’s“eaf A cross
secti on al ong | il nd SHEReZneRhliiSed i Pof BB Web! 1

4-4 of Figure 2 'S a View |n1la

show i gg partsﬂﬂétﬂBEﬂiﬁgithBeEOE@'EHtéﬁg ¥ ekad §8§h@fﬂ% FIEWendrl, S

a viewsSimlar to Figure but show 1 ng conpbnents 1 n

conbi nat i on Cha@mé“%ﬁ¥¥%t¢98haﬁ§sm miy(fo%?ergﬁguﬁftﬁ tﬁeaﬁd%ﬁlﬂgi
Rerspective view of a rotary actuator an er together for

ber so as to hold the locking member in an unlocked
A - - position during a change in the combination of the lock,

thereby avoiding a.loss of combination.

10 B : ' Description of the Drawings

Figure 1 is a pian view of a combination lock
.in accordance with the invention, with parts of the lock
being cut #way;

Figure 2 is a longitudinal section along line

15 2-2 of Figure; |
Figure 3 is a cross section along line 3-3 of
Figure 2; '
o~ LT ‘Figure 4 is a cross section along line 4-4 of
Figure 2; |
o _ : .
20 - Figure 5 is a view similar to Figure 2 but show-
> : ing parts of the lock in a combination changing position;

Figure 6 is a view similar to Figure 4 but show-
.‘ing the lock components in a combination cﬁanging '
positiqn;' | ' |
25 o Figure 7 is an gxploded perspective view of a
rotary actuator and cam member together forming the

shift mechanism for the lock;



shift nmechanismfor the |ock; Figure 8 is a conposite end view of a

otal bolt.

| otki ng menber

, nation. dial and a conbination sleeve; and Figure 9 is a plan Vview
|

Description of Preferred Enbodi nent 5 The

strated conbination lock is of a generally known type enploying a

in‘the formof a pivotal bQIt adapted to engage a- hasp, t

bolt bei ng' novabl e bet ween Iﬁ@klng and unl ogked posi-, tiong under

control of a pluralityFb8uEe

arrangenent is
bolt automatic

inserted into or mnthqé awn fr n1th
~are of f. conbi na- 1

uch that when_ the djals ﬁnd sl eeves are on conblnation,
jal nBsCambERAAIRY $LEEVPNENE, which the hasp can b

he dial |
Er8n S o Bt 128, PLRH: PRad P ASABOPLE | ocki

-of

he

A idrecamposite gng yigw Qf «a,gemb 11‘ﬁél°n

t A

e

g

posi- tion in mhlch it prevents an i nserted hasp from being withdrawn from
the | ock. Locks having the above type of Iocklng and unl ocking action ar
S P; .

known, see for exanple,

;.Jjghfggnﬁeferred to

above. is to be under' ] 22 A ot concern
with the | oecking and o P ock is
mer el ygused for ill ustﬂl?l 5% pt‘f‘%%éés'fegs}i a‘gémoﬁgn?@@'gn P'q%ﬂc(lz{%nogghlgch t he

t t t
Concerned wi 1 n SRSTIIY, Iun, K577 %ﬁ?%‘%@ﬁ%i R G S

sl eeves, axial g Qhtoffa CRERLIERY PYRICABADLEM! ko engage a hasp, the

10

15-

bolt being’'movable between locking and unlocked posi?
tions under the control of a plurality of cqﬁbination:
dials and'sleeves; The arrangement is such that ‘when
the dials and sleeves are on combination, the bolt
autdmaticall&.aseuﬁes an-unlocked.position, in which
the hasp can be insegted into or-wiehdrawnffrom the
lock, and when the dials and sleevee are pff combina-

tion, the bolt automatically assumes its locking posi-

tion in which it prevents an-insefted hasp from being

20

25

withdrawn from the lock.

Locks having the above type of .locking and
unlocking action are knewn, see, for example, U.S.
Patent No, 3,800,571 referred to'above. It is to be
understood that the present invention is not concerned
with the locking and unlocking action per se,'and this
form of lock is merely used for illustrative purposes
as one type of lock to which the present invention may

be applied. _Thus the present 1nventlon is concerned

e

ed

S
s

with a shift mechanism'for moving combination'elements,

sﬁch as sleeves, éxia;ly out of coupling engagement with



I nvent.i on tan be applied to | ocks having a | ocking and unl ocki ng action
different to the pivotal bolt type of |ocking and unl ocking action herein 57
referred to. Referring now specifically to the drawings, the illustrated

| ock general ly indicated by reference A y be attached to a val ance B of ~

10- __Se?“‘é“o?ft%%‘éma&%ﬁf%%“c' BoREBE ST T aer oh S BEEERY oo,
14k« (Fi gure 1) ggg h@g{ﬁé]t erpope *‘Ogﬁgﬂ’f‘ Qh f‘?fl‘f ggglgggagge é’%jtszt al

bolt 30 to rele € the SecCti on Icle

toried by a chahlying,a, oiing, & 33‘3“&9’%@&?5@“%5% i |
‘menbers 24 and é@v@ Q.e@$ﬂgff¥f%sof6163 15% ﬁﬂﬁfﬁﬁfbgﬁl da@% %Epmkfgln

‘the casing conpdnents 1 s not I cal IOM/estab | shed practice
for 20 g | ogkfefreldito type. As illustrated, base menber 20 has
openlngs 25 for attaching the | ock, as by screws, rivets, or the like, to

val ance B and side wal Réﬁ%ﬁn@“n@@%%éé&ﬂ%&l@ﬂy a6 0FRE drbbitigd | dhe
Qpenlngs 29 in upright wall 31 of the base-nenber, for adm ssion 25

6f the hasp tonglgasttacedl Iddk Eenekaliyldnditdfedibghrdeirencepposite

end wal ls of the casing, respectively, may, for exanple, be located in
~becesses 28 in Ay bﬂp&mﬁidhédgm¢ gathlance B of one section of say a

associ ated | ock conponents in order to effect a combin- ation change. The (EEZ

- luggage article (see Fzgure 3) with the other section
10 C of the article carrying a hasp 10 having projecting
| tongues léa, 145.(Figu;e 1) adapted to enter openings
in the lock and engage a pivotal bolt 30 to releasably
ISecpré.the sections of the luggage or like article
together. | _
15 | ' Lock A haé a casing which may, for example, be
‘formed by a channel-shaped base membef 20, a face plate
22, side_wali members 24 and 26 and end brackets 16
and 18. . The deéigniand“assembly of the casing components
is not critical and can follow established practice for
_ 20 locks of this type. As illustrated, base member 20
- | ‘has opehings 25 for attaching the lock, as by screvws,
“ 'rivets, or thenlike, to vélancé B.and side wall member
| 24 hgs.openings;27 aligned with similar openings 29
in upright wall 31 of the base member, for admission
25 . of the hasp tongues l4a and 14b,
Brackets 16 and 18 which deflne opposite end
walls of the casing, respectively, may, for example,

be located in recesses 28 in the opposed upright walls



-of the base nenber 20. The pivotal bolt 30 (Figure 9) is nounted in
m™ackets 16 and 18 by ears 32a, 32b of the bolt which fit in correspondiing
ni ngs and the brackets, and coil conpression springs 34 act between .5
_ e nmenber 20 and bosses 36 on the undersurface of the bolt, to urge the
Pbolt upwardly into the position shown in Pigures 2 and 6, and shown in
solid line in bifgthesbasednembetrn20hi s ThieheivdtakeboposB0i (Figurdedypol t,
t he hasp tongues 14a and 14b are free to enter and to 10 be renoved.

fromthe | ock fhrmoghtestrnimdgsrackend 16. arvbrl®dby &arss3Raye3dh d\f)vvever",";'_'

to the | ocking ﬁosi- tiOn“ agai nst _springs 34, by neans to be descri bed,
and as shown i thehbolemwhich gfitsis gogrespandingnopesifgs amdd 3te al i gn

- vertically with the hasp tongues_14a 15 and 14b to prevent

di sengagerment bhragkegs,hand cobhncompressiomepringdoBé acti dbdtiwgend by
a stop .39 on base nenber 20. Brackets 16 and 18 also serve to nmount a
 shaft 30 carrybageamembexs 4 apdpbassesn 3 anthe wndesspyface of fhe of
sl eeves 42 disgoied end-t.0- en on?tge shaft, _and, encircling conbi nation
dial s 48. The BPaFs ERJWER Peltr upHArdky Gnkothe pPrRsdtiomsham

dials have in-_ terpal tee 56,0t the,like which h,wth conplementary
teeth 58 or th&®| kguaﬁst#gasﬂ%e esaDhSROWR A 88 gmﬁ.ége in Fe%es :

slecves, are, couPked hor B alyd o L B IRA indOres Theo! sh fofs have o
surfaces, the hasp tongues l4a and 14b are_free-to enter and to
10 .be removed from the lock through qpeningé 27 and 29.

. When bolt 30 is lowered, hdweQer, to the locking posi-
tibn; against spfings 34, by means to be described, and
as shown in phantqm in Figﬁrés.S and 4, bolt tongues

- 30a énd,3pb'élign vertically with the hasp tongues l&a

1§ and 14b to prevent disengageﬁent with the hasp. Down-
ward movement of bolt 30 is limited by a stop .39 on
base_membernzo.

Braqkets 16 and 18 also serve to mount a shaft

40 carrying a series of combination eleﬁents in the

20 -~ form of sleeves 42'dis§osed end-to-end on the shaft, and

| encircling combination dials 48. The dials and sleeves

are of conventional type insofar as the dials have in-

' ternal teeth 56 or the like which mesh with complementary

. . teeth 58 or the like on the sleeves.‘whereby'the dials .
25 and sleeves are coupled for mutual r&tation on shaft

40.. The dials also have a conventional series of cir-

cumferential combination indicia on their outer surfaces,



with locating detents 60 therebetween and a portion of the periphery of
each ‘di al protrudes fromcasing 10 through respective slots 62 in face

plate 22. Sim

30. 5 - A
engagi ng the detents 60 of the respectiveéfdials. Shaft 40 further has a
fixed or integ

galigned by suit- able mani atron of t

L

coi.l spring 74
T%and the | ef
carries a shif
rotary actuato
shift nechani s,
sl eeves in cou
enl arged bosse
can1su5faces.

flattenhed port
bolt 30 to con

portions of ‘th
on-conbi nati on

fromthis posi

10

larly, the dials protrude through aligned slots 64 in bolt
conventional dial spring 68 on base nenber 20 has |inbs 70
formed col,lar 72 ent the ri

t,end sl.eev

nd sl eeve 42 and a

Wi Jaracins rdetrafs Al WidNensteeatoand]s Portian ko

e ey, SELSHER e ek AR el
78. i 74 -t he ' .

RS 1 ek R, il
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IO e cams S acC € upper surtace of

h50hst ¥ %P%%ﬁQH%OEhEh%%s g0'so £ WRE ?E.L.Plﬁgﬁfi.ﬁ}eeed’féld@f-e

lal's, such that attene

e respeadn ¥fr SLOCYRT tHdr HUROS fbﬁegob& 4Ategrally - formkf®

condition) as shown Iin Figures 2 an

tion, the part-circular portion of the
spring 74 surrounding the shaft and acting between.

bracket 16 and . the left end 31eeve.. Between collar 72

and bracket ‘18, the shaft.40.carrieé'a shift mechanism

in the form of a cam member 76 and an abutting rotary

15

: 20

actuator 78. Spring 74 urges the assembly of'sleeyes,

shaft and shift mechanism to the right as seen in

Figure 2, énd'holds the sleeves in coupling engagement
with the respective dials.

Sleeves 42 have enlarged bosses 44 at the left-

hand ends thereof defiﬁing‘ciréumfereﬁtial cam surfaces.

- These cam surfaces have part-circular portions 46 and

flattened portions 50, and the cam surfaces act on the
upper surface of bolt 30 to control the position of the

bolt.. Thus, when all the sleeves are aiigned by suit-

-able'ﬁanipulation of the dials, such that the flattened

25

portions of the respective sleeves all engage the bolt

(i.e., the on-éombination condition) as shown in Figures

2 and 3, the bolt ié free to rise to the unlocked
position. If at least one of the sleeves is rotated

from this position, the part-circular portion of the

! ) ¢ 3, the bolt I's free to
srise to the unkgghagd W'éd_fik:entf thle k934 @ird of1éé9eshocwnd iaS deiht ed



skereve's cam surface cans the bolt down to the | ocked position. Thus, for

he bplt to be unlocked; all the sleeves nust have their flat portions in

sli%p d engage- nent with the bolt and for the bolt to. be | ocked, any'5
e v

.0 r more of the sleeves nust be rotated so that the - part-circular
cam portion engages the bolt. This formof |ocking and unl ocking action,
as indicated, is known and will be readily apparent to those skilled in the
art. To enable the conbination of the lock to be 10 changed it is

necessary to nove sleeves 42 axially out of coupling engagenent™w th the
respective dials, so that at |edat one offthe dials can be rotated inde-

pendently of itg)segaee! b S.s'\ﬁeﬁfé‘ceTEbﬁs' that tmmeéobihsh'ﬂotcked

- . mechansi m 76, 78 en the lock is on conbi nation, as wll-now be

described. CampggPeioAt | THEMINFSk oehéhabuelqzd mé)uﬁm@cﬁsat r auorm.l ng
80 of the cam rnenber and as ill'us- trated, particularly in Figure 7, the

~cam nenber in- §]&éeesompet Haive Iﬁlséiﬁeﬂle%mp%trﬁm . allg neamez-&aSg -
menber further includes a dependi ng substantially L- shaped extension 84

which fits in omént-withS8¢hie Ballt andOfoFfhehkCcoltrtd Sbéi Locked hamhaft
through a central opening 88 and has oppositely inclined canm ng surfaces

90 comy enent argné cot mhorer iofc chd8 s beevem mﬁmme?&ot%ted so Abaratthre 78
further i ncl udes an-enl ar ged fl ange portlon . 10

part- clrcular cam portion engages the bolt This form

of locking and unlocking action, as 1nd1cated,_is known

and will be readily apparent to those skilled in the art.

To enable the combination of the lock to be '
10 changed, it is necessary to move sleeves'bz_axielly
out of couﬁling engagement with the respective dials,
so that at least one_of7the dials can be rotated inde-
pendently of its respective sleeve. .¥his is accom-
.plished by shift mechansim 76,i78.when the lock is on
15 combination, as will -now be described.

Cam member 76 is mounted on shaft 40 through a
central opening 80 of the cam mettber. and as illus-
trated, pa:tieplarly in Figure 7, the cam member in-
cludes oppositely inclined cam surfaces 82. The cam

20 member further includes a depending substantially L-

shaped extension 84 which fits in a cut-out 86 in bolt

~.30. The actuator 78 fits on the shaff through a central .

opening 88 and has oppositély inclined camming surfaces -
90 complemenﬁary to the surfaces 82 on cam member 76.

25 . Actuator 78 further includes an enlarged flange portien

-



92 which may conveniently have a knurled or simlarly roughened out er ;;)/
peri phery 94. A portion of the peri- phery of the manual actuator 78
protrudes through the face plate 22 of the |ock through an openi ng 96. :

Fur- 5

ther, the manual actuator has term nal surfaces 98 and 100

whi ch engage the upper surface of bolt 30 in the opposed extrene rotational
positions of the actuator nenber shown respectively in Figures 4 and 6. The
shi ft rechani 912 iwhixcls emddy edoavenizit P avé ahknbirdede o) similapbyti on
ot he manual actuator 78 encircling cam nenber 76 and with the cam
surfaces of thoughmmeed i seteenperdiphery iYhed Angogedon ofSulieperi~

t hrough shaft collar 72 presses the right-hand surface of the manual act u-
L or into engq@mmgﬂoﬁmthethanuaﬂemuﬁuanufal& pfotTudes tHrougletti&. In
the normal rest position of the shift nmechanism the manual actuator is in
the position iffaees-pkate e22i afFther dock athiraughhen openimg 96. of Furenbi n-

ation, the boIt beln inits |ocked, |owered position 20.. shown in
phant 8m i n Fi dhhew, the manual setuation hwes 1bermingd susfidoss % andn
with respect to end surface 2 104 of the cam menber. 76 see Figure 2) ,
sprecl uding axidi0 ik nsasensheaunrapsurfaeenef, bpdda 3l ist the
“situation of extension 84 in cut-out, 86 of boJt_ 30, 2 cam nmenber 76
cannot effect@Bﬂ%ﬁQé;%ﬁﬁfﬁﬁfhrP§ﬁ&&ﬂnﬁ Eﬁﬁﬁ?lqbs cGhﬁnﬁﬁ%PaQ%% cam
omemnber.

-~
s

“ihterfitting SEAREF} g5e§REcEd veliy

10

15

20 .

25

and manual, actyator are effectiyvel cked to eth hrqﬂgh t he
thKiEShesof shd 6. HiL

shift mechanism is assembled on shaft 40 with the flange
portion of the manual actuator 78 encircling cam member
76 and with thé cam -surfaces of the respective members. in -
aiigned'engagement. Sp;ing 74,_thrpugh shaft collar

72 presses the rightfhand-surféce of the manual actu-

~ ator into engagement with the internal surface of
bracket 18.

In the normal rest position of the shift
mechanism, the manual actuator is in the position illu;-
trated in Figures 2 and 4. When.éhé lock is off combin-
ation, the bolt being. in its locked, lowered position
shown iﬁ phantom in Fiéures 2, 3-and 4, bolt surface
102 is in blocking position with respect to end surface

._104.of_the cam member 76 (see Figure,i%, precluding
axiél movement of the cam member. Further, because of
the situation of extension 84 in cut-out 86 of bolt 30,

_ cam member 76 cannot effectively.rotate with respect
to shaft 40. Accordinély, the cam member and manuai-
actuator are effectively locked :ogéther through the

interfitting cam surfaces 82 and 90, and manual actuator



~sannot be rotated in the counterclockw se direction fromthe position

in Figure 4. Wen the lock is on conbination, however, with the bolt
s raised, unlocked position, surface 102 of bolt 30 clears sur- 5

104 of projection 84 on cam nenber (Y6 and thereby frees the cam nenber
for axial novenent. Thus, when a counterclockw se (as seen in Figure 4)
rotati.onal for@8. canngiplbedretateduinothes countenelpckwiss dixeetborr a
“portion thereof, msalignment of cam surfaces 82 and 88 10 _ ~__ can occur, j;

due to the fref8Om ShecRRYERERR $BOWD by iR | §- whWhem fthe dckisace 7 -

of actuator 78 reacts mth the jnterior syrface of bracket 18. .
*Accordingly; ®Ref éQﬂﬁ&EP-a.?HSYSF!i?H@hzﬁhﬁibﬂiFhF§ Akt araisedi ne

termnal positi in Fi 6, a camying 15 ti;on i.s produced
between the actBipeRes skt fohncruriach AR PE hote al, cHFats (R of 1
in Fi 2:and, through collag,72 also shifting.shaff 40 and
STeoves 43 o theel 40 iof BRAIBrELoRCBY o, & pirbrz " Fepid idhetily
d allowing the dials 20 {9 be rotated independent!y.of the s
0 change the EERBP RIS T MeHRSERAENARLAE ARVERRG Econdtlitn B he

under ol T30 fSduREsh a0 (RS BERR 3n 'Li0G Y SR ARG

L 50 ana 1 HCALBIABY N 4Saati 7B RO 5L e MIng Bl o)
“uncoupling of {:Bftibﬁeﬁx%fé@f“, (€5 h eI PAMENES o¥ dam! §u9ﬂ%%ecki)yand 88
10 ‘can occur, due to the frgédam of_éém member 76 to move
axially while the rear surface of aétuatnr 78 reacts .
with the_interidr surface of bracket 18. "Accordingly,
when;the manual actuator is rotated in'this manner,
to the terminal position shoﬁﬁ in Figure 6;-a_camming_
15 'action'is.produced betweeﬁ the aétuator and cam member
76 shifting cém.meﬁber 76 to the left as .seen in
Figure 2 and,.througﬁ'collar 72,'also shifting shaft
40 and sleeves 42 to the left to unqquple the sleeves
from the respectiye.dials, and allowing the dials
20 to be rotated independently of theusleeves-to change
 ‘the combination. In' the combination-changing cogdition
of the lock shown in Figures 5 and 6, the horizontal
limb of exténsion'84 engages under bolt 30 (;ee Figure
5), and prevents the bolt from_béing moved down into
25 .the locked position thefeby preventing sleeves 42 from
rotating and losing the combination. .
It will be seen from the above that uncoupling

of the sleeves ffom_the respective dials is produced by

-

el



a canm ng action between actuator 78 and cam nenber 76 through rotation of
the actuator, with the right-hand surface of actuator 78 reacting with the
i nternal’ sur- face of bracket 18. To re-engage the sleeves with the 5
respective dials', manual actuator 78 is rotated in:-the clockw se direction
fromthe Figure 6 position to the Figurg)4 position and spring 74 returns
the sl eeves into coupling engagenent with the respective dials and al so,
t.hr ough col | ar a72atmafing) actionebeweénh aetdidrores?8 land cam membidor7éhown
im“Figure 2. It will be seen fromthe foregoing that the invention provides
a conveni ent f eheroaghs iddatbemaotstheoactimtor h witlhi chei edghisitmand
suitable for application' to articles of |luggage and the |ike, which shift

- mech- 15 sarfacec of ctopstared8f reactiing oyitd the intlermad syr+. e,
fromexternally of the article to which the lock is applied. Wile only a
singl e preferrédcenb&dbnanket 18¢ i Toere-engage tthe sibeevelsewiltdr dihe i n

yQ

detail, it is to.20 be understood that the invention is not li.mited
t her eb';/ and nouespeaﬂ:m Cb:venils)e muuaﬂ.i amwam st pks orotased dm ddreed
cl ai ns. S * Clainms 1. A
\conblnatlon Ioélopkvlﬁ&|ﬂ}¥#$ﬁ¥9@JfF?mth@oﬁ@aﬂﬁQCﬁlP051t1°n to the

’ : Flgure 4 position and spring 74 returns the sleeves into

M
By

coupling engagement .-with the respective dials and also,
through collar 72 returns cam member 76 to the rest
10 - position shown in Figure 2.__ |
- .It will be seen from the foregoing that the
invention provides'a'convenient form of shift mechanism
for use with combination locks, suitable for application’
to articles of luggage and the like, which shift mech-
.15 'anism can be operated from the top of the lock casing;
i.e., from externally of the article to which the lock
is applied.
While only a s1ng1e preferred embodzment of the
invention has been described herein in detail, it is to
20 be understood that the invention is not limited thereby
‘and modifieatiens can be made within the scope of the

a;teched claims..



nts di sposed on a cormmon axis in a casing for axial novenent in unison
q qg; f coupling engagenent with cooperating conbination 5 conponents in -~
er) to change the conbination of the |ock, a Vi ng

el ements axially, said shift nechani smincl udi nﬂ an act uat or nmount ed

ele

for rotation about said axis, neans jgroviding a c ween said
actuator and said el enents for causing said Shlft e said

el enents axially 10 responsive to rotary notion of sail d act uator inone 7
‘direct i@@im8nd nmeans for restricting the rotary notion of the actuator to ™
forward and reverse notion between opposed extrenme positions, the

conbi nation el enents |r10 xtr osi tion o% actu being in

coupl i ntyr e'ngag%rfé’ﬂ‘b"% %@&5% g chrﬁl(t)]u% e ot her

ext r emeelkheRias idisposeds oﬁhecamhmalamsbm agcwng(fomeupﬂl mgvgmg!&gemant with

t he coo eratl A Leek m 1, wherein
. said ne ﬁ%@[&og&%ﬁh@%& ary noti gr?gg?rda%&g act uator%:nncl udes
' oppose cb&npbmmzsl is Lorider cbo changee thet caabinatdgioncef thspteak,va|shifkgage neans

20wt helbnbfifind 66 ﬁ%ﬁhg%aﬁ e 2NBALIYE, BH1d QEFOGRchhal Of he

act uat or. defined in Cl'aim?2, wherein said means within

the casum@udumans@é"uat%\ﬁm‘i §eri ry-akiom abowh Maid| S bP4 e conbi nati on
el ement EERinRCANARA htiebA GsaAB0actth6Kidhd i elehdmBs. 4. A

| ock, as I ne receding cJ] aim where sad c L MmSs * 'i’
14 conbf%‘a??‘éﬁ?-"’& §?1’é’nt5é g"r ﬁ%’ﬂ%g‘e‘a"é‘ﬂa e (% }1¥n sai d casi g i
and i fbspohsiifed to FItRFY SRftion N6 sald actuatar imoomet ddréqtaon, and

means for restricting the rotary motion of the actuator to forward

) gges

and reverse motion between opposed extreme positions, the combination
elements in one extreme position of the actuator being in coupling
engagement - with the cooperating components and in the other extreme

15 bosition of the actuator being out of coupling engagement with the -
cooperating components. '

2. A lock, as defined in Claim 1, wherein said means for .
restricting the rotary nbt:i.on of the actuator includes opposed
terminal surfaces of the actuator which respectively engage means
20 within the lock casing in 'Ehe respective extreme positions of the .
actuator. . ' | .

%)

3. A lock, as defined in Claim 2, ,wherein said means within the
casing comprises a movable locking membfer controlled by the
combination elements for movement between locking and unlocking

25 positions.

4. A lock, as defined in any preceding claim, wherein said



rotation on-said shaft adjacent a termninal one of Said erements; said
actuat or having a peripheral portion extending thro 5 said
- casing for effecting manual rotation thereof. 5. meﬂmﬂm 'mlmt ned in
A aim4, wherein said shift nechanismincludes a cam#erber nen-s ot

mount ed on said shaft between said actuaterlénmd said termnal one of sal d
el ements, said actuator and said cam nenber having conpl enentary canm ng

surfaces for 16oprigatiomglementscaneidigrosad end &pfend opea shafibvim said

@

el RIPNtS axi al LYefBS RADNaYA AQuatbR doRpRlseBDY SERAL YethPrafbMRear fém Said

one direction by reaction of said actuator with an internal 'surface of said

casing. 6. ropatiigaion £3idethalt rdircertaiantarmgnal aenet sajd plemantse said
peri pheral porhbaihtai» RAngCah Qﬂméi@t[%dr&&&n&ax‘%ﬁd!gﬁ £l dulgh Narf BpesingC ih NY

t he cam nenber: C s defin an ne o aim4 to 6, '
wher ei n sai d5 céﬁbﬁ‘ ﬁ&?%pf‘é?r ?%Wg ‘l’ée‘?gﬂ"&f’ﬁa 9%1 eeves and said co-

~operating conbination conponents conprise dials: enC|rcI|ng said 20 sl eeves,
sai d dials having peripheral portions extending through slots in a face
plate of the lock, and' said opening being fornmed in said face plate. 8.

A |l ock, as deflned I n any one of Cains 4. to 7, i ncluding a I ocking menber

i sald casi ng gcont rol,l fQr

bet ween | ocki ng and un f%d pg%%"ﬁg%?‘“ sal vﬁ‘% satd S% fg%%lmr;l@}fudl ng
an extensi on adaplusiestd c@ngag&egan@-irgb&ﬁabgymmed winepaid; shaft bekwvesp
menber s in | Qokd NGRAS hRA 296 tebmikil A8 SO5aid YlahertRY CHEIY alfustdld

manual " actuator, said extension clearing said |ocking nenbér when said
| ocki ng menber 2nd said gam BRwkeT) baving gomplementary camming surfaces for

10 producing said camming action effective to move sdid elements axially
responsive to rotational movement of the actuator in said one
direction by reaction of said actuator with an internal surface of
said casing.

6. A lock, as defined in Claim 4 or Claim 5, wherein the
15 peripheral portion of the actuator comprises a flange portion en-
circling the cam member.

7. A lock, as defined in any one of Claim 4 to 6, whérein said
combination elements comprise combination sleeves and said co-
operating combination components comprise dials encircling said

20 sleeves, said dials having peripheral portions extending through
slots in a face plate of the lock, and’'said opening being formed in
said face plate. '

g
/ R

8. A lock, as defined in any one of Claims 4 to 7, including a
locking member in said casing controlled by said combination elements
25 for movement between locking and unlocked positions, said cam member



9. A lock, ~as - defined in Claim5, includi-ng acottar on said shaft

tween said term nal one of said sleeves and said ca m
nmber engaging said collar to nove said shaft and sammm}m ﬂllﬂ““‘y
esponsive to rotational novenent of said manual actuat<or cintLsard one
direction. 10 10. A lock, as defined 15n-CI aim9, wherein said extension

‘has a portion adapted to engage sald Ioc i ng nme r.when sai d copgbi.nation .
el ements ar em?llé@lg}ﬂ an extenFion ady W&%ﬁ%cﬁﬂ&ﬁ d'bﬂ'gﬁﬁ for £ 7
retaining saldql psdiing :iaﬁteﬁrls anuxumhgobqseeidn ®or ﬂﬂublt:&ngl potational =’
defined in daim9 or m 10,. wher nsal %Ioc nmestber staplvotal
bolt and sai®pvemenk of %%’?n’"ﬁ‘ﬂﬁluﬁ'ét Fa Rt aeiengion ﬁ?s’(ﬂgf 3% engagi ng

~said bolt folock@g menbér @hen veaidbodking meiber i tinberloeked g@isittiacki ng and
unl ocked positions depenent. upon the ali gnment of the respective cam

- surfaces. 12. A conbi nation |ock substantially as her ei-nbefore

" described 20 with reference to and as illustrated in the acconpanyi ng
drawi ngs. The text of the specification has been reproduced by photocopying
the applicants original typescript. It may contain a few amendnments which

are diffi&ul9. to rehdockitas definledainGladmcsi dnclulingd cglise o8 stihdnent s -
may be inspegled pltweln A0 6&hiRh1 (iR GRIRAY £IdeveS and said cam member,

said cam member engaging said collar to move said shaft and said.

sleeves axially responsive to rotational movement of said manual

actuator in said one direction.

10 10. A lock, as defined in Claim 9, wherein said extension has a

" portion adapted to engage said locking member when said combination
elements are uncoupled from said cooperating combination components
for retaining said locking member in unlocked position.

- 11, A lock, as defined in Claim 9 or Claim 10, wherein said
15 locking member is a pivotal bolt and said sleeves each include a
flange havmg a cam surfaoe engag:mg said bolt for controlling move-
ment of said bolt between said locking and unlocked positions depenent. ‘

upon the alignment of the respect:.v_e cam surfaces. ‘_..‘

b

12. A combination lock substantially as hereinbefore described
20 with reference to and as illustrated in the accompa.nymg drawings.
'lhe text of the speciﬁeation has been reproduced by photocopying the applicants original .

typescript. - It may oontain a few smendments which are difficult to read. The original
typescript containing these amendments may be inspected an the premises of the Patent Office



