°

,(Bee, fof exanple, U S. Patent No. 3,800,571 to Heine, issued April 2, 1 y
). It i$ an object of the present inventio# to provide a novel formof s
mechani sm for "a conbin- 5 ation.lock of the type in which a plurality
of conmbi na- tion el enents, such as sl eeves, are-npyv ji.ally_jn unison .in
order to effecfSee cofdF r&’Eﬁ“BP\l%halhg%:_Pﬂﬁﬁ%&"%bﬁg&%%oﬁlhéﬁ/ eiron is to
provi de- a conbination, | oc f t ype, havi ng .a. pl ur.al it f

. combi nati on el %ﬁ%‘h‘f@ %’pﬁe@’ t%ﬁ?mgﬁw El|Ené %ﬁ’lison e 1o .
effect a cOnbination_f@afgehn é%g]&g]égglﬁyégéﬁ&pqmggmmgcmgtghe el ements
is noved in a direction ot her n-the axial” .direction of novenent of the
el ements. 15 provide a novelUféhRTo PRIt GledHirilsiy @Yr @ dombim-provi de a
conbi nation | ock suitable for use on articles of |uggage and the |ike,
wher ei B a shi f atdee hbocls no £ othe hizype nin twiel dorebiplatiadi tof afhedmbikai-s
readi 'y accessible fromthe exterior of an article to which the lock is 20
applied. It hatipmeelements besuchraposkarves carfe@avsd e ldontitat i on
padl ocks, for exanple, which enploy_rotary dials and sl.eeves, to nove the

sl eeves out of unbsPmiHy erdegchenttifth 2 iRPRRiRALtiRe {a%8R/ng the 25
| onger | eg of the pad]ock shackle to prgvide axial Ve T f. 1 he
sl eeves by novenent ok?ﬁée’éh‘gﬁ?%ti?fat r "?elnotﬁi?& neY ttc{;r?r%totvﬁ'ededi rection

of ?xial nnvengnaoﬂgiﬁatioq lock of the type having a plurality of

10 combination elements adapted to be moved axialiy.in
.unison‘in order to effect a cdmfination change, wherein
an actuator for shifting the elements is moved in a
direction other than.the axial direction of mpvemeﬁt of
_ the elemenﬁs:' | | |
15 ' ' 'A further object of the invention is to provide
a combination lock suitable for use on articlgs of .
luggage and the like, wherein a shift mechanism for
changing the combination of the lock is readily accessible
-~ from the e#terior 6f an article to which the lock is
20 . applied. |
It-has'previouély been proposed in connection
with combination padlocks, for example,-whicb eﬁploy

"rotary -dials and sléeves, to move the sleeves out of

. ' coupling engagement with the dials by utilizing the .
25 longer leg.of the padlock shackle to brovidé axial move-

ment of the sleeves by movement of the shackle in a

direction other than the direction of axial movement of



A eeves, see, for exanple, U.S. Batent No. 3,766,758 to Heine, et al,
d Cctober 23, 1973 and U.S. Patent No. 4,048,821 to Bako, et al, -
ed Septenmber 20, 1977. ‘The present invention, however, is primarily
cerned 5 with providing alternative and sinplified neans for

ef fecting athelsheernerentsed, tfoxr cendnple i dh Sl dabend, Noor 3d66i,1I7518i on

changi ng purposes, by neans of an_actu- ator_ which is.operated other than o

in the directeiliging, wiveentistuedOetehamiZ’, &F73 and U:S. Patent
Summary of - { he ventjian In cordance with the jnvention,at .l east in .a
" preferred e&r%oa)f#}eﬁ'qﬁerre%fﬁaﬁ%i &t rév'er?esrﬁuedf dﬁ?é‘ &% 720 &1 ‘dl-enent s of

a combi natifge | Agledt Y flfdnd Qorf! NEGIe LN A0 LATY 18, Provi ded
by linearly. 9F novi ng an ‘ac Uator % na tditection transversely to the
axi g of thegghe i d S e TSR v O fad 16 181 141G hfeidhg GRpverted through
camm ng neans Into axial” novenent of the conbination elenments. In a
preferred feffactiify catidaid el erefhtthe Hdbmbinat ivuCle lamet@ali nat i on

sl eeves, in a sleeve and dial type lock, are carried on a shaft in a |ock
casi ng and. foe combiatatrids dhangihg purpeseas ,0byofmeanshiofft ame@egm-nount ed on
one end of the shaft. . The actuator extends through an opening,_ preferablys
in the faceatpmwhigh e qranated, other thanoHny rectd®iis O%general |y

transversely to the axi.s of the shaft and the actuator includes an obliqgue
cam surf ac %%&aé%l%#eq?% on the shaft in abutting .

10 | _ ' Summary of.the InVention.
In accordance with tﬁe_invention,-at least in

a preferred embodiment thereof, axial movement of the
combination element; of a combination lock in order to
effect a changé;in combination, is provided By-iinea:ly_

- 15 - moving an actuator in a direction transversely_to-the

. axis of the elements, such-movement.of-the actuator Seing

converted through camming means into axial movement of
the combination elements. . . |
' In a preferred form, the combination élements,

20 such as cOmbination sleeves, in & sleeve and dia1 type
'lock,-are-carried on a shaft in a lock casing and the
actuator is formed as a portion of a shift member mounted
on one end of the shaft. The actuator.extends through |
an opening, preferably in the face plate of the lock,

25 which dpehing extends genéfal}y tfansversely to the axis
- of the shaft and the actuator includes an oblique.cam

surface engaging a collar fixed on the shaft in abutting

3
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. gngagewént wi th the conbination el errent[sl’ When the | ock is onl\tonbinat i@
t he actuator-can be noved in the transverse openi ng whereby the cam surf
affects axi al” novenent of the shaft and sleeves by reaction of the 5

“shift menber with an interior surface of the casing. The invention may be

ebber can be SHETRRER G &< TR oo ASPer o dReT SERe4O8Rai ¢ on
during a combi 1Atk GG e P ajc:Q:u or ddn0Be AR bass of the

conbi nation. Description o amnngs lgure 1 is a plan view of

conbi nati on | ogkandredeSO T slrditithgiviHe sy ithee tlaimd BurFalcle Q&EE&thakE81|OCk
bei ng cut away; 15 Figure 2 is a longitudinal section along

line 2-2 of Fimowement Foﬁuﬂfe JHafta anid I exaelsi by alearegilnnef3tBeof Figure
2; Figure 4 is a cross section along line 4-4 of 20 Figure 2; Figure
5 is aSview sishife memiyuwiely anutinttegiiony spfiaseopft wbel ceking.a

combi nati on changing position; Figure 6 |s a perspectlv ew,of a shift
nmenber used in the | inyention may b e Bpplied; tos 19 6§FF§ end vi ew

of 2 combi nat) o gl Al b Y B0 HeBATs MR ShdeondnBlEn VI O

can be designed to hold the locking member in an un-
locked position during a combination changing opera-

10 . tion, to avoid loss of the combination.

Description of the Drawings

Figure 1 is a'ﬁlaﬂ view of a combination lock
in accordance witﬁ the invention, with parts of the
lock.being cut away; _

15 | _ -Figﬁre 2 is a longitudinal section along line
2-2 of Figure 1;
o Flgure 3 is a cross section along line 3 3 of-
Figure 2;
. Figure 4 is.a cross section along 1line 4-4 of
20 Figure 2; |
& ) | g Figure 5 is a view similaf to Figure 2 but showing
E :parté of the lock in a cqmbination changing position;
Figure 6 is a perspective viéw of a shift member
used in the loék- | |
25 .. Figure 7 is a compos1te end view of a combination
dial and a combination sleeve; .and

.Flgure 8 is a plan view of a pivotal,bolt,

S
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De'crfbtion of Preferred Enbodi nment Tﬁé il lustrated conbination | ock is-of
d,gfneral |y known type enploying a | ocking nenber in the form of a pivotal
j adapted to engage a hasp, the 5 bolt, being novabl e between ’

ki ng and unl ocked AP nder r : urality ,of -
conbi nation dials and B Qio 5 2EQ?e§9QH ﬁhb8ﬁ18 Rkhat when the dials

=

and sl eeves are onfe@milNastacedhechiBihatUbAMBbLRALLY0F a - 4 assumegy -

its unl ocked position, in which the hasp can be 10 inserted or
wi t hdrawn f rgemetriad lyokhowandyplecempheyihgl 8 dodkihgemembarein the

of f-conbi nation, the bolt automatically assunmes its |ocking position in
which it prd&esm ofan pPiyeteddbedspatipphefetagengagdr avhasponthee | ock.

Locks havin he_ ahove t of I ocki ng_and, 15 nl ocking action are
knowh, see %@hteks BemexgglpapéﬁWeﬁB.19?%6655?EdrEFi?F%ﬁdtB°§b6k%ﬂsIt i S

. b d ‘t h i L i .With th
| o6kl ng and 0SCkIAg BEEFRT BE 2 RRUERNL R, oF PP ERRFEER Tt ber el usea
for "'ustr%'dg%m%g_esesm Qee-ahggﬁeae is suchf th2€kyhén Whehai s Present

i nvention may be applied. Thus, t present 1nvention Is concerned wth a

shift mecharingmsfieeverviafe oarboABLhARi6hENERESDOEHCAULEMELEENEEy axially a
out of coupling engagenment with associated | ock conponents in order to

ef fect a comsismaesodtshanjeckedhpogftion, innwhiithotheahabp emplbed to
| ocks having a | ocking and_unl ocking action different to the pivotal bolt =~
typgd inserted or withdrawn from the lock, and when the dials
. and sléeves are'off-combinatioh,-thg bolt éutomatically
assumes its locking position in which if prevents an
inserted hasp from being withdrawn from the lock.
Loéks'ﬁaﬁinglthe above ﬁype of_lockiné and
15 uniéckiﬁg acfion are knéwn, see for example U.S. Patent
No. 3,800,571 referred to above. It is to be understood
.éﬁat the préent invention ié ﬁot'conce;hed Qith_the
locking and unlocking.action per se, and fhis form of
lock is méfely used for illustrative purposes as one type
20 . of lock to which the present invention may be applied.
Thus, thé present invention ié concerned with a shift
mechanism for moying-combinﬁtion elemehts, such as sleeves,
zaxia11y out-6f coﬁfling engagemént_with associated lock
coﬁponents in order to effect a combination.change. The | e
25 invention can be applied to locks having a locking and.

uniocking action different to the pivotél bolt tyﬁe

locking ‘and unlocking action herein referred to.



- . (& .
eI'Ockinfj and unl ocking action herein referred to. Referring now

specifically to the drawings, the illustrated | ock generally indicated by :
.reference A nmy .be attached to a val ance B of one section of say a Iuggage :

art|cle (see Figure SrePbipi ﬁ?en h ik Céfg article
carrying a hasp 10 hav?ng p%o ec??ngﬁ?gﬁguegﬂEgaFojﬁﬂf igure 1) adapted to

eng ér openi ngsthe ihEub@ﬁKtéﬂdlsaﬁaQ@né’tré)l]lﬁt:ﬁﬁdﬂ%ée@%;} Oré £l 19aRad sy,
secure the sections of the luggage or |ike article together. 1Q

Lock A has a casynhewattached toraewabmhee bR 6f dms nesktior ahanmnel shaped
base nenber 20, a.face plate 22, side wall.nenbers 24 and 26 and end
brackets 16 ané 1888439 §§§igheaﬁﬁeasgh§%19 k)i Wiﬂh(ﬁhﬁtﬂfhﬂﬂﬂﬁﬁnﬂuqn i s not

_cr|t|cal and cg % oW est |sheq§§;a0t|ce fﬁi | ocks of this
type. 2As-illuStPatEl® fEELe g Hadh %?ié %&?W&d}rcgm%&ﬂaﬂg t he

| ock b d sid | | nb
Kooy, SoEBHest YRS 1B bEE ey |l anss, g Ségqﬁe a“n’?i‘aﬁ 31 of

t he base menbegy, {Ré . g8k 14b.

Brackets 16 and 18 V\hlﬁgh d%?nnee&% %o& t'e en'éé)lwatﬁs od)tr}%le caS| ng,

respectively, paputertixagpteidies | of atiosl 1ug %ﬁ%@&&eﬂﬁ& idxdig opposi ted
al bo

upright walls of base nenber 20. The pivot It 30 (Figure 8) is 25
noqpted in bratkggehiﬁ.and.18 by ears 32a, 32b of. the :
" 10 Lock A has a ca51ng which may for example be
' | formed by a channel shaped base member 20, a face plate
22, side wall.members 24 and 26 and end brackets 16 and
18. The design and assembly 6f_the_casing components
' is-het eritical and can follpw-established.préetice for
15 T lqus of this type. As illustrated, base member 20, has
| openings 25 for attaching the lock, as by ecrews, rivets,
or'the like, tolvelance B and side well_membef 24 has
ogenings 27 aligned with similar openings 29 in upright
Qall 31 of the base meﬁber, for admission of the hasp
20 . _tongues 14a and 14b.

Brackets 16 and 18 which deflne oppos1te end
walls of the casing, respectlvely, may for example be
located in recesses 28 in the opposited upright walls

® o | of base member 20. The pivotal bolt 30 (Figu;e 8) is
25 ‘mounted in brackets 16 and 18 by ears 32a, 325 of the
bolt.which fit in corresponding openings in the bracﬁets,
and coil springs 34 act between base member 20 and bosses

36 on the undersurface of the bolt, to urge the bolt



“which fit in correspondi ng openlng;7|n t he brackets, and coil springs
ct between base menber 20 and bosses 36 on the undersurface of the

, to urge the bolt upwardly into the position shown in Figure 2 and
shown in solid line in Figures 3 and 4. .In this, the unl ocked position of
the bolt, twpwarsdyt engoeghm&oanalmbsmf ineFigusat &r anddshovhe renoved

fromthe |ock thr.Qug openln nd 29. . Wen oIt 0js Iomered
however, to ’t'héqléékqﬁﬁep&& tFlltﬁh‘reég ' gprl FBsthas,p ﬁe‘éﬁi°9{5

|~

desery bed BGOSR OB b 18, BhgsaRatedye ?g'%?ESQ%?eS s

.di sengageneri - 1R . Liter and 9 IBQSQ'emo%\Hn bt PRYCTBEk 3 8 h 30 is
w?ets 1% g 1

limted by a stop 39 on base nenber 20. Bra serve to

nourg a shafdpefingear 27 Bada 296" | Wheaf b@qmsbsoatisomoﬁbeaantﬁowwei—he form of
sl eeves 42, arranged end-to-end on shaft 40, and each 15 haV|ng an

enC|rcI|ng Gmnmheaﬂoakldgapo&&tloﬁhea@ﬁahstasprshgevaé.abp méansntent i onal
‘type. |nsofar as the dials have internal .teeth 56 or the |ike which nesh
wi t h conpl ebe gescaipedeernds@soshoma inkehentemein| EigusesyBeany the

The. di al's Zkiﬁﬁeiﬁir§n§§%§£ﬁ5a2%éﬂ“§bﬁa';ié%a%#?EaEQLignv;sh €8fbi nat i on
0! 12,00 WSl soHgRees i, RERCR55h pLAEREC A1 L BB DeERDE voon
10 the hasp Downward movement of bolt 30 is limited by a
stop 39 on base member 20. .
 Brackets 16 and 18 also serve to mount a shaft
40 carrying a series of combination-elements in the form
of sleeves 42, arranged end-to-end on shaft 40, and each
15 - having an encircling combination dial 48. The dials and
sleeves-are-of conventionai'tyﬁe insofar as the dials have -
internal teeth 56 or the like which mesh with comple-.
'mentery teeth 58 or the iike on the sleeves; whereby fhé
dials-end.sleeves are coupled for mutual rotation on
20 shaft 40. The-oials also have a conventional series of
circumferential oombinatiom indicia on their outer sur-
' faces, with locating detents 60 therebetween, and a por-
tlon of the periphery of each dial protrudes from casing
10 through respectlve ‘slots 62, in face plate 22. Sim-
25' ilarly, the dlals protrude through aligned slots 64 in
bolt 30. A conventional dial spring 68 on base member
20 has limbs 70 engaging in the detents 60 of the respec-

tive dials.



the dials proprudé t hrough aligned slots 64 in bolt 30. A conventi onal
~Spring 68 on base menber 20 has linbs 70 engaging in the detents 60 of
respec- ti've dials. Shaft 40 further has a fixed qr |ntegéall forned

col | ar 72 adaj cent t hafitgift0 dwrthehana Hxed oxpintegra rmed

sw roundi ng the aft and actin ween b t, 16 the left

Elwe_eve Bet Yeeﬁﬂ:ﬂ?’}' af;'ce“tg %J%ﬁ%raCA(%eetVﬁgquha#%g |ge§nbraced
y a pivotal shift \, ly ex-

t ended openi ng® W?&lr;ogg%u% thaf%ﬁe%?ieer?g? é%qrnlgnlgéﬁig’ré%bggs i(he
assenbly of S'ﬁg&%ec Sf@féncf%éﬁeff: @mﬂesrlé&é he Peltldlenagogar 72 Figure

2, and holds t eeves I n coupling engagenent with the

respecsi ve di ahsd BFasves ¥R, e stidfy gl fwsadarabedabyt Bepliobtalhand ends
t hereof defining circunferential cam surfaces. These cam surfaces have
part-circul ar ghift omesmbise atf, ftitee tsdhvicit prambemhaGngaad lefereddysakfaces
act on the 15 upper surface of holt 3Q tqQ control the position of the
bol t. -Thus, whtended eprningdfshuqush iviHeh he dhafiyi @X%8RESul ati on of

the di al s, t hat fl d
engageat f]e nggp’(’{]‘?% S‘Hég%tnt%%ﬁq‘boﬁ O%€ fqetvrﬁ]a)es r%i’ %ﬁfoﬁﬂﬁl %hg%ﬁfegl I2
20 4 onend Spehf) - 0l Lt g 4 deidn t 2 i 0K AR ORRe! T at

| edst one of. tRE™ TRV es 1% fromt
10 sleeves in coupling engagement with the respective dials.

,ﬂ) t hrough respective slots 62, in face plate 22. Sim 25 i larl y@

Sleeves 42 have enlarged bosses 44 at the left-
‘hand ends thereof defining eircumferential cam surfaces.
' These cam surfaces have part-circular portions 46 and
flattened pbrtione 50, and the camesurfeees act on the
15 upper'surface-of'bolt 30 to control the position of the
| bolt; Thus, when all the sleeves are aligned by suitable
manipulation of the dials, such that the flattened por-
tions of the respective'sleeves all engage the bolt (i.e.,
the'bh-Combinetion condition), as shown in Figures 2
20 end 3, the bolt is free to rise to the unlocked position.

If at least one of the sleeves is rotated from this

L J]

position, the part-circular portion of the sleeve's cam
surface cams the bolt down to the locked position. Thus,
for the bolt to be ﬁnlocked, all the sleeves must have

25 " their flat portions in aligned engagement with the bolt
and for the bolt to be locked,.any one, or more of the
sleeves, must be rotated:eo that the part-circplar cam

portion engages the bolt. This form of locking and



v

posi fi on, the part-circular portion ofathe sl eeve's cam surface cans the = ¢
boMtf/ down to the | ocked position. Thus, for the bolt to be unl ocked, al
sl eeves nust have 25 their flat portions in aligned engagenent
with the bolt and for the bolt to be | ocked, any one, or nore of, the e
sl eeves, nmuynlpekingaseliion,t Aat indicated, cis dmewn camd pokll dre engages the™ .

bolt. Thi's formof |ocking and, . unlpcring_action, as indicated, is k oW, -
and wi || beTP8941YyaBBEPRAt tPothABReSkkileddin (tRec2%Et. To enable the .

conbi nati on of theg,l ock be, changed, jt is pegessary t.o ve the sl eeves
a2 axially s Taengple Bnf REMRattoR e vith Trek (R MRt ve dial s, so
that at |ea of st he.dj bg,r | 3 tlys Of14 S
respective g ggggé’Thf:sgls_shgégts)%pgﬁrsﬁ%dﬂ%?/é (saﬁﬁl% Pg:r?reeﬁggrld% %/%le%]t e lock is
on 80”b|natbﬁﬂ1oEScMhbliﬂgWéﬁgagéﬁéﬁtb@ﬂthjéhe respective &uid, nenber 76,
as shown particularly in Figure 6., includes a bod@ portion 80 an wupwardly
pro- jectingonahatl anclaasor oner dforh&2dial slepamdbegrdtdeed piatde-on 84 and a
tab 86. Tab 86 fits in a conplenentary opening.88 in base nenber 20 .
provi di ng apghdentlynefinitsisespectiyegsiesve he This tisemtromplishedy pivot
axis substantially paraJlel _to the axis,of shaft 40 and thereby allowing 5
pi vot al rovBieARiSE 'Pﬁ@Jf’gﬁi 76 m%e&%rm-a%em ¢ IRAAAT, AS shaft 40.
Manual actuatg; ortjon.82 tgggcts,fron1the | ock casing through a
transverse Bp&hi RgWobe flescribed. :

10 " Shift member 76, as shown particularly in

Figure_G, includes a body portion 80 an = upwardly pro-
jecting manual actuator portion 82, a depending lobe.
. portion 84 and ‘a tab 86.  Tab 86 fits in a complémentary
opening 88 in base member 20 providing'a pivotal mount-
15 ~ ing for the shift member about a ﬁivot axis substantially
' pargllel“tO'thé axis of shaft 40 and thereby.allowing
pivotal_moveﬁent of the shift member transversely to the
axis of shaft 40. Manual actuator portion 82 projects
from the lock casing thfough a transverse opening_90 in
20 - face plate 22, The left-hand surface of body portion .
80 of the shift member, which.surfacé abuts shaft collar
72 haé three portions, namely a substaﬁtially transversely‘
extending portion 92, an obliquely extending camming |
 portion 94, qu a further transverse portion 96. ; _‘
25 . In the normal rest position of shift member 76,
actuator portion 82 is in ‘the position in opeﬁing 90

shown in full line in Figures 1 and 4. When the lock



;25 ‘- face plate 22. The left-hand suff@ce of body portion 80 of thg _
shift nehber,’ which surface abuts shaft collar 72 has three portions,
.nhanely a substantially transversely extending portion 92, an obliquely
-extendi ng ‘canm ng portion 94, and a further transverse portion 96. 25

In the normal §gspFPOsbibORationhi the NBODEbetng aiai UaDrlguktdd on 82 is

i r_the position in opening 90 shown in. full Iine in Figures 1 and 4. Wen

t he | ock i slolérednposation, shewiboin pieamtpm nin tBigwokdd, tangreed
position, shown in phantomin Figure 4; tongue 30b of the holt is in a

bl ocki ng posit 38h @ft theebpdtt isoinonebloeking mesigiiamavith rrespafter and

actuator 5 o oftion 82 of the_shift nppber cannot {herefore be effec-
tively aned'tFSniQ&FsBP?t%Bntﬁé ?fgﬂ?e'§P i %ﬁlaQ41§Qﬁ¥?§ﬁﬁmﬂtion of

the | ock, surface,.portion 92 ) &hal t _72.
When the | ock P?rgg&éoﬁgi ﬂgt Fgﬁéﬁgag\%%&b%ﬁférhgboﬁ I'n |tsp-e?;g|és%r, 10
unl ocked posi t k9ge1}ORGYEd3LPankGaESelPbEo PO | PIEHI BN bdrtey T uat or
portion 82 for novefhrent in opening 90." In this condition, actuator portion
82 can be novedni Bhopecaofigifohr 6 titétlock [ | gimtface Jowwiom 92 uff ehe Thi s
nmoverrent causes the oblique canm ng surface portion 15 _ 94 of the
shift menber tshifitemehberhengagés ashaft ceakban272 o tWhen cthe -kacksHewn i n
Figure 2 by a canning.actLonh the shift nmenber reacting with the‘inner
surface of braorecomBinapien; ghayeyer WWithothe Pokt &1 ok \Faised,

10 ~unlocked position, tongue 30b clears lobe portion 84 and

frees 'actuator portion 82 for-mo&ement in opening 90.
In this qondifion,'actuator portion 82 can be moved in
opening 90 from left to right as shown in Figure 4.
Thié moVeﬁent causes the oblique camming surface portion
.15 ' 94 of the shift member to move the shaft 40 and sleeves
42 to the left as'sﬂbwn in Figure 2 by a camming aétion;
the shift member_réacting with the inner surface of
bracket.18. .Accordingly, this motion is effective
for moving the sleeves out of coupiing.engagement with .
20 the réspeCtive_diéls, axial movement of the sleeves being
efféctéd.by transverse linear movement of actuator por-
. ~ tion 82. -In the terminal position of the actuator portion
82, as shown in Figure 5 and in pﬁantom in Figure 4,
transverse suéface portion 96 of the shift member is in
25 engagement with shaft cqllar 72. Thus, the shift member
holds the shaft and sleeves in the uﬁcoupled condition
* so that the actuator portion'can be released for combin-

ation changing purposes.



. / ’ _ .
".f of Rpvi ng the sl eeves out of coupling{éngagenent with 20 t he . .
regpg'rive di al s,, axi al novenent of the sleeves being effected by. '
tirangverse |inear novenent of actuator por- tion 82. |In the termna
¥tion of the -actuator portion 82, as shown in Figure 5 and in phantomin
Figure 4, transverBershefacin prhié i texrmihalf pdw tsiod toffrerditiatiox i n 25 .
engagenent with shaft collar 72.. Thus, the shift menber holds the shaft o
and sl eevesppntior 8acolghedpentitm i¥h engages urdemdheaboltpdongwe can be ™ -
rel eased for _conbin- ation changi ng purposes. Further, in the term nal
position of 3%t€|‘&@o?r?)\6?‘??%n§8%%’?ﬁ%eg’iﬂﬂt s, SOIMFFLYt he bol t
tongue 30b and prevents, the bolt. frombei ng moved downwardly jinto its
| oched pooi LRERLEY TaSked Baridaoh o it bRt e Y B0
~ thegeby | osi, oely 0l ' : ' S na h en changed,

act éator po???%énﬂg% can %gé#ée’%)’tvjrln(gd{rf% %I{Eg rest p05|°t%|n'on?&a q'_owi ng spring
74 to returghéhgors BeyeSorhas |BeddhAPHY | L RIERAC pIFAonMgh the
respective dials, thereby setting the new 10 comnmbi nati on and
returning tbéanlbekretupmednts its trestpgodiitiomrhalilowing gprdng It will be
seen fromthe foregoing that the invention provides. a convenient form of
shift nechahfste fretuse the slesnehatiallydaro woupdiing engagel-i cati on 15
to articles of'Iqﬁg?g and the |jke, which shift mechani sm can be operated

I@Ek

fromthe toBeB¥ ¥ {gqu&flygeg%als, thereby setting the new .
10 | combination and returning the lock comppnenfslto the
' pcéition shown in Figﬁre 2. .. . . , o

It will be_seen'frdm the foregoing that the
invention_provides a convenient form of shift mechanism
for_usé with combination locks suitable for application

15 to articleé of luggage and tﬁe like, whiéh shift mechanism
can bé operated from the top of the lock casing, i.e.,
from exéernallj oflthe article to which the loék i§ ap-
pliéd._.Further, the shift mechanism is operated by
moving'a manual actuator other than in ﬁhe direction of

20 ‘movement of the cqﬁbination elemeﬁts-that are moved.

| While oply a single preferred embodigent of the
inventidn has been described herein in detail, it is to i
be"un@erstood tﬁat the invention is not limited thereby

" and modifications can be made wifhin the scope of the

25 " attached c}éims.



-

* the shift mechani’smis operated by noving a manual actuator other than/i W

fromexternally of the article to which the lock is ap- plied.. Further

the direction of 20 nove conbi nation el ements that ar
|

noved. While only a single pr ef e, pf -t he i nvention has bée
described herein.in détail,” it ?H‘m‘mmumm d that the invention is
not limted thereby and nodifica canshesmatle within the scope of the
23“ att ached cl ai ns. - 12 - dains 1. ~ A conbination | ock

including a plurality of conbination elenments di sposed on a commpbn axis in

a casing for axi-al novenment in unison out of coupling engagenent wth
cooperating conbination 5 conponents in ordér -to change the conbination of
the lock, a shift nmenber for noving said elenents axially, neans nounting
said shift nmenbelainms sai d casing for pivotal novenent about a pivot axis
substantially parallel to said cormmon axis, said shift nmenber including an
actuator. portion exposed through an opening in said_10 casing and neans
provi di ng a camfi*ng. achi esiratier ol iaclydipg %E#F@Fl‘ahefﬁﬂ"g“@l‘é%nt s for
causi ng sai d shiditmdieBEEpésedNEY @ Sckingn AXEBEHR 5 A%idd If¥r IARSFDAGVesRnt Gin

pi ¥otal novenment of said shift. menber when o ratedra )ingai Agtuat or

portion. 2. unjsqn, g¥r (&’g FuPHnE e ey %ﬁﬁ? e|b°n aird shrt? menber is
15| ocat ed bet wSexmpanedts dniindar itoncleingeretiescambinatior o€t thenlegk,f achift . sai d

caSing ext endi NGehbaNPACHSPIng 4R dS8l hetd xBTyHRERL HoSHiifly said shift

“member in said casing for pivotal movement about a pivot axis
substantially parallel to said common axis, said shift member
including an actuator portion exposed through an opening in said

10 casing and means providing a camming action between said shift
menmber and said elements for causing said shift member to move said
elements axially responsive to pivotal movement of said shift
member whén operated by said actuator portion.

2. A lock as defined in Claim 1, wherein said shift menber is
15 located between said combination elements and a reaction surface of
. said casing extending transversely to said axis and wherein said
° means providing a camming action includes a camming surface on said
shift member extending obliquely to said axis whereby movement of
_ -said actuator portion in said opening causes said camming surface to
2 : 20 move said elements axially by reaction of said shift member with
said reaction surface.



41X provi di ng a canmi ng action i|ng? udeswmﬂm e on said shift .
niger extendi ng  obliquely to said axis ﬁf sai d actuator
fon in said opening causes said camm nd s&rface i nove said ’

€nents axially by reaction of said shift nenber mnth sald reaction-
sur f ace. 13 1 fin a|n1 or claim 2,
2 1 wherein sai ¥ co‘?‘rb}%%lfl%ﬁ'n %ﬁ%’r&%‘f&’bo&fﬁ s‘?’ée - mount ed )

axi aply I APRLLLOG L6l #1LOR, Bl S erlelid) Ui o SAidh i s and sai &

cooperating conbi natlon components conpri'se eﬁs encircling said
- sl eeyes, saifothBéd Hxially NRVAKWEDPRIG RNENA1d0 dn cmssrea«sz.eraaﬂgutdg ough
slots in a7 .face plate of the lock, said opening being fornmed in 8
sai daface plsadd dxis fandcdaid d&ipeﬂ:tmg doaibiiria t Mdte reintp ciint 2

shift menber has a transversely ext endiing openi ng 3 enbraci ng said
shaf$ adj aceeemprise ndirls omciofckiaigl shid sleestesnvemidalidlspeni ng

al | owi ng pivotal. novenent of_ said 5 ' shift nmenber transversely to the
axi s®of sai (P&¥:R8 Paripheral portiops %ﬁqQRﬂ@Qﬁ;QRﬁqqﬁhjﬁquﬁzﬁﬁn43

i ncl d|ng a coI r on shafi .bet-ween.a termd nal one of said 3
s| ee es and é%\‘l’%l %Jfﬁ f%%}g’d 4 %&ﬂ%? oFme do an opening §

enbrgcing saigh $ g&@nt said. collar, 5 and said shift nenber
engagi ng said col. ar t'o nove said 6 . shaft and-said sleeves axially .
responsive to novenent 7 - of said actuator portion in said opening. i
1 ' 4. A lock as defined in claim 3, wherein sa1d _
2 shift member has a transversely extendlng openlng ' )
3 -embracing said shaft adgacqnt a terminal one of said
4 slgevés, said opening allowing pivotal movement of said
5 shift member traﬁéverseiy to the axis of said shaft.

. '5; .A lock as defined in claim 3, incluéing a
coflar on-said shaft between a te:miﬁal one of said
sleeves and said shift member, séid shift member having
an opening embracing said shaft adjacent gaid.coilar}
and saia shift m@mber engaging said collar to move said

‘shaft and said sleeves axially responsive to movement

~N O i W N

of said actuator portion in said opening. e
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‘Ilgcil ,ng menber in Sél dAclaglCEgazogﬂ l)lntaceidI Bydsillu‘m“l“ m“‘g‘:‘mmnat I on

el enents for”~ movenent between | ocking and 4 “unt ocke posi tions,

shi ft ymertber includigg aal pbekSas defired tirpeiadaptied s 1RREAGE gSai d

Iocklng menber when said 6 | ocki ng member is i'nlocking p05|t|on for
nhi bpting 7 lockingmwmemiet i said @fditfy Qortdliled by $uid opening to 8

e fect a conbi nati on change, said | obe portion clearing 9 sai d -

| ocki 8g menberombimatidnl ¢berhénts nomharovement b@tween hmﬁkimge@nﬂosition 1

7. A lock as defined in claim®6, wherein said_portion 2 actuat ort has

a terfinal po%?%?%#ﬁ¢rPQﬁﬁ?PQﬁﬁMnﬁﬁ}Q(ﬁh¥f membﬂﬁﬂ%ﬂQ%?d%ﬁgdacéﬁb?nat|on
I t mbj pat ch t I b t
engagng Sai dSPELRI R 9 erzage ﬁ@ﬁé‘ﬁ%ﬁ%&%""e‘ " ShsR 5 ihe
act uagor po”i8£‘kiz‘?g Qnembegr {sit:ﬁ% (r:‘Jké c#e% mh@l%ri't% ed

posi tion. |n ¢ whérein said
conbi pati on ehevBRérst C&fmgaﬁ a?ctuator |;ﬂ§z‘ﬁ1% rﬁm%.d Dperngokal bolt and

sai d each sl eeves which I nclude a flange having a cam surface .
engag8ng sai delfifett4a comblﬁat:.omnthamge ngsadod ehabd  pdr tsiaord diad drilngt ween
said 5 | ocki ng.and unl ocked positions dependent upon the 6

aILgOgnﬁent of sabdrbeglsing \memban sthdracesid Q.OCkmmmem&:teron.sl dok

stantlally as hereinbefore
unlocked position.

2

7. A lock as defined in claim 6, wherein said
ortion
actuatorfhas a term1na1 position in said opening for
_holding said- comblnatlon elements in combination changing
position, said lobe portion engaging said locking member

in said terminal position of the éctuator'portion to

S R R P

retain said locking member in unlocked position.

8. A lock as deflned in c1a1m 6, wherein said
combination elements comprise
locklng member is a pivotal bolt and sai sleeves‘each ‘which
include a flange having a cam surface engaging said bolt

for controlling movement of said bolt between said

qt_e.

"locking-. and unlocked positions dependent upon the

o s W N e

_ alignﬁent of the respective cam surfaces.

9. A combination lock substantially as hereinbefore
described with reference to and as illustrated in the

accombanying drawings.



Thed\with reference to. and as illustrated in the acconpanyi ng y

‘dra 15 10. A lock as defined in_fﬂnin1? wher ei n"sai d canmi ng
“surf f/laces the conbination'elenenfs ft menber is constrained
Sto nt transverse to said conmmon a !iu Julﬂ ﬂmu -def.i ned in

- .Caim2, wherein said shift nmenber has 5 a t “adj acent - to.

said canmi ng surface for holding the conbination el errents out of coupl I ng J

engagenent with the co- operating conponents. .
10. A lock as defined in Claim 2, wherein said camming surface

faces the combination elements and said shift ;nemlé)er is constrained

to movement transverse to said common axis..

11. A lock as defined in Claim 2, wherein said shift member has

5 a transverse surface adjacent to said camming surface for holding
the combination elements out of coupling engagement with the co-
operating components. '
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