2220394 Background of the |nvention. The use of conblnatlon | ocks; which .
dFgpense with the need for a separate key, has in recent years

i ncreasingly popular on articles such as luggage articles, mezgrsmg4

i nstrunment cases, and the |ike. Such |ocks. comonly enploy a. nechanlsm

wher eby the conbi nation of the |ock can be changed to one of the user's ow@!!h;
choi ce, by mani pul ati on of a conbi nati on-changi ng mechanism In the case o

| ocks., for exanple, of the.rotary dial and sleeye type, where for

conbi nation 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 a npll hed by.a shift,nenber having a manual

actuat or . Genelh?k&\ygmﬁdg_gc&.ﬁﬁﬁ 2108 mebwrac&esknsbl e from.the back of

the lock, T.e., "fromthe interior of ‘the article to which the lock is

appl i ed and in certain instances, this has proved to be cunbersone in
operation. Further, the actuator has generally needed to be noved in the

axial direction of novenment of the sleeves relative to the dials in order

to uncouple the sleeves fromthe - -2- dials. (see, for exanple, U.S. .
Patent No. 3,800,571 to Heine, issued April 2, 1974.)

Background of the Invention.

The use of combination locks, which dispense with
the need for a separate key, has in recent years become
increasingly popular on articles such ég luggage articles,
éamera, and instrument. cases, and the like. '

Such locks commonly employ a mechanism whereby the
combination of the lock can be ghanged to one of the .user's
own choice, by manipulation of a combination-changing
mechanism. In the case of locks., for examfle, of-the
rotary dial and sleeve type, where for combination
changing it is necessary to move the sleeves or other

combination elements axially out of coupiing engagement

3

with the dials or the like, this is normally accomplished
by a shift member having a maﬁual actuator. Generally, .
the actuator has only been acceséible from the back of

the lock, i.e.., from @he interior of the article to

which the lock. is apﬁlied and, in certain instances,

this has proved to be cumBersome in operation. - Further,

the actuator has generally needed to be moved in the

axial qirection of movement of thé sleeves relative to

the dials in order to uncouple the sleeves from the




It has previously been proposed in connectioh with conbination pad1"oc@ '

for ‘exanpl e,” which enploy rotary dials and 5 sl eeves, to nove the sl eéVe's'_ 'j'-"__

out of coupling engagenment with the di aI s by utilizing the |longer |leg of"-
t he-padl ock shackte to provide axi al nbvement of the sl eeves by novenent of -

t he shackl e j a dj rectjon other th g ecti axi rmverrent of

< he sleeves eé?é‘nf)f"@“piﬁ’él%l!’a %‘FP l\ﬁ? 8‘2%%%% ’ne et al,
:lgs};ued 10 Ciﬁsnbdm;ﬁ{il 2,91974a)1d U. S. Patent. No. 4 048, 821 to Bako et al, -

I.ssued Sept enber 2 7 Th esent invention however. .is primarily
concerned with pro QFJWSY@@P §°%% m?‘gcd' WHE for effecting -
axi al novermﬂ:métztohepmdimbksnatfpormdmhnmcﬁ @mptoyrirobaty ddahhangl ng PR
pur poses, IgP l@%g %gE gg g;‘h in the .
direction o%ll m)ve’rrent éﬁé enment’s. ECCOI‘!?dI ng e | nveﬂﬁl on there is
provi ded a &alsi braritbhiziogkthe loagervdegiof theipadlodk shadklel to mroyide his -

speci fi cati Qa1 Abveneh® o ﬂfne tsﬁédééV tM&n@Md beNGH¥ BRadlARCEH P Wi th
whi ch: 20 Figure 1 is a

reference tg the acconpan I'n rawi ngs in
plan vi ew otirgctignpHhe %&ﬁ Wesgm gfneiali povepset iof the igeevei th
_parts of th(fsdeQCforbékﬂﬂ)l@,lthBNa?atﬁtgw.e 32766, ﬁslwmewlenahl,saehmém al ong .
21" gur dboqeeBE drs S Bchi - SRS 8- P B ol 9610 O TLIGE.
o5 IS a Vi evissuei| September go; d977but Thecmesgm)amrmmnthmﬂevek is a - e
comt oL TP BRIl At BB oS LA B Uil (0 006
conbi nat i om@mgfm axial 3@vement: Ofwlglupemmnatylw wdeogprdssi for view of -
a shift mMenighiksGdn éhdngSng purposes, by means of an actuator which is A
) 15 operated other than in the direction of movement of the elements.
Accordmg to the invention there is pronded a canb:mtlon
lock as set out in Claim 1 of the claims of this. specification.
An example of the invention will now be described with
_ reference to the accomanylng drawings in which:
20 - Figure 1 is a plan view of a combination lock in accordance
m.th the invention, with parts of the lock being cut away;
Figure 2 is a longitudinal section along line: 2—2 of Figure 1;
Figure 3 is a cross sect:.on along line 3-3 of Figure 2;
F:Lgure4lsacrosssect10nalong11m 4-4 of Figure 2;
25 'Flgm‘e51sav1ews1mlartoF1gm-e2bubshow1ngpartsof
" the lock in a combination changing condition;
Figure 61sap1anv1ewot‘partofthe lock with the face

"'\ . plate removed and with the lock componenbs being shown in the
' combination changing condition; . - :
£ 30 . -F:_l.gln'e 7 is a pe_rspect;ve view of a shift member used in the

lock;



>
o,

k; Flgure 8is.a conposrte end view of a combination dial and
bi-nat i on sl eeve; and Figure 9 is eaﬂ& an view of a pivotal bol t .

escription of.the Preferred Enbodi ment 5 The |IIustrated ,
conbi nation lock is of a generally known type enpl oying a | ocki ng menber
the formof a pivotal .bolt adapted to engage a hasp, the bolt being anabIe

bet ween | ocki ng and unl ocked posi- tions under the control of a plurality é,/’

of conbination 1Figure 8i &ksaaedmposdtss endheiewr afigamedmbinstidh t hat

when the dials and sl eeves are on conbination, the bolt automatically

assunes i tialnlanck arbmbinatboni slelevey} uhﬂdhasp can be inserted into or

withdrawn fromthe | ock and. when the dials and sl eeves are off'

. conbi nati on,

Locks havi.ng the above-type of |ocking and unl ocking action are known,

for exanple, U-S. 20 : Patent hb -3, 800 571 referred to above. It
“to be understood &S pCE : Pre ed HnE ReBtne i
-l ocki ng and unl ocki ng, action per se, .and thIS fornrof lock i's merely used

- for |Ilustratlve1$URe6¥¥§s§§a gd Fﬂ&b%ﬂaqkﬁﬂ<¥Qka%§h°fhé present
i nvention can
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_generally known type employlng a locklng member in the
form of a plvotal ‘bolt adapted to engage a hasp, the B
bolt be1ng movable between lock1ng and unlocked p081—
,'tlons under the control of a plurallty of comblnatlon
' dlals and sleeves._ The arrangement is. such that. when
the d1a1s and sleeves are on comblnatlon, the bolt
autematxcally;asstmes-lts unlocked position in whlch
the;hasp een be inserted into or withdreﬁn from-the
lock and when the dlals and sleeves are off comblnatlon,
the bolt automatlcally assumes$ its locklng posxtlon 1n
'whlch it prevents an inserted hasp from belng'w1thdrawn
from the lock. o
. Locks hav1ng the above type of lockxng and
unlocking actlon are known,_see for example U. S |
: Patent No.-3,800,571, referred to above...It-ls;to be"
!nnderstood that the ﬁresent invention is not concerned
'.With the lockingrand unlocking actibn per se, and this
fqrm.of lock isfmerely used for illustrative pnrppses .
as hne't§pe of lock to which.the present invention can
be. applied. Thus, theepresent inventlon is concerned
nith a shift mechanism for moving combination elements

sueh as sleeves axially out of coupling engagement with

15 Figureh2 sl a plaonmtiiesaldf aspimetailt boldcki ng position
~in which it prevents an inserted hasp frombeing wthdrawn fromthe lock.




.U"

. .25 be applied. Thus, the present .invention is concerned with a s
mechahi sm f or ndvi ng conbi nat.i on ereﬁ&hts.such as sleeves axially out o
coupling engagement with associ ated | ock conponents in order to effec

- copbi n- ation’ change. 'The invention can be applied to | ocks having a
.Iﬁcklng and unl ocking action different to the pivotal bolt type |ocking and
unlocki ng action herein 5 referred to. Referring now.specifically to
_the draw agsoaiared|leckacoupboentgeriar aitder ntiocéffeciy ar eombdrse A, may
be attached to a val ance B of one section of say a - luggage article (see
Figure 3) atiiom change her Thecinyentdon can befappiied: tol docks yi ng a hasp
- 10 having_praojecting tongues. 14a, _14b (Figure 1) adapted to enter openings
in the | oBRVARE eh ngi a8 ﬁapnﬁéﬂklﬂgtQFE%Q%a§a§ﬁ§r§§GUMQ1ﬂh§sect|ons

.of the lu r.alike art t oget her Lock A has a
':casing'mh%g#%ﬁ%i bQitégﬁﬂﬁl génﬁoﬁﬂgjQQAGQF%H&nﬁSFlgﬁaBG§QH%e nmenber
gg; a facegg %éi si de wal | menbers 24 and 26, and end brackets 16 and
' . The & (f%isenbly of the casing conp0nents i s not critical and

: cah'follo e tab ed practice for | oc of, th ty
Jllustratgh Sbas é%%ﬁﬁfhﬁdnhﬂssBﬁ&ﬁ%%ﬁ?%iyf?ﬁ éﬁ?a@ﬁﬁﬂéggﬁe F@@k as by
1 SCTews, rk‘ﬁ?u%tr"arteté‘%éﬂéegen&ai&a”‘i%éca% &' 65 $eEL IRERS, 24 has .

may be attached to a valance B of one section of say-a
luggage - artlcle (see Figure 3),'w1th.the other sectlon
10 - C of the article-carrylng a hasp 10 having prOJectlng
B tongues l4a, l4b- (Fzgure 1) adapted to enter openings.
in ‘the- lock and engage a plvotal bolt 30 to releasably
secure the sections of the luggage or a llke artlcle .
| together | : . , R
15 o - Lock A has a casing which may, for example, be
N formed by a channel shaped base member ‘20, a face plate X
- 22, side wall_members 24 and 26, and end brackets 16
and 18. The design and assembiy of the casing components
| is not critical and can follow establlshed practlce for
20 locks of this type._ ‘As illustrated, base member 20 has
. openings 25 for: attaching ‘the. lock as by screws, rivets,
'or the llke, to valance B and. s1de wall member 24 has o
openxngs-(not shown) which alzgn with SLmllar openings -
29 in the upright wall 31.6f7base.member 20 for admission
25 - of the hasp tongues léa and 14b. _
) ‘Brackets 16 and 18 which deflne opposite end
walls of thelca31ng respectlvely,_may for example, be.

located in recesses 28 in the opposed upright walls of



respectively, may for exanple, be. located.in recesses 28 in the  opposed

(not shown) mhlch allgn W t il ar openings 29 in the upright

\i Ngs
{1/ 31. of . base menber 20 for adm ssrFbn 25 .of the hasp t'ongues.l4a’
a0’ 14b. Brackets 16 and 18 which define opposite end - walls of the casing

upri ght wal |'s of base nenber 20. The pivotal bolt 30 (Figure 9) is

nount ed

-~ bolt, to
shomn in
the bolt,

-f'fron1the

t he | ocki
“shown in
VErtical

n brackets 16 and 18 by ears 32a and 32b of the bolt. which fit
~ corresponBase membierg20n tTikebpivbeal doitcB0 .
bet ween 5 base menber 20 and bosses 36 on the undersurface of the
‘mogatelde :.bollirar;kﬁmll 36i ahd 18 hyosdron32aoandi 8260 ofe 2 and
solid line in Figures 3 and 4. I'n this, the unlocked position of
thbebbitpwmdugueéln4anaadrrebpmndﬁngﬁnpenrmgsr1an&hhe renoved 10

| ock t hrough openings 29. . When bolt 30 is | owered, however,

hyagketsi amd mﬁhscompreagsomsmmr&l»tacbebaswembed and as

hantomin Figures 3 and 4,. bolt-tongues 30a, 30b align

agpt memherh Mdm@%s%a3 198 tf(heprmsqs ace ofgitheéngagenent
of the hasp, Downward npvenent of bolt 30 is linited by a stop 39 on base
menber 2obo!_:sr-acréet yrsfa t&m bely ypwazdly datehe Peshtiono s@mry

series of  conbi nati n nts |Enthe12%rTIJethr%§ abuttlgg sle ves. 42

e-arranged ingFiguERy

10

in Figures
In this, the unlocked p031t10n of the. bolt the hasp
tongues 14a_and;14beare-free to enter and be_removed
ffom the lock thfoﬁgﬁ‘openings 29. When bolt 30 is

lowered, however,; to the locking positibn,_against“'

:springs.34,'bj-ﬁeens'to-be described, and as shown ihe_-w

15

20

phantom in Figures 3 and 4,3bolt'tongues 30a, 3Qb.a11gn~“

vertically with the hasp tongues l4a, 1l4b to prevent

_ disengagement:of the hasp. Downward movement of bolt:i

30 is limited by a stop 39 on base ﬁember'ZO.
Brackets.lﬁ-and=18_e1so serve to mount a shaft
40.cafrying a series of combination elements- in the form

of three abuttingeSIeeves 42 arranged end-tb-end'on

.the.shaft, each sleeve having an encircling combination

- dial 48. The dials. and sleeves (eee-Figure 8) are of

conventional type, insofar as the dials have internal

teeth 56 or the 11ke whlch mesh with complementary teeth

58 or the 11ke on the sleeves whereby the respectlve

25

dials and sleeves.are coupled for mutual eration on:
the shaft 40. The diaie-aISO.have-a-conventionei series

of circumferential combination indicia on their outer -

surfaces withwlo¢atingedetents_60 therebetween (see

£6s9Ynigprings. 34 act'”

ing a



20 the shaft, each sleeve havi ng an encircling conbination dial 48,(2%?

"The~di al s and sheeves (see FLgurGﬁS)'a‘? of conventional  type, insofar as f
the dials have internal teeth 56 or thé like, which nesh with conplenentary
teeth 58 or the -1ike on the sleeves whereby the respective 25 dial s
. and_ sl eeves are coupled for nutual rotation on the shaft 40. The dials

aligp have a conventional series-of circunferential conbination indicia on

~their outkigapef 8)cand i petdondofiethot peripheahcwf veach(d¢al Figure
8) and a portion of the periphery of each dial protrudes fromthe casing.
t hrough rpspecudes Srons tiie i casheg vheoagh?respedtive yslobe GRalia
.protrude through aligned slots 64 in bolt 30. A conventional dial spring 5
68 on basfacenptata2022as [Simiklatlypgthendiadst ipraterudentkréaghf the
respective dials. Shaft 40 further has a fixed or integrall{ formed col | ar
72. adaj cemtighedr sdotsh&Hfe igi deakt 430 ( asAsconviemtdianak dlalaspuinhgspring -
- 74 surroundi ng the shaft 10 . and acting between bracket' 16 and the
1%eft - hand® 8| emvbage member 20 thasehinbs 7¢0nengagingrin othe nderovenent on
the shaft between collar 72 and bracket 18 as will be described. Spring 74
_urges thetemtanpPyods theezaspeetrive dhalshift nenber to the right as seen

in Figure 2, 15. . and hol ds the sl eeyes i.n coupli ng engagement with the
respective di al sShaft 40" further has a fixed or integrally formed

- collar 72 adajceﬁt_the right-hgnd sleéﬁe_427(as;seen
~in Figure 2), a coil spring 74 sur:oundipg_the shaft
10 and aétingibétwaen brack¢t;16 and-the left-hand sleeve
'42;'and a shift member 56 mounted fof'rocking movement
‘on the shaft between collar 72 agd.br#cket.ls'as‘ﬁili_'
be desc:ibéd,'“Spring_?h urges the'aésembly of sleeﬁes;
shaft'and.shift mewber to the right .as seen'ih-Figure.Z,f
15 and holds the sleeves in coupling engégement'with.the
-respective dials. . ;. | o : '
.. Sleeves 42.have enlarged.boéses'44 at the left-
Hand.endé thérébf defining-circuﬁferentiél cam surfaces.
The#é cam surfaces each have part-circular portiqns 46'.
20 and flattened p#rtions 50 (seetfigure 8), and the cam
- suffaceé-act'onsthe upper sﬁrfacefdf bolt;30-t6 control
the position of the bolt. Thus, when all the sleeves
‘are .aligned Sy suitable manipqlation-of'the dials, such
N thaﬁ the flattehed'pbrtions.of;the reépective sleeves
25 : ail ‘engage the bolt (i.e;,'the'on-combination condition),
as shown in Figures 2 and 3,.tﬁe bolt is free to rise
t6~the unlocked position. If at 1§ast one of the sleeves

is rotated from this position, the part-circular portion



&l gdves 42 have enl arged bosses 44 at the left- hand ends thereof defining
“tckfjeunf erenti al cam surfaces. These camgsurfaces. each have part-ctrcul ar
ions 46 and flattened portions ‘50 (see Figure 8), and the cam surfaces
on the 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 portions of the respective sl eeves 25 o
~all engagef hthdodleéireds, cane surfmrdi camsobheobolti down aso sthhen in
Figures 2 and 3, the-bolt is free to rise to the unl ocked position. If at
| east one lckdd positieni.s Mhus cEdr othehbelpotot ben unkecked: - circul ar
- _portion of the sleeve's camsurface cans_the bolt down to the | ocked
" posi tion. dlllusthé oslebvesomusto havethekedflat| poxsionsin alignadve
their flat portions in aligned engagenent with the bolt, and for_the bolt
to be | oclengagement with ¢he holtwrandiforcthbecbedd hinibeclogkaded so
“that the part-circular camportion engages the bg%f.-This_éorn1o£'lpéking :
- .asd unl oclényy onei oar meren@fc £ihel sleexas MughdPh mouared 20| thabpar ent
"to those skilled in the art. 10 . To enable the c L.nation of '
“the | ock tthePaFengiycylan £am RALAN eREFEES: o Sﬂ%’e?/es 18xially out =

of coupling, engagerenl il i D ESRRELL Sothahs 43 suidRted! hgast one

known and will be readily apparent to those skilled in
.the art; | '__ |
100 Io.enablefthe combinatioq of the lock to be
chaﬁggd,_it ig_necessary~;g_mo§e the .sleeves 42 axially -
ouf of_coﬁpling_éﬁgageﬁent.with thé respective dia1§-48;
so that at'1éast Ong‘of.the dials can.be-rotated*inde¥
: péndéntLy-df'its fésﬁective-sleeve. This is accoﬁplished-
15 by sﬁift member 76 when the lock is on combination as
will now be described. - | | '
| Shift-mgmber 76, as shown particularly in -
Figure 7,.inc1udes.a_bbdy po?tiop-?S; laterally-spéced
limbs 80 which depend-ffdm the body portion and straddle -

. 20 : - shaft 40, an upﬁa:dly,p?ojecting manual-actuator'poftion-

Y

82, and a.substantially L-shaped lateral ext-ensi_pﬁ 84
formed oh'ong_of the Iimbs 80;- Manual actuator portion .
J82.projécts from_;hé lock casing_thfough an openingﬂ86
in face plate 22. Extension 84 éoacfs wifh“én upstand-.
25 iﬁgllimb'é8}.cqnﬁectedutb or integraliy formed on bolt
| 1 30.. | o
Iﬂ.;heinormalfrest position of shift member 76,

as shown for example in Figure 2, the rear surfaces 80a



pendently of its respective sl eeve. T®s is acconplished 15 by'shift
76 when the lock is on combination as wil |

“nmenber

“menber 76, as shown particularly in Figure 7,

now be described. Shift
i ncl udes a body portion 78,

laterally spaced |inmbs 80 which depend fron1the body portion and straddle
shaft 40, an upmardly proj ecting manual actuator portion 82, and a

20~

substantially L-shaped | ateral
acFal PmbBOBD @h

Manual

86. in face plate 22. Ex ension 84 coacts wi:th an upstand-.

‘Tinb 88, BOBNGE! eHet A iaths néregage | yheoshed toediddr 372, |Mai1ﬁ&1n0”fﬁ|
position’of shift nenber 76, as shown for exanple in Figure 2, the rear .
‘surfaces 8euatorf poirtinv8 B2 ngmyendsacbeiarlytHrougle the V\Eieﬂtsur f aces
80b-of the linbs engage the shaft collar 72. ~Manual ~actuator portion 82-
extends upanddendt bfooperting |86t - Whed ehe dfookp’ars’ mng6comWJnﬁ the | ock
i's off conmbin--5 . - ~ation, the bolt being in its l-ocked, |lowered -
- fosi tion, athonn - thepbmmnnhexngﬁgnréts loickied3s lawexsd ﬁﬁbition,blocklng

7p03|t|on W th respect to term.na

ext ensi on 84 forned .on one of the Ilnbs 80.

Pt aeket | 18Matidd Qe CEStward héﬁi‘ﬁhcé@ openi ng-

ing
rest

edge surface 84a of the shift nenber

£extensi onsBawn ini phagitam o potgerenfing lamb) &8 B bakt e3@ ehsi &n 84 i s
‘clearly shown 10 . in ful] line in Figure 1. Becauge of the bl ocking

re-

-~
[5)

10

15

25

blockrng position with respect to terminal edge surface
84a of the shift member-extens1on 84. This relative
positioning of limb 88 and extension 84 is clearly showm
in foll line- in Figure 1. Because of the blocking re-

lationshiplbetween these elements,_manual actuator por-

‘tion 82 of the shift hember'cannot'effectively'be-moved

" to the.fighﬁ in opening 86.  When the lock is.oo'COmbin-,

ation, however, @ith_the.bolfjih its raised, uhlqdkedT

'position,-limb 88 is moved effectively to the position

shown in Figure'ﬁ,‘cleering'the-edge §4e'of:extension-¢

- 84 and allowing the shiftrmember_to be rocked on shaft

40 by movement of actuator portion 82 to the righﬁ as.

shown in Figore.z. This rocking movement of the shift

. member exerts a camming action on shaft collar 72 through

the forward surfaces 80b of limbs 80, and with the shift

member_reecfing.against bracket 18. This cemming action
moﬁes.shaft_40 and sleeves 42 to the lefﬁ; to uncouple
the respective sleeves and'dials JThe shift member may

be brought into ‘the position, shown in Figure 5 where the'
rear surface 78a of body portion 78 -abuts bracket 18.

In this condition, the manual actuator porpion 82 can be

released, and the shift member will hold the shaft and

=



ashi p between these el enents, nmanual actuator por- tion 82 of the
menber cannot effectively be movedgg o the right in opening 86.: Wen
ock is on conbin- ation, however, with the bolt in its -raised,

unl ocked 15 posi ti on, limb 88 i s noved effectively to the position
"shown in Figure 6, clearing the edge 84a of extension 84 and allow ng the .
~shift nmenber to be rocked on shaft 40 by novenent of actuator portion 82 eg
" the right adeew¢min the Rogbination. changing préitdoney ditewilhbbet seenshat 20

- menber exeo%aa? nfd%%&&g ACERO 108yl 3h torfeOlil Alct{dn | RhOBEk 86 deplyer4l

- surfaces 8 0,-and with the shift menber reacting agai nst

bracket 18.coulyipatiennchangeacts husipsRonsine ity gnaeiald| eemposeut ofo t he | ef t,
_}30 gncouElt %vtaﬁex{tﬁﬁﬁe&ié t}SSr@i&ﬁEQ%:ﬁﬂH?:dipﬁb&te \;\Iﬁ&&hbﬁ; ﬁmm&renefau 2578
be broug 0 osi ti,on ure ere the rear surface 78a

~of body pél"cfnﬁli‘le fgeﬁg?ﬁ ?eb?%ai%?“@ by “% ﬁf}? EFB'%"' Fanual

‘act uat or pan.thotﬁheSth:ﬁtnnhﬁé:elreaeed:g again‘fsbebmhnﬁtemﬁmtmxrfméloﬂﬁol d the

- shaft and bﬁﬁﬁﬂé%e:ﬁiﬁs i n. the .conbi nati on changing position. It will be seen

‘'t hat axi al of the sleeves in one.direction, in order to effect a
 conbi nati on changeln ithet¢nmbinativonchanging mlmmalshwrponﬁxgures 5mérrent of =~ =

the portiorg 8 30" EariROBL t i %rﬂ- :
being eff e(r:bt eﬁojb gam sur?g%:elgmg*r‘léf%te) 6}% %El ?t menber
 react i ngl8gappee tbﬁbm%teéff'mﬁl@u% Sfcthe sb%%?’cmfi} 'Ihe bolt is thus R &

held in its raised pos:LtJ.on thereby prevent:mg sleeves 42 from
rotating and losing the combination. . After the:combination has been
changed, actuator portion 82 is returned to the rest position shown,
for example, in F:Lgure 2, allow:mg spring 74 to return the sleeves
15 axially into coupling engagement with the respectlve dJ.als, thereby
sett:mg the new combination. . o :
It will be seen from the foregomg that the invention provides
a convenient form of shift mechanism for use with combination locks,
suitable for application to articles of luggage or the like, which
' 20 mechanism can be operated from the top of the lock, i.e., from
externally of the ar't:l.cle to. which the lock is applied. Further,
the shift mecham.sm is operated by moving a manual actuator other
than in the direction of movement of the combination elements that

are moved.



- In the conbi nation changing posrtlon shown-in Figures 5 and 6, bolt
" camhot be .l owered to the | ocked position swqbe linb 88 is 10 trapped be
extensi pn 84 of the shift menber. The bolt “is thus - 4 held in -its.
rai sed position therfeby preventing sleeves 42 fromrotating and | osing the
copbination. After the. conbination has been changed, actuator portion 82
i's ¥eturned to the rest. posjtion shown, for. exanple, in Figure 2, allow ng
spring 74 to returwﬁﬁi§ e% ﬂEP& aPF?fPﬁFGEE embadimentgagénthe with -
‘the respectjve djals, thereb e, new, cqnbipation. It will be seen
fromthe f #%53? Fh&?%iﬂ? EﬂbﬁaobFaﬁénalaoﬂﬁ§ﬂ¥}ﬁ “itrksotoshift

2t Pif'ez:"oi b eééaas%mﬂ%’?ﬁa ekt %xli’r‘% kéfsaéﬁhi‘%f’ ﬁé%ﬁmﬁéeﬁéﬁg ltv‘rforkn the
apptvea. FurEpotifieanidis S ade bifathy chs” ashnt, of kel

actgrat or ot direction of novenent of the conblnatlon
.eléﬂents tréf%%égéﬁnkg GE' While only a single preferred enbodi nent of the
invention has.been descrlbed herein in detail,-it is to be understood that
#he invention is not linmted thereby; and nDdlflcatlons can be made within
the scope of the 5 - attached clains. . '

é

[N



Jae 1. ‘A conbi nation | ock including a pIJ,LLI—I—%—y—ef——cm'rbT‘nat"“‘on

heht s di sposed on a conmon axis in a c |ng for n unison-
. direction to uncouple said el errent from c ﬂmgmmﬁ‘i@am‘ nati.on

~ coffponents in order to change the combi natlon of t t nenber -

for moving said el enents axially, said shi ft menber .including an actuator

portion ext ndl ng through an opening in said casing and neans providi ng af-

camm ng act etween said shift menber and said el enents for causing sai d B
shift menber to nove 10 sald el enent s aX|aIIy in said aone direction

responsi ve o novepent t aving a
~conponent afong sa cfomQ %"%%%%%%m Pi&ﬂg‘ﬁaééjcg&?ﬂ’agg?%ck as
defined i n elements disposesi nnsaalcdmmx hmgnbercassngdim axidlnmovementaint ng for °
engagenent Sin dfe ! diirEEliin 0 ikoip Y saPd Wl FRon V3dpdliRiREN Sai d

means providing a _carrm ng actiaon includes cammng surface, rreans on said

 shift mmmﬁﬁ%a?w&ﬂnm ithe| eambinatien; of 1thei n saj d
one direct Im:k Ya A6t | iipber i?oi-l doﬁbgféaiaeemﬁexﬁaammwlsha@ﬁaee when

said actuato I‘II n.|s nov sal d, ppen a _component .al ong said .
axis in 20 p’dﬁg%i"?e “6°r ‘B’e"gg'dmgh":;‘"’“&‘ P ™ efined in 4
cI ai m 2 whiat eaﬂd&a\sﬁingmm ﬁﬁnsopr@hdmmtaswmm@ aetmhebamemaiﬁed axially

a reI at f ef d S . sai d
cooper atl ng‘gk%%b ‘gn ﬁ'f‘% co?r%'?l:sae""g%[gﬁg Lrit# enC| T el xH“(ﬁvesal d 3

sl eeves, ]s:asaiddeanhavamglpp rinpbaidilone direction responsive to movement
of said actuator portion in said opem.ng hav:.ng a componerrb along

said axls in the opposite direction.

2. A lock as defined in claim 1, wherein said shift member is
|  mounted in said casing for engagement against an internal surface of _
15 said casing and wherein said means providing a camming action |
includes camming surface means on said shift member effective to
move said combination elements axially in said one direction by
reaction of said shift member against said surface when said actuator
portion is moved in said opening with a component along said axis: in
20 the opposite direction. -



6 ‘portions extending through slots |J a face

sai.d’ openlng being formed in-said face plate. ll'lmmlﬂllulMImI'OCk as

defined in claim 3, wherein said 2 shi f ¢i st nduntsed*f or

rocki ng ‘novenent on sald 3 shaf t betmeen tern1na| one of said

sl édyes and said 43. A lorkaes definedin ﬂ%ﬁ%@r »nwhexeiq |sakdal | y

spaged 5 | i mbs, straddling said shaft and defining said canning 6

surf ce neafembination elemenfs comprise ssteeyas mpHnges ﬁxﬁalh&ludlng a
coll.ar qQn sajd shaft hetween said fer one of said, 3

sI edves and ihAPUtIng E éF1°§al‘H‘ ﬁlqhaéﬁn&gl’éhﬁggﬁﬁ&% axis ang; g

coll,ar to nnve ai.d shaf% and said sl eeves axi a |ve to

movéent of ;3&1 CRARATRFL R, FEBT iy %ompone%Fﬁnfk:ﬂgw sd'dta ;
casPhg cont ERTEE HPE Fattonderves, Vot iaiate hadfts PerimRR ="
bet yeen | 00l Ak \OCKAtRE thro it d1VE 12% Ir3bE! b1TRIPUe @3?4 udi ng

an extensio coopera ng Wt I'ng ne en sal

6 7 nmenbalds idhi & CbadiRg sue'ﬂ% Lﬁextenssgtnéggdnﬂsaepia@ 7 .said .'

agtuator. portloﬁ I n sai open ng, earing said
| 'ocki ng menmber when said |ocking menber is 9 nmoved to unl ocked
- posi tion. 1 7. A lock as defined in claim®6,. wherein said

2 1 actuator pagtiog l‘éékaabela@ﬁfﬁed)%tcpéﬁ.m“33aWHeQEﬁh' shid
Shlft member is mounted for rocklng movement on said
shaft between a term1na1 one of said sleeves and said
surface said shift member 1nc1ud1ng laterally spaced

limbs straddllng said shaft and definlng sald cammlng

(- J T I N )

surface means.“

S. A.lock as deflned in. clalm 4, including a
collar on said shaft between said termlnal one of said
sleeves and said shift member, said shift member engaging
'said collar to move said shaft and said sleeves axially

responsive to movement of said actuator portion in said

A BN

opening.

Doy e

O 0 ~ O W~ W N

6.. A lock as defined in claim I, including a
locking member in said'casing controlled by said combin-
atlon elements for movement between locklng and" unlocked
pos1tlons. said shift member includlng an extension .
cooperating with said locking member when said locklng
member is in locking positioo for prevemting movement of -
seid-actuator'portion in seid opening, said{extemsion
clearing sa1d locklng member when said locklng member is

moved to unlocked pos1tion

ocking .



for holding said conbination elenents in conbin"
ing position, said extension cooggégtln With said
h

[ ocki ng menber [n unl ockeq 7 péét‘?fSL\lﬂIIH\\I\\llIW\I\\\I (o'retain

‘as defined in.claim®6, wherein said 2 | ocki*ng*® mehber is a pivotal .
bolt and said sl eeves each 3 : include a flange having a cam surface: %f
@ngaging said 47. A hock faw defined|imgchaimnént whiersinl doid between
'said 5 - | ocki ng and unl ocked positions dependent upon the align- 6
@ent of tdotuatspepovtionnhas faadmermihal Aposibioat idon sadiok. ocpexsingtial ly
.as hereinbefore described with reference to and as illustrated in the
3cconpanyfiom hblxdimgssaid combination elements in combination

4 changing position, said extension cooperating with said
5 locklng member in said terminal positlon of the actuator

6 portlon to retain sa1d locking member in unlocked
7

position.

., 8. A lock.as defined in claim 6, Qherein said
locking member is a pivotal boit and said sleeves each
include a fiaﬁge'having a cam surféce'éngaging said
bolt for controlling movement of said bolt between said

locking and unlocked positions dependent upon the align-

S L

ment of the respective cam surfaces.

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

.accomﬁanying’drawings.

-



