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"A Conbi nati.on.~ Lock" This invention relates to a combination 323
plurality of dials, each dial being coupled to. a correspondin Aszf

el enent having a periphery which is 5 circular except for a peripheral
portion that must be turned to a predeternined position relative to

-.cooperable neans to permt the |ock to be opened. In- accordance with the

pr-esent invention, the peripheral positréﬁ has a not ch ‘and the cooperabl e
mexhs 10 has a rldge portion for each notch, i [ idge portions engagi ng

wi th the notches; respééflver,AmﬁeﬂbﬂﬁétﬁGPcﬁ@§ have said predetern ned

position, mhereln the rotary efements conprise sleeves supported for
rotation on. shaftThggcmndgatlbaiaglauasotbed @nmbnmamnespdhuﬂnghevbegeafor
15 rotating t | eeve sl eev aV|n tuting the
circul ar peri ?beYtﬂgt %F 8ve® aﬁﬁtﬁ qf@Le elng éﬂ%ﬁd in the

fl anges, resp@@irueixyndJ.hl;erstaeyeelementthéxannldlge peedighennwinbchelat i ve

-sliding novenent to open the L ck 11N series
of indici® sp%i%ﬁugﬂﬁu?xF?gtpéglpﬁe?gng%% X e B |cuunfﬁh§§V§§%8bﬁhen t he
- peri pheral potmrnedotothepceﬁe&spmn@edgpﬂsyﬁkgﬂuﬂﬁlﬁﬁkY?n%RkﬁQ?H?ﬁéE

Pgoi {ion.  eaclosleeys Bavheq B AR 3P iFGiRARA L5 1| ange and the

correspondi ng Fi correspondi ng dial, 25 |s turned to
displ ay an |nd|C|uﬁnthécoséé§§éd§1§§|Gh@h§QQﬁﬁQﬁlﬁﬂ%ﬁn§ﬁqqmn tRede t hereof,

Wel 0 the ar eaﬁe?ﬁ.?ﬂ&?ﬁl' Pbe&ftaea alasORPYtch Sintesmd cﬁ:d;béhmbBétﬁednt
fromthe axis o e sha

t to eak of.said,correspon ortion
bei ng equid i seASsBf Fiil@genPry tigny FoFe MAGH ROt 15| WIS & %?7195? ﬁ?ﬁ@gl ts
notch to sai depgagehgr wikad thes h’blt@heIS"} rmumﬁeiwemmethéenbedbbﬁ

said correspopdi ng_ril, i on, [ ded out
of  Appl i cati of@¥B. 53§ 9§§§%ﬁ[§e\ﬁm"@ﬁ%r oé'i | S'Hf%f'l 1%eelfsal'g Iof 35 “

t he general bal&geatsdcomprisiecsiceves supported for rotation on shaft,
' each dial being supported on a corresponding sleeve for
15 rotatlng that sleeve, each sleeve hav1ng a flange
constituting the circular. perlphery of that sleeve, with
the notches being formed in the flanges, respectlvely,
-the sleeves and the ridge portions having relative sliding
movement to open the lock, and wherein each dial has a
20 _series of indicia spaced about its periphery with one
Tindicium diéplayed when the peripheral portion of the
"correspondlng sleeve has said preaetermined position, eacn
" sleeve having an interface between its flange and the
correspondlng ridge po:tlon when the corresponding dial
25 1s turned to dlsplay an indicium that succeeds said one
. indicium at either side thereof, with the areas of the
inﬁerface'at oppoSite sides of a plane extending from the
v " axis of the shaft to the peak of said correspondlng )
ridge portlon being equallsed sufficiently to prevent that -
< 30 sSleeve from turning its notch to said predetermlned
position in response'tb pressure exerted by said
corresponding ridge portion. .
The present application is divided out of Appllcatlon
No., 7939895 to whlcb reference is made for details of
35 :the'general background and prior art. |
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| ~~{ he acconpanying drawi ngs:- Figure 1 is a plan view illustrating the
eXtexynal appearance of an enbodi nent-of a conbination |ock in accordance
] the invention; Figure 2 is a vertical sectional view taken along 1ine
of Figure 1; Figure 3 is.a vertical sectional view taken along line 3-3
of Figure 2; Figure 4 is a bottom plan-2rew of ,a sliding bolt 10 in

accordance with the invention; and F;gures 5 and 6 are diagrammatic views <

il lustrating, resiecthecdgcompPany brd ad¥awbdngssteeve arrangenent and a

»bolt-sleeve arra 1 N CL O UANCH; ¥y L *ﬂlwgtka’é‘iﬂbi Q@nleoie%ternal A

probl em whi ch. may be encountered In a prior conbination -k enploying a
sliding bol @ERe3dnangs (@ff ed #h Fi gRRROSINGAEr @ft Recombdngg istt t1H0 and a

typi cal sl egye Rrcrdard®wii eh aganimyésaiby; To open the lock (as will be
descri bed shortl ,boltwf9,nust slide £omarg.20' t he vi eyer %ﬁg&ggndicular
to the5plane of EHEMSWE b 3 VS BiFRtt PBACHIRAL BR ek, T,

rotation 92 idnd I>->lekvesigwnd yLpne- - of which is shown in Figure 5. Each

sl eeve has a circul ar iphery 94, with a flat rti.on 96. 1 n t.he unl ocked
position of the |’é’e‘ife“§g e’g%ha'sY%xéi\:/ <3 seggéﬁﬂg _Vﬁ?wp%ﬁe&narlicﬁ%g posi tion
shown in Fi duime 3> afhatigume bdit nmay -bypass the flat portions 96. Wien a

The i Tl ustrat i ve "R nbrt3 Fred o, YRG! BF IR O (e

an i nt gof acdnwiade@rlangnaviieh t thedinventbpockangvenent of the bolt
required to open g ddicks ddaie é‘P@?‘&f‘Qéréﬂx_nEE%r ¢ iewshal ddie shaded
portion is highly asymmetrical ,relative o l1ne 98
respectively, a prior art bolt-sleeve arrangement and
a bolt-sleevg,arrangement in accordance with the |
invention. |
15 A problem which may be encountered in'a prior
combination lock employing a sliding bolt is illustrated
in Figure 5, where the sliding bolt 89 and a tfpidal
sleeve 90 are shown diagrammatically. To open the lock
' (as will be described shortly) bolt 89 must siide toward
20 the viewer (perpendicular to the plane of the drawing)
in ‘a direction parallel to the axis of .rotation 92 of the
sleeves; only one--of which is shown in Figure 5. Each
sleeve has a circular periphery 94 with a flat portion
96.- In the unlocked position of the sleeves, each sleeve
25 assumes the phantom:line position shown in Figure 5 so
that the bolt maj"bfpass the flat portions 96. When a
. sleeve is turned one number position away from its
unlocked position (36° in the.illustrative embodiment) the
shaded portion of the- sleeve will provide an interface with-
3¢9 the bolt and will block movement of the bolt required to
open the lock. It is apparent in Figure 5 that the shaded
portion is highly asymmetrical relative to line 98
(representing an axial plane of sleeves 90 that is’
perpendicular to the bolt 895. If pressure is exerted
.35 .. on the bolt tehding to move the bolt toward the viewer;
a force may be exerted on the sleeve at the larger

w»



N . : : : ,
(representlng an axial plane of*sJéeves 90 that is' perpendicular to the _ZZ@E/
bolt 89). If pressure is exerted 35 . on the bolt tending to nove the bolt
toward the viewer, a force may be exerted on the sleeve at the |arger

-3- portion of the shaded area which may have a.conmponent tending to turn

t he_sl eevesabout its rotational. axis, aétlcularly if a.chanfer or worn

area exjists at the interface of the slee e and the bolt. Thus, a sleeve my

beTurned ta_jts .unl |

Case, bear i ng BHEHELEF e GRded 4F om%f‘?%yf&a{gﬂéaséagpfsﬂﬁe‘%%% 908 ar o
enpl oyed, wi ttendimey civestifia, thatmeva&nabbat pbst rotstdenalamkis, t he
bolt 89a hasg%fﬁ?%&%%flf%e G ﬁéﬁ*e?ﬁ%@sfgﬁn EpéalgxlﬁQEPQEStHé“aShaded

area of cont ween and eves IS nuch nore symetrica
about |ine 98nttetraﬁaqe of the plegeasand Bppokele.si ToYsSor SLEEVEB are

substant Lal |y, e$%d Npts %rﬁ:@é&l@eSX€6§ €38y hﬂ@e@i'rtab@.ty Oryr
sub- ar ea’i s co nterba anced by a force exer at _t he QppOSIte

sub- area, pr @@RRLR) when a&)p}'-i‘i:%EQ%nc%’Feab?BFﬁHE PBet heck dsveranpad; s
substanti al enougfks téhdvbﬁ M@ ﬁi@@/@ 6p 1 ESSyaéeegedoaostrtel emplldyda.gure 6

I -98 t f t 92 t k d t 100.
26 2% T ek O TAIGES e ¢ HEAERGENEPOR, FLACCRBEAABR SBmi (A a
sliding bolt ﬂma aadzmrtasmthm tme b@seﬁlupsnlﬂhethhhcinadrb lnh.?ah Rateent No.
3%416, 338 b t

. n Vé%'ﬁ qﬁcé gg #Ocﬁé‘éaégoﬂ@?;hgeﬁl g: I nﬁ%i on d‘ial S

pr|n0|pal0paf¥s FTon i ncl'ude co
A, sleeves tHe slete is mumbtmOtE smmmetranBlEabOUthdhmemﬂﬁﬁﬁﬁhat

.protrude thr?%ﬂhﬁﬂénéhﬂrhfbggvgf 8$ﬁ6§1§§ si88d Bf line 98 are
- substantially equalized, so that a force exerted bf the
_ bolt_at one sub-area is ccunterbelanced by a force exerted
| 15 at the oppesite sub-area, pre%en#ing the application of
a. torque to the sleeves that is’ substantial enough - to
ﬁurn a sleeve to its unlocked position.. In Figure 6 line

98 extends from rotational axis 92 to. the peak of ridge
portion 100._
20 To further lllustrate the. anentlon, an embodiment
: employlng a sliding bolt in a gomblnatlon lock based upon
the lock of U.S Patent No. 3,416,338 will now be
described in detail. '
_ As shown 1n Flgures 1 to 4, pr1nc1pal parts of the
25__comb1natlon lock. may include combination dials A‘',
sleeves B', shaft C!, bolt D', and frame E', . The dials
may protrude through sloﬁs in a cover plate 66', and a
manual'ectuator 102 (sometimes called a "puller") extends
e through an copening in the cover plate and is attached to '
39 ©one end of the bolt D'. The other end of the bolt has a
' latch member 104 that cooperates with a conventional
sprlng-blased hasp 106.
The dials and the sleeves may have a construction
similar to that described earlier and.maf'be-assembled
35 . on shaft C' in a similar manner; with the sleeves being
- urged into successive abutting relationship by a spring



. : W, .
. manu ctuator 102 (sonetines called a "puller™). extends through an
open "In the cover plate and is attached to 30 one end of the bolt D
“The ef end of the bolt has a |atch menber 104 that cooperates with a
- -convenf onal spring-biased hasp 106. The dials and the sl eeves nmay havea
construction similar to that describédearlier,and. may 'be assenbl ed on

shaft C in sim Lar .nmanner, wi_th the sl eeves bei urged, i-nto.successive” -
abut ting re?ngoﬁgﬂiBlgg §%§ppﬁﬁas'cqgg§ fngﬂﬁf%§h318h31d§gfépg P
" cooper at i ng704 t h. Ahdi absembilyg oZ0'theTldd dssetiiley sifedthes di ahd, thee sl eevegy/

', and the shaf Y. p ragket s, 1Al ever Jmay be
enpl oyed tosé?ggn’aggegg hgggt.’g%\ﬁ%sﬁ %no%&%%ﬁ;adcﬁia%ggt%ﬁggrmgt i@%er

t he. conbi na82bnmay be -enpigyed &od dilsengnde reheeves ofibbmathen

(Tinding’ TgalyLeegspdenat! RAL CARALAA AP WU | Gibdlea [93RE RS shown

in Figures 64 thB Bolt has a series of openi ngs t hrough which the

di al s ext endiockumayhbarel1@ copbdmatdenmiginting iLeatugh as pespribed

novenent ofiﬁhg?pghg'ggbggbﬁgibg tNae dicdangy), a direction parallel to the
ft . As [ '

axi s of sha arent in _Fiqure 3, the bqglt has a ¢onfiguration

I'S appar,
simlar to that 38o®AOFR FF‘gEr"Q"‘G.eS\N?erF e e RRIE H3st 8 AREILES mate the -
not ches 96agfFbgehéndd 626) thirbghhehiiclgaHwrdifls dPfendpabual taeliseat or

102 b d toth Jht .in Fi ith th | dg: i f the .~
ol t | EYassPHEN tRES\PRBEC RS, o REUN (e HOARES MOYSRERErBRuBRs04 of o

‘the bolt nayolbusebatdivechoadhe diabs time shakixedtion tharabléeli somoweded to

the right in Figure_ 20 a lu 0 _(FEi . bolt,.eng br acket

108 and nov@&*the® rggﬁ&: ﬁo 't hg‘%r ijigjysnta%lpniﬁ%lngtufﬁen %Flion%rgés?:ﬁa g%riitng 34",

Thi s springhast ar aenfhgualttiono stilvg. lagf tta rthat shown in Figure 6. .
When the sleeves are turned to mate the notches 96a (Figure

1

(

15 6) with the ridge portions 100, manual actuator 102 may
be moved to the right in Figure 2, with the ridge pontion§
of the bolt bypassing the V-notch portions of the sleeves.
Latch member 104 of the bolt may thus be disengaged. from

~ the hasp. When the bolt is moved to the righﬁ in Figure
'20 2, lugs 110 (Figure 4) of the bolt engage bracket 108 and
move the braCRet_toﬂthe right'in Figuré 2, compressing
spring 34°'. This-Spring'returns the bolt to the left in
Figure 2 when manual actuator 102 is released. Bracket
- 109 is moved to the left by lever 82', also compressing
25 spring 34', when the combination is to be changed..
If anj'diél is;off-combinatidn, the corresponding
- sleeve will be turned so that the c¢ircular periphery 94
of the flange of the sleeve enters one of the openings
62', preventing movement of the bolt required to open the

30 lock. As demonstrated in Figure 6, when a sleeve is one
number position away from its unlocked position, the:
configuratidn of the sleeve—bolt'interface will be much
more evenly dist;ibuted_about line 98 than the prior art
(Figure 5) .and the bolt will be unable to exert a

.35 . substantial torgite on the sleeve. ' )




Fi gure 2 when manu$| actuator 102 is rel eased. Bracket 109 is noved to the@'
teft by lever 82", also conpressing 25 spring 34', when the conbination (.
is.to be’ changed If any dial is off-conbination, t he correspondi ng st eeve
WI|| be turned so that the circular periphery 94 of the flange of the
slggve enters one of the openings 62', 4geventing nmovenent of the bolt
re,chu red to open the 30 | ock. As dem)nstrat ed in Figure 6, when, a sleeve
i s~orfe nunber poSalithidughay ﬁ‘He)rﬁdﬁeﬁgaHﬂgJCéqmbmﬁt Qiilastb@eﬁonfl guration
of\_.the sl eeve-bol t, terface wl|l ch nor n di i but ﬁd .about
e 68"t handERGTARED: Wt G ARRARGS HheR (TR TE R | Lotk REBTEOVIRE e
a 35 subst anbicalt thvatueslddddherslealirection- pa&ihb@]ghtbhﬁhéoa&g- ng
enbodi nent h ClJ Wi re n.Lo
cipl oying a B3 FORAMCY (ot S Tkt | 6 ki 161 PBeF pankrs these
r ot at i on5of skélileéem thet agl |thet aqmatm aolvamb@@eas OfskhEI ddvien tiilen
art that cer d ARH i chi e the bolt
slides in a g'g?ect%l \(él?flﬂtﬁ'erpen&f ){ézlr to- jép;%(@%% rfgtgt(lg%gggf“ﬁs e sl eeves,
and al so whepPerpgaddicadass tg M@ rast g |Q/% retatien ebuthensiceves,gand
QGaims: - 1. aAse0hheRal ikt |Qdeviayidde p&é‘IﬂNé’ 05 £igka aﬁé@.ﬂ\e‘ﬁ@&” ed
tg a corresponding rotary el ement having a periphery that is circular .
Sgcept for a peripheral portion that nust be turned to a.predeterm ned
sition relative 5 to cooperable nmeans to permt the | ock to be opened,

L Y )



. oAcontame. * —— . mmm et ameia s mmsame . s s e amames e et s

has a ridge portion for each notch, the ridge portioris engaging with
jot ches, respectively, when the notches.have said predeterm ned I0
s{’tion, wherein the rotary el ements_ganprise sleeves supported for
rotation on a shaft, each dial being supported .on a correspondi ng sl eeve
for- rOtaIlebi{Fﬁ sLeeve each sl eeve having a flange constltutlng t he {:&
- circul ar perlp ery of that sleeve, with the nqtches belq? formed in ™ -

‘the flanges,lresheeerbinptipnelorkebayingd & RduraddEh &t i Rt havPAEh )

f-telative sl I@bﬁpl@@veaeat eot:eegpeadlhaerb@@lfy Fénde diavbeghadi al has a
series of indic] s aced about h one |nd|C|u dlsggage

when the perPPhtP ? BoFRRbN B ct‘ﬁ@“@&l’fr 5%8% L1 RRF P Iﬁ
predeternineﬂh@@smmsanbe eached| eova. baeﬂ@gemmunddmﬂdxxtimnmeehattsefIange-

and th corres LN g rt| C Q |s t ur ned

to di sfﬁ ay a‘f‘\ %%‘?%?gﬁﬁ'% ﬁegﬁccg sal %‘r?]‘g 9‘ %zﬁ:l%%a%]%eéj%% 'side

t hereof wit hchaeaatenised thethatethacpeaupﬂéraimmﬂntxpnnhﬁs afnatphane
extending fr t a t he o e di ng

ri dge port|5%§ab€$%gégéag%F§2§ ?E?ﬁ%c%gﬁtgyrﬁgeﬁigient t a?5§|§§§§ from —~
turning its m@%@h:t%hgaFadﬁﬁeEQFéiﬁnﬁeGnﬁéghﬂQmVlﬁh1ﬁhﬁxﬁﬁﬁ@h@%rpressure

exerted by sgé é@ﬁ@épgndwﬂanr 'tﬁgenBQ'E:h'e%nha%@ s%ldwﬁﬁw@%mmehock
substantlally as hereinbefore Egrtlcu ar| y described and as i.Jlustrated in

Figs. 190 £FHEEOR; YRRIRLBOFBENFPHGLYr SHSTGN LSTIRONREASQrS1agves

speci ficati ogy ri@eenféep&aduegfdnbbnphom@&w %dlhh@iaémljbf?%sl ori gi nal N
typescript. _. contain a few ch are difficu to rea
The or | gt nal SHGRREEH oRconPHF APRGCTASES MRS Bt thsbRebed o (he
prem ses of shee¥aj eebchf leeve having a flange constituting the

circular periphery of that sleeve, with the notches being

15 formed in the flanges, respectively, the sleeves and the
ridge portions having relative_sliding.movement.td apen
the .lock, and wherein each digl has-.a series of indicia
spaced about its periphery with one indicium displayed
when the peripheral portion of the corresponding sleeve

20 - has said predetermined positioﬁ, each sleeve having
an interface between.its flange and the corresponding
ridge portion when the corresponding dial is turned to
display an indicium that succeeds said one indicium at

_ either side thereof, with the areas of the interface at
25 .opposite'sides.of;a—plane extending from the axis of the
. shatt to the peak of -said conrespondiﬁg ridge porﬁion.being
equalised sufficientlj to prevent that s;eeve from turning
its notch to said predetermined position. in response to
preésure exerted by said corresponding ridge portion.

g

30 2. A combination lock substantially as hereinbefore
particularly described and as illustrated in Figs. 1 to 4
and 6 of the accompanying drawings. =

The text of the apecification has been reproduced by photocoyying the applicants or:lg:lnal
.typescript, 1t may contain a few amendments which are difficult to read. The original
typesoript containing these amendments may be inspected on the premises of the Patemnt Office
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