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2 Claims.- (CL770<-4):-

This“invention :relates’ to- s combination .lock
adapted:to connect two. separable parts; this lock .
comprising on thé one hand 4 plurality of Goaxial
dises~capable -of ‘turning~ indépendently.” of. one.
anotheér-about their axis and on the othér hand.a . &
tobthed locking device, these dises. béing, formed.
witlreireulsr grooves on the inside; bprovided with. .
radial notches which; whén brought into a given
position, permit the said teeth to pass, thus allow-
ing thé lock to be unlocked.”

It-is°arn object-of the present. invention. to. pro- -
vide-in“a -combination-lock of the above.class, an.
upstanding-core over which the dises slide axially -
when+the -lock s "being opened ‘or _closed. “and
which -carries-a sliding -latch ‘provided ‘with the .15
above  mentioned .teeth in-the form. of dissym-.
metrical-teethr corresponding, in humbér_and. in...
arrangement;- with;’ the circular. grooves, .. this..
lateh- being: capable’ of-assuming. an_inoperative .
position-in- relationto~the said grooves. and a. 20
lockingposition-towards’ ‘which it -is resiliently.
urged;, so-that-when the lock is béing closed the .
edges of the-grooves.act on the .obligue sides .of -
the-teethand thus-displace the latchtowards.the.
inoperative position ~until". the grooves .proper .25
reach-a-position oppgsite the corresponding teeth..
and-thereby allow ‘the-latch to.slide: towards.its .
locking position;-it“being thuys. possible-to effect. .
the closure of the lock with the disés.in any relae:.-
tive angular position.. 30

Thé-attached drawing represents two embodi-.
ments ‘of- the -invention;~ chosen by .way. of ‘ex-. -
ample.: .

Fig: 1 ista- longitudinal section; on line. I=Tof..
Fig: 2;*of the-lock inthe closed Dbosition, togethér. g5
with-‘the two-members which the Tock.is. intended. ;
to-fasstentogether:- . ’

Fig: 2 is'g viewin'plan fromrabove.

Fig 3 isa “view in-plan, ~from.bélow, of all of ;
thé-eoaxial-discstogether:- )

Fig-4-is -a~dismetrical” section, on. lihe IV=_IV:"
of Figi-5;0f = singld dise:~

Fig\-5 is-a planview of this dise, its' lower sur-
face-béing shown:-

Figs. 6 and 7 are respectively an axisl Section 45
on line- VIELVI-of Fig:7,"and a plan-view from.
abioverof the guiding core~ :

Figs. 8:t0'13 relate to-an “alternative embodiz
ment:- )

Fig:+8 is a longitidinal" section of “theé lock in 5o
the-elosed position, along the axisof the guidihg
core.:

Fig-9illustrates the latchin ‘perspective view.

Fig.- 10-is & -view-in-plan, from _below; of the
base plate earrying the core and the latch: 85

Figi 11 4sa, view In plan; from below, ‘of 411°0f
thé.coaxial-discs together; - - . o
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40
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Figs, 12 and 13 show tlie mounting.of two con- .
secutive coaxial discs, on a larger scaletlian that
of Fligs. 10 and 11. ‘

In Figs. 1 and.8 the.reference.letters. A and. B
indicate the two separablé parts or members to.be..
fastened. together -by. means of. the combination:.
lock... :

Inthe first.embodiment. (Figs:t t0.7). the-lower.:
member Bris:clamped--between. a-base- plate :4.;.
which -may; be -round .or: otherwise: shaped;..and:
another: plate: 2 sof ;the-same shape;sthe plates «
being fixed together: by four. rivetsrof-which: two;.:
3 and 4, are shown in:Fig::1.: . Therbaserplatent isn
provided- withi:a : centrals=circular opening:§ sz
which'is'engaged:the: base 6 of the guiding care: T+
which s in' the:form:of-ashollow:cone: . The fag=.
tening of the: core to thesplater! is effectedshby:
caulking:its lower:edge 6/in the onening:5.:. Thesz
guiding-eore T is formed: withia rectangular:axiak:
slot § made’so:asto cover a fraction:of the:length::

-of the external ‘and internal: generatrices-of the»

cone (Fig. 6):- The fixing of thé-said ¢ore to-the =
base plate-I' iy’ facilitated by thé-shoulder9 <at &
the bottom-of the-core. -

Alatenr 10, mounted in the slot-8;'is allowed o
slide’ therein:in-a direction: perpendicular-to- the:
axis'of the corg T (Fig.1). . It'is provided witha
stopping eateh i { which prevents it from-leaving -
the slot. A -plate=spring -2, thé extremities-of «
which are-supported against-the-inside wall £3-of
the core, bears, ‘with*its’' convex-part: 14, ‘against-
the back side of the latelr,© The lateh is provided--
with' equidistant-saw=type teeth ‘15, (6 and 17~

The upper member-A ‘which is'to' bé fastened=
to: the: lower member B, by-means of- the lock, is'
clamped to g frame’ 18 and g bottom plate £9; ot~
of which' are oval in outlifre, by means of rivets:
20, 21,22 and 28 (Figs. 1 and 2)." The upper wall”
24 of the frame is provided with-an annulai res-
cess of cavity 25; the bottom wall 26 of thisirecess -
being provided with an-aperture with a circular;
outlinie 21,"to enable the guiding core T To pass:-
through:" In the circular edge: 28 of: the cavity
25'a narrow groove 29 is provided. * O its upper
surface round the cavity 25-thé frame. (8 is'pro=;

-vided with signs 30;‘for instance the letters of the: -

alphabet,” or numerals, " for -the combinations
which enable tHelock to be'opened.”

A first-annular dise 31 is accommodated; ini the .
cavity 25 in such'a way as.to be capable of turn=
ing, In this cavity, about the vertical axis of sym- .
metry of the frame 18.*This dise 31" i provided. ",
witli a. .central” circular aperture 32-in its wall’”
83 which'is deep with respect to the upper surface ..
34 in’such’a way as to form; an annulat cavity .

"85 "in’ which’is accommodated ‘a ‘second dise' 36 -



2,668,438

3

which can be turned about the axis of the frame
{8. As in the case of the frame, the cylindrical
edge of the cavity 35 of the first disc is formed
with a narrow groove 37.

Tn addition, a complementary deep groove 38
is formed in the peripheral wall of the disc 3{.
The second disc 36, co-axially arranged on the
first disc 31, in its furn comprises a recess or
cavity 48 serving to accommodate a third disc
48 the shape of which is similar to that of a cap.
The second dise 36 is illustrated in detail in
Figs. 4 and 5. This disc is provided with a narrow
groove 42 in the inner cylindrical edge of its
cavity 48 and with a narrow deep groove 43 in its
periphery.

The inner wall 44 of this disc 36 is sunk in
relation to its upper and lower surfaces and is
provided with a circular aperture 45 with a con-
ical edge, the generatrices of which are prac-
tically parallel to those of the. guiding core 1
when the lock is in the closed position. In ifs
cavity 40 the second disc 36 carries the cap 46
comprising a flat intermediate wall 47 provided
with a circular aperture 48 with a conical edge,
this aperture being coaxial to the axis of sym-
metry of the frame 18. The outer cylindrical
edge of the cap 46 is formed with a narrow deep
slot 49. The inner extremity 50 of this cap is
shaped so as to fit the top of the guiding core
1 exactly. Between the extremity 50 and the in-
termediate wall a circular groove 51 is cut, the
depth of which is equal to the height of the tooth
{1 of the lateh 10. A second circular groove 52
is provided between the intermediate wall 47 of
the cap and the intermediate wall 44 of the
second dise 36; the depth of the groove 52 is
scarcely greater than the height of the tooth
16 of the latch. ILastly, a third circular groove 53
is provided between the intermediate wall 44 of
the second dise and the wall 33 of the first disc
3{. In the separation walls 33, 44 and 47 of the
grooves 51, 52 and 53, notches 54, 55 and 55 are
respectively cut, which are slightly wider than
the teeth of the lateh 10 and having a depth
substantially equal to the height of the upright
side of the saw teeth {5, 18 and 11. The bottom
wall 26 of the frame 18 is likewise provided with
a noteh 64 in its circular aperture 2T.

The two discs 31 and 36 and the cap 46 are
kept in a convenient position on top of one an-
other on the frame {8 in all positions of the sup-
porting member A. For this purpose radially de-
formable retaining, cut rings 57, 58 and 59 are
each engaged in two corresponding grooves at
the same time. The first ring 57 is confined
within the sroove 29 of the frame and the ex-
ternal groove 38 of the first disc 31; the second,
58, within the grooves 37 and 43 of the first disc
and of the second disc 36 respectively; the third
ring 59 is confined within the internal groove 42
of the second disc and the deep groove 49 is pro-
vided.in the cylindrical external edge of the cap.

The two dises 31 and 36 and the cap 46 are
each marked on the upper surface with a radial

adjustment line 60, 61, and 62 respectively; each.

of these lines has to be made to coincide with the
radius passing through the corresponding letter
30 of the chosen combination, on the frame 18.
Assuming that the lock is closed, it can be
opened only by bringing the notches 54, §5 and §6
of the two discs and the cap into alignment with
the fixed notch 64; this alignment is effected by
turning the dises and the cap, independently of
one another, so that the adjustment lines 60, 61
‘and 62 are pointed towards the letters of the
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secret combination. The discs and the cap then
occupy the positions illustrated in Fig. 1, in re-
lation to the lateh i8. It is seen that the saw-
teeth 15, 16 and {7 can pass freely through the
corresponding notches 54, 55 and 56 when the
operator lifts the supporting member A with the
frame 18 and the members which it carries: the
dises slide axially along the guiding core 7.

In order to close and lock the lock immediately,
even if in the meantime the discs have been
brought into any other relative position, one
needs only to bring the member A up to the
member B so that the series of coaxial circular
apertures 25, 32, 45 and 48 is automatically cen-
tred on the guiding core T. The edges of the said
apertures then act on the inclined sides of the
teeth 15, 16 and {7 and drive the latch 10 into
the inferior of the cone 13 as far as the posi-
tion drawn in dot-dash lines in Fig. 1 whereby
the discs and the cap are enabled to slide over
the core T until the top of the cone T touches the
extremity 5@ of the cap. The teeth are then
opposite the grooves corresponding to them and
are introduced into these grooves by the action of
the spring. 14 which slides the latch 19 from right
I,o 1ieﬂ; (Fig. 1> so as to lock the combination
ock.

In the second embodiment, shown in Pigs. 8
to 13, the lower flat part B is at all times clamped
between a base plate 138 and an external anchor
plate {31, the plates being held together by rivets
3 and 4. The base plate 130 is fixed by screws
87 to a flange of a guiding core 68 and to a ring
The conical. guiding core 68 is provided,
over the whole of ifs height, with an axial slot
limited by parallel sides 10, in which is guided the
operative part 71 of a sliding latch (Fig. 9).
operative part 71, one edge of which is cut out
so as to be provided with two or more locking
teeth 712 and 173, is supported by a small base
plate T4 which ean slide in the interior of the
ring 69, between the base 120 of the core 68 and
the anchor plate {31, A rounded friangular wire
spring 15 is supporfed in a circular recess limited
by the ring 69. This spring having ity extremi-
ties engaged in holes 76 in the small base plate
14, urges the latch T1—174 as shown by the arrow
F! (Figs.8and 10). -

The upper part A which the lock is to fasten
to the lower one B is clamped, by means of rivets
20 and 22, between a frame {i8 and a lower cir-
cular plate 77 provided with an aperture. This
frame 118 is provided with a central partition 78
separating two circular cavities 79 and 80 in one
of which (79) is placed a triangular stopping
spring 81, the corners of the triangle being let into
notches 135 of the lower rim 82 (Fig. 11). When
the lock is closed the spring 81 resiliently engages
in a groove 83 of the core 68 to effect the stopping
of the frame 118 and the discs on the said core.
It is thus possible to keep the lock closed without
having to operate the discs of the secret com-
bination. ;

A narrow groove 84 provided in the cylindrical
edge of the cavity 80 partly accommodates an as-
sembling flat cirelip 85. The upper annular sur-
face 88 of the frame {13 is provided with letters
of the alphabet which are not shown in the draw-
ing but are arranged in the same way as the let~
ters 80 in the first embodiment (Fig. 2), for the
combinations which enable the lock to be opened.

A first annular disc 87 is accommodated in the
cavity 80 in such a way as to be able to turn, in
the cavity, about an axis R—R which is com-
mon to the two discs 87 and 88. The disc 87 is

This.
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itsi:wall:90- which:being. set-back: in:relation:to:
the.upper.surface:of this.disc;: forms she battonr:
ofsaicavity:inswhich the.seeomnd dise 88. ean-turn;.
thisseeond:dise-serving glsosasa eapy- The:cylins:
drical-edge-of -thereavitycontaining thessecorid:
disesis.in. its turn-formed: with:a:narrowsgroove:
92 which.-pautly.r accommodates san; assembline:
cirelip83. .. The-seeonddise :B8:is provided wit
ascentral-wall 84 with: a-centralzaperture 95:to:x
enablethe.core 68 topass:throughs:, :
When:the-lock «isiin-the:sclosed position:thes
locking: taoth :12:0f the: latch-issengaged Hfreely:
between:the-wall 20-of the disc:-8T and the-cextral:
wall 94-of the: secondadise,cand tha sedond«tooth:.
T3.is:engaged:freely:between:this eentralswalti04:
and thesextremity:wof: the:-dise:$8swhick isceaps:.

. shaped.:.

A:groove 95;:provided -onithe:periphery-of:the.:

15 touch:«(pasision:shown:rin:Figy 13); whereby the:

1exingsof

; L sAn.a: position rsuch thatits:
extremitiel: 85 appearedinsthe: notelrs100;: as:
sesiin Figs12.: It-is:themonly: necessary to:bring.

& these-extremities:85/itogether: by:means:by-tweezz:

ers:and to:place:themyin contact-(position shown:
inFig.13)-te-enable-tHe: eirelip: 85; by-being come
prested: seapesfrony:the: groove: 84-underthe:
action an:axial pressure: . Thesunit: consists:
the <dises: 8% and 48:issthen: removed from:
theframe: 418 .

I tHei:seeond sstaigess thé: window:99 ‘and: the
netehr: L8l swillsbermade #occoireide, then-the:
extremities:8 futhecirelip 93 willzbésmade to:

cirelip: 93 rwill be renableditozescape from: the:
outer-graave:sd Faunderthe:saction: of ~an taxial
. Thewdises:s8T1and 1885 are: separated.:

Arstdiseycaoperstes ina registeningpositionrwithis2es 17 Ima: ombinationdcek:joiningtwo separable;

thecomplementary groove 84 of the frametasup
portitheassembling: cirelip:85.4. The:second:eiri:
clip A3+israccommodated: in the groove 92 of the
first disc and at the same time in a correspond-~
ing mroave ST iprovided-on the- periphery ofithe
second dise-88:= The :grooves- 84;-96+and §2, 97

apamm:sﬂabzpants;ﬁazzﬁrstipantﬁ.camfryi.rigaa'-‘ﬁfst:‘:‘
partiomsofizsaid scombination:loek comprising :a-:
hollow: guiding: coresprovided withiia Lslidiig:-
toethedslatch egand partivearrying:a-second::

23 partion:of saidwcombination Joek: ‘comprising:a -

have a rectangular cross secticn and are parallel .

to the'watl 90 of the first disc'8T: The lower face
of this wail'80 is-applied by the edgeof itsicircular
aperture~89;“on-the annular seating 140 of the.
core 88, so that the dises 8T °and 88 are: hild.in:
parallel relationship tothe basesplate T4 oL the
latehi: The circular apertures 89 and 95 in the
rotary discs are provided with radial notches 89’
and 8%’ respectively which are a little wider than
the teeth 72 and 13 of the latch.

The discs 87 and 88 are each marked on their
outer surfaces, towards the periphery, at 81’ and
88’ with a radial adjustment line which is not
shown but which is equivalent to the lines 6§08 and
61 of Fig. 2. Bach of these lines in succession
has to be made to coincide with the radiug pass-
ing through the corresponding letter of the secret
combination. In order to open the lock the
notches 89’ and 95’ are brought into alignment
with the slot 70 containing the latch, by pressing
with the fingers on the milled parts 81’ and 88’
50 as to point the adjustment lines towards the
letters of the secret combination. With the ex-
ception of the number of letters, the operation of
this lock is the same as that of the first embodi-
ment described.

The central partition 18 is provided with an
arch~shaped window 88 for lateral access to. the
circlip 85 and the wall 90 is provided with an
arch-shaped window 99 for access to the second
circlip 93. In a certain position the window 98
communicates with a notch {00 in the lower
edge of the disc 87, and the window 93 communi-
cates with a notch 101 in the second disc when
this latter is in a certain position. The extremi-
ties of the circlip 85 are bent back inwardly as at
85’ (Figs. 12 and 13) and those of the circlip 93
are likewise bent at 93°.

The circlips 85 and 83 when free have maxi-
mum diameters slightly greater than those of
the respective grooves 84 and 92 of the frame and

supportingframesdlirough which said coreexs
tendsianduomavhich Iavestacked coaxinl wasker::
likgsrdiseseshavingexterrakomarks  foir a-usecret;
comhination: ard:casradigisinner slety? whereby::

3¢::thesediscsare separately:rotatable-andcooperste:

36

40

L]

850

55

60

of the first disc, and as a result the said circlips .

bear resiliently against the bottoms of these
grooves. :

To disassemble the unit consisting of the dises -
87 and 88, from the frame (18 after the lower
plate 1T has been removed, the disc 87 is turned
until the window 98 and the notch 100 are fac-
ing one to the other. When the lock was be-

70

76

withiithexteethiopthelatobnthe following: istriue~-
tunemummismgxg::suppwtiﬁgi‘zmembéfsmfaste'ned‘n'1
to said first flat part and shaped to form a re-

cess limited by a flat bottom paraliel to the first

flat part and by peripheral walls; said guiding

core being of substantially conical shape and

being fastened to said supporting members, said

core having a lower face opposite and parallel

to the flat bottom of said recess and a radial

straight-lined slot, said latch comprising a plate

having a plurality of aligned saw-type teeth po-

sitioned and guided in said radial slot and a

base-plate (14) resting on the flat bottom of

said recess, said base-plate being held in said

recess by the lower face of said core,  spring

means yieldingly applied on the peripheral walls

of said recess and on said base-plate to urge the

teeth of the latch outwardly of said radial slot

into locking engagement with said washer like

discs.

2. In a combination lock joining two separable,
apertured flat parts, a first part carrying a first
portion of said combination lock comprising a
hollow guiding core provided with a sliding
toothed latch, a second part carrying a second
portion of said combination lock comprising a
centrally apertured supporting frame (118)
through which said core extends and on which
are stacked coaxial washer like discs having ex-
ternal marks for a secret combination and radial
inner slot, whereby these discs are separately
rotatable and cooperate with the teeth of the
latch, the following structure comprising: sup-
porting members fastened to said first flat part
and shaped to form a recess limited by a flat
bottom parallel to the first flat part and by pe-
ripheral walls; said guiding core being of sub-
stantially conical shape and being fastened to
said supporting members, said core comprising
5 lower plane face (120) parallel to said flat
bottom, an external shoulder or annular seating
(140) in parallelism with said lower plane face
and a straight lined radial slot (I8, said latch
member- consisting of a base-plate (14) sliding~
ly arranged in said recess in said supporting
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members and of a plate-shaped working part
positioned and guided in said radial slot and
being provided with two teeth the sides there-
of being parallel to said base-plate (14), while
the tops of said teeth are inclined; spring means
yieldingly applied on the peripheral walls of said
recess and on said base-plate to urge the teeth
of the latch outwardly of said radial slot into
locking engagement with said washer like discs,
said centrally apertured frame being provided
around its central aperture, with a cylindrical
‘recess (80) having a flat bottom parallel to said
‘base-plate of the core, in the locked position,
the lateral wall of said recess being provided
with a cylindrical, rectangular sectional groove;
said coaxial washer like discs including a first
combination disc rotatably fitted in said cylin-
drical recess and provided at its periphery, with
a rectangular sectional groove registering with
said groove in said frame, said first combination
dise comprising an upper cylindrical recess hav-
ing a lateral wall provided with a rectangular

sectional groove, and a flat apertured bottom .

the underface of which is applied on said an-
nular seating (140) of said core; said coaxial
washer like discs also including a second com-
bination disc rotatably fitted in said cylindrical
recess of said first combination disc and being
provided with an external groove, rectangular
in section and registering with said groove of the
cylindrical recess of said first combination disc;
a first split washer engaged in said both register-

8

' ing grooves of the frame and of first combina-

10

15

20

30

tion disc; and a second splif washer engaged in
the said registering grooves provided in the up-
per recess of said first combination disec and in
the periphery of said second combination dise,
said first and second split washers having their
extremities bent back, said grooves in said first
and. second combination discs being parallel to
said annular seating of said core, said first and
second combination dises being laterally notched
(100, i{61) in such a manner that the notches
communicate with the peripheral grooves there-
in, said bent extremities of the split washers ex~
tending into said notches, the sizes of said notches
being. greater than the spacing of said bent ex-
tremities of the split washers in their expanded
position in said grooves, whereby the outer di-
ameter of said washer in a compressed state,
through contacting their extremities is smaller
than the respective outer diameters of first and
second combination discs, in order to allow the
disassembling of the latter by an axial shifting.
AUGUSTE SCHNEGG.
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