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The. safety locks consist generally of a body
in which a controlling cylinder, connected to a
locking device, revolves. In safety position the
rotation of the cylinder is hindered by a series of
elements consisting of rods or small plates sliding
at right angle with regard to the cylinder axis
and penetrating into corresponding openings in
the body and the cylinder. The introduction of
the proper key in the cylinder of the lock drives
back the locking eléments within the body of the
lock or drives them internally into the cylinder
and unlocks the latter. To this purpose the key
is provided with an undulated or stepped ramp
or a plurality thereof, the profile of which de-
pends on the shape and dimensions of the vari-
ous locking elements.

The elements constituting the locking device of
the lock and more especially the cylinder and
the stop elements are desirably standardized in
order to permit their manufacturing by slotting
machines or by automatic lathes at a moderate
cost, and to reduce to a minimum the patterns
necessary for the assembling of a lock.

Actually a very small number of patterns is
sufficient for obtaining a considerakle number of
combinations of locks which are all different the
one from the other, thus insuring the maximum
of safety. If, for instance, for a group of locks
embodying six stop elements, there are four dif-
ferent patterns of these elements, each of which
can assume two different positions, it will be pos-
sible to obtain 85, viz, over 269,000 different locks.

This is hcowever no longer possible when a
group of locks has to be operable by means of the
so called master-keys. In order to obtain such
a device it is usual to .adept any combination for
the master-key using all the stop elements avail-
able in a lcck, whereas in each cylinder of the
locks of said :group, one or more step elements
are eliminated for the individual key, so that
these individual locks are all different with re-
gard to each other, although they all can be
operated by the same master-key.

Thus, if up to three stop elements are elim-
inated for each cylinder, only 41 different com-
binations of individual locks are possible.

It is clear, therefore, that, unless the number
of elements assembled in each cylinder be sub-
stantially increased, this device hardly meets re-
quirements of buildings, offices, works or hotels
which, generally speaking, raise rather compli-
cated safety problems, such as individual safety
locks with a general master-key, a group master-
Key, etc. '

-One object of the present invention is to ob-
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tain a safety lock embodying locking components
subjected to the action of springs and guided dia-
metrically within the cylinder, the body of this
latter being constituted by a stack of a certain
number of identical guiding elements, their con-
nection being obtained by means of a terminal-
piece by which the bolt of the safety lock is op-
erated, the locking elements sliding in diametral
slots of the guiding elements.

Another object of the invention is to design
safety devices in such a way that they admit the
use of general master-keys as well as group mas-
ter-keys, without, however, limiting the possible
combinations of the individual locks.

According to the invention, each of the locking
elements of the cylinder controlled by the key
of the known locks is provided with one or several
individual contact points, distinct for one or sev-
eral master-keys, independently of one or more
of the contact peints provided for the individual
key. Thus, each of the stop elements forming a
lock has two groups of contact points, totally inde-
pendent from each other, one of which is in-
tended for one or several master-keys, and the
other one for the individual key.

The individual key can have a sloping- or step-
shaped ramp profile, totally different from the
one chosen for the master-key, which not only
keeps for the individual keys the maximum num-
ber of possible combinations, but permits also
arrangements for general or group master-keys
meeting all requirements.

Standardization of the locking components for
a given type of lock can be obtained by combin-
ing some standard positions of the contact points
of the master-keys. If an increase of the num-
ber of the standard locking elements is required
for a group of locks, there is actually a lessening
of the number of the necessary elements, due to
the fact that the use of the master-keys does
not imply any restriction of the possible combina-
tions.

This principle can be adapted to all cylinder
safety-locks.

The accompanying drawings illustrate in per-
spective views examples of various embodiments
of the present inventicn.

Fig. 1 shows part of a key co-operating with
two locking elements, as well as the assembling
of these latter. For clearness’ sake the single
components are not shown set closely together,
but are intentionally somewhat removed axially.

Fig. 2 shows the assembling of the compo-
nents constituting a cylinder.

Fig. 3 shows a single component.
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Fig. 4 shows a cross section through a safety-
lock, provided with locking elements in the form
of cylindrical pins which are pushed in the out-
side direction by the corresponding key. Figs, 4a
and 4b are cross-sectional detail views of the keys.

Fig. b is a cross section through a lock based
on the same principle equipped, however, with
stop elements of rectangular cross section. Fig.
5a is a cross-sectional detail view of a key for
said lock.

Figs. 6, 6a, 6b and 7, Ta, 7b show other shapes
for the stop elements and for the profiles of cor-
responding keys of the lcck represented in Fig, 5.

Fig. 8 shows in cross section the cylinder of a
lock according to another embodiment. Figs. 8a,
8b, 8¢ are detail views thereof.

Figs. 9, 9a, 9b; 10, 10g, 10b; 11, 1lla, 11b; 12,
12a, 12b; 13, 13a, 13b; 14, 14a, 14b; and 15 show
various forms of plates usable in the lock illus-
trated in Fig, 8 and for the prefiles of the cor-
responding keys.

With reference to the Figs. 1 to 3, the cylinder
is constituted by a stack of pieces in form of
discs 10, each of which is provided with a diam-
etral notch I1i in which a locking element
16 is set, and a central opening 14 for the passage
of a key, this opening being the same for all
elements 8. In the example shown, the key
is kept in position against any transverse dis-
placement which might develop under the action
of the locking elements when the key is intro-
duced into the cylinder, by the upper and lower
faces of the openings (4. Bach piece [0 is pro-
vided with two holes 15 through the bottoms of
grooves 12 formed one at each side of the notch
1 (Fig. 3).

Each locking element 16 consists of a slotted
plate, provided in its central part with a slot 10z
for the passage of a key {8, as shown in Fig. 1.
These elements, the largest dimension of which
corresponds to the diameter of the cylinder, are
provided at both sides with a recess 23’ defined
at top and bottom (Fig. 1) by two opposite
ledges 24’.

As shown in Figs. 1 and 2, the assembly of the .

lock cylinder consists of a stack of parts 10 con-
nected to a terminal piece 26’ by which the bolt
of the safety lock is operated, said parts 10 hav-
ing rotary movement cnly in the lock.

The elements constituting the cylinder are :

secured together by two rods {71 traversing the
holes 15 of the elements 0. These rods serve
also as abutments for the springs 13 (Fig. 1)
which operate on the locking elements 16. These
springs are located between one of the ledges 24’
and the rod 17, the other ledge 24’ cooperating
with the opposite face of the rod [T as a step.

The extremities of the elements 16 projecting
outside the cylinder, have the same curvature as
this latter, so as to lie flush with it, when they
are operated by the key 18. The key acts on a
nose 25’ in the central opening 10a of each ele-
ment this nose contacting with one of the op-
erating surfaces 19, 20, 21’ or 22’ of the key
(Fig. ).

Whereas the guiding parts (0 are all identical
to each other, the locking elements i6 are, gen-
erally speaking, different one from another.

It is found sufficient to provide from six to
twelve different locking elements. By combining
them properly tegether it is possibie 1o assemble
a practically unlimited number of different locks.
The difference in the shape of the six to twelve
locking elements consists in the position of their
lateral recesses 23’ or ledges 24’, with regard to
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the internal noses 25’ which co-operate with the
contact surfaces of the key.

It is clear that with these parts, very many
combinations can be obtained. A locking ele-
ment of a definite shape can be arranged in
different ways within the corresponding guiding
element. Thus, as shown on Fig. 1, the nose
25’ of one of the locking elements, can co-
operate either with the lower contact surface 19
or with the upper contact surface 20 of the key.
The same locking element could also be turned
around in the cylinder in such a way that the
nose 2% would co-operate in a similay way with
contact surfaces 21’ or 22’ on the cpposite side
of the key. One can use, of course, only a part
of the contact surfaces of the key. On the other
hand, the contact surfaces of the key can all be
different one from another or be pairs of similar
surfaces. This makes it possible also to provide
master-keys for the many different combina-
At all events it clearly appears that, in
spite of the simplicity of the different compo-
nents, which are partially similar to each other,
it is possible to provide a larger number of lock
combinations than by other known means.

The cylinder shown in Figs. 1 and 2 is only an
example of a practical embodiment of the in-
vention. It is possible to eliminate the connect-
ing rods 17 by providing on each guiding element,
projecting noses on one fafe engaging corre-
sponding recesses on the other face. Thus, when
assembling, the projecting noses and the re-
cesses of adjacent elements would also hinder a
relative angular displacement between the as-
sembled parts and would also allow the use of
projecting noses as abutments for the springs
and as stops.

Instead of the noses 25’ of the locking ele-
ments, it would be possible to provide that other
parts would co-operate with the key. Thus, for
an example, for a key, the contact parts of which
are its upper and lower edges, it is possible to
brovide co-operation therewith of the upper and
lower faces of the key-hole.

In the lock of the type shown in Fig. 4, each
locking element consists of two cylindrical pins
of the same diameter one of which, 21, slides
within a bore 22 in the body 23 of the lock,
whereas the other one, 24, slides within a bore
25 in the cylinder 26.

In the locked position of the cylinder, the
bores 25 lie opposite to the bores 22 and, under
the action of the spring 2T which abuts against
a screw-cap 28, which closes the bore 22 at the
outside, the external pin 21 pushes the internal
pin 24 partially into the cylinder 26 and locks
the latter in the body of the lock 22.

The cylinder 26 is provided, intersecting the
bores 25, with an axial opening 29 corresponding
to the full profile of each key.

When introducing into the opening 29 of this
lock the corresponding key 30, a wave-shaped
ramp 31 on the key engages a stub 32 on the
inner pin 24 which latter pushes the external
pin 21 against the spring 27.

The corresponding key, of cross sectional pro-
file 30 (Fig. 4a), is cut with a ramp 31 of such
a contour that, when it is fully inserted into the
cylinder 28, it places each of the pins in the un-
locking position, that is, all the external pins
21 are pushed into the body 23 without, however,
any penetration of the internal pins 24 into the
body 23.

The pins 24 can also be lifted by another key
of cross sectional profile 33 (Fig. 4b) and having
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spaced ramps. 34 cooperating with the shoulders
35 -around the stubs 32.

In each-pin.-24 of a same lock, if the distance
between the points of stubs 32 and the shoulders
356 be uniform, then, the respective ramps 3!
and 34 of both keys 30 and 33 would show an
identical shape. However, by a lock with pins
having this distance of different magnitudes, the
forms of the ramps become quite different for
both the keys which can-set all pins in the same
unlocked ‘ position.

-Fig.-5 shows a lock operating according to the
same principle ‘as that of the lock illustrated by
Fig. -4. However, the locking elements 36, 37
are of ‘a rectangular cross section and are ar-
ranged-side by side to slide in a longitudinal slot
38, .milled in the body of the lock 39, and cyl-
inder-40. - The profile of the key 41 is designed
to cooperate ‘with ramp edges 42 on the locking
‘element ‘3T whereas the key with profile 43 (Fig.
ba) operates on the face'44 formed by the bot-
tom of the recess between the ramps 42.

“In the same arrangement of the lock, it is
possible to use the pins 45 of the cross sectional

profile according to Figure 6 with keys of cor- ¢

responding - profile 46 and 47 shown in Figs. 6a
and 6b.

Figs. 7, Ta, 76 show another of the numerous
possible shapes of the pins 45’ and key profiles
46’, 41’ which can be used in a lock of the con-
struction illustrated by Fig..5.

The same principle could be applied to the
manufacturing of pin locks of either a circular
or ‘a Trectangular ‘cross section. The contact
point of these pins for the different keys may
be constituted either by stubs, or by lateral slots.

The safety lock according to Fig. 8, works in
a different way. Each locking element is formed
by a plate 48 the height of ‘which is equal to the
diameter of the cylinder 49. These plates slide
internally in this cylinder and lock it, under the
action of two springs 50, by penetrating into
one of the recess 51 and recess 52 provided in
the body 53 of the lock.

The cylinder 49 is formed of a stack of a de-
sired number of plates 54 provided at their cen-
tre with a slot 55, for guiding the key 56 and
held together by two rods 57 ‘which serve also
as abutments for the springs 50. In Fig. 8c one

of the plates 54 is shown separately showing ¢

clearly the opening 55 for guiding the key 86,
grooves 58 for the location of the springs 58, and
holes 59 for the connecting rods §7.

The arrangement is such that the plates 48
‘ean lock the cylinder 49 by penetrating into
either the lower recess 51 of the body of the lock,
if, according to Fig. 8, the springs 58 are placed
underneath the assembling rods 57, or into the
upper recess 52 in case the springs 50 are ar-
ranged to act in the opposite position.

In the same cylinder it is possible to alternate
the position of the springs of the several plates,
in such a way, that, in the locked positiocn, one
half of the number of the plates penetrates into
the lower recess 51 of the body of the cylinder
53 whereas the other half penetrates into the
opposite recess 52. By this arrangement the
inclination of the ramps for the points of con-
tact of the corresponding keys, is lessened.

The unlocking of the lock is obtained by in-
troducing into the cylinder a key, which, by
means of convenient ramps, thrusts on the lock-
ing elements at given contact points and operat-
ing against the spring action, entirely with-
draws the plates inside the cylinder.
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The profile of the key and of its ramps de-
pends ‘on the shape of the plates ahd of the
position of the contact points.

In'Fig. 8, the plate 48 is provided in its central
part with an opening '60 corresponding to the
width of the key 56 whereas two lateral noses 61,
62, independent from each other, serve as con-
tact points to the ramps of thekeys 63, 64, shown
in Pigs. 8a and 8b.

Key €3 which would be the individual key, is
provided on its right hand flank with a groove 65
the upper and lower edges of which constitute
the upper ramp 66 and the lower ramp 67. This
latter makes contact with all the right hand noses
of ‘the plates 48 ‘whereof the springs &0 are ar-
rangéd according to Fig. 8, that is, above the rods
571. The upper ramp 66 makes contact with the
right hand noses of the plate, the springs of
which have been arranged at the opposite side.
The form of the ramps 66 and 67 on the length
of the key 63 is such, that, when this latter is
fully inserted into the cylinder, it thrusts on the
right hand noses 61 of all plates and brings them
again inside the cylinder. The key moreover is
provided on its left hand flank with a recess 68
which extends nearly its total length. This re-
cess is drranged in such a way that the key 63
can be introduced into the lock without making
contact with any of the left hand noses on the
seconid key 64 which might represent a master-
key.

Thig is also the case for this second key 64 on
which both ramps viz. the upper one 69 and the
lower ong 18, come into contact with the left
hand noses of all the plates and bring them
back, inside the cylinders whereas its right hand
flank is provided with a recess, the object of
which corresponds tothat of the recess 68 of the
key 63.

Figs. 9 to 15 illustrate variations of the shape of
the plates and the profile of the corresponding
keys of the lock shown in Fig. 8.

On plate Ti of Fig. 9 the noses 61 and 62 are
replaced by recesses 12 and 13 and the corre-
sponding keys T4, 15, Figs. 9¢ and 9b are each
provided, on one of their sides, with a project-
ing part 16, 17, which penetrates into one of these
recesses and of which the upper edges 18, and
lower edges 19, constitute the working ramps.
The contact points of plate 80 shown in Fig. 10
are located on the noses 81, 82, which, instead of
being situated on each side of the opening 83, are
superimposed and located on the same side of
this opening. The top nose 8f makes contact
with. ramps 84 and 85 of the key 86 (Fig. 10a)
provided with a double groove, whereas the ramps
87 and ‘88 of the key 89 (Fig. 16b) which is pro-
vided with a groove make contact with the bhot-
tom-nose 82 of the plate 88.

Figs. 11, 11q, 11b show the reverse solution; the
noses being replaced in the plate 90 by recesses
91 and 82 and the grooves of each key by pro-
jecting parts 93, 94.

In the preceding examples of Figs. 8 to 11, the
working ramps are located on the sides of the
key. Aspointed out in Fig. 8, the key 56 is guided
by its upper and lower edges 95, which are rec-
tilinear and parallel, in the opening 55 provided
in each plate 54.

On the other hand, in the following examples
shown in Figs. 12 to 15, the working slopes are cut
directly on the upper and lower edges of the key.
The key can thus guided, either according to
Fig. 12, by grooves 95 working on the noses 98,
located, according to Fig. 15 at both sides of the
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:axial opening of the plates composing the cylin-
«der, or, inversely, by lateral projecting parts
‘penetrating into corresponding recesses of the
‘plates. Thus, in the locking element 97 shown
‘in Fig. 12, the bottom of the slot 98 can serve for
-contact with the ramp 99 of the key 100 (Fig.
12a), whereas the upper edge 101 of the key 102
(Fig. 12b) makes contact with the plate 97 by the
shoulder 193. The lower edges 194 and 1085 of
‘the keys 100, 102, constitute the working ramps
for the plates which lock the cylinder in the op-
posite direction. The edges of these keys can be
crossed in order to allow a better guiding of the
key into the cylinder. The plate 106 shown in
Fig. 13, is provided in order to make contact with
the ramps 107 of the key 108 (Fig. 13a) with two
shoulders 109, whereas the ramp 110 of the key
111 (Fig. 13b) makes contact with the bottom
of the slot 112.

Figs. 14, 14a, 14b show the reverse arrangement.

In the lock device shown in Fig. 8, the plates
work in a well determined direction, which, for
each of them depends on the chosen position for
the assembling of the push springs. It would
therefore be quite sufficient for each plate to pre-
sent working points for only one direction.

However, with a view of cutting costs, it is Pos-
sible to reduce to one-half the number of stand-
ardised patterns necessary for manufacturing
plates each of which can be used for two differ-
ent possible combinations of the working points
and which can be chosen as wanted in assembling
these plates in the one or in the reverse direc-
tion. This arrangement has been adapted in the
examples illustrated by Figs. 8 to 15.

In all examples given in this description, the
locking elements have been represented with dis-
tinet working points for two different keys. It is
however well understood, that the same elements
can be arranged with the necessary working con-
tact points or to a larger number of different keys.

Constructional details may vary without de-
parting from the scope of the subjoined claims.

What is claimed is:

1. Safety-lock comprising a lock body with a
bore therein, a cylinder rctatable in said bore,
said cylinder being formed of a pile of discs pro-
vided with aligned lengitudinal openings form-
ing the keyhole of the lock, locking elements guid-
ed ketween the back of one disc and the walls
of a diametral recess in the front of the next disc,
said elements being movable transversely in the
cylinder between an unlocking position and a
locking position preventing rotation of said eylin-~
der, springs biasing said locking elements to lock-
ing position, means in the keyhole opening of
the cylinder for preventing transverse motion
of the key under the action of the locking ele-
ments, and a plurality of means on each locking
element, each means being adapted to cooperate
with a different key to move said elements against
the action of the springs to unlocking position.

2. Bafety-lock according to claim 1 wherein
each locking element is in the form of a plate
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with a keyhole opening and is provided with at
least two key-contact surfaces located at differ-
ent heights in the side walls of its keyhole open-
ing, each of these surfaces cooperating with a

. different key for bringing the locking elementg

in the unlocked position of the cylinder. :

3. Safety-lock according to claim 1 wherein
the recessed discs constituting the cylinder are
connected by rods traversing the pile of discs,
said rods forming abutments for the springs.

4. Safety-lock according to claim 1 wherein
the recessed discs constituting the cylinder are
connected by two rods traversing the pile of discs,
sald rods forming stops for the locking elements.

5. Safety-lock according to claim 1 wherein
each locking element is constituted by a plate,
the largest dimension of which corresponds to
the diameter of the cylinder and having both its
ends flush with the outer form of this latter when
the plates are in their unlocked position, said
plate being provided on hoth its opposite side
faces with & recess limited in the direction of its
length by opposite ledges bhetween which said
springs and connections for the pils of discs are
arranged, one of the ledges forming an abut-
ment {or the spring and the other ledge cooper-
ating with one of said connections to limit the
displacement of the locking element,

6. Safety-leck comprising a lock body with a
bore therein, a cylinder rotatable in said bore and
naving a longitudinal opening forming the key-
hole of the lock, a plurality of spring pressed
plungers slidable in transverse bores in said body,
2 plurality of locking pins of eross section similar
to that of the plungers and slidable in bores in
sald cylinder which are aligned with the trans-
verse bores of the cylinder when the latter is in
locking position, said locking elements projecting
2% their inner ends into the keyhole orening and
being provided there with a plurality of spaced
key contact surfaces each adapted to cooperate
with a different key to enable said plungers to
follow said locking elements rartly into the bores
in said cylinder to lock the same when said bores
are aligned as aforesaid, and means for vrevent-
ing transverse movement of the key in the key-
hole under the influence of the spring pressed
plungers and locking elements.

7. Safety-lock according to claim 6 in which
the locking elements are formed with stubs at
their inner ends, the points of said stubs forming
contact surfaces for one key and the shoulders
between the stubs and the elements forming the
contact surfaces for a different key.

8. Safety-lock according to claim 6 in which
the transverse bores in the lock body and cylinder
form continuous longitudina] parallel walled
slots extending through to the keyhole opening,
and the plungers and locking elements are of
rectangular cross section substantially filling said
slots with each plunger and clement in direct
contact with the adjacent »lunger and element
along the slots.

GUIDO HONGER.



