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@ Improvements in rack and pinion system for activating lock cylinder units.

A rack and pinion activated lock cylinder unit includes a
plurality of discs 1 which have pinion teeth 2 for engagement
by rack teeth 25 on a corresponding key 14. The discs 1 are
pivotally mounted on radial plates 4 which extend radially of
the lock cylinder. Each of the discs 1 has a circuiar peripheral
portion 23 which projects beyond the radial plate 4 into a
corresponding groove 28 in the lock housing 35, to prevent
the cylinder turning. Insertion of the appropriate key turns
the discs to a position such that flats 3 on the discs face
outwardly and turning of the cylinder is permitted.
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-1- 0192467
IMPROVEMENTS AN RACK AND PANION
SYSTEM FOR ACTLIVATING LOCK CYLLNDQR UNLTS

The present invention refers to improvements

in a rack and pinion system for activating Lock cylinder

units.

This invention enables the lock cylinder unit

to be retained against rotating movement by a plurality
of discs oscillating about its shaft and provided with #
toothed section, a segmented asrea of each of them being
koused in openings at corresponding points of a fixed
sleeve of the cylinder unit. The said discs are dispos-'
e in plates radial to the cylinder unit shaft, -secured
2t their axial ends to circular supports.

Tre release position of the lock c¢ylinder
unit, so that it can rotate freely, is obtained by in-
serting, axially to the cylinder unit, the corresponding
key provided with a plurality'of racks disposed longitu-

dinally at at least one of the faces of its polygonal

- profile, vwhich racks are capatle of meshing with the cor-

responding teeth of the discs; ceausing them to rotate
to a rmeximim penetration position of the key at which
segmented offsets of the discs coincide with the open-
ings of the fixed sleeve. At this position there are
no means forretaining the cylinder unit against rofa-
tion.

Each of the discs is impelled by a spring
vhich msintains it in an angular position fixed by a
butt, in order to enable insertion of the key and so
that the initial tooth of each of its racks iapinges
correctly on the first tooth of the disc, without caus-

ing any ortstruction or tlocking hetween teeth.
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The wide range of iock cylinder units and
corresponding keys is achieve& by varying the number of
teeth of at least one of the key racks, since this has
a bearing on the final position adopted by the corres-
ponding disc, and therefore its segmentéd offset, en-
abling the cylindér unit to rotate freely, should be
placed at a different position. Accoréing to the in-
vention, and to highly inerease the different combina-
tions of lock cylinder units and keys, the pitch of at
least one of the rack and pinion gears must differ from
that ol the rest. Further, the teeth of at least one
of the key racks can be disposed in a lineally offset
position from those of the rest.

According to the invention, the discs pro-
vigded with a toothed area are preferably placed at both
sides of the radial plates, oscillating about a common
shaft which passes through thém, the said discs being
angularly positioned so that the first tooth, on which
the key impinges, is firmly positioned by the said butt,
close to the shaft of the lock cylinder unit and coin-
ciding therefore with that of the operating key. In ac-
cordance with this arrangement of the discs, the racks
of the key will be positioned in pairs, their teeth hav-
ing the same or a different pitch, as well as also slight-
ly offset, as already indicatéﬁ.

The disc support plates are preferably ar-
ranged eccording to two perpendicular planes, so that
their ioner edges are close to the shaft, emerging fronm
the é&iscs, wherefore the key will adopt a general square

section and will be provided with four longitudinal
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notches constituting the guiding means for the insertion
thereof, since the longitudinal edges of the said sup-
port plates slide therealong.

For a better understanding of the invention,
a set of dfawings is accompanied in which, by way of il-
lustration and not limiting, the following is represent-
ed: ‘ '

Figure 1 is an elevationzl view of one of
the support plates of the partially toothed discs, cor-
responding to a position at whiéh the lock cylinder unit
is retainsd against rotation, and also showing the key
of the actuating system of the invention.

Figure 2 is a section on line A-B of figure

N

Figuare is a fragmentary perspective view
éhowing the fastening of the radial support plates of
the discs %o end circular supports, thereby determining
the solié frame of the lock cylinéder unit.

Figure 4 is a cross-section of the lock

-cylinder unit of figure 3, including the discs and the

fixed sleeve of the cylinéer unit.
Figure 5 is a partial section of the operat-
ing Key of the invention. -

Figure 6 is a section on line C-D of figure

Figure 7 is a perspective view of the fix~
ed sleeve of the lock cylinder unit, illustrating the
openings constituting the means for retaining the cylin-

der unit sgainst rotation.
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Referring tec these drawings, it can be seen
that the rack and pinion éystem for activating lock
cylinder units is comprised of a plurality of discs 1
provided at a partial area of their periphery with teeth

2, each one of which has a segmented offset defining a

-

~straight line 3 2t a relative position with respect to

the teeth 2, some discs differing from others. The
disecs 1 ere preferably disposed in pairs and are rota-
tably supported at both sides of a plurality of suppoft
plates & disposed redially to the shaft of the lock cy-
linder uvnit, which plates are fixed at their ends 5 to
axizlly-holed circular supports 6. According to a pre-
ferred embodiment of the inventibn,'there are four ra-
dial support.plates 4 disposed accordirng to two perpen-~
dicular planes, although any otﬁer arrangement having a
kigher or lesser number of support plates and preferably )
arranged in a uniform angular position could be adopted.
Referring to figu;&g§¢m;hgysupport plates
L are fixed to the circular supporfs 6 provided with
tle axizl hole 7, the assembly being secured by screws
8 passing through holes 9 of a member 10 placed in =
backed relation w;th the outer face of the imner cir-
cular support 6, and through corresponding holes 1l of
seid circular supports 6, the end of said screws 8 en-
engaging in threaded holes of another end member 12
placed in a backéd relation with the outermost circular
support & and provided with the axisl hole 13 for in-

serting the key 14.

The assembly of elerents through which the
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screws & pass, forms 8 compact assembly constituting the
rotary frame of the lock cylinder unit.

- ' According to figures 1 and 2, each support
plate 4 includes two discs 1 backed to their faces and
oscillating avout a common shaft 15 vwhich passes through
the support plate 4. The shaft 15 is retained against
axial movement since its ends are provided with annular
slots 16 into which the end lugs 17 and 18 of one of the
ends of avutting members 19 are iptroduced,_the opposite
end of which is secured to the support plate 4 by means
of a pin 2C.

Ezach zbutting member 19 therefore has the
dual purpose of, on the one hand, preventing the common
shaft 15, for turning two discs 1, from emerging and,
on the other hand, fixirg the angular position of the
teeth 2 of the disc 1, when the pivot 21 emerging from
the outer face of the disc 1, since it is aided by a
spring 22, contacts its edge radially furthermost from
the shaft of the cylinder unit.

ﬁccording to figure 1, each disc 1 has ad
area in the form of a circular segment 23 which emer-
ges from the radially furthermdst longitudinal edge 24

" of the support plate 4. Upon insertion of the key 14
through the opeaing of the end member 12 of the lock
cylinder unit, the first tooth 25 of the corresponding
rack 2€, provided longitudinally in the key 14 and cap-
eble of meshing with' the teeth 2 of the corresponding
disc 1, impinges on the first tooth 2 thereof, causing
an angular displacemernt of the disc in which, at the

position corresponding to that of reximum penetration
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of the key 14, the segmented offset 3 of the disc 1 oc-
cupies the position shown at 27 in figure 1, at which it
is joined to the upper edge 24 of the support plate 4.

As can be seen from figures 4 and 7, as long

as the lock is not activated By the corresponding key,

the discs 1 present a circular segment 23, energing from

its support plate 4, this circular segment 23 being hous-

ed in the corresponding housing 28 made in the direction
of the generators of a sleeve 29 of the cylinder unit
frane, which remains fixed and tkherefore stationary with
respect to the cylinder unit, thereby constituting the
blocking means for the lock.

The housings 28 aof the fixed sleeve 29 are
formed of rectangunlar windows uniformly érranged on the
circular periphery of the sleeve. 1In the embodiment,
shown in the figures, they are arranged in pairs, tﬁefe—
fore forming, btetween each tvo consecutive pairs, a
small stiffening partition 30 which insures the entire
stable positioti -and a meximum resistance against a pos-
gible fravdulent action due to the rotation of the cy-
linder unit.

Referring to figure 4, the eight discs 1
are partially housed in the corresponding housings 28
of the sleeve 29, the cylinder unit therefore being re-
tained against rotation or being encountered at a block-
ing position. Figure 4 also illustrates that the free
edige 24 of the support plate 4 is positioned close to
the inner surface of the sleeve 29, whereas its inner-

nost edge is very close to the lock cylinder unit.
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.According to figures 5 and 6 illustrating
the key, it cen be seen that the profile has a polygonal
éhape, adapted to the number of support plates 4 of the
cylinder unit shaft,\said profile having a like number
of notches.Bl defining guiding means for'the insertion
of the key, since the innermost edge of the support
plates 4 is housed in said notches 31 (see figures 1
and 4). At the maximuz insertion position of the key
14, that is when the front end 22 thereof butts against
the ead member 10 of the lock cylinder unit, all the
segrents 5 or offsets of the discs 1 are positiored ac-
cecrding to the dotted line 27 of figure 1, prolonging
from the upper edge 24 of the support plgtes 4, where-
by the housings 28 of the sleeve 29 of the cylinder unit
are free from the disc 1, thereby eliminating the block-
ing means for the lock cylinder unit to turn freely.

Each of the racks 26 disposed in the key
14 has & different number of teeth 25, so that, uﬁtil
the maximum insertion position of the key is readhed,

a different angular displacement will be produced in
each one of the discs, or at least in some of then,
wherefore the segmented offset 3 of each of the discs

1l is made at a relative position inbaccordance with the
angular magnitude of the rotation. Apart from the dif-
ferent number of teeth of the racks 26 of the key 14,
the pitch of the rack eand pinidn gear of some of the
discs 1 and their respective rack 26 can also vary,

end further, although all the racks have the same pitch,

the teeth of some of them can te offset from the teeth
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of others, enabling the number of possible combinations
in the formation of the range of locks to be highly in-

creased and preventing the same manufactured unit from

being repeated.

Since the teeth of the racks 26 intervening
in the rotation of ths respective discs 1 are those posi-
tioned close to the end 32 for the insertion of the key,
the said racks can depart from the samwe front surface
33 close to ths widening 34 for securing the key, since
this arrangerwent is not related to the functioning.

As can be seen from figure 4, the fixed
sleeve 29 of the lock cylinder unit is, in turan, cover-
ed with arother steel sleeve 35 vhich conceals the hous-
ings 25 of the former, to prevent access to the discs
1 2s well as a2 fraudulent action.

Upon extraction of the key 14, all the discs
1 recover their origiral position to enable the key 14
to be re-inserted by means of springs 22.

If a key 14 differing from that correspond-

ing to the cylinder unit, because it has a different

gear pitch or an offset arrangement of the racks, is

ingserted, the assembly will normally be blocked because
of jamming, and it will not be possible to completely
insert the key or to extract it thereafter, if inser-
tion has been forced. In the case of a very simple ar-
rangenent of racks and partially toothed discs, even
though the key could be completely inserted, one area
of each of the discs will always te housed in the cor-

responding housing of the fixed sleeve, therefore pre-
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venting the cylinder unit from rotating freely, which
effect is achieved only when the corresponding key is
inserted and- all the discs rotate in the adequate an-

gular msgnitude. -

-
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CLATMS

1. Improvements in rack and pinion system
for gctivatins lock cylinder units, character%sed in that
the key has a plurality of racks placed longitudinally
on at least one of the faces of its polygonal profile;
said racks zre capable of meshing with the corresponding
teeth provided on a partial area of the periphery of
discs oscillating about a shaft fixed in respective
radial plates secured &t their ends between two supports
perpsnédicular to the cylinder unit; each of the discs
bPeing impelled by a spring which meintains it in an
engular position fixed by a2 butt, and a circular segment
of all the discs being housed in the corresponding groove
rade in the gererators of = Fixed sleeve of the lock
assembly, preventing the cylinder unit from rotating,
until 2 relesse position, upon insertion of its key, is
reached ensblirng the discs to turn, at which the off-
sets ttereof coincide with the openings in the fiied
sleeve,

2. Improvements in rack and pinion systenm
for activating lock cylinder units according to claim 1,
in which‘the number of teeth of the key reacks can vary,
the teeth can bte in a lineally offset position with res-
pect to those of some of the others, and the pitch of

at leest one of the rack gears can also vary.

a2}
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