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Description

The present invention concerns a cylinder
lock and a key for unlocking this lock, com-
prising a body with a hook, and locking means
to prevent the hook from being pulled out from
locked position to unlocked position; a rotatable
cylinder with its upper end structured so as to
co-operate with the locking means to allow the
hook to be pulled out when the cylinder is
turned to a certain position; a bush with one of
its ends forming a tortuous entrance into which
the key can be screwed, said bush being fixedly
secured in the body.

Basically conventional cylinder keys com-
prise substantially a planar key with an indented
edge, a cylinder, and a body internally provided
with a plurality of pin tumblers resiliently re-
tained in a tunnel orienting to the keyway.
When a key with a contoured profile on one
edge is inserted into the keyway from the
keyhole, the pins will be contacted by these
undulation, and once the correct key is inserted
thereinto, then the pin tumblers will all be
arranged in such a position as to allow the
cylinder to be turned. Straight in structure, the
keyway of such conventional lock are liable to
be picked by probing a wire therein. Maoreover,
the resilient means, generally springs, which
urge the pin tumblers against the notches of a
key at a specific level to discriminate if the key
is the correct one, are hair-spring thin. After

some use accumulation of rust or dirt may lead

to failure of such fine parts, thus reducing the
life of the lock.

Still further, traditional locks are compli-
cated in their construction which means that
these are difficult to assemble and to manu-
facture and which also means that the cost of
productlon is high. '

There is known a lock of this kind according
to the generic motion of the main claim (US—
A—1 849 070} which, however, is not only
difficult to manufacture but, in addition, does
not offer reliable protection against picking.

Finally, it is known (US—A—1 526 728) to
provide a spiral entrance with locks into which
the key can be screwed.

it is the main object of this invention to
provide a cylinder lock which obviates the above
defects in that the lock is more secure against
unauthorised unlocking without the use of the
correct key and also that the use of spring
loaded wards is obviated. Thus the life of the
lock is increased.

In a cylinder lock and a key of the type indi-
cated in the prior art portion of claim 1 this
object in conformlty with the present invention
is reached in that:

the tortuous entrance in the bush has a spiral
shape having pitch and lead angle cor-
responding to the spiral provided on the key;
the bush is provided with a plurality of ward
means receivable in a plurality of female
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locking means, to prevent the rotation of the
cylinder;

the key is provided with a plurality of male
locking means receivable in corresponding
said female locking means, when the key is
screwed into the “spiral entrance of the lock
and pushed into the lock, said male locking
means acting on the ward means engaged
into the female locking means so as to relieve
the effect of the ward means and ailow the
rotation of the cylinder.

A preferred feature of this invention is that
the resilient means can be economically a thick
metal reeds instead of the springs fabricated by
extremely fine wire, thus enhancing the dur-
ability and reducing the cost of the manufacture
thereof.

Other and important objects of this invention
will be apparent from the following description,
claims and accompanying drawing.

Figure 1 is an exploded perspective view of a
cylinder lock constructed in accordance with the
invention;

Figure 2 is a longitudinal cross-sectional view
of the assembled lock of Figure 1 with the key in
position;

Referring now to the drawings, the cylinder
lock according to the invention includes a body,
a cylinder, a bush and a key, generally desig-
nated by reference numerals (10), (20), (30),
and (40) respectively.

In the preferred embodiment of Figure 1, the
body has a bore {11) which receives cylinder
(20) and bush (30), the former being rotatable
therein, whereas the Ilatter being immovably
secured in place, for example by passing a pin
(15) through hole (151).

Hook (12) has a recess (121), the dimension
and the position of which allow one part of ball
{13) retained within a hole (14) to enter when
the hook is in locked position in blind hole (16)
so that it cannot be pull up. Like structure may
be formed at the other leg of hook {12). {See
Figure 2).

At one end of cylinder (20) there are provided
with two opposite recesses (26), each of which
is formed by a cutout defined by two inter-
secting faces (261) (262). When the cylinder is
turned to a position such that face (261) directly
opposite to ball {13), i.e. normal to the long axis
of hole (14}, the clearance between the inner
wall of body (10) and the upper end of cylinder
is broadest and enough to allow the ball to
totally leave recess {121) to free hook {12) so
that the latter can be unlocked (see Figure 2).
Similarly, when cylinder (20) is turned in reverse
direction, the non-recessed portion (27) urges
ball (13} back into recess {(121) to lock hook
(12).

To allow only selective entry of specific keys,
the outer end of bush (30) is provided with a
spiral entrance (31) which is structured so that
only an object with spiral structure of which the
pitch and lead angle substantially coincides with
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that of the entrance is allowed to be screwed
thereinto. Further, to discriminate whether or
not the key thus enters is the correct one, the
lower end (21) of cylinder (20), which is nested
in the upper end of bush (30), forms a piurality
of slots (22) spaced apart from each other
around the periphery of end (21} and extending
along the length of cylinder (20). Comple-
mentary to these slots, the end of key (40), in a
preferred embodiment, forms an enlarged end
(42) provided with a plurality of projectors (41)
arranged around the periphery thereof, the
dimension and position of which projections
substantially coincide with the slots (22), and at
the site the upper end of bush corresponding
to each slot (22) there is a hole {32), through
which a ward piece (33] is resiliently urged in-
wardly to reach one of said siots (22). The pro-
jections are preferably ridged extending along
the length of said key. Preferably ward piece
(33) is inseparably fixed to one end of a spring
reed (34), the other end of the latter being
secured to the outer wall of bush (30) by, for
example, welding or by a screw (not shown).

To allow key (40) to be screwed into the lock
through the spiral entrance (31), there is
provided a spiral groove (43) extending across
the projections (41), which spiral groove (43) is
bitten into by the helical edge (311) of spiral
entrance (31), thereby allowing the key to be
screwed into the bush to reach cylinder. When
the whole length of spiral groove passes
through the spiral entrance, the key can be
directly pushed axially so that the projections fit
into their corresponding slots.

With the projections, the enlarged end (42}
of the key looks like a gear. However, unlike the
gears, the width of each projection and the
distance between any two adjacent projections
may differ greatly at random, depending on the
design of the slots {22). As all of the pitch and
the lead angle of the spiral entrance, and the
position and number of the slots may vary arbit-
rarily, the probability that a lock happened to be
unlocked by the key of another such lock is ex-
tremely low, thus ensuring high security and
reliability of this invention.

An alternative modification of the key (40),
designated by (40’), is also feasible. It has a
spiral shank (43’), with a length of its front
forming a plurality of projections at the outer
side. To adapt to such modification, the slots
{22) of cylinder {20) and the ward pieces (33)
and holes (32) of bush {30) must be arranged in
a spiral trajectory instead of a circumference.
This is easy to understand, and therefore not
illustrated in the drawing. However, the spiral
shank must be structured so that it, before
reaching the siots, can be pushed inwardly a
short distance in axia! direction to fit its pro-
jection into mating slots.

Claims

1. A cylinder lock and a key for unlocking this
lock, comprising:
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—a body (10} with a hook {12}, and locking
means (13) to prevent the hook (12) from
being pulled out from locked position to un-
locked position;

— a rotatable cylinder (20) with its upper end
structured so as to co-operate with the
locking means (13) to allow the hook (12) to
be pulled out when the cylinder (20} is
turned to a certain position;

— a bush (30) with one of its ends forming a
tortuous entrance into which the key (40,
40’') can be screwed said bush (30) being
fixedly secured in the body (10), charac-
terized in that:

—the tortuous entrance (31} in the bush (30)
has a spiral shape having pitch and lead
angle corresponding to the spiral provided on
the key;

— the bush (30} is provided with a plurality of
ward means receivable in a plurality of
female locking means, to prevent the
rotation of the cylinder;

— the key (40, 40') is provided with a plurality
of male locking means receivabie in cor-
responding said female locking means, when
the key (40, 40’) is 'screwed into the spiral
entrance {31) of the lock and pushed into the
lock, said male locking means acting on the
ward means engaged into the female focking
means so as to relieve the effect of the ward
z’nez;ns and allow the rotation of the cylinder

20).

2. The lock and key according to Claim 1,
wherein said locking means to prevent said
hook from being pulled are a ball (13) re-
ciprocably retained in a hole (14) of said body
(10} communicating with a recess (121) on one
leg of said hook, in a manner such that when
said lock is in locked condition, part of said ball
(13) is urged by the upper and of said cylinder
(20) to fit into said recess, and when said lock is
in unlocked condition, said ball can completely
leave said recess {121).

3. The lock and key according to Claim 1 or
2, wherein the upper end of said cylinder {20)
has at least a recessed portion which allow said
ball (13) to enter when said cylinder (20) is
turned to unlocked position.

4. The lock and key according to Claim 1,
wherein said ward means are a plurality of ward
pieces (33) resiliently urged to engage with said
female locking means of said cylinder (20).

5. The lock and key according to ciaim 1,
wherein said female locking means are a
plurality of slots {22) arranged around the peri-
phery of said cylinder (20}, extending axially,
and opening at the lower end of said cylinder.

6. The lock and key according to claim 1, 4 or
5, wherein said male locking means are a
plurality of projections (41) corresponding to
said slots (22) and are designed such that when
one of such a projection {41) engages with its
corresponding slot (22}, the corresponding ward
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piece (33) is repelled outward and no longer
prevent the rotation of said cylinder {20).

7. The lock and key according to Claim 1, 4,
5 or 6, wherein said bush (30) is provided with a
hole at each side of said ward piece (33) to
allow the latter to pass through. -

8. The lock and key according to Claim 1 or
4, wherein each of said ward pieces (33) is fixed
to a spring reed fixed on the outer wall of said
bush and resiliently urging said ward piece
toward said slot. ’ '

9. The lock and key according to Claim 6,
characterised in that said projections (41) are a
plurality of ridges extending along the length of
said key (40) and spaced around an enlarged
portion near the tip end of said key (40).

10. The lock and key according to Claim 9,
wherein the enlarged portion of the key (40) is
provided with a spiral groove (43) around said
portion and cutting across said ridges; the
width, depth, pitch, and lead angle of said
groove (43) being such that it enable said key to
be screwed through said .spiral entrance (31)
into said lock. S

11. The lock and key according to Claim 1,
characterised in that the anterior portion of the
key (40’) is a spiral shank with at least a length
thereof provided with a plurality of projections
corresponding to the slots of said cylinder, the
dimension, pitch and lead-angie of which shank
being such that it. can be screwed into said lock
through said spiral entrance (31} and then
pushed axially a distance so that its projections
may fit into corresponding slots (22) of said
cylinder (20).

12. The lock and key according to Claim 1,
wherein the spirality. of said entrance of said key
can be either clockwise or counterclockwise
viewing from the gripping end of the key.

Revendications

1. Serrure & barillet et clé de déverrouillage
de cette serrure comprenant:

—un corps (10) avec un crochet (12) et des
dispositifs de verrouillage {13) empéchant de
tirer le crochet (12) vers |'extérieur en le
faisant passer de la position verrouillée a la
position déverrouillée;

—un barillet tournant {20) dont [‘extrémité
supérieure est structurée de fagon a coopérer
avec les dispositifs de verrouillage (13) pour
permettre de tirer le crochet-(12) vers I'ex-
térieur forsque le barillet (20} est tourné dans
une certaine position;

—un douille (30) formant & l'une de ses ex-
trémités une entrée contournée dans laquelle
la clé {40, 40’} peut &tre vissée, cette douille
(30) étant solidement fixée au corps (10},
caractérisé par le fait que

— I'entrée contournée (31) de la douille (30) a
une forme en spirale dont le pas et {'angle
d'avance correspondent a la spirale existant
sur la clé;

(4]
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—1la douille (30) présente une pluralité de
gardes qui peuvent pénétrer -dans une
pluralité de dispositifs de verrouillage femel-
les pour empécher la rotation du barillet;

— la clé (40, 40') présente une pluralité de dis-
positifs de verrouillage maéles pouvant
pénétrer dans les dispositifs de verrouillage
femelles correspondants lorsque la clé (40,
40') est vissée dans I'entrée en spirale (31)
de la serrure et poussée vers ['intérieur de la
serrure, ces dispositifs de verrouillage males
agissant sur les gardes engagées dans les
dispositifs de verrouillage femelles de fagon
a supprimer |'effet des gardes et a permettre
la rotation du barillet (20).

2. Serrure et clé selon la revendication 1,
dans lesquelles les dispositifs de verrouiilage
empéchant de tirer le crochet vers l'extérieur
sont constitués d'une bille {13) pouvant é&tre
ou non maintenue dans un orifice {(14) du corps
{10) en communication avec un évidement
(121) ménagé dans un bras du crochet, de sorte
que si ia serrure est en position verrouillée, une
partie de cette bille {13) est poussée par ['ex-
trémité supérieure du barillet (20) et pénétre
dans |'évidement et si la serrure est en position
déverrouillée, cette bille est complétement
dégagée de I'évidement (121).

3. Serrure et clé selon l'une des reven-
dications 1 ou 2, dans lesquelles I'extrémité
supérieure du barillet {20) présente au moins
une portion dégagée pour permettre a cette bille
(13) de pénétrer quand le barillet {20) est tourné
en position déverrouillée.

4, Serrure et clé selon la revendication 1,
dans lesquelles le dispositif de garde est con-
stitué d'une pluralités de gardes (33) poussées
de fagon élastique a s'engager dans des dis-
(positifs femelles de verrouillage dudit barillet
20).

5. Serrure et clé selon la revendication 1,
dans lesquelles les moyens de verrouillage
femelles sont constitués d'une pluralité de
fentes (22) disposées sur la pourtour du barillet
{20), orientées dans le sens de ['axe et s'ouvrant
a l'extrémité inférieure dudit barillet.

6. Serrure et clé selon l'une des reven-
dications 1, 4 ou 5 dans lesquelles les dis-
positifs de verrouillage méles sont constitués
d’'une pluralité de parties en saillie (41) cor-
respondant aux fentes (22) et ont une structure
telle que si l'une des parties en saillie (41)
s’engage dans la fente correspondante (22), la
garde correspondante (33) est repoussée vers
I'extérieur et n'empéche plus la rotation du
barillet {20).

7. Serrure et clé selon l'une des reven-
dications 1, 4, b ou 6 dans lesquelles la douille
30 présente un orifice & chaque position d'une
garde (33) pour permettre a cette derniére de
passer par cet orifice.

8. Serrure et clé selon l'une des reven-
dications 1 ou 4, dans lesquelles chacune des
gardes (33) est fixée & une lame de ressort elle-
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méme maintenue sur la paroi extérieure de la
douille et poussant de facon élastique la garde
vers la fente.

9. Serrure et clé selon la revendication 6,
caractérisées par le fait que les parties en saillie
{41) sont constituées d'une pluralité de nervures
orientées sur la longueur de la clé (40) et
espacées autour d'une partie élargie voisine de
Uextrémité de la clé (40).

10. Serrure et clé selon la revendication 9,
dans lesquelles la partie élargie de la clé (40)
présente une nervure en spirale {43) coupant les
nervures; la largeur la profondeur, le pas et
I'angle d'avance de cette nervure (43) étant tels
qu’'ils permettent de visser la clé dans |'entrée
en spirale {31) de la serrure.

11. Serrure et clé selon la revendication 1,
caractérisées par le fait que la partie antérieure
de la clé (40') est une tige en spirale dont au
moins une portion de la longueur présente une
pluralité de parties en saillies correspondant aux
fentes du barillet, la dimension, le pas et 'angle
d'avance de cette tige étant tels que la clé
puisse étre vissée dans la serrure par I'entrée en
spirale (31) et ensuite poussée dans [a direction
axiale sur une certaine distance de fagon que
ses parties en saillie puissent pénétrer dans les
fentes correspondantes {22) dudit barillet (20).

12. Serrure et clé selon la revendication 1,
dans lesquelles les caractéristiques de la spirale
de I'entrée de la clé peuvent correspondre & une
rotation dans le sens des aiguilles d'une montre
ou dans le sens inverse vue depuis |'extrémité
par laquelle on tient la clé.

Patentansprliche

1. Zylinderschiof® und Schilissel zur Entrie-
gelung des Schlosses, mit einem: einen Haken
{12) aufweisenden Ko&rper (10) und Verriegel-
ungseinrichtungen (13} zur Verhinderung, daR
der Haken (12} aus der verriegelten Lage heraus
in die entriegelte Lage gezogen wird, mit einem
drehbaren Zylinder (20), dessen oberes Ende
mit den Verriegelungseinrichtungen (13)
zusammenwirkend ausgebildet ist und ermoé-
glicht, daR der Haken (12) herausgezogen
werden kann, wenn der Zylinder (20) in eine
bestimmte Lage gedreht wird, mit einer Hilse
{30), deren eines Ende einen gewundenen Ein-
gang bildet, in welchen der Schliissel (40, 40')
hineingedreht bzw. hineingeschraubt werden
kann, wobei die Hulse (30) in dem Korper (10)
verdrehfest angeordnet ist, dadurch gekenn-
zeichnet, das der gewundene Eingang (31) in
der Hilse {30) eine Spiralform aufweist, der
Steigungswinkel bzw. Ganghdhe jener der an
dem Schllissel ausgebildeten Spiralform ent-
spricht, daR die Hiilse (30} mit einer Veilzahl von
Zuhaltungseinrichtungen versehen ist, die zur
Verhinderung der Drehung des Zylinders in einer
Vielzahl von aufnehmenden Verriegelungs-
einrichtungen aufgenommen werden, daRR der
Schlissel (40, 40') mit einer Vielzahl von ein-
tretenden Verriegelungseinrichtungen versehen
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ist, die in den aufnehmenden Verriegelungs-
einrichtungen aufgenommen werden, wenn der
Schliissel (40, 40') in den spiralférmigen
Eingang (31) des Schlosses hineingedreht und
in das SchloR geschoben wird, wobei die ein-
tretenden Verriegelungseinrichtungen auf die in
die aufnehmenden Verriegelungseinrichtungen
eingreifenden Zuhaltungseinrichtungen derart
einwirken, daf® die Wirkung der Zuhaltungs-
einrichtungen aufgehoben und die Drehung des
Zylinders (20) ermdglicht wird.

2. SchloR und Schllissel nach Anspruch 1,
dadurch gekennzeichnet, daR die das Heraus-
ziehen des Hakens verhindernden Ver-
riegelungseinrichtungen in Form einer Kugel
(13) vorgesehen sind, die hin- und her-
bewegbar in einem Loch (14) des korpers (10)
befindlich ist und mit einer Vertiefung (121) an
einem Schenkel des Hakens derart kommuni-
ziert, daR im verriegelten Zustand des Schlosses
ein Teil der Kugel (13) durch das obere Ende des
Zylinders (20} palgerecht in die Vertiefung ge-
driickt wird und daB im entriegelten Zustand
des Schlosses die Kugel vollstiandig aus der Ver-
tiefung (121) heraustreten kann.

3. Schilof? und Schliissel nach Anspruch 1
oder 2, dadurch gekennzeichnet, dal® das obere
Ende des Zylinders (20) mindestens einen Ver-
tiefungsbereich aufweist, in welchen die Kugel
(13) eintreten kann, wenn der Zylinder {20) in
die Entriegelungsiage gedreht wird.

4. Schlo® und Schliissel nach Anspruch 1,
dadurch gekennzeichnet, dal® die Zuhaltungs-
einrichtungen in Form einer Veilzahl von Zuhal-
tungsdaumen (33) vorgesehen sind, die feder-
elastisch in Eingriff mit den aufnehmenden Ver-
riegelungseinrichtungen des Zylinders {20) ge-
bracht werden.

5. Schlo® und Schliissel nach Anspruch 1,
dadurch gekennzeichnet, daR die aufneh-
menden Verriegelungseinrichtungen in Form
einer Vielzahl von Schlitzen (22) vorgesehen
sind, die um die Peripherie des Zylinders {20)
angeordnet sind, sich in axialer Richtung er-
strecken und sich am unteren Ende des Zylin-
ders (20) 6ffnen.

6. Schlof? und Schliissel nach einem der An-
spriiche 1, 4 oder 5, dadurch gekennzeichnet,
da®R die eintretenden Verriegelungseinrich-
tungen in Form einer Veilzahl von Vorspriingen
(41) vorgesehen sind, die den Schlitzen (22)
entsprechen und so ausgebildet sind, dafy bei
Ineinandergreifen eines dieser Vorspringe {41)
mit dem entsprechenden Schlitz (22) der ent-
sprechende Zuhaltungsdaumen (33) nach
aulBen gestoRen wird und die Drehung des
Zylinders (20) nicht mehr behindert.

7. Schlo und Schlissel nach einem der
Anspriiche 1, 4, 5 oder 6, dadurch gekenn-
zeichnet, daR die Hilse (30) auf jeder Seite des
Zuhaltungsdaumens (33) eine Offnung auf-
weist, die den Durchtritt des Zuhaltungs-
daumens erlaubt.

8. SchloB und Schliissel nach Anspruch 1
oder 4, dadurch gekennzeichnet, daf} jeder der



9 0064087 10

Zuhaltungsdaumen (33) an einer Blattfeder
befestigt ist, die ihrerseits an der AuRenwand
der Hilse festgelegt ist und den Zuhaltungs-
daumen in Richtung Schliitz driickt. )

9. SchioB und Schliissel nach Anspruch 6,
dadurch gekennzeichnet, dal? die Vorspriinge
(41} in Form einer Veilzahl von Rippen vorge-
sehen sind, die sich entlang der Linge des
Schliissels {40) erstrecken und rund um den
vergroferten Bereich in der ndhe des oberen
Endes des Schilissels (40) voneinander be-
abstandet angeordnet sind.

10. Schlofy und Schliissel nach Anspruch 9,
dadurch gekennzeichnet, da® der vergroRerte
Bereich des Schliissels (40} eine Spirainut bzw.
spiralférmige Vertiefung (43) aufweist, die rund
um diesen Bereich verlduft und die Rippen
durchschneidet, wobei Breite, Tiefe, Steigungs-
winkel und Ganghshe der Vertiefung (43) so
bemessen sind, dal der Schiliissel Ulber den
spiralférmigen Eingang (31) in das Schlof
gedreht bzw. geschraubt werden kann.
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11. SchloB und Schliissel nach Anspruch 1,
dadurch gekennzeichnet, daR der vordere
Bereich des Schliissels (40’) als spiralférmiger
Schaft ausgebildet ist, der mindestens {iber
einen Abschnitt seiner Ladnge mit einer Vielzahl
von den Schlitzen des Zylinders entsprechen-
den Vorspriingen versehen ist, wobei GroRe,
Steigungswinkel und Ganghshe des Schafts so
bemessen sind, daB letzterer iiber den spiral-
formigen Eingang {(31) in das SchloB hinein-
gedreht werden und dann in axialer Richtung ein
Stiick geschoben werden kann, so dal die Vor-
spriinge ihre palgerechte Lage in den ent-
sprechenden Schlitzen (22) des Zylinders (20)
inenehmen.

12. Schlof und Schliissel nach Anspruch 1,
dadurch gekennzeichnet, daR die Spiralform des
Eingangs des Schliissels von dem Griffende des
Schlissels aus gesehen entweder mit oder
gegen den Uhrzeigersinn verlaufend ausge-
bildet sein kann.
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