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portion of the outer pin element and is configured so as not to be normally
separable therefrom. FIELD OF THE INVENTION
It is a particular feature of the present invention that the use of the
multi-element pin assembly having The present invention relates to cylinder
locks   5   retaining apparatus enables automated or semlauto- generally
and more particularly to cylinder locks of  mated assembly of the lock to
be practical and greatly the pin tumbler type.
simplifies mastering and servicing the lock. Additionally in accordance
with a preferred em- BACKGROUND OF THE INVENTION
bodiment of the invention, the plug is formed with a 10  plurality of
circumferential grooves thereby defining a A wide variety of cylinder locks
of the pin tumbler  non-straight shear line between the housing and the
type are known. In an effort to provide enhanced se-  plug. curity,
cylinder locks having a plurality of coaxial pins in each chamber have been
developed. Locks of this  BRIEF DESCRIPTION OF THE DRAWINGS description are
disclosed in U.S. Patents 593,436;  15 1,095,500; 3,818,732; 3,494,158; and
4,142,389.        The present invention will be understood and ap- Such
locks, while providing a relatively high level of  preciated more fully
from the following detailed de- security, haveasevere costdisadvantage in
thatthey  scription, taken in conjunction with the drawings in are
extremely difficult and time consuming to assem-  which: ble, master and
service.                      20       Fig. 1 is a side sectional
illustration of a cylinder lock constructed and operative in accordance
SUMMARY OF THE INVENTION                               with a preferred
embodiment of the present in- vention; The present invention seeks to
provide a high se-  Fig. 2 is an enlarged sectional illustration of the
curity cylinder lock having multiple pins in each cham-  25  lock of Fig.
1, taken along the lines 11 - 11 in Fig. ber and which overcomes the
disadvantages of prior     1. art cylinder locks of this type.
Figs. 3A, 3B and 3C illustrate three alternative There is thus provided in
accordance with the      embodiments of multi-element pin assemblies
present invention a cylinder lock including a housing  constructed and
operative in accordance with a and a plug disposed in the housing and
arranged for  30  preferred embodiment of the present invention; rotation
relative thereto, a first plurality of chambers  Figs. 4A, 4B and 4C
illustrate three alternative formed in the housing and a second plurality
of cham-  embodiments of multi-element pin assemblies bers formed in the
plug and arranged such that each    constructed and operative in accordance
with a one of the first plurality of chambers extends coaxially  further
preferred embodiment of the present in- with a corresponding one of the
second plurality of  35  vention; and chambers, when the plug is in a first
rotational orien-  Figs. 5A, 5B and 5C illustrate three alternative tation
relative to the housing, a first multi-element pin  embodiments of
multi-element pin assemblies assembly being disposed in said first
plurality of     constructed and operative in accordance with still
chambers and a second multi-element pin assembly       a further preferred
embodiment of the present in- being disposed in said second plurality of
chambers,  40  vention. the first multi-element pin assembly including an
out- er pin element having an axial recess and an inner pin  DETAILED
DESCRIPTION OF PREFERRED element disposed for selectable axial orientation
rel-  EMBODIMENTS ative to the outer pin element and apparatus for re-
taining the inner pin element against disengagement  45  Reference is now
made to Figs. 1 and 2, which il- from and undesired misalignment with
respect to the  lustrate a cylinder lock constructed and operative in outer
pin element, the means for retaining being op-  accordance with a preferred
embodiment of the pres- erative to permit the end of the inner pin element
fac-  ent invention and comprising a housing 10 in which is ing the plug to
be disposed either substantially out-  defined a plug 12. As illustrated in
Fig. 1, the plug 12 wardlyorsubstantially inwardlyof the end of the outer
50  is formed with circumferential grooves to present a pin element facing
the plug.                       non-linear shear line therebetween. In
accordance with a preferred embodiment of       The housing 10 and the plug
12 are formed with the present invention, the inner and outer pin ele-
respective complementary housing chambers 14 and ments are spring loaded
with respect to each other.  plug chambers 16, plug chambers 16
communicating Further in accordance with a preferred embodi-  55   with a
keyway 18 in which is shown disposed a key ment of the invention the
apparatus for retaining the  20. Housing chambers 14 communicate with the
out- inner pin element comprises an axial extension of the  er peripheral
surface of housing 10 and are preferably inner pin element which slidably
extends through a  closed by a removable sealing strip 22. The housing 2
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comprises an escutcheon 26 and a     assembly 80 including a core pin
element 82, a first hardened pin 28. Pin 28 serves to prevent drilling
intermediate peripheral pin element 84, a second in- damage to the
cylinder.                           termediate peripheral pin element 85
and an outer Disposed in each of plug chambers 16 is a multi-   5
peripheral pin element 86. An extension 88 of pin ele- element plug pin
assembly 30 comprising a core pin  ment 82 is provided with three
compression springs, element 32 and a peripheral pin element 34 having an
spring 90, disposed between elements 85 and 86, aperture 36 through which
slidably extends core pin  spring 92 disposed between elements 84 and 85,
and element 32. Additionally, respective internal and ex-  spring 94,
disposed between pin elements 82 and 84. ternal mastering disks 38 and 24
may be provided as   10  Assembly of the multi-element pin assemblies of
appropriate.                                       Figs. 3A- 3C may be
achieved by first assembling the Disposed in each of housing chambers 14 is
a   various pin elements onto each other with the corre- multi-element
housing pin assembly 40 comprising a  sponding springs and then joining the
extension to core pin element 42 and a peripheral pin element 44  the core
pin element. Alternatively, when the exten- having an aperture 46 through
which slidably extends   15  sion is integrally formed with the core pin
element, as an extension 48 of core pin element 42. It is a partic-  in
Figs. 5A-5C, following assembly, the extreme end ular feature of the
present invention that disengage-  of the extension may be broadened, as by
impact, ment of core pin element 42 from peripheral pin ele-  such as
hammering, or by any other suitable process. ment 44 is prevented. In the
illustrated embodiment,  Reference is now made to Figs. 4A, 4B and 4C such
disengagement is prevented by broadening the   20  which illustrate various
alternative embodiments of extreme end 49 of extension 48 so that it cannot
pass  multi-element pin assemblies useful in the invention. through
aperture 46. Alternatively, any othersuitable  Fig. 4A illustrates a two
part embodiment of the type means for preventing disengagement of the core
pin  illustrated in Figs. 1 and 2 but wherein the extension element42 from
the peripheral pin element 44 and for  and aperture are replaced by a
retaining ring 100 maintaining them in generally coaxial alignment may  25
seated in a groove 102 formed in a core pin 104. Core be provided.
pin 104 is retained against disengagementfrom a per- In accordance with the
present invention, a com-  ipheral pin element  106 by engagement of
retaining pression spring 50 is disposed between core pin ele-  ring 100 by
a shoulder 107 defined in the peripheral ment 42 and peripheral pin element
44 such that the  pin element 106. A compression spring 108 urges two
elements are urged to a relative orientation   30  core pin element 104
forward as shown. whereby end 49 is drawn towards aperture 46. An-
Fig. 4B illustrates a three part multi-element pin other compression spring
52 is provided between the  assembly 110 including a core pin element 112,
an in- peripheral pin element 44 and the sealing strip 22 for  termediate
peripheral pin element 114 and an outer urging the entire multi-element
housing pin assembly  peripheral pin element 116. Each of the pin elements
towards the shearing line and towards chambers 16.  35  112 and 114 is
formed with a circumferential groove It is a particular feature of the
present invention  118 in which is seated a retaining ring 120. Element
that, due to the factthatthe housing pin assembly 4O  112 is retained
within peripheral pin element 114 by is constructed so as to prevent
undesired and inad -  means of engagement of the corresponding retaining
vertent disengagement and misalignment thereof,    ring 120 with a shoulder
122 formed in element 114. assembly, mastering and servicing of the lock of
Fig.  40   Element 114 is retained within element 116 by en- 1 is greatly
simplified and automated assembly of the  gagement of the corresponding
retaining ring 120 lock and of the pin assembly may be realized, produc-
with a shoulder 124 formed in element 116. Two com- ing very significant
cost savings.                 pression springs are provided: spring 126,
disposed Reference is now made to Figs. 3A, 3B and 3C   between elements
112 and 114 and spring 128, dis- which illustrate various embodiments of
multi-ele-  45  posed between pin elements 114 and 116. ment pin assemblies
useful in the present invention.  Fig. 4C illustrates a four part
multi-element pin Fig. 3A illustrates an embodiment of the type illustrat-
assembly 130 including a core pin element 132, a f irst ed in Figs. 1 and 2
wherein the extension 48 is a sep-  intermediate peripheral pin element
134, a second in- arate element from core pin 42 and is embedded
termediate peripheral pin element 136 and an outer therein. Alternatively,
pin 42 and extension 48 may be  50  peripheral pin element 138. Each of the
pin elements unitarily formed as in Figs. 5A, 5B and 5C.        132, 134
and 136 is formed with a circumferential Fig. 3B illustrates a three part
multi-element pin  groove 140, in each of which is seated a retaining ring
assembly 60 including a core pin element 62, an in-  142. termediate
peripheral pin element 64 and an outer     Element 132 is retained within
peripheral pin ele- peripheral pin element 66. An extension 68 of pin ele-
55   ment 134 by means of engagement of the corre- ment 62 is provided with
two compression springs,  sponding retaining ring 142 with a shoulder 144
spring 70, disposed between elements 64 and 66 and  formed in element 134.
Element 134 is retained within spring 72, disposed between pin elements 62
and 64.  element 136 by engagement of the corresponding re- Fig. 3C
illustrates a four part multi-element pin  taining ring 142 with a shoulder
146 formed in ele- 3    
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is retained within element 138   assembly (40) are spring (50) loaded with
respect by engagement of the corresponding retaining ring      to one
another. 142 with a shoulder 148formed in element 1 38. Three compression
springs are provided: spring 150, dis-   5   3. A cylinder lock according
to claim 1 or claim 2, posed between elements 132 and 134, spring 152,
characterised in that the means for retaining the disposed between elements
134 and 136, and spring      inner pin element (42) of the first
multi-element 154, disposed between pin elements 136 and 138.        pin
assembly (40) comprises an axial extension Assembly of the apparatus of
Figs. 4A - 4C may      (48) of the inner pin element which slidably ex- be
effected by forcing the relatively interior pin ele-  10  tends through the
rear-ward end (46) of the outer ments with their retaining rings into the
relatively ex-  pin element and is configured so as not to be nor- terior
pin elements until past the corresponding       mally separable therefrom.
shoulder. Figs. 5A-5C illustrate an embodiment of the type  4. A cylinder
lock according to any of claims 1 to 3, illustrated in Figs. 1 and 2
wherein the extension 48   15  characterised in that the plug (12) is
formed with is integrally formed with central pin 42. This embodi-  a
plurality of circumferential grooves (24) thereby ment resembles the
embodiment of Figs. 3A-3C, re-      defining a non-straight shear line
between the spectively, in all other respects. For convenience,    housing
(10) and the plug. similar reference numbers to the numbers used in Figs.
3A-3C have been used in Figs. 5A - 5C to indi-  20 cate corresponding
elements.                      Patentanspruche 1. ZylinderschloN mit:
Claims                                                 einem Gehause (10);
elnem Zylinderkern (12), 25      der in dem GehAuse (10) angeordnet und
relativ 1. A cylinder lock comprising:                         zu diesem
drehbar ist; einer ersten Anzahl von a housing (10); a plug (12) disposed
in the   Kammern (14), die in dem Gehause (10) gebildet housing (10) and
arranged for rotation relative    sind; und einer zweiten Anzahl von
Kammern thereto; a first plurality of chambers (14) formed  (16), die in
dem Zylinderkern (12) gebildet und so in the housing (10); and a second
plurality of  30    . angeordnet sind, daB eine Kammer, der ersten chambers
(16) formed in the plug (12) and ar-      Anzahl von Kammern (44) sich
koaxial zu einer ranged such thatone of the first plurality of cham-
entsprechenden Kammer der zweiten Anzahl von bers (14) extends coaxially
with a corresponding   Kammern (1 6) erstreckt, wenn der Zylinderkern one
of the second plurality -of chambers (16),     (12) in einer ersten
Drehorientierung relativ zu when the plug (12) is in a first rotational
orients-  35  dem Gehause (10) ist; wobei das ZylinderschloS tion relative
to the housing (10);the cylinder lock  gekennzeichnet ist durch: -
characterised by:                                  sine erste
Multielementstiftbaugruppe (40), die afirstmulti-element pin assembly (40)
dis-   in-jeder Kammer des Gehiuse (10) angeordnet posed in each chamber of
the housing (10) and       ist, und elne zweite Multielementstiftbaugruppe
a second multi-element pin assembly (30) dis-  4o  (30), die in jeder
Kammer des Zylinderkerns (12) posed in each chamber of the plug (12) each
angeordnet ist, wobei jede Multielementstiftbau- multi-element pin assembly
comprising an outer     gruppe ein au~eres Stiftelement (44, 34) und ein
pin element (44, 34) and a corresponding inner     entsprechendes inneres
Stiftolement (42, 32), pin element (42, 32) disposed for selectable axial'
das zur wAhlbaren axialen Orientierung relativ zu orientation relative to
the corresponding outer pin  '45  dem entsprechenden AuSeren Stiftelement
(44, element (44,34); and means (48,49) forretaining    34) angeordnet ist,
aufweist; und eine Halteein- the inner pin element (42) of the first
multi-ele-  richtung (48, 49) zum Hindern des inneren Stift- ment pin
assembly against disengagement from       elements (42). der ersten
Multielementstiftbau- and undesired alignment with respect to the cor-
gruppe am Trennen von dern entsprechenden responding outer pin element
(44), the means   5o  Au~eren Stiftelement (44) und an einer uner- (48,49)
for retaining being operative to permit the  wunschten Ausrichtung in bezug
auf das AuBere end of the inner pin element (42) facing the plug
Stiftelement, wobei die Halteeinrichtung (48,49) (12) to be disposed either
substantially outwardly  bewirkt, daB das Ende des inneren Stiftelements or
substantially inwardly of the end of the outer  (42), das dem Zylinderkern
(12) zugeordnet ist, pin element (44) facing the plug (12).     55
entwederim wesentlichen auSerhalb oderim we- sentlichen innerhalb des Endes
des Auferen 2. A cylinder lock according to claim 1, character-
Stiftelements (44), das dem Zylinderkern (12) zu- ised in that the inner
pin element (42) and the out-  geordnet ist, angeordnet sein kann. er pin
element (44) of the first multi-element pin 4    5                   EP
0396 492 B1                   6      *C   L  M   S 



ment 136. Element 136 is retained within element 138   assembly (40) are
spring (50) loaded with respect by engagement of the corresponding
retaining ring      to one another. 142 with a shoulder 148 formed in
element 138. Three compression springs are provided: spring 150, dis-   5
3. A cylinder lock according to claim 1 or claim 2, posed between elements
132 and 134, spring 152,        characterised in that the means for
retaining the disposed between elements 134 and 136, and spring      inner
pin element (42) of the first multi-element 154, disposed between pin
elements 136 and 138.        pin assembly (40) comprises an axial extension
Assembly of the apparatus of Figs. 4A - 4C may      (48) of the inner pin
element which slidably ex- be effected by forcing the relatively interior
pin ele-  10  tends through the rear-ward end (46) of the outer ments with
their retaining rings into the relatively ex-  pin element and is
configured so as not to be nor- terior pin elements until past the
corresponding       mally separable therefrom. shoulder. Figs. 5A-5C
illustrate an embodiment of the type  4. A cylinder lock according to any
of claims 1 to 3, illustrated in Figs. 1 and 2 wherein the extension 48
15  characterised in that the plug (12) is formed with is integrally formed
with central pin 42. This embodi-  a plurality of circumferential grooves
(24) thereby ment resembles the embodiment of Figs. 3A-3C, re-
defining a non-straight shear line between the spectively, in all other
respects. For convenience,    housing (10) and the plug. similar reference
numbers to the numbers used in Figs. 3A-3C have been used in Figs. 5A - 5C
to indi-  20 cate corresponding elements.
PatentansprOche 1. Zylinderschloll mit: Claims
einem GehAuse (10); einem Zylinderkern (12), 25      der in dem GehAuse
(10) angeordnet und relativ 1. A cylinder lock comprising:
zu diesem drehbar ist; einer ersten Anzahl von a housing (10); a plug (12)
disposed in the   Kammern (14), die in dem Gehiuse (10) gebildet housing
(10) and arranged for rotation relative     sind; und einer zweiten Anzahl
von Kammern thereto; a first plurality of chambers (14) formed  (16), .die
in dem Zylinderkern (12) gebildet und so in the housing (10); and a second
plurality of  30  angeordnet sind, dag eine Kammer, der ersten chambers
(16) formed in the plug (12) and ar-       Anzahl von Kammern (44) sich
koaxial zu einer ranged such that one of the first plurality of cham-
entsprechenden Kammerder zweiten Anzahl von bers (14) extends coaxially
with a corresponding    Kammern (16) erstreckt, wenn der Zylinderkern one
of the second plurality of chambers (16),       (12) in einer ersten
Drehorientierung relativ zu when the plug (12) is in a first rotational
orienta-  35  dem Gehause (10) ist; wobei das Zylinderschloll tion relative
to the housing (10); the cylinder lock  gekennzeichnet ist durch:
characterised by:                                   eine erste
Multielementstiftbaugruppe (40), die a first multi-element pin assembly
(40) dis-  in jeder Kammer des GehAuse (10) angeordnet posed in each
chamber of the housing (10) and       ist, und eine zweite
Multielementstiftbaugruppe a second multi-element pin assembly (30) dis-
40   (30), die in jeder Kammer des Zylinderkerns (12) posed in each chamber
of the plug (12), each        angeordnet ist, wobei jede
Multielementstiftbau- multi-element pin assembly comprising an outer
gruppe ein au13eres Stiftelement (44, 34) und ein pin element (44, 34) and
a corresponding inner      entsprechendes inneres Stiftelement (42, 32),
pin element (42, 32) disposed for selectable axial  das zur wihibaren
axialen Orientierung relativ zu orientation relative to the corresponding
outer pin  45  dem entsprechenden Auleren Stiftelement (44, element
(44,34); and means (48,49) for retaining    34) angeordnet ist, aufweist;
und eine Halteein- the inner pin element (42) of the first multi-ele-
richtung (48. 49) zum Hindern des inneren Stift- ment pin assembly against
disengagement from        elements (42) der ersten Multielementstiftbau-
and undesired alignment with respect to the cor-    gruppe am Trennen von
dem entsprechenden responding outer pin element (44), the means   so
dufteren Stiftelement (44) und an einer uner- (48,49) forretaining being
operative to permit the  wunschten Ausrichtung in bezug auf das auBere end
of the inner pin element (42) facing the plug   Stiftelement, wobei die
Halteeinrichtung (48,49) (12) to be disposed eithersubstantially outwardly
bewirkt, daM das Ende des inneren Stiftelements or substantially inwardly
of the end of the outer  (42), das dem Zylinderkern (12) zugeordnet ist,
pin element (44) facing the plug (12).     ss       entweder im
wesentlichen auBerhalb oder im we- sentlichen innerhalb des Endes des
Auferen 2. A cylinder lock according to claim 1, character-
Stiftelements (44), das dem Zylinderkern (12) zu- ised in thatthe inner pin
element(42) and the out-  geordnet ist. angeordnet sein kann. er pin
element (44) of the first multi'element pin 4    C       L       M    S
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nach Anspruch 1, dadurch ge-         dispos6 soit essentiellement A
l'ext6rieur, soit es- 



kennzeichnet, daB das innere Stiftelement (42)     sentiellement a
l'interieur de l'extremit6 de l'6l1- und das Au Bere Stiftelement (44) der
ersten Mul-  ment A broche exterieur (44) tourne vers le tam-
tielementstiftbaugruppe (40) in bezug aufeinan-   5  pon (12). der
federbelastet (50) sind. 2. Serrure a barillet selon la revendication 1,
carac- 3. Zylinderschila nach Anspruch 1 oder Anspruch        terise en ce
quo l'el6ment A broche interieur (42) 2, dadurch gokennzeichnet, daB die
Halteeinrich-   et l'l6ment A broche ext6rieur(44) du premieras- tung fur
das innere Stiftelement (42) der orsten   10  semblage de broche A el6ments
multiples (40) Multiolementstiftbaugruppe (40) einen axialen      sont
pousses par ressort (50) I'un vers l'autre. Fortsatz (48) des inneren
Stiftelements aufweist, der sich verschiebbar durch das hintere Ende    3.
Serrure A barillet selon la revendication I ou la re- (46) des auoeren
Stiftelements erstreckt und so    vendication 2, caract6risee en ce quo le
moyen ausgebildet ist, dal er von demselben normaler-  15  pour retenir
l'el6ment A broche interieur (42) du weise nicht trennbar ist.
premier assemblage de broche A elements multi- pies (40) comprend un
prolongement axial (48) 4. ZylinderschloB& nach einem der Anspruche 1 bis
de l'element A broche interieur qui coulisse dans 3, dadurch
gekennzeichnet, daft der Zylinder-      I'extr6mit6 arriere (46) de
l'el6ment A broche ex- kern (12) mit einer Vielzahl von Umfangsnuten   20
terieur et est configure de fagon A ne pas etre se- (24) versehen ist,
wodurch eine ungerade Tren-     parable de celui-ci dans les conditions
normales. nungslinie zwischen dem Gehiuse (10) und dem. Zylinderkern
gebildet ist.                      4. Serrure A barillet selon l'une
quelconque des re- vendications 1 A 3; caracterisee en ce quo le tam- 25
pon (12) comporto plusieurs rainures peripheri- Revendications
ques (24) qui definissent une ligne de separation non rectiligne entre le
boltier (10) et le tampon. 1. Serrure A barillet comprenant: un bottier
(10), un tampon (12) dispose -. dans le boTtier (10) et conqu pour tourner
par rap-  30 port a celui-ci; un premier ensemble de chambres (14) r6alis6
dans le boltier (10) et un deuxieme ensemble de chambres (16) r6alis6 dans
le tam- pon (12) at dispose de fagon quo chacune des chambres du
premierensemble (14) soit dispose   3s coaxialement par rapport A une
chambre du deuxieme ensemble de chambres (16) quand le tampon (12) se
trouve dans une premiere position de rotation par rapport au bottier (10),
la serrure A barillet etant caract6ris6e par          40 un premier
assemblage de broche A 616- ments multiples (40) dispose dans chaque cham-
bre du boltier (10) et un deuxieme ensemble de broche A el6ments multiples
(30) dispose dans chaque chambre du tampon (12), cheque assem-   45 j
blage de broche A elements multiples compre- nant un element A broche
exterieur (44, 34) et un element A broche intereur correspondant (42, 32)
dispose pour permettre une orientation axiale selectionnable par rapport
a.l'el6ment A broche   5 . exterieur correspondant (44, 34) et des moyens
(48, 49) pour retenir l'6l6ment A broche interieur (42) du premier
assemblage de broche A ele- ments multiples contra son degagement de l'ele-
ment A broche exterieur correspondant (44) et  55 son alignement indesire
par rapport A celui-ci, les moyens (48, 49) de retient pouvant fonctionner
pour permettre quo l'extremie de l'element A bro- che interieur (42) tourn6
vers le tampon (12) solt 5    


