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-. . .  (54)  A LOCK FOR OPERATION BY A PROPERLY BrITED KEY. (71)    We,-
EMHART.INDUSTRIES  to a lock of known pin tumbler type, which INC.,
(formerly Emhait5 Corporation), a  utilizes only one form of locking
element. corporation organigzed ;an4 exisig under    Accordingly, it is the
general aim of the the lawvs of the S.t~a~t~eQf.Ro~necticut, United
present invention to provide improved pin 5  States of Americga, ,,.  4A26,
Colt Highway, tumbler locks having locking members con- .50 Farmington,
Con~nectipc., t 0.6032, United. sisting solely of pin tumbler assemblies,
States of America,,. do he.reby, declare the  difficult if not-impossible
to pick, and which invention, for which. we pray that' a patent provide a
significantly greater number of may be granted tOnus, .an4,the method. by
key change, possibilities than pin tumbler 10  which it is,.to be
.erforue6d to be particu-. locks heretofore available. A further aim of  55
larly described in: and ,y~ the following  the invention is to provide
improved pin statement:-  ,      .  .                  tumbler locks which
may be readily adapted' This invention relates in genera3 to locks  for use
in master keyed systems, for operation by a propeprly bitted key and
According to the invention there is pro- 15  deals more parjqularlyIw-ith
improvements  vided a lock for operation by a properly bit-  60 in locks of
a .type. .wherein pin tumblers  ted key comprising a shell, a plug
supported reciprocally positiloed- .by1-lits cut on one  for rotation in
said shell between locked and edge of a key release:,a plug'ffor rotation
relaW  unlocked positions, said plug and said shell tive to a
supporting.-cylinder shell,     having a shear line there between and holes
20    Heretofore, locksi have. been provided  therein coaxially aligned in
said locked posi-  65 wherein pin, tumblerscariied by a key plug  tion to
define a bore, means defining a key- are. positioned by, a, prperjy,.
bitted  . key  way in said lock in communication with said reciprocally to
clear.a: s earline between the  bore, an axially elongate pin tumbler
assem- key plug and. its sup ortig shell and also  bly coaxially supported
in said bore for axial 5posi-tioned rotationailFyT;to,.release another
translation and axial rotation therein, said  70 locking  membe~r so. that.
it-also clears the.. tumbler assembly including a plurality of pin shear
line. Typicalt .lock .cy.indersofthe  tumbler elements and means releasably
;afore: described generaliype;are illustrated  coupling said elements, said
coupling means and described in USPatent~s .,499,302 and  defining at least
one split line along which, 30  3,722,240 to Spaini. et    .3; 3a;.,449,303
to  one of said elements may separate from  75 Spain; and 3,837,197,to
Lopez. Each of the  another of said.elements when said one dc- key operated
lock cylinddeirs wiclosed in the  ment is in: a predetermined axial and
angular aforesaid, prior art., refein~ces includes pin releasing position
relative to said plug and tumblers reciprocally pos~i~tined to clear. a
said shell wherein said split line 'is aligned 35  shear line . and
rota&066a1i1 -or angularly  with said shear: line, means biasing  pin  80
positioned t clear asbear l.in. e and rotation-  tumbler assembly to a
blocking position ally or angularly:. positiedp.to release  relative to
said plug and said shell wherein another locking member m wli~coipprises.
a. said split line is out of alignment with said side bar or fence. White
such locks.provide a  shear line to prevent rotation of said plug 40  high
degree of security. aildacitita,.a large  from its locked position, bit
engaging means 85 number of possible kety.         lihges ztiizatio.n on
said one element for moving said pin of multiple locking element     both
pin  tumbler assembly from said blocking posi- tumblers and a sidebai
or,4ence, ^ubstan-  tion to said, releasing position against the 4  tially
increase the jnum,,blte~r.  sp,4.op~er.  action of said biasing means, in
response to 4          ons required to make5  f a, k1 asqnpared  insertion
of a proper key into said keyway to go ma: X '<-.3 ,i-xi-A. : : W i i- j l
. 1iniit rotation of said plug from its Iock 9d 1provided Wih annular
flange at its outer  2   _ position to an unlocked positidn and' a  end and
externally threaided for connection groove i& said  lug receiving an
associated  to a suitable supporting' structure in .which 



portion              g means when said  'the lock cybifider.is to be used.!
A plurality of Is plug is rotated from its locked position to an
cylindrical drv'er holes 14, 14 fcrmed in 41 unl: o~cked p~osition.
'   upper portion of the shell 12 commiunica&>4C 'In the dra ings:
with a bore 16 which extends longitudinalry ' '-Figur~e:1 is a side
elevational view of a  through the lower portion of.the shell 12. lack
cylinder-'and key embodying the inven-    A generally cylindrical key plug
.18 is sup- 10  don, portions of the cylinder shell and plug  .pQrted for
rotation in the bore 16 along a  75 shown broken away and in longitudinal
sec- shear line 20 between locked and unlocked tion,
positions, as hereinafter further discussed. Figure. 2 is a sectional view
taken along  The keyplug 18 has a keyway orkey slot 22 the line 2-2 of
Figure 1.               formed i its lower portion which extends 15
Figure' 3 is similar to Figure 2, ,but shows glongitudinally  therethrough
and  opens  80 the key plug rotated to an unlocked -pbsi-  through' its
'lower peripheral surface, as tion                                    shown
in Figures 1and 2. A plurality of F' ure 4 is similar to Figure.1, but
shows  cylindrical tumibler iholes 24, 24 equal in the lock cylinder with
the key removed  number to .the driver holes: 14, 14 and .20  therefrom;
firmed in the; upper portion of the key plug  85 Figure 5 is. a somewhat
enlarged fragmen-  18 opeb in to-the key jslot 22. When the key tary
sectional view taken along the line 5-5  plug 18 is in its locked position,
as it appears of Figure'3;                            in Figures 1 and 2,
eacn-pin tumbler hole 24 Figure 6 is a fragmentary sectional view  is
coaxially aligned with an associated driver' .25  taken along the, line. 66
of Figure 5;   -  hole 14 and cooerates therewith to define a  90 Figure
7bis similar-toFigure 6blbut shows  generally ver-tically disposed bowe' 26
for the position. of the key #lug.;and. key relative  receiving an
associated -pin tmibler assem- to. a driver after 'rotation 180 degrees
from   bly. The illustrated lkck 10 has-six pin tur- the locked position
of' Figut& 2;,;.:    bier bores 26;, 2 five of which are shown in 30
lFigure 8 is uasomewhatenilar ed exploded  Figure 1,band-m dy be set up
with as many as 95 perspective view of a portion of akey and an  six pin
tudlet- assemblies An axially associated pin. tumbler assembly and also
spaced series of annular grooves 2,8, 28 open shows a master pin -which
may.eomppse -a  radially -outwkrdly hhrough the peripheral part of the
rtumbler assembly.-         surfac of-the k.ey plng.-:Preferably and'as 35
Figure.9 is a somewhat enlarged fragmen-  shown, each -groove:. 28 has a
generally  100 tary ongitudinal sectional view! :of the lock  rectangular
cross section. In the illustrated cylinder of Figure 1.    '
lock Ocylinde 10 each pin tumbler hole 24 Figure 10 is a fragmentary
sectional view   opens into an asisdated gtoove 28 and it- taken along the
line -10-10 of Pigtures:9, a  sAould be noted that the width of) each 40
portion of the key plug-shownbro kenawa   groove 28 is slubstantially less
than the: 105 to reveal the key therei;:-              diameter of thI
associated pin tumbler hole Figure 11 is a diagrammatic view of- the  24
'which initersects it. At its inner end theD p in tunblers and-key of: the
lock cylinder of  key plug' -18 carries a known cam 30 for F jute -1;    .
. .-  . -' - .    '  -operating an- associated lock mechanism 45    Figure
12 is a fragmentary side ..eleva-  (not shown) for example, the bolt
mechan- 110 tional view of another pin-tublerassembly;  ism of an
associated door lfork. 'In accor- Figure- 13 is similar to Figure :12, but-
dance with the present invention, a lock shows a further pintumbler
assembly;     cylinder has at leastuone axially elongate Figure 14 is also
similar toFi-gure 12, but  tumbler assembly which comprises a plural- 50
shows still another pin tumbler pusembly;   ity of elements and means for
coupling the  115 Figure 15 is a fragmentary lbngitudinal  elements for
rotation in unison within an sectional view of the lock cylinder of Figure
associated bore defined-by the shell and the I modified for master key
operation;     key plug in:its locked position. The coupling: Figute 16 is
a sectional: view taken along - means at least partially defines a split
line 55 the line '16-6 of pigure 15. :           alog which the elements
may separate when  120 Figure 17 is similar to Figure -15, but  the tumbler
assembly is moved axially and shows the key plug with a master key  rotated
about its axis with the shear line therein; -. bet*en the plug and shell to
release the Figure 18 is 'a ftagmentary sectional view   plug for rotation
relative to the shell and to 60 taken along the-line 18-1I of Figire 17.
an unlocked position. A lock cylinder in  125 Turning now to the drawings
and refer-  accordance with the invention mayalsohave    :    - rinl first.
particularly to, Figsmes 1-4; a lock  one or More'split ti bler aiseiblies
which  v cylinder embodying the present invention  include known pin
tumblers and drivers and indicated generally   the reference  separable
alongisplit lines, but not coupled 65 numeral 10O comprises a cylifuical
shell i2  for rotation in the manner afore described. 130  
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However, the illustrated lock cylinder" 10 discussed.   - .-. .         has
six pin tumbler assemblies of coupled   The driver 38e comprises a
generally type, five of which are shown in Figure 1, cylindrical
spool-shaped member and has a and respectively generally indicated at
coupling projection 46e on its lower end .ka-32e. Each pin tumbler assembly
is which has a generally T-shaped cross-  70 Nw...Wceived in an associated
bore 26 and biased section. The width of the projection 46e is i-i the
direction of the key plug 18 by an substantially equal to the width of the
annu- associated driver spring 34. A  slide 35 lar groove 28 with which it
is associated. The received in a dove-tailed slot in the 'shell 12
projection is adapted to be received in and 10  retains the various tumbler
assemblies generally complement the T-slot'42e and  75 32a-32e and springs
34, 34 within respec- cooperates with the slot to couple the driver tive
bores 26, 26 as best shown in Figures 1 38e to the tumbler 36e for axial
rotation -3.                                    therewith. The projection
and the slot also The pin tumbler assemblies will now be cooperate to
prevent the driver and the 15  described in further detail with particular
tumbler from separating in generally axially  80 reference to a typical pin
tumbler assembly  opposite directions. The projection 46e and 32e, best
shown in Figures 8-10. The tum- its associated slot 42e define a generally
bier assembly 32e includes a pin tumbler 36e T-shaped split line 20'
(Figure 9) normal to carried by the key plug 18 and a driver 38e the
longitudinal axis of the slot and along 20  disposed within the shell 12
and releasably which the. pin tumbler 36e and driver 38e  85 coupled to the
pin tumbler. The pin tumbler may separate, when the pin tumbler is 36e
comprises an axially elongate cylindrical moved relative to the driver and
in a trans- pin which has a key engaging lower end por- verse direction
relative to its axis such as will tion shaped to cause axial translation
and  occur upon rotation of the key plug 18 rela- 25  axial rotation of the
tumbler assembly to  tive to the shell 12. However, before such  90
predetermined axial and angular positions separation can occur the split
line 20' must relative to the key plug 18 and the shell 12  be aligned with
the shear line 20, as will be c          in response to engagement with an
associ- hereinafter further discussed. ated bit on a proper" bitted key.
More   The key for operating the- lock cylinder 30  specifically, the pin
tumbler 36e has a gener- 10, hereinbefore described, is indicated  95 ally
V-shaped chisel tip at its lower end  generally at 48 and includes an-
elongate defined by two planes which intersect gener- blade 50 which has a
plurality of generally ally at an apex 40e. The line of intersection
V-shaped bits 52a-52f cut to various depths formed by the planes and which
defines the  along its upper edge in accordance with a 35  apex 40e
intersects and is generally normal selected code which matches the code of
the  100 to the axis of the pin tumbler 36e. Preferably  tumblers which it
is to operate. The bits and as shown the chisel tip is slightly  52a-52f
are cut across the longitudinal axis rounded at its apex 40e -to smoothly
engage of the key blade 50, each bit being generally key bits. At its upper
end the pin tumbler defined by two planes which form  an 40  36e has an
axially transverse T-slot 42e  included angle of 900 and intersect along a
105 which preferably extends diametrically there  line of intersection of
the various bits being across and which is or may be angularly off-
indicated at 54a-54f. Preferably, at least set relative to the chisel tip
'of the pin tum- one of the bits is cut skew across the lon- bler. In
accordance with the presently pre- gitudinal axis of the key blade 50, but,
if 45  ferred lock cylinder construction pin tumb- desired, all of the bits
may be skew cut.    110 lers of three general types are employed
Referring now to Figure 11, a proper key which provide three 'basic T-slot
arrange- 48 for unlocking the lock cylinder 10 is diag- ments. One type,
referred to as a neutral rammatically illustrated with reference to
tumbler; has its'T-slot in parallel alignment the pin tumblers 36a-36f
which it operates. 50  with the apex of its chisel tip. A pin tumbler The
tumbler 36d comprises a neutral tum-  115 may also be provided which has
the" lon- bIer, the axis of its slot 42d being parallel to gitudinal axis
of its slot angularly offset 20  the apex' of its chisel tip. Accordinglyi
the degrees in either direction about its axis and corresponding key bit
52d which operates relative to its chisel tip. The length of the pin the
tumbler 36d, comprises a neutral bit cut 55  tumblers vary in accordance
with a selected  perpendicular to the longitudinal axis of the  120 code,
as well known to those skilled in the  blade 50. The pin tumblers 36a and
36f each art. The illustrated pin tumbler 36e has a 20  have 'a 20 degree
positive angular offset, degree negative, offset, that is the longitudi-
therefore, the corresponding bits 52a and nal axis of its slot 42e, as
viewed from above  52f which operate the latter pin tumblers are 



60  and as shown in Figure 10, the offset angle  cut with a 20 degree
negative offset. Thus, 125 being indicated by the numeral 44. How- for
example, the line of intersection 54a of ever, other pin tumblers'which
comprise the  the V-shaped bit 52a, is angularly offset 20 lock 10 have
positive angular offsets, the  degrees in  a counterclockwise direction
slots thereof being angularly offset in a from a neutral axis normal to the
longitudi- 65  clockwise direction, as -will be hereinafter nal axis of the
blade 50, as viewed from  130    1,530,915 above in Figure 11. The
remaining pin  revolution from its locked position relative tumblers 36b,
36c, and 36e each have a 20  to the shell 12. The pin tumblers 36a-36f
degree negative offset, hence the corre- are restrained against rotation
witlhin the sponding key bits 52b, 52c, and 56e which  tumbler holes 24, 24
by the cooperation of 5  operate these pin tumblers have 20 degree  the
key'48 and the bore 16 while the ke   'O positive offsets. The key 48 also
has a plural- plug 18 is in an unlocked position lThus, tlL ity of notches
58, 58 formed in its lower coupling projections on the  s and the edge and
cut generally perpendicular to the  coupling slots in the pin tumblers
cannot axis of the blade 50.. Preferably, and as become misaligned when
the.lock cylinder 10  shown, each notch 58 has. a generally  10 is in an
unlocked condition.         75 rectangular cross section and is ada pted to
Rotation of the key and key plug from an complement and at least partially
define a  unlocked position to the. locked, position portion of an
associated one of the grooves  (figure 2) moves the pin tumblers into cou-
28, 28 when the key 48 is fully inserted into  pled engagement. with the
drivers. The key 15  the key slot 22, as best shown in Figure 1.  may be
withdrawn from the lock cylinder 10  80 Considering now the operation of
the lock  when the key plug is in its locked position. cylinder 10, when
the lock cylinder in.its  Withdrawal of the. key tends to. cause ran-
locked condition with the key removed  dom rotation of the various tumbler
assemb- therefrom, as it appears in Figure 4, the key  lies which scrambles
the tumbler assemblies 20  plug 18 is inits locked position and the turn-
leaving them in random angular positions 85 bIer assemblies 32a-32f extend
across the  relative to the key plug and shell. Sufficient shear line 20 to
prevent rotation of the key  clearance must be provided between thb plug 18
relative to the shell 12. The tumbler coupling projection .on each driver
and its assemblies are or may be disposed in ran-  associated tumbler slot
to assure smooth *25  dom angular positions within the bores 26, coupling
engagement'and disengagement of 90 26. When the proper key 48 is fully
inserted  the pin tumblers and drivers when the key into the key slot 22
the various tumbler  plug is rotated between locked and unlocked assemblies
are raised and lowered or axially  positions. Clearance or . tolerance
require- translated and rotated to predetermined  merits will, of course,
be determined at least 30  release. positions wherein the split lines 20'
to some degree by the shape of the coupling  95 20' (see Figure 9) between
the pin tumblers  employed. However, it is essential that each and drivers
are generally aligned wth the  pin tumbler be connected with its associated
shear line 20 and the longitudinal axes of the  driver in coupled condition
so that the pin slots. 42a-42f are generally -disposed in  tumbler will
'accurateiy'rotate the driver to 35  radial planes relative to the plug
18.' The  its release position when a proper key, is .100 lock cylinder 10
is then in an unlocked con-  inserted in the lock cylinder. Referring now
dition, as it appears in Figures 1 and 2, from  particularly to Figure 12
another embodi- which position the key 48 may be rotated in  ment of' the
invention is illustrated with either direction to rotate the key plug 18
reference to a tumbler assembly indicated 40  and thereby separate each of
the pin tumb-  generally at 32k which includes a tumbler 105 lers from its
respective driver. As. the key  36b and a driver '38k constructed and plug
18 is rotated to an unlocked position,  arranged. to assure substantially'.
play-free such as its position of Pigure 3 each of .the  angular drive
connection therebetween. The T-shaped coupling-projections (such as 46a)
pin tumbler, 36h has a T-shaped slot in its 45  on the drivers (such as
38a) enters its associ-  upper end for receiving a T-shaped coupling  110
ated annular groove 28. The. side walls of  projection 46k which depends
:from  the each groove cooperate. with an associated  driver 38k., The
coupling projection 46h is coupling projection to prevent the driver
loosely received in- the slot,sufficient clear- associated hherewith from
rotating about its  ance being provided to assure smooth coupl- 50  axis
within its driver hole 14 while the key  ing engagement and disengagement.
How- 115 'plug 18 is in an unlocked position, .as illus-  ever, the
projection 46h is provided with a trated in Figures 5-7, where a. typical
driver  protrusion 60 which has a V-shaped cross 38b is shown. When the key
'48 is fully  section and which is received in and closely 



inserted into the key plug 18. the notches 58,1 complements'  an   upwardly
opening '55  58 substantially complement 'and at least  V-shaped recess or
groove 62 in the upper 120 partially define the grooves 28 28. More  end of
the tumbler 36k. The protrustion..60, specifically, they define the side
walls of an  urged into the complementary groove 62 by associated groove,
as shown in Figure' 7  an associated driver. spring, provides posi- wherein
the position of a typical coupling  tive drive connection between the
tumbler 60  projection 46b is shown relative to the key  36k and its
associated driver 38h. is,.accu- 125 plug 18 and k' 48, which have been
rotated: rately rotated Wtoits releasing position by the 180 degrees fom
the locked position of: tumbler .36h in response, to the action. of a
Figure 2. Thus the. key '48 may. travel; proper key.      . smoothly past
the projections 46a-46e when    Various other coupling arrangements may 65
the plug 18 is rotated more than one half  be provided for: releasably
securing each Do    5                                     1,530,915
5 tumbler in coupled relation with an associ- system, three generaltypes of
maste pins are ated driver. In Figure 13 a further embodi-  provided. The
illustrated master pin 64 is of ment of the, invention is. illustrated with
:?a type which has a 40 degree positive angu- reference to  a tumbler
assembly  32g  lar offset, the longitudinal axis of its slot 68 !   therein
a driver 38g is provided with a  being offset 40 degrees in a'clockwise
direc-  70 SWrusfbve-tailed coupling projection 46g which  tion relative to
the axis of its coupling pro- cooperates with an:. associated dove-tailed
jection 66, as best shown in Figure 16. In slot formed in a tumbler
36g.'Known tech-  accordance with the presently preferred niques for
picking pin tumbler lock cylinders  master keyed system, other master pins
may 10  rely upon separation occurring between  be provided which have 40
degree negative  75 drivers and tumblers' Since the coupled  offsets and
still other master pins may be tumbler assemblies of -the aforedescribed
utilized which are of a neutral type. In Fig- embodiments are positively
mechanically  ure 8 a typical neutral master pin is illus- coupled to
resist separation in axially oppo-  trated and-indicated at 64', and it
will be 15' site directions it will be apparent that the  noted that the
longitudinal axis of the slot 80 aforedescribed lock .cylinders cannot be
68' is'substantially'parallel to the longitudi- piclced by such known
methods. '        nal axis of the coupling projection 66'. Referring now to
Figure 14, a still further    Considerng 'now the operation of the
embodiment of the invention is illustrated  master-keyed lock cylinder 10a,
and further 20  with reference to a tumbler assembly 32k  referring to
Figures 15-18, in Figure 15 the  85 which includes a pin tumbler 36k and a
pin tumbler 36e is shown in its releasing pos- driver 38k. The driver has a
coupling projec-  ition in engagement with the bit 52e of the tion 46k
which has a rectangular cross sec-  key'48,. which may comprise'a change
key in tion and is received in an associated gener-  the aforesaid master
keying system. The pin 25  ally complementary upwardly opening slot
tumbler 36e has been rotated by the bit 52e  90 in the upper end of the
tumbler 36k. The  to the position shown in Figure 10, previ- projection'46k
and'its associated: slot pro- busly described. The . latter bit has a 20
vide a positive drive connection to assure  degree positive offset angle
44, as shown in * rotation of the driver 38k. An associated  Figure 10.
When the tumbler 32e is in its 30  driver spring (not shown) continually
urges  releasing position (Figure 15)i it is free to  95 the driver 38k
toward coupled relation with  separate from the master pin 64 and the the
tumbler 36k. However, if 'desired, addi-  driver 3& which remain within the
cylinder tional means may be provided for coupling  shell 1-2 when the plug
18 is rotated to an the driver and tumbler to resist separation in
unlocked position. A master key for operat- 35  axially opposite
directions. The illustrated  ing the lock cylinder 10a is shown in Figure
100 '  tumbler assembly 32k has magnetic means  17 and'indicated generally
at 48'. The mas- for coupling the driver38k and the pin tum-  ter key 48'
has a bit 52e' which is cut to a bler 36k. The tumbler and driver may coin
depth greater than the depth of the bit 52e prise *magnets arranged with
opposite poles  by an amount equal to t e effective axial 40  in 'coupled
engagement, substantially as  length of the master pin 64. The angle ofthe
105 shown, or alternatively one of the elements  bit 52e' is determined by
the relative angu- may comprise a magnet and the other be  har relationship
between the chisel tip apex made from a magnetic material.          40e and
the slot 68 when the master pin 64 A lock cylinder in ayoordance for use in
a  is coupled to the pin tumbler 36e. In the 45  master keyed locking
-system. A modified  illustrated case, Figures 17 and 18, the slot 110 form
of the lock cylinder 10 'adapted for  68; has a 20 degree positive offset
relative to master key operation is illustrated in Figures  the apex 40e.
Accordingly, the-master key 



15-18 and indicated:at 4Oa. The lock cylin-  48' for operating this coupled
pin tumbler der 10a includes .-a pin tumbler 36e and a  master pin must
have a 20 degree negative 50  driver 38e substantially identical to the
cor-  offset. Thus, when the key 48' is inserted  115 respondingly'
numbered parts previously  intolthe lock cylinder 10a the bit 52e' causes
described, however, it will be noted that a  axial translation and rotation
of the master master pin 64 interposed between the pin  pin to its
releasing position as shown in Fig- tumbler and driver provides the
coupling 'ures 17 and 18. In the latter position the 55  therebetween. The
master pin 64 comprises  split line 20" defined by the coupling be- 120 a
generally cylindricali- pin which has a  tweeni the master pin 64 and the
driver 38e T-shaped coupling e projection 66 on its  is aligned with the
shear line 20. The master ' lower end received ' 'in a; complementary  pin
64 which is disposed within.the key Plug coupling, slot inthe pin tumbler
36e. AT its  18 and coupled to the pin tumbler 3 e is .60  upper end the
master .pin has a'T-shaped  then free to separate from the driver 3&   125
coupling slot 68 which receives the coupling  along the split line 20' in
response to rota- -  projection on the driver 3&. The' coupling  tion of
the plug to an unlocked position, slot 68 is or may be angularly offsetfrom
the    Since various master pins may be coupled coupling projection 66. In
accordance with  to various pin tumblers, it will now 'be 65  the presently
preferred master key coding  apparent that the angular bitting selected for
130 .6                    V.    .1,530,915                         '6 use
on a master key is independent of the  thereof and said projection
generally corm- angular bitting on the change key. Thus,-,the  plements
an-associated portion of'said slot. angular bitting required to make a
master  -5.. A lock according .to claim 3 or claim key for opening a series
of locks'embbodying  4, wherein  said -projection  is loosely 5  the
invention cannot be predicted by exami-  received in said slot and said
coupling mea    tO nation of a proper change key which opens  includes
means releasaby coniectings4< one or more locks in the series.   -     one
element and said other element for su't'- The invention has. been
illustrated and  stantially- playfree angular drive connection described
with -reference to lock cylinders  therebetween.. 10  however, 'it shouldbe
understood-'that the    6. A lock according to any of claims 3 to  75 >
present invention may be embodied in locks  5;.wherein.said. slot and said
projection are of other types, for example, padlocks, and  shaped for
interlocking engagement. such embodiments are contemplated within    7. A
lock according to claim 6, wherein the scope of the. claims appended
hereto.   'said slot ,comprises ,a T-slot.: 15    WHAT WE CLAIM IS:-
8. A lock according to.claim 6; wherein  80 1. A lock for operation by a r
Ioperly  said slot comprises a dove-tailed slot.. bitted key.. comprising a
shell,. a plug sup--   9. A lock. according ,to. claim 6, wherein ported'
for rotation in said -.shell between  said coupling means comprises
magnetic locked and unlocked positions, said plug and  means. 20  said
shell having a shear.line 'thereI.etween     10. A lock according to claim
1 or claim  .85 and holes therein coaxially aligned in said  2, wherein
said coupling.means comprises a locked position: to define, a  ore, means
protrusion on one of said, elements received defining a keyway in.said lock
in communi-  in and generally coipplementing a recess in cation with said
bore, an axially elongate pin  the other of said elements. 25  tumbler
assembly coaxially supported in    11. A lock accordingto any of claims.1
90 *said bore for axial translationiani axial rota-  to 10, wherein said
coupling means com- tion therein, said tumbler assembly includ-  prises
part of said pintumbler assembly and ing a pluragkty of pin tumbler
elements and  includes means for releasably coopling. said means releasably
coupling said elements  one element to t-said other element to resist 30
said coupling means defining at least one  separation therebetween in
axially opposite 95 split line along which one of said elements
directions. may separate from another of said elements    12. . A lock
according to.any of -claims 1 wherrsaid one element is-in a predetermined
to 11, wherein said. coupling means tom- axial and angular releasing
posi'tive relative  prises a master pin. 35  to said plug and said shell
wherein said split   13. A  lock -according to: claim  12, .100 line is
aligned.with. said shear line, means  Wherein said. master pin is
releasably cou- biasing said pin tumbler assembly to a block-  pled to said
one element to sepfaate there- ing position relative to said plug and said
from alon one associated split line. in one shell wherein said split line
is out of align-  predetermined  releasing  position  and 40  ment with
said shear line to prevent rotation  releasably coupled to said other
element to  105 



of said plug from its locked, position, bit  separatetherefromalong another
associated engaging means on said one. element for  split lineinanother
predetermined releasing moving said pin tumbler assembly from said
position. blocking position to said releasing position,    14. A  lock,
according to claim  13, 45  against the action of said biasing means,in
wherein said one associated split line is :110 response to insertion of a
proper key into  angularly offset from said other associated said keyway to
permit rotationo'f said plug  split line.. from itslocked position to an
unlocked posi-   15.. A  lock according .to any one of . tion, and a groove
in said Plug receiving an  claims 1 to 14, wherein said coupling means 50
associated portion of said coupling means  is further characterised as.
means for coup)-  115 when said plug is rotated from its locked  ing said
-elements for rotation in unison position to an unlocked position.
within said bore and said groove receives an 2. A lock according to claim
1, wherein  associated portion of said coupling means said one element
comprises a.pin tumbler  therein.-to prevent angular movement of said 55
and said, other element comprises a driver.  other-element about its axis
when said one  120 3. -A lock according to claim 1 or claim  element* is.
separated -from- said other ele- 2, wherein said coupling means comprises a
ment by.rotation of said plug from. its locked slot in said one element and
a projection on  to an unlocked position. said other. element, -said
projection- being    16. .Alockaccording to any:of claims 1 60  received
within said slot when said.elements  to 15j wherein said groove comprises
an  125 are coupled, said slot being aligned with.said  annular groove;
groove in said -releasing position. -      .   The.combination with a lock
accord- 4. .A lock according to. laim .3,.wherein  ing to claim 1 of a key
comprising-an elon- said slot is formed ih. an end of said one  gate blade
having a bit thereon engageable 65  element and extends transversely of
the' axis  with said bit engaging means for axially and  130    111111111
huN   iil 1,530,915          ..6 use on a master key is independent of the
thereof and 0.4id projection generally corn- angular bitting on the change
key. Thus, the  plements an associated portion of said slot. angular
bitting required to make a master    5. A lock according to claim 3 or
claim key for opening a series of locks embodying  4, wherein  said
projection  is loos ely, 5  the invention cannot be-Preicte  yeami-
received in said slot and said coupling me    '0 nation of a proper change
key whc   pns  includes means releasably connectings one or more locks in
the series,           one element and said other element forsub The
invention has been illustrated and  stantially playfree angular drive
connection described with reference to lock cylinders.  therebetween. 10
however, it shouldbe understood that the    6. A lock according to any of
claims 3 to  15 *present invention may be embodied in locks  5,, wherein
said slot and said projection are of other types, for example, padlocks,
and  shaped for interlocking engagement. such embodiments are contemplated
within    7.  A lock according to claim 6, wherein the scope of the claims
appended hereto.    said slot comprises a T-slot. 15    WHAT WE CLAIM IS:-
8. A lock according to claim 6, wherein  80 1. A lock for operation by a
properly  said slot comprises a dove-tailed slot. bitted key comprising a
shell, a plug sup-    9. A lock according to claim 6, wherein ported for
rotation in said shell between  said coupling means comprises magnetic
locked and unlocked positions, said plug and  means. 20  said shell having
a shear line therebetween.   10. A lock according to claim 1 or claim  185
and holes therein coaxially aligned in said  2, wherein said coupling means
comprises a locked position to define a bore, means  protrusion on one of
said elements received defining a keyway in said lock in communi-  in and
generally. complementing a recess in cation with said bore, an axially
elongate pin  the other of said elements. 25  tumbler assembly coaxially
supported in    11. A lock according to any of claims 1  90 said bore for
axial translation and axial rota- to 10, wherein said coupling means corn-
tion therein, said tumbler assembly includ-  prises part. of said pin
tumbler assembly and ing a pluragkty of pin tumbler elements and  includes
means for releasably coupling said4 means releasably coupling said
elements,  one element to said other element to resist 30  said coupling
means defining at least one  separation therebetween in axially opposite
split line along which one of said elements  directions. may separate from
another of said elements    12. . A lock according to any of claims 1
when-said one element'is in a predetermined  to.11, wherein said coupling
means torn- 



axial and angular releasing positive relative  prises a master pin. 35  to
said plug and said shell wherein said split    13. A  lock  according to
claim  12~,  100 line is aligned with said shear line, means  wherein said
master pin is releasably cou- biasing said pin tumbler assembly to a block-
p ld to said one element to separate there- igposition relative to said
plug and said  from along one associated split line in one shell wherein
said split line is out of align-  predetermined- releasing  position  and
40  ment with said shear line to prevent rotation  releasably coupled to
said other element to  105 of said plug from its locked position, bit
separate therefrom along another associated engaging means on .said one
element for  split line in another predetermined releasing moving said pin
tumbler assembly from said  position. blocking position to said releasing
position,    14. A  lock  according  to  claim  13, 45  against the action
of said biasing means, in  wherein said one associated split line is  110
response to insertion of a proper key into  anguiarly offset from said
other associated said keyway to permit rotation of said plug  split line.
from its locked position to an unlocked posi-    15. A  lock according to
any one of tio, ad agroove in saidI plug receiving an  claims I to 14,
wherein said coupling means 50  associated portion of said coupling means
is further characterised as means for coupl-  115 when said plug is rotated
from its locked  ing said elements for rotation in unison position to an
unlocked position.          within said bore and said groove receives an 2.
A lock according to claim 1, wherein  associated portion of said coupling
means said one element comprises a pin tumbler  therein to prevent angular
movement of said 55  and said other element comprises a driver,  other
element about its axis when said one  120 3. A lock according to claim 1 or
claim  element is separated from said other ele- 2, wherein said coupling
means comprises a  ment by rotation of said plug from its locked slot in
said one element and a projection on  to an unlocked position. said other
element, said projection being    16. A lock according to any of claims 1
60  received within said slot when said elements  to 15, wherein said
groove comprises an  125 are coupled, said slot being aligned with said
annular groove. groove in said releasing position.           17. The
combination with a lock accord- 4. A lock according to claim 3, wherein
ing to claim 1 of a key comprising an elon- said slot is formed in an end
of said one  gate blade having a bit thereon engageable 65  element and
extends transversely of the axis  with said bit engaging means for axially
and  130    7 -1,530,915
7 angularly positioning  said 'pii'tuimbleI& 'claims 17 to 19 wherein said
means for assembly in its releasing position in response  defining a
portion of said groove comprises a to insertion of said key into said
keyway, notch formed in an edge of said blade. said key having means for
defining a portion    21. . The combination according to claim  20 '   X
said groove when said key is in said key-  20, wherein said notch is
generally rectangu- tway.                                       lar. 18.
The combination according to claim    22. A lock according to claim 1 and
sob- 17, wherein said bit is cut skew relative to  stantially as
hereinbefore described with the longitudinal axis of said blade.
reference to the accompanying drawings.    25 10    19. The combination
according to claim    23. The combination of a lock and a key 18,wherein
said bit comprises V-shaped bit according to claim 17 and substantially as
formed in said blade and defined by planes  bereinbefore described with
reference to the intersecting along a line of intersection  accompanying
drawings. which forms an acute angle with a side of    GERALD CARTER &
COMPANY             30 15  said blade.
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