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@ Improved tubular lock.

@ Tubular lock, which comprises a number of lower pin-
tumblers (1) provided with flanges (11) in association with the
same number of lower pin holes (41), each with a recess (411)
so as to make the lock very difficult to pick and to offer a high
degree of security under ordinary circumstances.
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INPHOVED TUBULAR LOCE

Most tubular locks in the market é:rje easy to pick '

because of:

The lmown tubular lock as shown in Fig. 10 and Fig.
11 comprises a housing 1 in which a plurality of upper pin=-
tumblers C, a bolt B, an upper plug D, a plurality of springs
G, and a lower plug E are mounted. Each ﬁfper‘ pin=tumbler c
has a length di fferent from the others; the same is tru to
the lower pin-tumblers H. The u;;per pin-tumblers C are inserted
into upper pin holes D of the upper plug A which is fixed to the
bolt a, The lower pin~tumblers H together with the springs G
are inserted into lower pin holes F ‘933 the lower plug E. The
number of the upper pin-tumblers C is equal to the number of
the lower pin-tumblers H and is also equal‘to the number of-the
springs G. The bolt B extends through the upper plug A, the
lower plug E, a blocking plate K and is scre.wed into a nut .‘l‘.
Each lower pin-tumbler H is aligned with each upper pin-tumbler
C and extends from the lower plug E into each upper pin hole D.
The combination of the upper plug A, the bolt B and the lower
plug 'E are in.stalled into the housing 1 and fixed by means of
a pin (Y) inserted into the lower plug E. The pin-tumblers
are spring-loaded so that they are always in the locking positionv
except wvhen the proper key is inserted.

As shown in Fig. 12, a correct key J is inserted into
the knmown lock to lower ti1e upper pin~tumblers C which in turn
press down the lower pin-tumblers H to the correct height so as
to enable the upper plug 4 to turn, thus allowing the upper

plug A to rewlve and release the bolt B.
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Fig. 14, Fig., 15 and Fig. 16 and 17 illustrate the
use of the pick tools; first, insert each pin R of the pick
as shown in Fig. 17 into each upper pin hole D to lower the
upper pin-tumblers C, which in turn push the lower pin-tum=-
blers H to the bottom of the lower pin holes D, Then, turn
the pick tool clockwise and counterclockwise alternately,
thereby slightly rotating the upper plug A clockwise and
counterclockwise alternately., The reason why the upper plug
A can slightly be rotated clockwise and counterclockwise
is that the diameter of the upper pin-tumbler C must be
smaller than that of the upper pin hole D. Since the lower
pin-tumblers H are spring loaded, they will go upwards until
their tops are in contact with the bottom su;'face of the
upper plug A vhile the upper plug A is slightly rotated
clockwise and counterclockwise, i,e. the lower pin-tumblers
H are lifted to the correct height. Thus the upper plug A
is allowed to rewlve and .the bolt B is released.

Fig. 18, illustrates the use of the pick tool shown
in Fig. 9 to pick the known lock. First, slightly insert
the pick tool shown in Fig. 9 into the upper plug A, and
at the same tiwe turn it clockwise and counterclockwise
alternately. Thus the upper plug A is‘\i‘otated clockwvise
and counterclociwisé alternately. In consequence, the lower
pin-tumblers H will go downward until the.ir tops are in con=-
tact with the bottom surface of the upper plug A vhile the
upper plug A is being slightI).r rotated clockwise and counter—
clockvwise, i.e. the lower pin-tumblers H are lovered to the
correct height. Thus the upper plug A is. allowed to revolve

and the bolt B is released.



10

15

25

30

-3 - 0139796

As stated, the known tubular \lock: is easy to pick
and should be improved.

The present invention relates to a tubular lock,
and more particularly to one couprising a number of loxéei'-pin—
tumblersdhaving flanges in association with the same number of
lower pin holes provided with recesses, makiﬂé the loék very |
difficult to pick and offering a high degree of security under
ordinary circumstances. |

The object of the present invention is to probvide
an improved tubular lock which is dlfflcult to pick and to offer
a high degree of’ security uﬁder ordinary circumstances.

The otﬁer objects of the present .inventien may be
gained by .:Ec;llowipg the detailed descriptio‘n' and the drawings
attached.

| Fig. 1 is a perspective and expvloded view of a
preferred embodiment of the present inirenﬁon.

Fig. 2 is a sectional vjew of the preferred embo-
diment of the present invention.

Fig. 3 is an enlarged perspective and fraément&ry
view,of the lower plug shown in Fig. 1.

Fig. 4 is a sectional vieﬁ of the present invention
showing proper key being inserted into the tubular lock accord-
ing to the preferred embodiment of the present invention.

Fig.. 5 is an end-view ei’ Fige 4.

Fig. 6 shows the sizes of the lower pin-tumbler and
the lower pin hole, - |

Fig. 7 is a sectional view showing why it is impo-
ssible to use the pick too'l shown in i«‘ig. 17 to pick the lock
constructed according to the present invenﬁon. |

Fig. 8 is a sectional view showing the failure of



10

15

20

25

0139796
of another picking method.

Fig. 9 is a perspective view of a pick tool,

Fig. 10 is a perspective and exploded view o:f a
known tulular lock.,

Fig. 11 is a sectional view of the known tubular
lock shown in F.;i.g. 10.

Fig. 12 is a sectional view showing that the correct
key has been inserted into the lmown tubular lock.

Fig. 13 is an end view of Fig. 12.

Fig. 14 shows how to pick a known lock,

Fig. 14, Fig. 15 and Fig. 16 show how to use the
pick tool shown in Fig. 17 'bo- pick a lmown lock.

| Fig. 17 is a perspective and exploded view of

another pick fool;

Fig. 18 shows how to use the pick to;l shown in
Fig. 9 to pick a known lock, | |

Referring to Fig. 1 and Fig. 2, there is .shown
the present inventioﬁ comprising a housing 200 in wvhich a plu-
rality of upper pin-tumblers 3. A bolt 20, an ﬁppei' plug é,
a plurality of lower pin-tumﬁlers 1, a plﬁrality of springs 6,
and a lower plug 4 are mounted. Each upper pin-tumbler 3 has
length di fferent from the others, and the same is true to the
lower pin-tumblers., The upper pin-tumblerys 3 are inserted into
upper pin holes 21 of the upper plug 2. The upper plug 2 is
fixed to the bolt 20, Each lower pin-tumbler 1 is provided
with tw flanges 11, The lower pin~tumblers 1 together with
the springs 6 are inserted into lower Pin yholes 41 of the lower
plug 4, The number of tile upper pin~tumblers 3 is equai to the

number of the lower pin-tumblers 1 and is also equal to the
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number of the springs 6. The bolt 20 extends through the upper
plug 2, the lower plug 4, a blocking plate 50 and a locking plate
60, and is screwed into & nut 70. Each lower pin-tumbler 1 is
aligned with each upper pin-tumbler 3 and extends from the lower
plug 4 into each upper pin hole 21. The combination of the upper
plug 2, the bolt 2, and the lower plug Lk are installed into the
housing 200 and fixed by means of inserting a pin 80 into ﬁe
lower plug 4. The pin-tumblers are spring-~loaded so that they
are always in the locking position except when the proper key
is inserted.
Referring to Fig. 3, there is shown a recess kil
at the upper part of each pin hole 41 of the lower plug k.
The depth of each recess 411 is di fferent from the others.
Referring to Fig. 4, there is shown a proper key 5
being inserted into the lock according to the preferred embodiment
of the present invention to lower the upper pin-tumblers 3 which
in turn press down the lower pin-tumblers 1 to the correct height
80 as‘ to allow the upper plug 2 to revolve and release the bolt 20.
Referring to Fig. 6, there is shown the height of
the flange 11 being A, then the depth of thé recess 411 is A
0.14A, and the length of the upper end 12 is 24; .let the depth of

the lower pin hole 41 be B, then the diameter of the recess 411

is 1.2B.

Fig. 7 shows why it is impossible‘ to use the pick
tool shown in Fig._17 to pick the lock according to the present
invention., Each pin R of the pic. tool shown J'Ln Fig. 17 is
inserted into each upper pin hole 21 to lower the upper pin-tum-
blers 3 which in turn push the lower pin~tumblers 41 ito the bottom

of the lower pin holes %41. Then, turn the pick tool clockwise
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and counterclockwise alternately, thereby slightly rotating
the>upper plug 2 clockwise and counterclockwise alternately,
The reason why the upper plug 2 can slightly be rotated cloék-
wise and counterclockwise is that the diameter of the upper
pin=tumbler 3 must be smaller than that of the upper pin hole
21, Since the lower pin-tumblers 4 are spring-loaded, they

will go upwards until the flanges 11 are in contact with the

* botltom surface 22 of the upper plug 2 while the upper plug 2

is being slightly rotated clockwise and counterclockwise. uis
a result, the upper ends 12 of the lower pin-tumblers 1 will
go into the pin holes 21 of the upper plug 2. In other words,
the rotation of the upper plug 2 is prevented by fhe lower
pin-tumblers 1, i.e. it is impossible to pick the lock accord-
ing to the present invention, .
Fig. 8 shows why it is impossible to use another
pick tool shown in Fig. 9 to pick the lock according to the
present invention. The pick tool shown in Fig. 9 is first
slightly inserted into the upper plug 2, and at the same time
is turned clockwise and counterclockwise alternately. Thus
the upper plug 2 is slightly rotated clockwise and counter
cloc_kwise alterﬁately. In consequence, the lower pin-tumblers
1 will go downward until the flange 11 of the lower pin~tumbler
is in contact with the recess 411, In ‘ther wrds, the rota-
tion of the upper plug 2 is prevented by the upper ends 12 éf
the lower pin-tumblers .1, i.e. it is impossible to pick the
lock according to the present invention., Nevertheless, once
the flange 11 at the upper part of the lower pin-tumbler 1 |

goes into the lower pin hole 41, The upper pin-tumblers 1
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will go into the recess 411 too, so that the rotation of the
upper plug 2 is prevented by the upper pin-tumblers 1,

Consequently, it is impossible to pick the lock
according to the present invention no matter what kind of
picking method is used.

In order to increase the safety of the present
invention, the height of each flange 11 may be different one
another and the same is true to the recesses.

The inveniion may be embodied in other specific forms
without departing from the spirit or essential characteristics
thereof. The present embodiment.is therefore considered in
all respects as illustrative and not restrictive, the scope
of the invention is indicated by the appended claims rather
than by the foregoing description, and all changes which come
within the meaning and range of eguivalent of the claims are

therefore deemed to be embraced therein,
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CLATM:
1. An improved lock comprising:
a l;ousing; '
. a bolt;
an uppei‘ plug having a plurality of upper pin holes
and being fixed on said bolt;”

-

& lower plug having a2 plurality of lower pin holes;

a plgrality of lower pin~tumblers each of is pro-
vided with two flanges and is inserted intor said lower pin
holess |

a plurality of springs inse;ted into said lower piﬁ
holes and being uéed to 1lift the lower pin-mmbleré to the

locking position.
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