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This invention relates to improvements in
combination locks. : §
Combination locks are already known in
which holding members, arranged in zones,
5 are. adapted to engage suitably disposed
notches of a bolt or the like and thereby lock
the sume against removal, the said bolt being
disengaged only by a certain adjustment of
rings, provided with a number of characters.
In such: devices the holding members enter
into corresponding recesses . arranged In
these character-rings. K '
One object of the present invention is to
improve this type of combination locks and
this is accomplished hy utilizing unbolting
members, (which preferably consist of char-
acter or numeral rings), which comprise a
number of paris so constructed, that each in-
dividual part, irrespective of the position
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ing members in the locking position until
it has been ‘brought into the unbolting posi-
tion. ‘ . B

Several embodiments of the invention are

illustrated in the accompanying description
and drawings in which— oo

Fig. 1 shows in sectional elevation a com-
bination lock with the character-rings in the
depressed position, and

Ifig. 2 illustrates the lock shown in Fig. 1,

-but with the character-rings in the regular

position. : ,

. Fig. '8 shows in sectional elevation a modi-

fied combination lock. :

Figs. 4 and $ are sectional plan views of
the Jock illustrated in Fig. 3, the sections be-
inig taken on lines a—b and ¢—d respectively

_of Fig..3. -

Fig. 6 illustrates in_sectional elevation a
further modified construction of the combi-
nation lock. : :

In the construction shown in Figs: 1 and 2,
the reference character designates the casing
of the combination lock and 2 indicates the

“member for supporting or carrying holding

members. These holding members comprise
halls 7. The supporting member 2 is provided
with a bore or hole 38 for the reception of a
locking bolt 4.  The latter passes through a
hole 5 of the casing 1 and is provided with a
number of circumferential notches 6 (in the
llustrated embodiment. three notches being
shown), which are suitably curved inward-
ly, so that they are adapted to be entered by
the ball-shaped holding members 7. - The
latter‘are disposed in bores or holes 8, of the

[

‘of the other parts of this zone holds the hold-,

“adapted to enter the said recesses ¥

wall of the supporting member 2 and, in the
bolted condition of the lock, they engage the
notches 6 of the bolt 4, A number of pairs
of freely rotatable locking rings or locking
control members 9—10, 11—12 and 18—14
which correspond to the number of zones of
the holding members or notches of the bolt
4, are located on the cylindrical exterior of
supporting member 2. In the illustrated
embodiment three pairs of such rings are pro-
vided. The horizontaily disposed contact-
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ing faces @ of the two rings of each pair of -

rings are located in the horizontal central
‘plane of the respective holding balls. " Each
of the'rings 9, 11 and 13 is furnished with a
recess ¥/, while each of the rings 10, 12 and 14
i« provided with a corresponding recess. z.
When a corresponding pair of the locking
rings are properly adjusted their two recesses
‘are associated in the mammer shown with re-
spert to the pair of rings 9—10. The in-
ner citrved walls of said recesses are then
continuons so that the respective balls 7 is
2 and
“thus disengage the bolt 4 by freeing the notch
.6 of the iatter. It is obvious that, for secur-
ing this result the combined recesses y—ez
must be sufliciently deep to permit the ball 7
to enter them sufficiently. If one zone Is
provided with a number of holding balls 7,
which are arranged in corresponding radi-
ally disposed holes 8 of the supporting mem-
ber 2, the pair of rings associated with the
respective zone must be provided with a cor-
responding number of recesses 4 and z. which
are located so as to correspond to the holes 8
of the supporting member. If the two rings

are correctly adjusted the two recesses y and -

'z thereof are combined to form a spherical
segmental shaped recess. Instead of hold-
ing bails holding members of any other con-
venient shape may be employed. Of course,
if non-spherical holding members are used
correspondingly shaped recesses must be pro-
vided in the rings as well as in the bolt.
The lower part of the supporting member
-2.is formed with an upwardly directed flange
15, which partly encloses the cylindrical cas-
"ing 1. A spring 17 is located in the annular-
space 16 formed by the said flange 15, the
said spring having the tendency to continu-
ously and upwardly force the entire set of
rings 9 to 14 as well as the casing 1, so that in
the normal position the bottom face of a re-
recess 18, provided in the casing 1, abuts a
stop 19 secured to the supporting member 2.
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‘By applying suitable force upon' the surface

f of the casing 1, the latter together with the

- set of rings can be forced down in the direc-

tion of the arrow p until the device is in the
position shown in Fig. 1. In this position
the top face of the recess 18 abuts the stop 19.
A number of characters (figures, numerals,

~ letters and the like) are provided on the out-
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sides of the rings 9 to 14, and the adjustment
of the rings can be controlled through a slot
20 in the casing 1. ' ' ‘
In Fig. 1, the casing and set of rings are
shown in the depressed position, so that the
spring’ 17 is fully compressed. The pair of
rings 9 and 10 has been placed into the open-
ing or unlocking position, so that the recesses

. ¥.and z-of this pair of rings have been asso-
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ciated to form a spherical segment. Consid-

ering the pair of rings 11'and 12, the ring 11
is also disposed in the open or unlocking po-
sition, while the ring 12 is in the locking po-

- sition. As the contacting face x of this pair

25

of rings is located in the horizontal central
plane of the holding ball 7 of this zone, a suf-
ficiently large surface of this ball . rests
against the upper ring 12, and in spite of the

" ‘unlocking position of the ring 11 it cannot
. be determined by any inspection whether

30

this last mentioned ring is i the unlocking
position. The rings 18 and 14 are in the

. locking position. - : :
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In order to prevent any shakiﬁg of the

shown with respect to the pair of rings 9 and
10 in Fig. 1), the bolt 4 or the holding ball
7 consists of a permanently magnetized ma-

~“terial, which is strongly -magnetized before
~ the assembly of the lock, so that the balls re-
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main in the notches of the bolt 4, even if the

pair of rings of the corresponding zone are:

in the unlocking or open position. Of course

in this case the other parts of the lock, par- -

ticularly the rings 9 to 14, must be made of

. material which cannot be magnetized.
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An essential feature of the combination
lock according to the present invention con-

' sists in that in the ordinary position, i. e. if

-

the spring 17 is. completely expanded and
assumes the position shown in-Fig. 2, the
unlocking membeérs or rings 9—14 are shift-

.ed such an extent, that an unbroken surface

of the said members is. presented to the balls
7.”Owing to the unstressed condition of the
spring 17, all rings are freely rotatsble in this

- position, .but any attempt to determine the

opening combination fails, because even when

the rings are turned through an angle of 360°
_ degrees, the unbroken inner surface or sur-

. faces of the rings slide past the balls..
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However it is not possible to determine by

* . manipulation the opening position of the lock
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in case the same isin the position shown in
Fig. 1, i. e. when the rings are in the de-
pressed position, as the rings are strongly
pressed against each other and thus cannot

holding balls in' the unlocked position (as’

6,994

be rotated. Even if the rings can be then re-
volved, they cannot be independently re-
volved, '

Moreover the bottom ring 9, in the de--

pressed condition, is entirely covered by the
flange 15 of the supporting member 2 which
Pi even)t\s any attempt to aﬁjust the lock (see
ig, 1y~ i ‘
Further it may be mentioned that the en-
tire set of rings 1s located in the casing 1 in
such a ‘manner, that the rings turn together
"with the casing. In order to attain this ob-
ject the bottom end of the casing 1 is turned
inward as shown at 21 in Fig. 1. -
If it is desired to alter the word or number
by which the lock can be unlocked, it is neces-
sary only to change the order of the rings:

opening combinations and thus prevent un-
authorized opening of the lock consists in
-that, as shown in Fig. 8, the sleeve 1* of the
casing is formed separate from the lid or
cover 1° and can be rotated with respect to
‘the holding members, whereby a scale 50
provided on the bottom portion of the sup-
porting member, 2 renders it possible to ad-
Just the sleeve to certain positions and to also
adjust the slot 20, provided for the adjust-
- ment of the rings, or to adjust a mark or

sign 50* provided instead of the said slot.. o:

The sleeve 1* can be fixed in the adjusted posi-
tion by means of a small locking spring 31,
which consists of a folded strip of steel and
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Another means to increase the number of -
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is disposed partly in a recess 30 in the bottom -

portion of the supporting member 2 and

partly enters one of a number of grooves 32,
arranged in the inside of the sleeve 1*,

In the construction shown in Fig. 8, the

- entire set of rings 9 to 14 is'under the continu-

ous action of springs 25, disposed in cylindri-

cal holes of the casing-lid 1°. ‘
These springs are of such strength, that

100

 the unlocking members 9 to 14 can be rotated .

by exerting sufficient force, but it is impossi-
’ bﬂa to determine the opening combination be-
‘cause of the great frictional resistance to be
- overcome to revolve the said members.

A further means of increasing the opening

combinations consists in making the holding
members or their supporting members adjust-
able with respectl to theé rotatable rings, pro-
vided with the characters. . '
According to the construction shown in
Figs. 8, 4 and 5 this can be accomplished by
providing the support 2 of the holding mem-
“bers 7 with a larger number of holes or pas-
sages 8 than holding members 7' (Fig. 4),
so that it is possible to place:the latter in any
of the holes 8 and thus vary and increase the
possibility of locking combinations. *
' TInstead of this arrangement or additional
to-the same, the entire support 2 together
“with all holding members 7 can be rotated
with respect to the rings 9 to 14 and to the
casing 1*. (Fig. 3) and can be fixed in this

110

115°

120

125

130




10

20

40

45

©

60

1,706,994

adjusted position in that the locking sprihg

31 engages the grooves 32, provided in the
sleeve 12, : . )

In the modified construction shown in Fig.
6, the support of the holding members is di-

‘vided or separated into annular members 22,

2> and 2¢, corresponding in number to the
number of zones of holding members 7, each
annular member being rotatable separately.
In order to secure the annular member. 2* in

~ the adjusted position, the same is provided

at the top surface with a recess 80* (similar
to Fig. 5) for the reception of a locking
spring 317, the latter engaging one of a num-
ber of grooves 32* arranged in the lid 1* of
the casing. ‘ -

By similar locking spring arrangements
30, 31%, 320 and 30¢, 31¢, 82¢, the members 27
and 2° can be secured with respect to each
other or the member 2° can be fixed with re-
spect to the base 2 of the arrangement.

The combination lock can be employed for

many objects, such for instance as a pad-.-
%%Ck, a railway car lock, a safe lock and the
5 like. v

I claim— - .
1. A combination lock comprising in com-

bination a hollow supporting member hav-

ing superposed holes in the wall thereof, a

. holding member movably located in each

said hole, a bolt having recesses, said bolt be-
ing removably located .in the supporting
member, the said recesses being spaced on the

bolt to correspond to the spacing of the said
holding members in the holés of the support-

ing member, locking control. members each
composed of a plurality of parts revolubly
mounted on the said supporting member, one
such locking member being associated with
each holding member, each part of each said
locking member having a recess to permit the
entry of a holding member into the recesses
of its associated locking member when the
parts of the latter are properly adjusted.

2. A combination lock comprising in com-

bination a hollow supporting member having
superposed holes in the wall thereof, a hold-
ing mémber movably located in each said hole,
a bolt having recesses, said bolt being remov-
ably located 1n the supporting member,-the
said recesses being spaced on: the bolt to corre-
spond. to the spacing of the said holding mem-
bers in the holes of the supporting member,

- locking control members each composed of a
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plurality of parts revolubly mounted on the
said supporting member, one such locking
member being associated with each holding
member, each part of each said locking mem-
ber having a recess to permit the entry of a
holding'member into the recesses of its asso-

ciated locking member when the parts of the’

latter are correctly adjusted, and a spring

adapted to continuously force the locking

control members into the locking position.
3. A combination lock comprising in eom-

bination a hollow sﬁp‘pbrting member having-

superposed holes in the wall thereof, a hold-
ing member movably located in each said hole,
a bolt having recesses, said bolt being remov-

‘ably located in the supporting member, the

said recesses being spaced on the bolt to cor-

respond to the spacing of the said holding -

members in the holes of the supporting mem-

‘ber, locking control members each composed

of a plurality of parts revolubly mounted on
the said supporting member, one such lock-
ing member being associated with each hold-
ing membeyr, each part of each said locking
control member having a recess to permit the
entry of a holding member into the.recesses
of its associated locking control member when
the parts of the latter are correctly adjusted,
a revoluble cdsing external to said Jocking

control members and provided with an in--

spection window, and means for adjusting
the casing with respect to the holding mem-
bers. for the purpose specified. . -

4. A cembination iock comprising in com-
bination a hollow supporting member having
superposed holes in the wall thereof, a hold-
ing member movably located in éach said hole,
a bolt having recesses, said bolt being remov-
ably located in the supporting member, the
said recesses being spaced on the bolt to cor-
respond to thie spacing of the said holding
members in the holes of the supporting mem-
ber, locking control members each composed
of a plurality of parts revolubly mounted on
the said supporting member, one such lock-
ing control member being associated with
each said holding member, each part of each
sald locking control member having a recess

-to permit the entry of a holding member into

the recesses of its associate locking control
member when the partsofthelatterare correct-
ly adjusted, a spring adapted to continuously
force the locking control members into the
locking position, a revoluble casing external
to said locking control member, and means
for adjusting the casing with respect to the
holding members. ‘

5. A combination lock comprising in com-
bination a hollow supporting member hav-
ing holes in the wall thereof, a holding mem-
ber movably located in each hole, a perma-
nently magnetized bolt having recesses and
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removably located in the supporting member,

the said recesses being spaced on the bolt to
correspond to the spacing of the said hold-

.ing members in the holes of the supporting
‘member, composite locking control members

each composed of a plurality of parts rev-
olubly mounted on the said supporting mem-
ber, one such locking control member being
associated with each locking member, each
part of each locking control member having
a recess to permit the entry of a holding mem-
ber into.the recesses of its associated focking
control member when the parts of the latter

-are-correctly adjusted.
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6. A combination lock comprising in com-
bination a hollow supporting member having

- superposed holes in'the wall thereof, a hold--
-ing member movably located in each hole, a
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bolt having recesses and removably located ia
the supporting member, the said recesses be-
ing spaced on the bolt to correspond to the
spacing of the said holding members in the
holes of the supporting member, locking con-
trol members each composed of a pluralify of

- parts revolubly mounted on the said support-
“Ing member, one such locking control member -

being assoctated with each holding member,
in each part of each locking control member
having a recess to permit the entry of a hold-
ing member into the recesses of its associated
locking control member when the parts of the
latter are correctly adjusted, and means for
adjusting the holding members with respect
to the lockihg control members.

7. A combination lock comprising in com- .

~ bination a hollow supporting member hav-

ing superposed holes in the wall thereof, a
holding member movably located in'each hoje,
a bolt having recesses and remgvably located
in the supporting member, the said recesses
being spaced on the bolt to correspond to the
spacing of the said holding members in the
holes of the supporting member, locking con-

30 trol members each composed of a plurality of

partsrevolubly mountedon thesaid supporting

-member, one such locking control member be-

ingassociated witheach holding member, each .
part of each locking control member having
a recess to permit the entry of a holding mem-

- ber into the recesses of its associated locking

_control member when the parts of the latter

are correctly adjusted, and means for adjust-

~ ing the supporting member and with the hold-
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ing members with respect to the locking con--
trol members. .

8. A combination lock comprising in com-
bination a hollow supporting member com-

_prising a plurality of hollow superposed

parts which are turnable with respect to each
other, each part of the said supporting mem-
ber, having a hole in the wall thereof, a hold-
ing member movably located in edch said*
hole, a bolt having recesses and removably
located in the supporting member, the said
recesses being spaced on the bolt to corre-

1,706,994

spond to the spacing of the said holding mem-
bers in the holes of the supporting member,
locking control members each composed of a
plurality of parts revolubly mounted on the
said supporting member, one. such locking

control member being associated with each

holding member, each part of each locking
control member having a recess to permit the
entry of each holding member into the re-
cesses of its associated
ber when the parts of the latter are correctly
adjusted, each part of the supporting mem-
ber being adjustable with respect to its asso-
ciated locking control member.

9. A combination lock comprising in com-
bination a hollow supporting member having

holes in the wall thereof arranged in super-

posed rows, a holding member movably lo-
cated in one hole of each row, a bolt having
recesses and removably located in the sup-
porting member, the said' recesses being
spaced on the bolt to correspond to the spac-
ing of the said holding members in the holes
of the supporting member; locking control
members each composed of'a' plurality of
parts revolubly mounted'on the said support-
ing member, one such locking control mem-
ber being associated with each row of hold-
ing n'1embbe1's, each-part of each locking con-
trol member having a row of recesses to per-

mit the penetration of the holding member of

the associated row into the recesses of its as-
sociated locking control member when the
parts of the latter ate correctly adjusted.
10. In a lock, the spb-combination of a hol-
low casing, a.bolt adapted to be removably
Iocated within the said casing, a holding
member located within the said casing and
adapted to engage the said bolt to prevent
the removal thereof from the said casing and
turnable locking control means haying a re-
cess into which the said holding member is

locking control mem- -
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adapted to enter at the will of the operator .

to release it from the said bolt, and resilient
means adapted to normally hold the said
holding member and said locking control
means in a relative position in which the said
holding member ‘is adjacent an unrecessed
portion of the said locking control means.

In testimony whereof I affix my signature.

HEINRICH BECK.
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